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expressing pancreatic cancer patient derived xenograft model (PDX Pan144607). This
tumor sample was derived from surgical specimen and propagated in NSG mice
(Jackson Laboratories, Bar Harbor, Maine). For efficacy studies, approximately 1-2
mm?® of tumor fragments were implanted subcutaneously into the lateral flanks of
CB17/SCID mice. Animals were randomized by tumor sizes once they reached ~300
mm?, and single dose of 1.5, 3.0 and 6.0 mg/kg h7E6SVG-N297Q/K222R-PEGEMMAD
and the control conjugate were administered through bolus tail vein injection. Tumor
volume was measured once a week by a Caliper device and calculated with the
following formula: Tumor volume = (length x width?) / 2. Studies were terminated
before their tumor volumes reach 2000 mm?. Figure 13 shows that a single dose of the
humanized anti-Trop2 antibody conjugated with PEG6-MMAD resulted in tumor
regression in pancreatic Pan144607 PDX model.

Example 17: Anti-Trop-2 7E6 Auristatin Conjugate Induces Tumor Regression in
Pancreatic Pan0135 PDX Model

In vivo efficacy study of Trop-2 ADC using humanized anti-Trop-2 antibody
(h7E6SVG) conjugated with PEG6MMAD was performed with target-expressing
pancreatic cancer patient derived xenograft model (PDX Pan0135) from Jackson

Laboratories. For efficacy studies, approximately 1-2 mm? of tumor fragments were
implanted subcutaneously into the lateral flanks of the animals. Animals were
randomized by tumor sizes once they reached ~300 mm® and 6mg/kg of h7E6SVG-
N297Q/K222R-PEG6MMAD and the control conjugate were administered through bolus
tail vein injection with single dose. Tumor volume was measured once a week by a
Caliper device and calculated with the following formula: Tumor volume = (length x
width?) / 2. Studies were terminated before their tumor volumes reached 2000 mm?.
Figure 14 shows that a single dose of the humanized anti-Trop2 antibody conjugated
with PEG6-MMAD resulted in tumor regression in pancreatic Pan0135 PDX model.

Example 18: Antibody Binding Affinity Determination for Humanized Anti-Trop-2
Antibodies
Analysis of Fab/human Trop2-ECD (Extracellular Domain) interactions was

performed using a Bio-Rad Proteon XPR36 Surface Plasmon Resonance (SPR)



OnCusp

3531 of 14295 Ex. 1002

10

15

20

WO 2013/068946 PCT/1B2012/056234

-120 -

biosensor (Bio-Rad, Hercules, CA) equipped with a GLC sensor chip. The assay
temperature was 25°C, and the assay buffer was 10 mM Sodium Phosphate, 150 mM
NaCl, 0.05% Tween-20, pH 7.4. An array of amine-coupled Fabs was prepared using
the methodology described in Abdiche et al. (Anal. Biochem., 411: 139-151 (2011)). In
each analysis cycle, monovalent human Trop2-ECD antigen was flowed at 30 pL/min
over the immobilized Fabs for 3 minutes followed by a buffer wash for 15 minutes to
monitor dissociation of the Fab/Trop2 complex. The sensor surface was regenerated
between analysis cycles, using three 18-second injections of a 2:1 mixture (by volume)
of Pierce IgG Elution buffer:4 M NaCl (Pierce, Rockford, IL). Binding and regeneration
cycles were repeated at human Trop2-ECD concentrations of 6, 30 and 150 nM. The
resulting data were fit to a 1:1 Langmuir binding model using the Proteon evaluation
software. The results appear in the table below.

Table 14
t12 Kb
Sequence Ka (1/Ms) | kq (1/8) (min) (nM)
DG 6.9E-
(h7E6_SVG) 1.7E+05 04 17 4.1
DK < 1.3E-
(h7E6 _SVG20) | 1.7E+05 02 0.88 >75
DA < 1.3E-
(h7E6 _SVG22) | 1.8E+05 02 0.86 >75
DL < 1.6E-
(h7E6_SVG28) | 2.1E+05 02 0.72 >75
DE < 6.4E-
(h7E6_SVG30) | 8.5E+05 02 0.18 >75
DS < 4 .5E-
(h7E6 _SVG19) | 6.0E+05 02 0.26 >75

Although the disclosed teachings have been described with reference to various
applications, methods, kits, and compositions, it will be appreciated that various
changes and modifications can be made without departing from the teachings herein
and the claimed invention below. The foregoing examples are provided to better
illustrate the disclosed teachings and are not intended to limit the scope of the teachings
presented herein. While the present teachings have been described in terms of these
exemplary embodiments, the skilled artisan will readily understand that numerous
variations and modifications of these exemplary embodiments are possible without
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undue experimentation. All such variations and modifications are within the scope of the
current teachings.

All references cited herein, including patents, patent applications, papers, text
books, and the like, and the references cited therein, to the extent that they are not
already, are hereby incorporated by reference in their entirety. In the event that one or
more of the incorporated literature and similar materials differs from or contradicts this
application, including but not limited to defined terms, term usage, described techniques,
or the like, this application controls.

The foregoing description and Examples detail certain specific embodiments of
the invention and describes the best mode contemplated by the inventors. It will be
appreciated, however, that no matter how detailed the foregoing may appear in text, the
invention may be practiced in many ways and the invention should be construed in

accordance with the appended claims and any equivalents thereof.
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Claims
It is claimed:
1. An isolated antibody, or an antigen binding fragment thereof, which

5 specifically binds to trophoblast cell-surface antigen-2 (Trop-2), wherein the antibody

comprises

(@) a heavy chain variable (VH) region complementary determining regions
comprising (i) a VH complementary determining region one (CDR1) comprising
the sequence SYGVH (SEQ ID NO: 30), GGSISSY (SEQ ID NO: 36), or

10 GGSISSYGVH (SEQ ID NO: 37); (i) a VH CDR2 comprising the sequence
VIWTX1GX2TDYNSALMX3, wherein X4 is Gor S; Xzis Sor V; Xz is S or G (SEQ
ID NO: 49), or WTX1GX;, wherein X, is Gor S, Xy is S or V (SEQ ID NO: 50);
and iii) a VH CDRS3 comprising the sequence DYDRYTX DY, wherein X4 is E or
M (SEQ ID NO: 82); and/or

15 (b) a light chain variable region (VL) region complementary determining regions
comprising (i) a VL CDR1 comprising the sequence RASKSVSTSX ;YSYMH,
wherein X1 is G, L, or N (SEQ ID NO: 63); (ii) a VL CDR2 comprising the
sequence LASNLES (SEQ ID NO: 55); and (iii) a VL CDR3 comprising the
sequence QHSRELPYT (SEQ ID NO: 56);

20 2. An isolated antibody, or an antigen binding fragment thereof, which
specifically binds to Trop-2, wherein the antibody comprises:

a VH region comprising a VH CDR1, VH CDR2, and VH CDR3 of the VH
sequence shown in SEQ ID NO: 5 or 85; and/or

a VL region comprising VL CDR1, VL CDR2, and VL CDR3 of the VL sequence
25 shown in SEQ ID NO:3 or 6.

3. The antibody or the antigen binding fragment of claim 2, wherein the VH
region comprises (i) a VH CDR1 comprising the sequence SYGVH (SEQ ID NO: 30),
GGSISSY (SEQ ID NO: 36), or GGSISSYGVH (SEQ ID NO: 37); (i) a VH CDR2
comprising the sequence VIWTSGVTDYNSALMG (SEQ ID NO: 38) or WTSGV (SEQ
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ID NO: 39); and (iii) a VH CDR3 comprising the sequence DGDYDRYTMDY (SEQ ID
NO: 35), DYDRYTMDY (SEQ ID NO: 99), or DYDRYTEDY (SEQ ID NO: 100).

4. The antibody or antigen binding fragment of claim 3, wherein the VL region
comprises (i) a VL CDR1 comprising the sequence RASKSVSTSGYSYMH (SEQ ID
NO: 54) or RASKSVSTSLYSYMH (SEQ ID NO: 57) ; (ii) a VL CDR2 comprising the
sequence LASNLES (SEQ ID NO: 55); and (iii)) a VL CDR3 comprising the sequence
QHSRELPYT (SEQ ID NO: 56).

5. The antibody or the antigen binding fragment of claim 4, wherein the VH
region comprises the sequence shown in SEQ ID NO: 5, 85 or a variant with one or
several conservative amino acid substitutions in residues that are not within a CDR
and/or the VL region comprises the amino acid sequence shown in SEQ ID NO: 3, 6 or
a variant thereof with one or several amino acid substitutions in amino acids that are not
within a CDR.

6. The antibody or the antigen binding fragment of claim 5, wherein the
antibody comprises a light chain comprising the sequence shown in SEQ ID NO: 66 and
a heavy chain comprising the sequence shown in SEQ ID NO: 65 or 102 .

7. The antibody or the antigen binding fragment of claim 3, wherein the
antibody comprises a VH region produced by the expression vector with ATCC
Accession No. PTA-12872.

8. The antibody or the antigen binding fragment of claim 4, wherein the
antibody comprises a VL region produced by the expression vector with ATCC
Accession No. PTA-12871.

0. An isolated antibody, or an antigen binding fragment thereof, which
specifically binds to domain 3 and domain 4 of human Trop-2 (SEQ ID NO:27) with a
monovalent antibody binding affinity (Kp) of about 6.5 nM or less as measured by
surface plasmon resonance.

10. An isolated antibody, or an antigen binding fragment thereof, which
specifically binds to Trop-2, wherein the antibody comprises
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(@) a heavy chain variable (VH) region complementary determining regions
comprising (i) a VH complementary determining region one (CDR1) comprising
the sequence SYWIN (SEQ ID NO: 40), GYTFTSY (SEQ ID NO: 41), or
GYTFTSYWIN (SEQ ID NO: 42); (ii) a VH CDR2 comprising the sequence
NIX{PSDSYSNYNX;KFKD wherein X; is Y or F; X, is Q or K, or X4PSDSY
wherein X4 is Y or F (SEQ ID NO: 52); and iii) a VH CDR3 comprising the
sequence GSX FDY wherein X4 is S or G (SEQ ID NO: 53); and/or

(b) a light chain variable region (VL) region complementary determining regions
comprising (i) a VL CDR1 comprising the sequence RASQTIGTSIH (SEQ ID NO:
59); (ii) a VL CDR2 comprising the sequence YASESIS (SEQ ID NO: 60); and (iii)
a VL CDR3 comprising the sequence X{QSX,SWPFT wherein X4 is Qor S; X, is
N or F (SEQ ID NO:64).

11. An isolated antibody, or an antigen binding fragment thereof, which
specifically binds to Trop-2, wherein the antibody comprises:

a VH region comprising a VH CDR1, VH CDR2, and VH CDR3 of the VH
sequence shown in SEQ ID NO: 13; and/or

a VL region comprising VL CDR1, VL CDR2, and VL CDRS3 of the VL sequence
shown in SEQ ID NO: 12.

12.  The antibody or the antigen binding fragment of claim 11, wherein the VH
region comprises (i) a VH CDR1 comprising the sequence SYWIN (SEQ ID NO: 40),
GYTFTSY (SEQ ID NO: 41), or GYTFTSYWIN (SEQ ID NO: 42); (i) a VH CDR2
comprising the sequence NIFPSDSYSNYNKKFKD (SEQ ID NO: 46) or FPSDSY (SEQ
ID NO: 47); and (iii) a VH CDR3 comprising the sequence GSGFDY (SEQ ID NO: 48).

13. The antibody or antigen binding fragment of claim 12, wherein the VL
region comprises (i) a VL CDR1 comprising the sequence RASQTIGTSIH (SEQ ID NO:
59); (ii) a VL CDR2 comprising the sequence YASESIS (SEQ ID NO: 60); and (iii) a VL
CDR3 comprising the sequence SQSFSWPFT (SEQ ID NO: 62).
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14.  The antibody or the antigen binding fragment of claim 13, wherein the VH
region comprises the sequence shown in SEQ ID NO: 13 or a variant with one or
several conservative amino acid substitutions in residues that are not within a CDR
and/or the VL region comprises the amino acid sequence shown in SEQ ID NO: 12 or a
variant thereof with one or several amino acid substitutions in amino acids that are not
within a CDR.

15. The antibody or the antigen binding fragment of claim 14, wherein the
antibody comprises a light chain comprising the sequence shown in SEQ ID NO: 68 and
a heavy chain comprising the sequence shown in SEQ ID NO: 67.

16.  An isolated antibody which specifically binds to Trop-2 and competes with
the antibody of claim 2 or 4.

17.  The antibody of claim 16, wherein the antibody has a monovalent antibody
binding affinity (Kp) of about 6.5 nM or less as measured by surface plasmon

resonance.

18. The antibody of any one of claims 1-15, wherein the antibody comprises
an acyl donor glutamine-containing tag engineered at a specific site.

19. The antibody of claim 18, wherein the tag comprises an amino acid
sequence GGLLQGG (SEQ ID NO: 78), LLQGA (SEQ ID NO:79), or LLQ.

20. The antibody of claim 19, wherein the antibody further comprises an amino
acid modification at position 222, 340, or 370.

21. The antibody of claim 20, wherein the amino acid modification is a

substitution from lysine to arginine.

22. A conjugate of the antibody or the antigen binding fragment of any one of
claims 1-15 and 18-21, wherein the antibody or the antigen binding fragment is
conjugated to an agent, wherein the agent is selected from the group consisting of a
cytotoxic agent, an immunomodulating agent, an imaging agent, a therapeutic protein, a

biopolymer, and an oligonucleotide.
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23. The conjugate of claim 22, wherein the agent is a cytotoxic agent.

24. The conjugate of claim 23, wherein the cytotoxic agent is MMAD
(Monomethyl Auristatin D) or 0101 (2-methylalanyl-N-[(3R,4S,5S)-3-methoxy-1-{(2S)-2-
[(1R,2R)-1-methoxy-2-methyl-3-ox0-3-{[(1 S)-2-phenyl-1-(1,3-thiazol-2-

5 ylhethyllamino}propyl]pyrrolidin-1-yl}-5-methyl-1-oxoheptan-4-yl]-N-methyl-L-valinamide).

25. The conjugate of claim 24, wherein the conjugate comprises the formula:
antibody-(acyl donor glutamine-containing tag)-(linker)-(cytotoxic agent).

26. The conjugate of claim 25, wherein the acyl donor glutamine-containing

tag comprises an amino acid sequence GGLLQGG (SEQ ID NO: 78), LLQGA (SEQ NO:

10 79), LLQ, or LLQX1X2X3X4Xs5, wherein X4 is G or P, wherein Xz is A, G, P, or absent,

wherein X3 is A, G, K, P, or absent, wherein X, is G, K, or absent, and wherein X5 is K

or absent (SEQ ID NO: 88), and wherein the linker comprises acetyl-lysine-valine-
citrulline-p-aminobenzyloxycarbonyl or amino-PEGG-propionyl.

27. The conjugate of claim 26, wherein the conjugate is selected from the
15  group consisting of 1) antibody-LLQGA (SEQ ID NO: 79)- (acetyl-lysine-valine-citrulline-
p-aminobenzyloxycarbonyl (AcLys-VC-PABC))-0101; 2) antibody-LLQGA (SEQ ID NO:
79)-(AcLys-VC-PABC)-MMAD; 3) antibody-LLQX1X2X3X4Xs (SEQ ID NO: 88)-(AcLys-
VC-PABC)-0101; 4) antibody-LLQX1X2X3X4X5 (SEQ ID NO: 88)-(AcLys-VC-PABC)-
MMAD; 5) antibody —GGLLQGG (SEQ ID NO: 78)- (AcLys-VC-PABC)-0101; and 6)

20 antibody—GGLLQGG (SEQ ID NO: 78)-(AcLys-VC-PABC)-MMAD.

28. The conjugate of claim 27, wherein the conjugate 1) antibody —-GGLLQGG

(SEQ ID NO: 78)-(AcLys-VC-PABC)-0101; 2) antibody—GGLLQGG (SEQ ID NO: 78)-

(AcLys-VC-PABC)-MMAD; 3) antibody-LLQX1X2X3XsXs5 (SEQ ID NO: 88)-(AcLys-VC-

PABC)-0101; 4) antibody-LLQX1X2X3X4Xs (SEQ ID NO: 88)-(AcLys-VC-PABC)-MMAD;

25 5) antibody-LLQGA (SEQ ID NO: 79)-(AcLys-VC-PABC)-0101; or 6) antibody-LLQGA

(SEQ ID NO: 79)- AcLys-VC-PABC-MMAD comprises an amino acid substitution from
lysine to arginine at position 222.

29. The conjugate of claim 27, wherein the conjugate 1) antibody-LLQGA
(SEQ ID NO: 79)-(AcLys-VC-PABC)-0101; 2) antibody-LLQGA (SEQ ID NO: 79)-
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AcLys-VC-PABC-MMAD; 3) antibody-LLQX1X2X3XsX5 (SEQ ID NO: 88)-(AcLys-VC-
PABC)-0101; or 4) antibody-LLQX1X2X3X4Xs (SEQ ID NO: 88)-(AcLys-VC-PABC)-
MMAD, wherein the amino acid lysine at the C-terminus of heavy chain of the antibody
is deleted.

30. The conjugate of claim 24, wherein the conjugate comprises amino acid
substitutions at position N297Q and K222R, a linker comprising amino-PEG6-propionyl,

and a cytotoxic agent comprising MMAD.

31. A pharmaceutical composition comprising a therapeutically effective
amount of the antibody of any one of claims 1-15 or the conjugate of any one of claims
22-30 and a pharmaceutically acceptable carrier.

32. An isolated polynucleotide comprising a nucleotide sequence encoding the

antibody of any one of claims 1-15.
33. A vector comprising the polynucleotide of claim 32.

34. An isolated host cell that recombinantly produces the antibody of any one

of claims 1-15.

35. A method of producing an antibody, comprising culturing the host cell of
claim 34 under conditions that result in production of the antibody, and isolating the
antibody from the host cell or culture.

36. A method of treating a condition associated with Trop-2 expression in a
subject comprising administering to a subject in need thereof an effective amount of the

pharmaceutical composition of claim 31.
37. The method of claim 36, wherein the condition is a cancer.

38. The method of claim 37, wherein the cancer is selected from the group
consisting of bladder, breast, cervical, choriocarcinoma, colon, esophageal, gastric,
glioblastoma, head and neck, kidney, lung, oral, ovarian, pancreatic, prostate, and skin

cancer
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39. A method of inhibiting tumor growth or progression in a subject who has a
Trop-2 expressing tumor, comprising administering to the subject in need thereof an

effective amount of the pharmaceutical composition of claim 31 to the subject.

40. A method of inhibiting metastasis of Trop-2 expressing cancer cells in a
5 subject, comprising administering to the subject in need thereof an effective amount of
the pharmaceutical composition of claim 31 to the subject.

41. A method of induce tumor regression in a subject who has a Trop-2
expressing tumor, comprising administering to the subject in need thereof an effective
amount of the pharmaceutical composition of claim 31 to the subject.
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Figure 2B
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Figure 3
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Figure 4
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Figure 5
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Figure 6A
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Figure 7A
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Figure 8
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Figure 9A

Anti-Trop2 ADC h7E6SVG-TG6-vc0101 induces
tumor regression in BxPC3 model
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Figure 9B

Anti-Trop2 ADC
h7E6SVG-N297Q/K222R-PEG6MMAD induces
tumor regression in BxPC3 model

1500
P
E 12004
g _
rY
2% 900
E+I

o
S s 600-
EE
E 3004
-

0 L T ] I 1 I

1
48 55 62 69 76 83 90 97
4

Days Post Tumor Implantation

-~ 6.0 mg/kg negative control conjugate

—- 1.5 mg/kg h7TEGSVG-N297Q/K222R-PEG6MMAD
-2 3.0 mg/kg h7TEGSVG-N297Q/K222R-PEG6MMAD
-o— 6.0 mg/kg h7E6SVG-N297Q/K222R-PEG6MMAD
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Figure 9C

Anti-Trop2 ADC
h7E6SVG-LCQO04/K222R-vc0101 induces
tumor regression in BxPC3 model
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Figure 10

h7E6SVG-TG6-vc0101 and
h7E6SVG-LCQO03/K222R-vc0101 induce tumor
regression in colo205 xenograft model
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Figure 11

h7E6SVG-TG6-vc0101 induces tumor regression in
Oval96756 PDX model
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Figure 12A

h7E6SVG-TG6-vc0101 induces tumor regressionin
Pan0146 PDX model
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Figure 12B

h7E6SVG-TG6-vc0101 induces long term tumor regression in
Pan0146 PDX model through continued dosing
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Figure 13

h7E6SVG N297Q/K222R PEG6MMAD induces tumor
regression in Pan144607 PDX model
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Figure 14

h7E6SVG-N297Q/K222R induces tumor regression
in Pan0135 PDX model
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5T BN Ny HOGE GERITI 1) HRBENTHAR. £ S
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PC-3. bt MhEMALRCalu-3, & MIIEEMEKSK-OV-3, kUt HBEEM
JAMKTFK-1n 5725 X 0B IdN 207 EH2RRITEN., AN TH, B b
PR bk PK-59, b hEEM&BPC-3, b M KIBEMIE#SWA80, & ki
SRRk Calu-3. & MAEFIEARAMBA-MD-468 & At k5P BB a4k SK-OV-3
25 MOERBZBIORBIZIND D EH2ENFELHF TSNS,
(3) EROETQDIURIZTHEKT 25U .
EFRE@)OFUEK I, BRI, BAIES 2ELZIZI S TREINDTI /B
g, RO/ Xid, BEHVEFO 3 TREINDTY I/ BEFZEZTDHDR. HDHWN
2. BHIBS94XIE9 5 TREINDTY I/ BESN. KON/ XX, BEHIESI 6
6
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TRENDT I VBEIIEESDLONET SN,
(4) ERQORGQDFkE. PUBEE LY, TS =5 2 WE
EEED, Pk - EHIE K.
(5) A3 DHUARNF &, FUBEIEIE RO, LRIt 24 3 2 W &
5 EEE. FiAkEH — EHE AR,
FR@OKVGDEEEITBNT, BBE LTI, fAiE. b B E ba
SIRRAE. b KB, b RTUE. b NIEE. b MEROE MNEBEEN SRS
BEDBITNS O D LEARIT SN, AN THE FEE. b F kBB, b
RIS, b NIREROE RINEES SRS BEE D BIEND A< &b 1 AT E
10 L<ETons., T MBS LT, flaid. BREUIEBELR TSNS,
(6) FREOKQDHE, L@ DHAM. RO ERGENG) OEEE
MEIEBREDRIEND S L 1 MESD. ERMKY, |
FRO QEEMEME, FIZIE, BEOBECHND b0, KEMNDOEH
ERZBLREVWHOR, BEOBEIICANVWIHLONEIToNS, 22T, EEL
15 LC. BlaE, b REEE. b RATSIRRE. b RKBE. b RELEE. b - OREUE.
b RO NS S B L D RITNB AR & L EAET 5N, 72
MTHE MERE. b hRIBE. E NILE. b MIEROE SIS 5 BB
DEITNDAB EH LA EL <E TSNS, T/m. WBELTIE. HxIE
PR R b 2% T 5 n 5.,
20 (7)) EEOKRKR)DbIA, L@ OHREE . RO L@ R NG)DEESK
MEIBREDBIENZ R & 1 BESD. MISHTHL
FRMOBEREGNL. FAIE. KERLSOBERZHE LENDOMNETS
NB. 22T WHEELTE. MR, b RS, L R, £ KB
b AL, b ROREUE. b R UL FBEEN S/ BREL 0RITN S A7 <
25 EHIEAEFSN, mATHE MR, © hABE. b hAE. b R R
b OB S SR E D RITNS D &b 1 EAFE L < BFo N5,
(8) EREMANER)DHIA, LEG@DOHIAEW . RO ERR@)ERNG)DE S
MEIEBREDBIIND DR &b 1 EESD., BELWH.
LREOEHEBWRICBNT, MHE LTE, FIAR. & FFE. b N
7
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B, b bR, B RIS, b RIREUE. b MEROE MREE, 5725
E0BIZTh 2072 Ed LEAKTON, A2 THE MEE. £ MABE. bk
. b NHEROE MIREEN S RSB L D BIZN D DA< &b L EAUFEL
<EF5N5,
(9) EROENDbiE, L@ DFEM . KU L@ KRG DOEEE
MERBHEDBEINS DR ED LS. A0S RIS NEREE &GS
B, RS LR R 0> 7 F IV ERINT 5 2 L2 HMET 5.
T I DR HE A 1
FEROOEEORIFEICBWT. e LT FxiE £ B, ek
BISCHRAE. b SORBRE. b MELEE. b RURBUE. b MRS RO E NEEES 572
BRIV BIEN DD ED 1EARTON, BATHE FEE. b b KB,
b NELEE. b MR OE NIPEEN S 2 S BEE DRITN DA< &b 1 AT
ELEITLN 5, | |
(10) EEOEDTRQDHE, L@ DHUAMAE . MU EFR@GOKEURG)OES
ENERZBI0RBIINE DR ES 1EESD. EEOBEM. Z8H 3R
Ay b
LR DB OBEA . 2R IREAF Y McBWT, BB s LTI,
flZE, E MEERE. b NEZEE. b MRS, B RIE. b ROPMEE. B N
BROE NBEEBN SRR 0RITNE DR D LAESETEN. AN TH
bR, B RRBERE. b NIUE. b MIE R OE RIS 572 5 B L DRI
hobin &b 1EMMFELSHETFoNS,
(11) EROEFQOFikEI—RT BRI X LAF R,
(12) ER@)OHFEEAEI— RTB3HRY X LAF R,
(13) FRRADXIIQA)DERI) XV VA F REZUHBA R & —,
(14) EFRA3)DHMZRY & — 2 SUIBEESIL,

[ 1 D 18 B8 7 55 B
11, T hTROP-2 £/ 7/ 0 —FIILHikR( K5-70)D. HiEEFME (Kd : fFEE
EH) HlIEZ2R~ITRTH S, Abt: Antibody (total), Agf: Antigen (free)
8
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2%, $1 hTROP-2 £/ /7 O—FIVHUKZEAT DHNA T F—< % BiE
@®. HuH-7 #ifg (hTROP-2 f&1¥) & HuH-7-hTROP-2 #ifid & O RIsEZRT
MTHsd, BEEBODOEANT T A HuH-7T filg&2RL. BOSA>DEA NS
5 /\i% HuH-7-hTROP-2 il & 79,

5 31, $1 hTROP-2 £/ 7 O—FI)LHifkD. WAEMIZ hTROP-2 % i &K
CRELTWS, b NEEEMIEE (PK59 M) &OREHERTRTS S,
BBREOOE AN I LIZREME (PEZE#PITUX IgG) DA, BRI >DEX
k275 a0, &PLhTROP-2 £/ 70— FILPiRERKBRIBZHDERT

X 41X, $i hTROP-2 €/ 7 O—F)LHithd, NTEMIZ hTROP-2 % #ifia &

10 IZREBHLTWS., b ~FEEMRE (BxPC-3 #ifl) tORIGHEZRIKTH S,
HBEODOE R T AIRYUE (PEZ#HVITY X 1gG)0H. BT >DL X
k275 L&, &PTLhTROP-2 £/ 70— FIIHiRERKIGIBZHDERT,

5i&. ¥1 hTROP-2 £/ 7 0—FI)LHifk( K5-70)D. b MERBEMakkE O
K ZERIHTH S, BBEDOEANT I AT REUER (PE %%ﬁ?ﬂ_?@x

15 IgG)DH, BS54 >DEA YT A, $i hTROP-2 €/ 7 O—F)LHifk & K
IRHZHDEIRT,

61X, ¥ hTROP-2 £/ 7/ 00— FJLHifk( K5-70) D b KI5 ¥ # A bk

(Colo320, CACO2, SW480, DLD1, CW2, HCT 116), & F&#E (JIMT-1,
HCC1143)B X b hAIZEEM R (PC-3, DU145) & D IGMEZRT K TH

20 %, BBODOEX NI AFREiK (PE BBV A IgGDH. B0
AR5, BFihTROP-2 £/ 70— F I ERBIELEHDEIRT,

X 7. $i hTROP-2 £/ 7 O0—FI)LHED, <7 X TROP-2 & DIRFER It
WEFAN-KTH S, #Migid. CHO-K1 f#ifaic. ¥ A TROP-2 E=T%—i@
MR E-MEZE AW, BEGREIARE LT, X TROP-2 &ERXEMEZER

25 9 T2-102 Hitk (XU X IgGZEAW/Z., BBV O A MY I LT Kbk (PE
BT IgG)DH. BS51 DA NI T A &5 hTROP-2 £/ 70O
— PR ERBRESEZDDERT .

81%. #i hTROP-2 £/ 7 0—F)LHifkdD. & b EpCAM/TROP-1 & DA%

st E#H~=KTH 5. #igid. CHO-K1 #if2ict b EpCAM/TROP-1 E&Eix
9
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FE—@ERFIE-MBEEA Y., BESEEA S LT, PE E#ikt
EpCAM €/ 70— )itk (RZ LT vFV ) 2RV, BBOOLE
A NS MMERYiE (PEEHSIT YA gO)DH, BRSO EA NI I LI
#4H1 hTROP-2 £/ 7/ O—FIFik E RIS B2 b D ERT

5 X 913%. i hTROP-2 fiifk (T6-16, T5-86, K5-70, K5-107)D b b & 4 i
Bk (PK-59 A2 OIS E M 2R T TH 5. mlgG 123> kb O—)Li
(<™ 2 IgG), YYO1:#i Bk ®Hi hTROP-2 ¥ifk(Santa Cruz)&m5=d . EHH T A :
Oug/mL, [R5/ : 0.1pg/ml, BH I L 1pug/mL, HikFEmz LTz
W (Oup g/mL)FEOMEIZXT % ratio TERLUZ, TI—N—IIEEREZRT,

10 *P < 0.05, **P <0.01 (by Student’s t-test)

1 01%. $T hTROP-2 Hifk (T6-16, K5-70)D &t b P Mtk (PK-59 #ll
YDA S FT7vtA 2 R_RITHTH S,

A. PK-59 MilAD 2 2 5 » FREBMOFEDOKREHIZ7T. Day 0: X7 5y FHl
BOREHZRT. mlgG (Day 1): A7 5y Fk, I> kO—ILFik (X2

15 IgG. lpg/mL) ZEHIZEHEML. 1 HE (24 BEER) OB E, K5-70 (Day 1):
A7 2w FE,. K5-70 Pifk (1pg/ml) ZEHIZHEML. 1 HE (24 KR
DEB, T6-16 Day 1): A7 T v F#., T6-16 btk (1 ug/mL) ZEMIZEHEML .
1 H# (24 K% OFE, EEPIZRLAKEI. XA 5 v FHEBOIEZER
L7z,

20 B. H{&EHNTY 7 F(Scion Image) TA Y T v FHEIBOMmMBEEHITL. TOEZE
HiZ, 3> FO—ILHik(mIgG) FRINBED Day0 #HUEME 1 & LT, SWHRHIE
B ILMEBERLE,

*P <0.05, **P < 0.01 (by Student’s t-test)
1 1%, b bEREMEER, PK-59 Milmo@Mia~ —H—ORBEERT

25 FACS OITH 5. A: PK-59 fifiz BT %5 EpCAM OFEH %#/r3 FACS DK
Thd. BBRBOOEA NS LI RIUE (PEEEIIY TR IgG) DA, BIA
SiE. Hik b EpCAM Hifk (RZ M2 F o4 v F2 V) ERBSBEEEOE
A NTSLERT. B, C: PK-59 flli@ic BT 5 P-glycoprotein/MCR1 (B), &
NABCG2 (C)DRBIZ7RYT FACS DR TH %, HDOEX MT I AE. KR Fifk

10
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DH, ROEZANT S LMNHE b P-glycoprotein/MDR1 HifA(BD 77y —3 >

.x>) (B), ik N ABCG2 Hifk (BD 77 —3I>Tx>) (OERBIBEHE

ZR9. D: PK-59 fiifid = BFigm s~ — 5 —CTdb % FITC £kt ~ CD24

pitk BD 7y —3>Yx ) L PEEHEPiE s CD44 $itk BD 77 —3I >

5 x2) TTERALL FACS ORTH S, D ORFOEFIL. ZNZTNOEs
DD FEEREIRT _

1 21X, PK-59#lifid Z A \» /= xenograft treatmentEFILIZBWT, HER
PIhTROP-2& / 7 O—F )L itk 00— 2 K5-70 (%7 A1gG2a)DHifE % % 3¢
HL7ZKTH S,

10 A: a>bho—)L# (@: T X1gG) EK5-7051K(10mg/kg AR ) # 5-FE(
O)DEEHREZRIFIICER L CESEEBEERZE) . KA, bk 5 4R
%79, *P<0.05 **P<0.01 (by Student’s t-test)

B: ADHEBRRIZBWT, 21HHDay21) (EBRRKH) ORRETOEI T AL
BI2EEEE&E 70y MLAERTH S, &0y b EITRTEMEIX, FEE

15 EE#efFZ, ** P<0.01 (by Student’s t-test)

1 31&. PK-59#fiid & F \ 2 /=xenograft treatmentEFILIZHBIT S, A. /0
—>K5-107, B. 70— >T6-16, C. 7 01— > K5-116-2-1 D FilEEIEIE % 354 L
ERTHD. @Fa>bho—)LEE (U ZXIgG) . OIXPIhTROP-2Hi K
(10mg/kg HRE)EEHEZ/RT. V7 7HFORAMENGESHREERL., £70

20 v b EITRTHEE, EHELEERZE. * P <0.05 (by Student’s t-test)

1 413, PK-59fiig % il V> /= xenograft prevention®EFILIZHBITSH, 7/ DO—
>K5-70 (A), 27 10—2T6-16 (B) kX, 00— K5-116-2-1 (C) DO HilEEE M %
i L 2R TH 2. @I bo—ILEE (T X1gG) . OEHhTROP-2Hi4k
(10mg/kg RE)REHZRT, VI 7HORMNBVFREHBZEL, &7 0

25 v b RIORTHMEL, FHEELEERE. ** P<0.01 (by Student’s t-test)

1 5. BxPC-3#fiid & Ml V) 7zxenograft prevention & Utreatment® 5 JL 1T
BIFT5., 70— K5-700FilEBEEHEZFM L 72K TH 5. A: prevention®F
WNZBF2a>bo—)Li# (@: ¥ R1gG) EK5-7085iA(10mg/kg KE) XS
B (O) OMBREERIFNICELE CEOM-EERE) . RENE. Fikgs

11
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MM AZ% 9., ** P <0.01 (by Student’s t-test) B : treatmentE®TFILIZHBITS
a2 hO—)L# (@: < R1gG) &EK5-704ifk(10mg/kg AE)% 58 O)DME
BREEREFIICKR Lz CEEEBEERA) . KA. kRN EXT.
* P <0.05 (by Student’s t-test)

5 1 613, PK-59 fifd % M\ /= xenograft prevention EFILICRHBITSD, 70
— > K5-70 OAEKENRTIBSEEZRLAEAKTH S, BEARKIIFESE+
BUERETERL .

A:a>bhO—)LE#F (@: X TVR IgG) EHEHAETO Kb-70 Hik# 580 :
1Img/kg fKE. A : 5mg/kg KE) OEBREZEZKREENICEKT CEPEHE L ERR

10 %) . KHEHINZ. ik 5% X9, * P < 0.05 (by Student’s t-test) , ** P <
0.01 (by Student’s t-test)

B: A ORBRIZBWT, 17 HH®@ayl7) (EBRER&H) OBEATOREI T AL
BUSEBEEEZ Oy FLAERKTH S, &£70y b EITRTEMEE. Fo@+
E#fHFEZE, **P<0.01 (by Student’s-t-test)

15 K171 ERICEMLEE R/ X% A STROP-24 > /X7 BOMAET
®%. SP: ¥ ZFLEFI. TY domain : ¥ OZ 071 > 517 1 fk. TM :
BE@EEL. C: MEAEE BO®RD DODRLTEL TWSEBIZhTROP-21H 3k
DRUNRTFRTHD, HIKEFTERL TWDHEEIEZ. 7 ATROP-2HE DR
RTIFRTHD. FATHYNITEAOEAKD LEITRL THBEFIL. TR

20 TROP-2% > /XZ7E®D. FTEIZhTROP-2Y > X VEDT7 I JBESEZTNTHh
RLTW3,

181, B R/ ITZXFASTROP-2% A /= HhTROP-2E / 7 O—F )L
PR EEEEOREDHRERIKTH S, £ T ZF A FTROP2-C

(hmTROP2-C) KUY X/t h3F X 5TROP2-D (mhTROP2-D) % > /X%

25 HEZEWAIZHI T SHEK293#M I Z AW, BAIZRLZHhTROP-2E / 7 0O
— PPk EDOREEERE L, BET > Fo—)lidmouse IgG2b% H /=,

K1 9%, HihTROP-2€ / 7 O — )Lk D Pk & fE IR D Rl D R 2 R
THTH D,
hTROP-2E =T R U & E b /<7 X% A 5 TROP-2i# & T & HEK293#H i |

12
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AL, —EMHEICRRE XY ZME%E AW CFACS#EI 217 > 7=. (A) K5-70. K5-
107, T5-863B K VK5-116-2-1H14KIC DT, hTROP-2 ( FE) . hmTROP-2-
A (FB) KUhmTROP-2-B (FE) & DRGMHEZEBREIL Z, mouse IgG2bid
BrEa bo—bELTHWE. B) T6-48 X UT6-16Hifki2 DWW T, hTROP-2.

5 (EB) . mhTROP-2-E (FE) KU'mhTROP-2-F (FE) & DKIGHE#KE
L7z. mouse IgG2bizfaMT> hO—b & L TR,

20 k. EFEEMEMRICB T ShTROP2OHBZRIHTH 5. Hi
hTROP-2E& /7 O —F )itk 70— 2 K5-63-17T2H W Tk MEFEHEET L 1
DHRBEREZIT> /. (A) KE. B) BiE. (C) B (K& . D) B (#4

10 H) . (B) . (F) #i3ZiR. (G) BERE. H) BHIR. @) DK, ) i (3
. X200)

K2 1, BHME TORTROP-2ORBEZ;RTHTH 5. HIhTROP-2€ / /1
—FIbHifk /70— 2K5-63-172HWTE MNBHEKET L 1T OREREBEIT S/,
A) FLE. (B) Wi, (C) B&EE. (D) BiE. (E) BWREIE. (F) KBEE. Q) B

15 B, (H) BiSiAv@E. () OB (% . X100)

2 21X, PK-59fifid & Al VL2 7=xenograft prevention®EF)LIZHBITFS., Y Oo—
CK5- 70D BB GICL 2 HUEBEEERLZHTH 5,

A T2 bhO—)LE (@: X7 X1gG) EK5-70Hik(10mg/kg K E)HB 58 (
O) DEBRMRZREEIICET CEEE L ERRE) . KRENT. FikR54E7,

20 *P<0.05 (by Student’ st-test) ,** P <0.01 (by Student’ s t-test) .

B. ADRBRIZHBNT, 28HHDay 28) (EBREKH) OBATOZET T RIC
PUUBEERZ 70y FLEZKTH S, **P <0.01 (by Student’ s-t-test) .

C.a>bo—I)LEt (@: v X1gG) EK5-70HiK(10mg/kg K E)H 5.8 (
O) D, BEKOEEIR & RRFHICET . RENIPIKRES 25T,

25 K2 3. & bRBEMESWISOHI N Z A V7= xenograft treatment® 51T
BIFD, 70— 2K5- 7005 EBEEERIKTH 5. |

A: JXbrO—)VE (@: U R1gG) &K5-70514K(10mg/kg (KBRS (
O) DEERREREFFNICEK L = CEEE CRERE) . KENZ. HFidk S5
%7, *P<0.01 (by Student’ s t-test)

13
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B: ADRRRIZBWNWT, 44HHDay 44) (ERRKH) OREATOEIT T RIZ
BUoEBEREEZTOY FLZKTH S, ** P <0.01 (by Student’ s t-test)

2 4%, SW480#iid & iV /zxenograft treatmentTFILIZRBIT S, 7 O—
>K5-116-2-1DHIEBEMEERTKTH 5.

5 A: a>hro—)l# (@: '\7'7XIgG) &EK5-116-2-1Hifk(10mg/kg REH)#
L8 (O) oEERREZRZRNICELZ CEEELEERZ) . KA, it
5B &#£ 9., ** P<0.01 (by Student’ s t-test) 7

B: AQRERIZBLT, 426 H(Day 42) (EBEEH) OMATOET Y A7
BUIsEEBEEEZ 70y hLAKTH S, ** P <0.01 (by Student’ s t-test)

10 2.5 X, SW480#iig % F Vy/=zxenograft treatmentEFILIZRHBITS, ro—
CTE- 16 DHBEBFENZRTHTH %,

A: aXbhoO—)LE (@: YU RIgG) LT6-1651/K(10mg/kg KE)EGEE (
O) DB EERICTE L (Pl + EYERE) . REVL, Hokid s mem
%79, *P<0.05 (by Student’ s t-test)

15 B: ADRBRIZBNT, 42HH(Day 42) (EEEWKH) ORETOREY T AT
| PIsEEERES SOy FLAEKTH S, * P<0.05 (by Student’ s t-test)

2 613, SW480#g % L) /= xenograft treatmentE®EFILIZHBIT S, ro—
K5- 700 A BIKAFRNRFBEETE Z RITRTH 5.

A: O hO—)LB (@: <Y RIgE) EK5-705KER SR (O : lmgkg 1k

20 H, A :5mg/kg KHE, O : 10mgkg KE) OBEBKRZEZRERNICELZ (B
EEEEERZE) . RENX. HiKRESHEEER T, “P < 0.05 (by Student’ s t-
test) v

B: ADRBRICBWNT, 420 HDay 42) (EREKH) OMEATOEI T A
BUIEEESZEZ 70y FLAEKRTH S, *P<0.05 (by Student’ s t-test)

25 2 71%, . SW480#kid & JH .y /zxenograft treatmentTEFI)LIZHBITS, 7O
— 2K5-T0DP BB EEZRITHTH %,

A: LBARNIZ1EIO# 5 B TOKs- 10k OB EE 2 RITKTH 2. I>
Fo—)LEE (@: 7T X IgG) EK5-7051K(10mg/kg) 58 (O)DIEIEK R %
I E L CPI9ME£AE0ERSS) . K3 (Day 10, 17, 24, 31, 38)it. K5-

14
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105 D5 %2759, *P <0.05 by Student’ s t-test.

B: 10HIZ1[A] (q10d). F7/=1X2EMIC1E (q14d) D5 RIR TOK5-70H & D
PUBBEEEZ RIRKTHD, I bo—)LEt (@: 7 RX IgG, 10mg/kg) &
K5-705ik#¥ 58 (O : q10d. 10 mgkg, A : ql4d. 10 mgkg) DEERK %

5 REFEICE L7s CPME L MRS . BBROOKE (¥ ; Day 9, 19, 29)&H
BODKREA (V; Day 9, 23, 30X, K5-705ikD# 5 %2/R9. *P < 0.05, **P
< 0.01 by Student’ s t-test.

2 81X, SW480#iid & Fl V2 /=xenograft treatment:{‘:ﬁ“:)l/b::r}a‘ﬁé‘ 27—
>T6-16 D H BIKAFRIRPUBEEEZRTRTH 5,

10 A: J>boOo—)LH (@: TR IgG) &Té-165ik#x 58 (O : 1mg/kg K
H, A :5mgkg KT, O : 10mg/kg AEH) OEBBKERBFHICEL By
i+ MR . RENL, PR S5HMEET, “*P < 0.01 (by Student’ s t-
test)

B: ADRBRIZBEWNWT., 43HHDay 43) (EREKH) ODEBETOET YT ZIZ

15 BIBEBERE IOy R LAKTHS. ** P<0.01 (by Student’ s t-test)

2 91&, SW480#fid % f V3 /zxenograft treatment®FILIZBITSH., ro—
>Te-16DHMEBEEZ RIKTH D, 2> hOo—)L# (@: 7R IgG 10
mg/kg {KE) . T6-164i4k(10 mgkg 4KE) 58 (O : q7d,A : ql0d) D&
FERERRRICER L CFOEFEERE) . RE (Day 10, 17, 24, 31, 38),

20 RUMKED (Day 10, 20, 30, 40)it. T6-16Hitk DG &R, a2 FO— ) LEELS
Hic1@E#%5 217 > 7. *P <0.05, **P < 0.01 by Student’ s t-test.

30X, & bEiSZIIREEMAEDU-145%1 A3 % f V) /zxenograft preventionE 5
WIZHBIT2, 70— Ks- 7005 EBEEEERTRTH 5.

A: a>bhro—)L# (@: YR 1gG) &EK5-705K(10mg/kg RE)# 58

25 (O) DEERRZFERRICERL 2 (B LEERLS) . KENX., dikiksH
iz 9. * P<0.05 (by Student’ s t-test)

B: ADRBRIZB T, 40H H(Day 40) (EBRKH) OBEATORE T T AT
BIsEREESEZ 70y NLAEKTH S, *P<0.05 (by Student’ s t-test)

3 11d. PK-59ilg DR €5V & Wiz 2 01— 2 K5-70D 588 H 35 1

15
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ERTHTH 5,

A: J>bhoO0—I)L# (@: YUK IgG) £B: K5-70i{kK(10mg/kg {KE)#F
5ﬁ®M@%ﬁ&@E%®%&HW@ER¢D%mm‘ﬁ%%%E%?D
3 213, SW480#L % M\ /=xenograft EFI)ILICBIT DHEETY 2 55 2 #
5 LSROBEBEREETINVICBISKS-T00HEEEEZRINTHSD., BUERH (@
)« BT 5 2 (40mgrkg KE) ¥ 5%K5-7051k (O @ 10 mgkg 1A
H), H5WVWIET T XIgGH 58 (@ : 10 mgkg KRB)DEEERKZ REEMICE
LERTH D CFEMELRERE) . KE (Day 11, 14, 173, HEE1 U /58
SO ERT. K5-T05ikDH 53 ™ 2 1gGidDay 20k 0 3H IC 1A 5 247
10 o7z, RENIHUAESHIM 27T, *P <0.05, **P < 0.01 by Student’ s t-test.
K3 3ik. 7o—>K5-70 HE n] L (VH) DOcDNAHEE S (BE5IHEE
34) ey I /BES (BAF)FS 3 5) 2RIKTH D, 2T FIRTFR
B Yy TERLTWD, —EHMREFIWEITINY I (Q) 1d. RIARTF
FRONRY X /JBKHEZRIT. CORE 5 (TF #; IYWIN,
15  NIYPSDSYTNYNQKFKD, TSMADY) i%. Kabat® (Sequences of Proteins of
- Immunological Interests, Fifth edition, NIH Publication No. 91-3242, U.S.
Department of Health and Human Services, 1991) OEZEICHE > THRE L=,
70— 2K5-70 VHOCDR1~3D 7 X / BEFNL. TNETNIEIC. BEHIHS 3 6
~ 3 8ITmRT, |
' 20 B3 41k, 7 0—>Ks5-70 LRI (VL) OcDNAKERSI (BHES 3
9) CHEY I JEEY (BFNFESFS40) 2RIKTHS, > TFILRTF Rid
AV I TRLTWSD, —EHIREFIWETANRSTF B, (D) 1. R#ART
F RONRmY X/ BEEZRT ., CDRESI (F#; RASQSIGTSIH, YASESIS,
QQSNSWPFT) X. Kabat®n (fii#5 ; U.S. Department of Health and Human
25  Services, 1991) DFEFICHE > THRFEL /2. 7 0 — K570 VLOCDRI~3D 7
2 BEANX. EnTnEIC. BFIEE 41 ~4 3I1I2RT,
B43 51k, 70— K5-107 HEHAI LK (VH) DcDNAHEES (BLF5IES
44) L#EEY I VEEES (BEFIES45) 2RI TH D, P FFILRTFR
AU TRLTWD, ZHFIRESIWEINIYI D (Q 1d. REARTF
16
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RONKuY 2 /VEBEXREEZRT. COREF (T #; SYWMH,
NIYPGGGYTNYDEKFKS, SSVFDY) %. Kabat®5 (i35 ; U.S. Department of
Health and Human Services, 1991) O EHZICHKE > THRE L7/, 7 O— 2 K5-
107 VHOCDR1~3D Y X / BREFNZ. =N ZEIC, BlFIHES 4 6 ~4 81T/R
5 9,
K361, 70— >K5-107 L#H A #K (VL) OcDNAKRAS) (EFIE 5
49) H#EFET I/ BES @INES50) 2ZRIRTH D, T FIRTFR
31Uy TRLTNWD, —EFREGINWZTANTFE (D) 1. KA
TFRONKMY 2/ BEIEERT. CODRES (F#; RASQNIGTSIH,
10  YASESIS, QQSNSWPFT) . Kabat® (§7#5 ; U.S. Department of Health
and Human Services, 1991) DEFHICHE> THREL /2. 70— K5-107 VLD
CDR1~30D7 2 / BEINT. ZNTHIEIC. BEFIFES 1 0~5 31T/RT,
K37, 7o—2K5-116-2-1 HE WA wEE (VH) OcDNAMEAS (B35
HELH4) LHEY I /EEY (@HBEL55) ERIHTHD, > FFHILRT
15 FREIAFYUwITERLTWS, —EHIEZ5IWETILE I (Q) &, IR
TFRONKSG Y 2 /JEEEEZ RT . COREF (F#; SYWIT,
NIYPSDSYTNYNQKFRD, LFDY) i%. Kabat® (#i#% ; U.S. Department of
Health and Human Services, 1991) OEHEICK > THREL /=, 7 O— > K5-
116-2-1 VHOCDR1~3DY X / BBLSNE. TNTHIRIC, BLFIES S5 6~5 8
20 TR
K3 8id., 71— >K5-116-2-1 LIHPI MK (VL) DOcDNAMEAS] (A5
H#E59) THEY I /BERS (EB?’J%%GO) ERIRTH D, > FHIRT
FRIZAZY VI TRLTND, —EFREGWETANTF B (D) 1T, 5K
MRTF RONKKT I/ BEEERT. CORES (F#; RASQSIGTSIH,
25  YASESIS, QQSNSWPFT) X, Kabat®s (Hii#5 ; U.S. Department of Health
and Human Services, 1991) OEHIIHM > THRE L /=, /10— >K5-116-2-1
VLOCDR1~3D7 2/ BEAIZ. TNZHIEIC, BEFIES 6 1 ~6 3IT,RT,
K3 9%, 7oO—2T6-16 HEAIZAEE (VH) DOcDNABHEAS] (AFIHS
64) EHEEY I/ BES (EEHES65) 2RIKTHD, T FIVRTFR
17
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1 HZ Yy I TRLTWS, —ETREGIWZIILY I8 (E) X, R#XRT
FFONKWY 2/ %X ZEZRT . COREFl (F#; DYNMH,
WYPYNGG'TGYNQRFKS, EDYGSSPSYAMDY) X . Kabat 5 (Hii$8 ; U.S.
Department of Health and Human Services, 1991) DEFBICHE > THREL /=,

5 2 H0-—2T6-16 VHOCDR1~3D7Y X /AN, TN ZTNIEIZ. BEEFIHES 6 6
~6 8IZxRT,

B4 01d, 70— >T6-16 LEAAIZMEIE (VL) DcDNAKHEAES] (BLYIFS 6
9) LY I BES (BHEEST70) ZRIKTH D, PFTFIXTF RIZ
A7y I TERLTWS, —EHFREGIWETANSF OB (D) . AR

10 FRONKEY I/ #IREEZRT, CORES (F#; RSSQSLVHGNGNTYLH,
KVSNRFS, SQTTHVPT) %. Kabat5 (#i#8 ; U.S. Department of Health and
Human Services, 1991) OEZRICK > TRE L 7=, /10 —2>T6-16 VLOCDR1
~30D7 X/ BEEINE, TNFNEIC, BEYIE S 7T 1~7 3ITRT,

K41, 7o—2 Kb-70 @ H #r[Z#EE (K5-70 VH) ©O7 2/ EE)
15 (B2%i#& = 3 5) . b hA&YE K5-70 @ H SH" £ K (HuK5-70 VH) 7 I/
By (BE%FES75) . KUE hRILFGRERICHWET 7 27 % —
(Genbank accession No. DA980102 ; BE¥IFE=F 8 4) O H vl £ fF I
(DA980102 VH) 7 2/ BEES (BAIFEFT85) IZDWTH, 75314 A b
ZRIETHD (BB, IPFoWTnoy I JBEFS,. &40 H A EEE

20 O7 2 JBEEMO—E (BEOIZIE. T FIRTF Ry ERWIZRESY >N
DA DT I/ BESN) THD. ) .

K5-70 VHHIZT > — 54 > TR UZT 2/ BEE S IZKabat S (Fi148 ; U.S.
Department of Health and Human Services, 199117 & D 5% = 1/~ CDRELH]
ERLTVWS, £, 73/ BESERICRESN2E ST EiKabat s DEH I

25 o7 I BOMNBEEREBERLTWS, DA980102 VHH D ZCDREFIIE. K
FTIE———EKEL, BEHEEHKL TS, HuK5-70 VHHFO 7 > ¥ — 51
PTRLAEY X VB3, COROMIEMHFICEE THD ETFHINZ /20D, K5-70
VHOEFZH#FF L7z, £/, HuK5-70 VHHFOZE FRTRLULZT I/ EBIZ,
X9 2DA980102 VHD Y X VB (AFAH22 (M) ) BT DOMETHEHRKITL

18
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MROHENZNDHDOTHY, FEEEETSE5ENTRKOY T VL — 728
THMMMET I JBETHEO1L > (L) IBHRLE.

4 213, yo—2Kb5-70 @ L #En £, (K5-70 VL) 7 I/ BE (K

FIZE40) . b REYE K5-70 @ L $ A (HuK5-70 VL) ©F 3 /B
5 5 (BRABFB77) . ROt FEULHAERICH WY 7 & 7% — (Genbank

accession No. 141174 : EEFIH =S 6) O L Hn]ZLHEE (L41174 VL) O 7 =3

J BB (BE%)F S 8 7 ; Genbank accession No. AAA64877) IZDWTD, 7

SAALNERTRTHS (2B, HFOWTHOT I/ BESS, &40 L

REIEEEOT I BEIO 8 (BEEIE. ST T RTF KIS E R
10 REAY NI EBHOT I BES) THD. ) .

K5.-70 VLIIZ 7 > 5 — 51 > TR L7 2 J B3 Kabat 5 (4148 ; U.S.
Department of Health and Human Services, 1991)IC L D EHES ﬂf:CDRﬁB?'J‘
EERLTWS, /. 73 BES ERICE S n &5 EKabat 5> D@
Wo7=27I )VBEOMEHZFSEZ L TWVWDS, L41174 VLA DL CDRESIZ. X

15 TliI———&FERRL., fRKE2EKL TS, HuK5-7T0 VL O Y >4 —S5 14 > T
RUAET I B, COROMEHMFICEETHL EFRHEINS/ZD,. K5-70 VL
DEH &= HaFF L 7.

K431, ro—2T6-16 © H I LwHEK (T6-16 VH) O I /BES) (AL

FIEE65) . 2FMOL (L T6-16 © H S AIZMHES (HuT6-16 VHI.

20 HuT6-16 VH2) O 7 I /&Y (N nIRIZ. By3IES7 9. BRIIES 8
1) . AUt FRUEHFUARERIZHAWAETY 77 % — (Genbank accession No.
DA935238 ; Bcsl#&+ 8 8) O H #HalZ&mEE (DA935238 VH) D7 X/ EElF
(EEHNE 8 9) ITDWVWTD, YIAM AL PERTKTHS (BB, RFHDONWT
NO7 I /BRSNS, 420 H SFeZEBOY I/ BESIO -5 (BAERIZE,
25 T FINRTF REDEBRNIZRBSY NIV EEHOT X/ BES) THD. )
HuT6-16 VHHIZT > ¥ — 1 > TRLZ7 2/ EE2FIdKabat 5 (8738 ; U.S.
Department of Health and Human Services, 1991)IZ X D 3% X 117/2CDRHEL %)
FRLTWS, £, 73 /EBREY EEHICE SN /E S LidKabat s OEFEIC
Wole7 I /VBOMEBREESERL TS, DA935238 VHH D& CDREIFIIL,
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FTIE———&EERL., BHE2ERL TW 3, HuTé-16 VH1B L TXHuT6-16

VH2H D7 > =514 > TRUET I /B, CODROBEHFICEETH S &
THIND/D, T6-16 VHOEH Z#FF L7z, £/, HuT6-16 VH1IH D73%
BHoM@EIZH S P> (K) &, HuTé6-16 VH2TIZ Y /& 7% —BIITH %
5 DA935238 VHICH KT B AL A= (T) IZTE#H:L /.
K4 4id, 70—> T6-16 O L #HAI LMK (T6-16 VL) OF I/ EAE5 (Ad
FIFEF70) . b MEBYL T6-16 @ L HAIZMHEEK (HuT6-16 VL) OF X / B2fd
Fl (EFIFES8 3) . kUt FBMLFKIERICH WY 7t 7% — (Genbank
accession No. M99608 ; E2#|FH 5 9 0) D L #HnI£&mE (M99608 VL) O =
10 /Eficyl (B2%1F S 9 1 ; Genbank accession No. AAA60341) IZDWTD, 7
TAAFZRIETHS (BB, HPFONWTNOY 2 /EEFISH, %D L
S AEEBOT 2 BESO—E (BRBIZE. T FIRTF RIS &R\
Y N EE S DOY = RS THD. ) .
T6-16 VLFIZT > ¥ =51 > Tm L7727 I/ EERSIIEKabat 5 (A5 ; U.S.
15 Department of Health and Human Services, 1991)IZ & VD & 3 & $1172CDREZ 51
EHRELTWDS, £/, 73 /BES EBICE I NAZESIT LidKabat > OEFKIC
Wole7 I )BOMNMBRSEZRLTWS, M99608 VLA D ACDRESNIZ. X
Tld———&FXKidl. d#ZzEWKL T 5,
K4 54, HuK5-70 VH OEETES (BINES 7 4) KUY I/ BES
20 BFIFES75) 2RI RTHS,
BT O LBIIRETRS (cDNARSY) . FBHIZT I/ BESIE =T, U7
S JBESIR. T FINARTF RESIZIIBEDO T E,. £CDREI (CDR1~
3) ITIFEBRDODTFREGINTNDS (HEZ T FINARTF RS EBRNERASY >
OB OHOT I BEINE, EINES9 2I15R7T) . 28, HuKs5-70
25 VHBEGT D5 RMIZIZECORIFNI (GAA TTC) X UKozakfdsl (ACC ACC
) v KU IZIEINhe IFL (GCT AGC) ZATHmL 7=,
K4 6%, HuK5-70 VL OELAFES (BEFIEST7 6) KUY 2/ BEELS)
(BPIEST77) ZRIHTH 5.
BT O EBITE LT RS (cDNARSH) . FERIZY X VBRI ZRT . BET
20
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2 JEEERSIR. ST FIRTF RS ITIIHHHRO THRE, £CDRES (CDR1~
3) ITIEHEROTHREGINTND (BKTFINRTF RESERWZR#ASY >
WNOEEGDADY X/ BEFNL, BFIFES 9 31TR"T) o 723, HuKs-70 VL
BEEFOSERmMIZIZAge IR (ACC GGT) B XN Kozakfdyl (ACC ACC) .
5 3KIHIZIEBsiWI #8467 (CGT ACG) ZEfHmmL 7z,
B4 7%, HuT6-16 VH1 DEMEFES] (BEHFES 7 8) KUY I/ EES
(BdFIES 7 9) 2RI TH 5, ‘
| &FO LB EETRES (cDNARS) . FENIY S BEAERT, YT
I JEBBESIR. DT FINRTF REMITIIHRO T4 %Z. £CDRES] (CDR1~
10 3) ICHEBRDOTRESINTNDG (MK T FINRTF RESERWZ RS >
NROBEEMAYOHOT I BESNIT. BEFFS 9 412%T) . 7235, HuT6-16
VH1LE T DO KEIZIZEcoRIEFM. (GAA TTC) B XU Kozaklid¥] (ACC ACC
)+ 3K IZiENhe Iz (GCT AGC) Zfml 7.
M4 8i%. HuT6-16 VH2 DififsFEIS (AFHIHES S 0) KUY I /B
15 (BFF S8 1) 2 RIKTH 5,
HIT O LERITELRTFES (cDNAESD) . FERIZY 2 VEBEFIEZRT . HUET
2 RS, T FIARTF RIS ICIIWRO THEE, £CDRESI (CDR1~
3) WIERDOTHETINTND (M TFIRTF RIS EBRNZ RS >
NWOBEADOADOY I BESX, BEFNESF I S5IT/RT) . 728, HuTé6-16
20 VH2EMET O5 KM IZIZECORIERSL (GAA TTC) B XL UKozakklsl (ACC ACC
)+ IKUFIZIENhe IFAL (GCT AGC) ZAFML 7z,
B4 91X, HuT6-16 VL DEMLETFES (EEFIFES 8 2) ROTY I/ BEFI
(BEHHFEF8 3) ZRIMTH 5.
BT O LEIXEETES (cDNABS)) . FEIZY I/ BESIZ2559. UK
25 X JEEERHIH, T FINRTF RERSITIIERO T E. &CDRESI (CDR1~
3) ITIERDOTREGNNTND (YK T FINRTF REHEBRWZRAY >
NNOEEDDADY X/ BEESIL. BLFIFES 9 61TR77) . /4B, HuT6-16 VL
BT O RmIZITAge IEFHL (ACC GGT) B XU Kozakhl%l (ACC ACC) .
FRIFIZIIBsiWI #R62 (CGT ACG) ZfhmL 7=,
21
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5 01%. HuK5-70 Hifk, HuT6-16-1 kB LN HuT6-16-2 HikDFHE %
MRUIHBRERIHTH D, |
(A) 293F #lRICRHBI N & —pFUSE-CHIg-HuK5-70 347 pFUSE2-CLIg-
HuK5-70 Z#& A L. 5% FEHR O HuK5-70 JikORBEI LAY 70y b
5 WEXDBFELE, L—2 1 BBEETFHEAZIT > TWaRW 293F HMilaDigE g
(FHF47a>bo—)b) . L= 23 ERBEBENRI & —%HA Lz 293F #i
fB i . HuK5-70 HifkOBEEB I ORESY > NI BIZEAF UE# L &
ikt b IgG F(ab’)2 FiiA TR L 7.
(B) 293F #iMiC 3B N2 ¥ —pFUSE-CHIg-HuT6-16-1 3 L % pFUSE2-
10 CLIg-HuTé6-16 (L-—> 3) . pFUSE-CHIg-HuT6-16-2 3 & I8 pFUSE2-CLIg-
HuT6-16 (L — > 4) OfiAGHLETENZTNHEAL. HuT6-16-1 HikB LD
HuT6-16-2 HikORBEETI I AL > 7 Ovw ML DRE L7z, HuT6-16-1 Hifk
BE HuT6-16-2 FiIRDEBESY >N BEXEAF U E# L=kt k IgG Fe Hi
KT, HuT6-16-1 HitkH L\ HuT6-16-2 FiikDEEES > /N7 B34 F B
15 L7=#ik b IgG F@ab )2 ik Tzt L7z,
511, ¥ L7 HuK5-70 Hifk. HuT6-16-1 HifkdB XX HuT6-16-2 Hilk
DI —REDHERERITHTDH D,
58U 7= HuKs-70 Hifk (L—> 1) . HuT6-16-1 ¥ifk (L—> 2) BLW
HuT6-16-2 itk (L —> 3) Z#F# lug % SDS-PAGE ICXDEBL. /<
20 T—RAEIT-oHT
521k, 70—HYA1 s A—F—%A W/ HuK5-70 Hifk. HuT6-16-1 HifkB
LN HuT6-16-2 Hitk o HLIEH: & BE DMATIE R 2 R T M TH 5.
BIZR L =& Hifk & W THEK293-hTROP-2#fid (A) B L UPK-5941id (B
) IZxXT B RIS EFACSHEATICE DR Lz, RAT 7a2 bo—)Lid2K
25 HitkoAs sl (BBD) . EREOREZ L —51 > THRLUE.
X 5 312, ELISA #:7% A\ /= HuK5-70 FIAOHIFERESEEDRIER R E2RT
BTHs,
YR EH L ELISATAIC & U K5-704i4k 5 L U HuK5- 7051k D HUE RS & REIZ D
WTRFH L7z, AIZK5-7051F. @ITHuUKS-705 B DRIER# R EER T,
22
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5 41%. ELISA % f\ /2 HuT6-16-1 HilkB L HuT6-16-2 Hiik D iR
OO ERRERINTD S,

PR E M (LELISAEIZ X D T6-16H1K. HuT6-16-15i/k 3 L "HuT6-16-2Hik
DOPFEREEICDVWTRIY L. AldT6-1651/k. @IXHuT6-16-15ik, WIX

5 HuT6-16-2hitkOMERERZKT .

5 51%. b MXBEEMKRSW480#I 4 % fH V) /zxenograft treatment® 5 )L IZ
BIF5, b FEYLHhTROP-25i/A (HuK5-7091{k) OVIEEBEHEZRIKTH
5. |

A: a>bo—)L# (@: PBS) EHuK5-705ifk(10mg/kg KE)ERGH (

10 O) OEEERERENICEL L CEOE £ FERZE) . REUX, Jikiz5HHE
&Y, *P<0.05 **P<0.01 (byStudent's t-test) |

B: ADRBICZHNT, 390 H®Day 39) (EBBKH) OBETOET TR
BUsEEEEL2 70y NLAERKTH S, * P<0.05 (by Student's t-test)

5 6. b M KIBEMBISWASOAIAL 2 i V) /=xenograft treatment® 5 JLIZ |

15 B3, b MEYLHIThTROP-25i4k (HuK5-70) O EKFR R FUEEEE %2R
THRTH 5,

A: arhro—)L# (@: PBS) ZHuKs-705ik# 58 (O ; 1mgkg {KE,
A ; 5mg/kg ARHE, [ ; 10mgkg A H) OBBEHKREZRENICERLZZ (FEE
+HERERE) o RENX, ik 5HBAE2EXT. ** P < 0.01 (by Student's t-

20  test)

B: ADRBRIZBNT., BB 548H HDay 48) (ERERKH) O R
TOEITACBIT2EBEEEZ2 70y bLAEKTH S, * * P < 0.01 (by
Student's t-test)

571, B M KBEMALSWAS0M L % fH ULy /zxxenograft treatmentE 5 )V

25 IZHTSH. b FEEHFIhTROP-24i/k (HuT6-16-2) DM BKFRI R PUREE T
ZRIRTH S,

A: 3> RO—)LB (@: PBS) &HuT6-16-2HifkE5# (O ; lmeke ik
&, A ; bmg/kg AFE, [ ; 10mgkg #KE) OEBEEKEZERKROIZELZ (FF
B EERZE) . KA, PiRREHIBEZ2%X Y. ** P < 0.01 (by Student's t-

23
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test)

B: ADORBICHWT, BB ED S548H H(Day 48) (EBRKA) DR R
TOEIYTARLHB T 2EEERZ 70y NLAKTH D, * P < 0.05 (by
Student's t-test)

5 5 81%. bt FIRHIEMAISK-OV-3fife & H \ 7z xenograft treatmentE 5 )l
KBTS, 7 ZAHFhTROP-2Hifk (K5-708 L U\T6-16) DPiEEEMZRTH
TH D,

A: J>bho—)L# (@: PBS) . K5-70¥ifk (10mg/kg FKE)HESE (O
)« BELUT6-16514k (10mg/kg KRE)EEGH (A) OEEEKEERBICEL

10 7z CEHMERERZE) o RENX, PikFGHBZERT. ** P.< 001 (by
Student's t-test)

B: ADRBRIZBWT, Bl 556 H H([Day 56) (FBREKH) DR
TOEITARXB I 2EIEBEEEE 0y FLAEAKTH S, * P < 0.05 (by
Student's t-test)

15 591%. & FHEMEMDA-MB-468#fi il 2 f V) /- xxenograft treatment®
FIZBIT S, T ZAHHhTROP-2Hik (K5-70B L U8T6-16) DHIIEEIE 1 &R
THETH 5. |

A: a>broO—)VE (@: PBS) . K5-705i/k (10mg/kg K&E ) EH5H (O
)« BELUT6-165iK (10mg/kg HE)EER (A) OEBBRERREMIZEL

20 7= CEMEXEFEHERZE) . KENX, fikBESHREEZE 3. ** P < 0.01 (by
Student's t-test)

B: ADRBRIZBNWT, BHABMED) 5540 H(Day 54) (EBRRKH) DA
TOERTVALBILEBERFREZ 70y FLAEKTH S, * P < 0.05 ** P <
0.01 (by Student's t-test)

25 6 0%, bt kRN Calu-3 4K % F V) /zxenograft treatmentE 7 ILIZH
\F%. ¥ ZHFhTROP-25i4k (K5-70B L U\T6-16) DOHiEEEE 2RI TH
Do

A: a>bo—I)L# (@: PBS) . K5-70¥ifk (10mg/kg hE)F S5 (O
)+ BELUT6-165i4k (10mgkg FE)RGH (A) OEBRKREZREBRICEL
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7= CEEE B RE) . RENT, kSR EZERT. *P<0.05 ** P <0.01
(by Student's t-test)

B: ADHBRIZBNT, BEAMEBMENS541H HDay 41) (EBRERKH) OFRFSA

TORIYTACBITL2BEEERZ 70y FLEKTH S, * P < 0.05, ** P <
5 0.01 (by Student's t-test) _

6 11X, b MEEEMIETFK- 1/ % M V) /zxenograft prevention &5 JLIZ
BB, U XAHhTROP-2HAKS- 70D HiEBIEEEZ RIKTH 5.

A: a>hro—)LE (@: PBS) . BLUK5-705ik (10mgkg AE)EE
B (O oFERKRERRIICELLE CEEEEBERE) . RANL, ks

10 HiRZE#%ETJ. ** P<0.01 (by Student's t-test)

B: ADGRBIZHWT, EHEEAME, 531HH@ay 31) (KEER&KH) DO
TOZEYTRAILB T 2HEEZEZ 70y FLAEAKTH S, * P < 0.01 (by
Student's t-test) »

K6 21k, HuK5-7038 XU HuT6-16-2HK DG A& E % . K8 E HUF B b

15 ELISAZHWTHFELAKERTH D, 96X 7L — b &0.1pug/mLD) a2 ES
> FhTACSTD2-Fe-His# > /XVETa—5 4 > 27 L. 20 g/mLn 521%@“50)
TR = AL ¥R PiAE (K5-70. HuK5-70, T6-1638 L THuT6-16-2¥1
1K) ZRIEEE7Z. (A)IZK5-70(A) B XV HUK5-70(@) itk Z. (B)IXT6-16(A)
B LV HuT6-16-25i k(@) T NETNHBFAEE L THERAL &,

20 6 31X. hTROP-2K5-708 X NHuK5- 705K 1 3 5 S\ 2R T
ELISAD#ERETH 5. 96737 L — ~iZanti-mouse IgG (7 chain specific) 3 L N
anti-human IgG1l (Fcr specific) 71 L TK5-708 X TAHuK5-70914k % E 481 L .
5 g/mLn 52ME TR AT ZFHE L 7~hTROP-2-EC-His ¥ > /N7 H & K S B /=,
hTROP-2-EC-His#% > /N7 HO#E &1L, HiHisy FHihEZ MW TRH L. (A

25 )K5-705ifk. (@) HuK5-705i4k

6 4%, BEREFERICEZDIERL ZK5-70 VHEBELETOHEEAE S (LB ; B
FNHEF99) £K5-70 VHO T X /EELS| (FE ; BE5IES 3 5) 2 RITKTH
%5, BEBERIITBNWTIE, 5 KiglZEcoRIFHL(GAA TTC)B Lk WrKozakHd
%] (ACC ACC) ZfImUL. 3" EKHHZNhelZBM(GCT AGO)Z ML TS, 4

25
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72 /BRI, —XFRETRLTBBO, NERBMD I T FIVRTF RidA
) IR TELTND., —ETREZFINWETINLYID (Q &, REAXRTF R
ONEKWMmT 2 /7 Bk HE%EZ_RT. CORE # (F &; IYWIN,
NIYPSDSYTNYNQKFKD, TSMADY) . Kabat(Sequences of Proteins of
5 Immunological Interests, Fifth edition, NIH Publication No. 91-3242, U.S.
Department of Health and Human Services, 1991) OEFIZHE> THREL 7=,
27 0—>K5-70 VHOCDR1~3D 7 X / BEFNIZ. =N THIEIZ, BEFIES 3 6
~ 3 8ITRT.
K6 513, BETFTERIZEKDERL ZZKS-70 VLERTFOHEREAES (HEB ; B
10 FI%S100) K570 VLOTY X /ERES] (FE ; BEESIFES40) 2R_ITHET
BB, UHHEEFITBWTIL, 5 KMICAgel#Z(ACC GGT) & UNKozakhd
5| (ACC ACC) ZfimmL. 3" KimiZBsiWIEAZ(CGT ACGZfIIL TW 5,
WMHT I BEEINI. —XFERELETRLTEBD, NRKFD T HILRTF RidA
ZY Y IRTEL TS, —EFREFVWZTANTF B (D) &, KRBT
15 FRONKMY I /) BIEH*%RT. CDREESI (F#; RASQSIGTSIH, YASESIS,
QQSNSWPFT) &. Kabat® (#i#8 ; U.S. Department of Health and Human
Services, 1991) DEHRIZH > THREL /=, 7 O—>2K5-70 VLOCDR1~3D 7
X BEYNZ. TNTEIZ, BEFIEST 4 1~4 3I1TRT,
6 6i%., ChK5-70. HuK5-70., HuVH/MuVL (HuK5-704i{k D VL% K5-70
20 PiAOVLIZEHRLZZHD) BEXUMuVH/HUVL (HuK5-705i{kdDVH #%#K5-70
PFkDOVHICE#R L 25 D) HiADhTROP-2IZH T 2 EEEERLAZRTH 5.
967X 7L — h #0.1 1 g/mL® ) 3 > EF > FhTACSTD2-Fe-His% > /X7 B T3
— 54> L. #RHF K (ChKs5-70. HuK5-70, HuVH/MuVL B L X
MuVH/HuVLHifk) = — @B IE-MiEogE %=1, 0.1, 0.01,
25  0.001 png/mLOFERBEIZRDIDICTHFRLKIGS B/, (A)ChK5-70H144K,
(A)MuVH/HuVL¥ifk, (O)YHuVH/MuVL ¥ifk. (@HuK5-705i4k
6 71X, HuK5-70 VHB XUV F D7 I /BEBRERKO T I / BE I Z R
LERTHD, 7T /BRI NFERRLTRLE, 873/ BEHBRERAK T,
HuK5.70 VHO7 X /B ERUT7 I JBIZDOWTIE  “ “TRL. BHRLET
26
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T BIIONWTOHR—XFRRLTRLUZ, I EROBFIITIV BREEERT
(Kabat51991) .
K6 8it. ChK5-70. HuK5-70. HuK5-70 VH A40R (HuK5-70¥ifk DVH®
WFEDT7 S22 TIF 2 ICER L ZERA) BXTUHUK5-70 VH R44G
5  fifk (HuK5-705iAOVHOABFR DT IVE =2 2271 L DT ER L 124 BiK)
DhTROP-21T5 I 25 GHEEEZRLZKTH D, 96X 7L — F%0.1 £ g/mLD
U EF > bhTACSTD2-Fe-His¥ /S ETa—F5 4 > 27 L. #HBRHi&E
(ChK5-70. HuK5-70, HuK5-70 VH A40R# X T HuK5-70 VH R44GHifk)
E—@tRBEIEAMEOEE I Z0.5 1 g/mL) S 25 H RS (65) Z=E®
10 UKKJEE87=. (A)ChK5-70514k, (A)HuK5-70 VH R44GHifk., (O) HuK5-70
VH A40RFiE, (@HuK5-70H14

K6 9. BaTHEMRIZEDERLZHuK5-70 VH R44Gi#E =T DHEILEF] (
LB &7 BES (FE) ZR9, 5 KiitiZEcoRIFMML(GAA TTC)B LN
Kozakfiz#| (ACC ACC) . 3° KiiZNhelZAZ(GCT AGO) &MLz, 73/

15 BEEANI—XFERELETRLUEZ. NRWDOS T FINRTF RIS Y v IVETRL.
REVHONEKRBMOT X VB (Q: FNVF ) #HEHFHTxRL. CDRESI
(Kabat5. 1991) % F#RTRLU 7z,

7 0%, KW HuK5-70-2Fifk DSDS-PAGED K T3 % . HuK5-70-2H1{k

1ugZRILHEMH F CT11%SDS-PAGES )V TRMLZ. L—21: 5 FEY—H—
20 (FL¥¥a’PlusTa7IVA¥ >4 — K (BIO-RAD)) , L —>2: HuK5-70-2
ik, MOLEROBEIEZST FEERT .

B 7 11, K5-70, HuK5-708 £ T HuK5-70- 254K DhTROP-2/Zxt 3 5 & &
BWHEERLULAEZEKTH D, 96X 7L —FZ&01pug/mLd) 3> EF > b
hTACSTD2-Fe-His¥ 2/NIVHTI—F 4 27 L. RMBLULEREK (K5-70,

25 HuK5-708 X UPHuK5-70-2511K) %1 u g/mL) 5 2fEFHR%R5 (104) #/ERL
It E 72, (MK5-70514k, (A)HuK5-70-291#k. (@ HuK5-705i4k

7 2AF, B FBEHLTROP-2HI#& (BH S5 L: HuK5-70, B2 h 5 A:
HuT6-16-2) Z A W/=ADCCHEMHZRIRTH 5., FL <. b b RBEMAK
SW480iZ, HuK5-7051k & UAHuT6-16-25ifk (341 H0, 0.1, 0.3, 1, 3, 10u
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g/ml)y S EE AKEMB&ZERZMA. 6 FEEEL., BELEDPITHEINS
LDHOE®ZBIEST 2 I LITEXDADCCHEHZRBIE LR ERT (FE £
R E (N=3), : T7 2% — /=7 v bk (E/IT) =40). HFEBEIH
IR 2579, *P< 0.05, **P < 0.01(by Student’ s t-test)
5 7 2 Bix. b bEMLHhTROP-25i4k (BH 5 4 HuK5-70, IR 5 Lt
HuK5-70-2, 275 5 /: HuT6-16-2) & Al Wz ADCCiEHZ RITKTH %, L <
X, b FEREM R (PK-59)1Z. HuK5-705i{k, HuK5-70-25i/k & C"HuT6-
16-24ifk (TN H0, 0.3, 1, 8, 10, 30 w g/mL) & flH AR M BEEKEMA. 6
RIS & L. BELBEHPICHE SN2 LDHOE R ZRIE T 5 Z 12X DADCC
10 {EMEZRIELZHREZRT (EHELERERZE (N=3), : T 775 — 45—
7y b (BIT) =40). HiFBEOIHFHIFRMTH S Z LERT. **P < 0.01
(byStudent’ s t-test)
7 2Clit. b FE{LHhTROP-2Hik (F17 5 A HuK5.70, REH 5 L
&Mﬂmﬂ,%ﬁ5Lﬁhﬂﬂﬁm%mmtmxmﬁﬁ%%?ﬂfﬁéoﬁb<
15 1. b MEISIEEMEL (PC-3)i2. HuK5-70Fifk, HuK5-70-25i#k & O\HuUT6-
16-25UF (TN H0, 0.3, 1, 3, 10, 30 u g/mL) & ¥ AR M EZEREMZ. 6
FefElis = L. B&E PEPICREINSLDHOERHZRIET 2 Z &2k DADCC
EEZRE LZ#EREZRT (CEOBEEERE (N=3), : 72045 — /45—
7w b (E/MT) =40). HiNBEOIFIEIERMTH S I E%ERT ., **P < 0.01
20 (by Student’ s t-test). |

5B & EHT %70 DIV |

PAF. AFEHZFMICHRAT S, AFRHAOHMIII NS OFBITHHRINS Z

7R, L FOHRUAMZONT D, AFEHOBE ZHBRDR NI TERZE
25 HLHEMLED.

2B, AAMEFIL. 2&%%5‘6%%6&@%%&7‘;5%ﬁmﬁﬁ61/562,672%%
#iE (2011411 H22HHEE) O2fke@E&7 5. £ APMBZBIZBVWTEIA
ENZE2TOPITY. Bl ZILETENCE,. RORNBAAR. AWz OOk
kL. SHRE L TARMEBICHARAEN S,
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1. AFEH O

E FTROP-2 (hTROP-2) iZ. Rk L7z kD12, £KE3237 3 /VBBEENSA
2 1EEEBEEO 1 MY NI ETH D, £ LT, hTROP-2EBERF R ARZD
5 EETEYE. MxOBMICBLWTRELTVWS Z &M 5NTN S,
AR L7z & D12, in vivo KBWTEWHIIEEIEE% A3 55 hTROP-2 Hifk
(§i hTROP-2 &/ 7 O—F I Hilk) REQHRENATNTWRRO T, HH
B, MO TSRO O— BRI U= FEFSCEIED. in vivo
TEWAEBEEEE T/ O0— 2 FMBTE I LKLz, BRI, &
10 FEWL. in vivo 2B W T hTROP-2 OIS i 2 45 RIICRBT €/ 7O
—FILhk, FizEaENA—F— (M) oFWwilintrEzRIE/ I —FIb
i ERBT B b0 TH S, ARHAOFEKIT. BHAOBEMRES T, BEDOH
hTROP-2 HifkE#t LT, X0 WAR Bz 1/20 #58) CEELE
EREHEEEEAL. HOEEOE MEMIEZE WIS 7 ZERETIVIC
15 BLWCHEERBEREMSEEERT. 5 hTROP-2 €/ 7 O—FILHik (i
b RBULHA) THBET, BMOTHARHDTH 5.

2. FihTROP-2Hi{k D fEH
(1) PUE DR

20 hTROP-20> 7 X / BEH (BEHEFS 2) OEWRIL. #1ZIENCBI (GenBank
) O 7Y 1 bk (http://www.ncbi.nlm.nih.gov/) {Z [Accession number NP
m%MJtLTﬁiéhTméomﬁ‘mmmm®73/@ﬁﬂéj—ﬁﬁé
WEBY (BEHYFES 1) OE#HRIE. B 7 YA MMI [Accession number : NM
002353) L TARAERINTWS,

25 Bk L T, hTROP207 I /BRSO SE< &b (M)
EHEDRYRTF RUIRTF K (BICRTF KEDND) BEAT DT ST
Z, IFEL I3, hTROP20OMEAEIED T 2 JBREFNDO A &H—5 (&
EBXIZ—8) 2EOXRTFREFEMT DI ENTES, hTROP-2D i a5 fE 1K
(TFNRTFREFD) 13, BBINIES 2 TRINDT I/ BREFND D EDE

29



OnCusp

3589 of 14295 Ex. 1002

10

15

20

25

WO 2013/077458 PCT/JP2012/080800

IBRE~F2UBEHO Y I /BEZSUEE V7 FIXRTF R B1HFEH~E26%H
HO7I /B OZEEFES. ZIT, PIRICAVWSARTFRIZDE, ki 17
T /BRSO < b8l LI, EEINEFIZRE NS DT TIER WA, #i
2, BAIBS2 TRENDY I /BEEMDOIEOEIFH~HEI45FB DY X
JEBEESUEEC. YT IV BEFDOS EOHE146EFH~FE2T4HFHO T 2/
HZEESOEBRENFEL W, _

PR ETHZRTF ROERFEIL. LFEEKRTDH, KBRAZEZANWDSERLET
TEHMFIECEL2EMTHELS, BEFICHAOHEZHANWDL I ENTE D,

RTF ROEZERETOESIX. RTFROGROBEAHAAIRICIEL > TEKRT
BZENTESD, /2. TOEKRIZ. BEHEGRIERKCERHEERIEDOWNTINE HiH
ATHIENTES, HTROXRTF REREE BIZIE. BRERR .
PSSM-872 &) Z@MAL TH I,

RTF REZEGTLFEMICERT 2561 £T. YZRTFRE2O—-RT 3
DNAZRF LEKRT . HERETEIEGRIZ. #lIZIEL. £2KhTROP-2ELT %
BRI —ZEEEMEL, TEODNAEBRZSKLESZXDITHKREGF LTS
1 X—%MWT, PCRIEIZKDITOIZ&ATES, £L T, LEDNAZENS
RIZ—IZHEHET DI ERXR I T NI EREAHBANRNI S —%21E. ZOM
AR —2HNEGTORBLESEOCEEFICEATLIIEICXK TR
Hizfafk #1532 (Sambrook J. et al., Molecular Cloning, A Laboratory
Manual, 3rd edition, Cold Spring Harbor Laboratory Press, 2001) .

REE =2, BEBREY THRNITHELES 77— XE7 I X3 R
HAENs, 5. 8T AINVA BRUANIVARIY—ZHNWSLTEDBTED,
HMEA R & —OERT, BRI XN/ZDNAZBE S HIREETYM L., @47k
N7 % —DNAD HIBRBHERAEITHAL TR —icEE TSI W, BEE
BIZHERTZEEELTIE. HHOBGTFEHEBTED LD THNITRITRE =
NBbOTRARV. FIAE ME KBE. WEES) | B DR (
COS#ifie. CHOMIRE) . REMBXITIEENB T NS, YFEOWAETY
EEIEELTHEATALSIEDARETH S, BENDODHBARY S —DEH A HIEX
NAITH 5,
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ZFLT, WiieERRAEZERL. TOBEYISHFEE L TERAINERTS
FREZHRERT D, [K#EY) Sd. (a)iEEEFE. (b)EmMlE U I3 EH
EXIIZE DR DNTNEDLERT D2HDTH 5,

B, HERT T ROWAENSUIMBANICAEES NS E AT, BEIRSIIM

5 MEBMRIHZIEIZIOXRTFREMINT S5, £/, BT F ROEEHN I
MM AEE S NDBEICIE. BERZTOEEMEHIT 0. EBOHEESIZLD
BRI EZRET 5, 0%, XTF ROBEERERICH NSNS — N4
LA L, PIZIEREEY > B2 U AR, TIVIER, (4 mrax o5
TA4— TITLT 44— OIS T4 —FZ2BMTIBEEMAATHETH

10 WBZ&EIZkD, HHDORTF REBEERKER TS ENTES,

AFEHIZBWTIE, BEHREKRRZ AW in vitroflgRICE O P &7 D5 RS
FREEDZZEDHTED, ZOHAEIE. RNAZFHFHIZT 5415 EDNAEHERIC
T 5HE (BEBR O2HEODOAEREZHNWDSIENTES, EHREKREE
LTCid, WIRO S AT A, Bl ZiZExpressway™s 25 L (f > E DY 4k

15 ) . PURESYSTEM CHE@HE ; RA M LBFEFD) . TNTY R 7 A (B
PR, SO AJH) FEAWDLZENTE S,

FROTELB/BENAERTF RIZ, BYRFYUT YNV H, FAEF 0
7»737$&M;¢—$—NU7&yFA%&7:VMMD‘tF?DﬁDj
D, ZURDAIRTOT) CHEIZHEET DI EDHRETH D,

20 FE72PEIE. hTROP-2007 2 BES (BIFIES 2) XIIRk L 727 05
BEFNZBNWT 1 XIIEHDY 2 JBAREK, BRI ME N7 2/ BB SN
5785 RTFRTHoThk, #lZIE. hTROP-207 I BEELFIXiZ T DHE
SFEEFNID D E 1 ATEEE (£ L <& 1 ST EAR (W_ibilﬂﬁl'\«loﬁl\ =
SIZHFELSIELIEB~5H) ) OF I /JEARKLTHED, 1 XIIEHBME UFx

25  L<IF1MXiEsEME (Bxid1 f~10M. S5IZIFELLIZ1E~5M#) ) ©
TIJBVBMMOTY I JBTEBRINTEBD, Ho5cWE. 1 XIIEHEME GFELL
VI O3 EE (B AL L E~10. XS5IFELIZIIE~S5HE) ) ooy
I BNHMENET I OBEINNSIRARTFREERAT LI EHTES,
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AR BT, MRSICEAT 572 DOBET S LT, hTROP-2% >/
JEELBTOBAMH XIEINSOERMOS X/ BXEMA 23— BT
LB TNETFEND, TOLIREBEETFEL TR BIAIE BEIIES LIRS
NBH\ERESN IZDOHAEINEZETHODEFHT LI ENTE S,

5 Fio, MRZFICEATL200BMETFELTIE. BEIES LIRS NSHEE
SRR 2B EA R 22> FRFEBET TN 71U 51 XL HDhTROP-
QEMEE T B Y NNV EEO— R HEFEES. XIIZF0H PN EFEH T D
ZEBAERETH S,

AR > P> bR X N T XS BEBROEEREORET

10 Ho5T. Ny 77— (FMUT L) REHNI0~500mMTH D, REEN42C

~72C. IFEL L. EERBEENS0~300mMTH D, BEHNS55~68C TDSR
HaEns, .

BLEFICEREZE AT ZIZIE,. KunkelifE®Gapped duplexih&s O/NHIFIEIC

0. BT RORCAERFHREEZNMALZEZEREAHFY b, #I2E
15 GeneTailor™ Site-Directed Mutagenesis System (1 > E b2 x > #t8l) |

TaKaRa Site-Directed Mutagenesis System (Mutan-K, Mutan-Super

Express Km& : &7 5N A48 2MNTIFS 2 EMTE S,

(2) AU O—F IR DOIESR

FAUMLUViIEZ, REOEDHAEMICREG T2, WATYISICEEEREIN

20 T MAET Y b TIRAROTHEREERIFD I ENTE, BROTHTT R

EFFEL VY,

VMEOEY—ILdH-z0OESEIE. 7PN FOERICKXVBEERET S
EMTED, PVaNL hELTIE, 7040 2 hERT P a /N> RMFCA), 70
A2 MAREETY P a/N2 MEFIA), KBAET IV ZOLT P a/N> NENRFTS

25 N5, KL, EELLUTEIRN., 23, KT, BEANFIEATLZEIZX0T
HDIEMNTES, £z, BEDOHBIZDOWTIE. FICHEESINT. BKHHSEE
ik, FEL T 1IMEMERT. 1~100, FFELLIF2~3E%EEZFTI.
ZLT. BEOFREANS 3~7 Hi%IC. BERRBSEEE (ELISAXIZEIA)
B ESRERE S (RIA) FTH&MZAE L. FTEObRM 2R U7z B2 i
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LT, HiliiEZ2E5ZEMNTED, LRVEORIARIIBWT., HikOBREN
HEEINDIHEIE. REENE (AR O b TI5 70— FINEBY
OIS T 44—, TIAZT4—0OR NI T T 4 —FEORNHAID L% 6 HE
RLT, X INsZ2MAGHOELILITXD, HRIZHZIENTED. TOK

5 . PUEFORY y O0—F iR O K ZELISAEAR E TRIET 2.

(3) &/ 7 O—FIIFiikOER

(3-1) PUAREE A4 Ml D EREX
AFEHOPWTROP-2H KT, BREIZSINAWA, £/ 7 0—F NPk TH D
ZENIFEL N,

10 AL PR ZE, REOZOMAEY. BIZIEXTy b YUARNTIYX R E
5T . ROBY—ILH D O EIX. 7P 2N hOF X 0 EY
WMETHIENTES, 72aNFELTEEREFRKETH D, REFLEDA]
RRERTH D, TL T, EOFEEHMNS 1 ~60HR, HFEL<IT1~14H
BT, PIREAMEZEZRINT 5. FUAEAMEE U TE. BEME,. U > /NEM

15 JaRUCRMEIMAMEZ ENZET S NN, N TH Y >/ S Hiflig B OB s fg 2367
E Ly,

(3-2) HHRERLES |
NA T K=< (FUAEAMIR) 2527420, FikEEMEE I To—<M
o & OIS 2175, NEAMREMEIEszTo—<MigELlL T, U

20 ABEOHYDO—MRITAFUHELGHKIEHMBZH NS I ENTES. AW S HlEk
ELTIE, EFLGBRREZAE L. RASOKRETIIHATERE M (ERFYF
VT IVTFIVKOFIDEFD) THEETEY., ikEAMBEME L
FERETOHREGETEDMHEEAT DO E L,

S TO-<HIlEE LT, #ilZ1E. P3-X63-Ag8.653. P3-X63-Ag8(X63).

25 P3-X63-Ag8.U1(P3U1). P3/NS I/1-Ag4-1(NS1) K fSp2/0-Ag14(Sp2/0)% D <
AT O—-THBENETSNS. S TO-<HIRORERIL. FikEAsMs
DOESHZEEEZERL TITD ZENTES,

RNT, I TO—<HilBEPIAEEMIEE /MBS S5, Mlaaaid. M
%&£ WLWDMEMK U'RPMI-164085 #it75 £ O Bl fd A g T, 1 X108~
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1X107@  mLO PR EAMAL &2 X 105~2 X 106H, mLO I TO—<#ifd L %

BAT5. FIAEAMRE I TO— /MRS oML (FikEAsin: S To—
THIAY) 1. BREIEI WA, @E. 1 1~10:1&F352&EMFFELL,
FOHFELLIE3 : 1 THD., RiT. MBEMESEREFIOFLEF TRAERKEZITS.

5 HilAESREEREL T, A FHEHTFEL,000~6,0005)L k> D)DORY T
FLLHUA-NAREEMMT B EMTES, £, BLAH WAEZTL Y
cORLb—a>) ZRALZTROMAESEEEFWT, FUREEMRE
ITO—VYMREZMESEDLIILDHBTES,

B3 N TY R=TOERNKRNIO—Z=2

10 MRSV OMEN S HETENA TY R—< %2 8T S, ZOHEE
LT, #ilEmks. #2130 2 RBIMTES ARPMI-164055 H/n & 1258 % 12 &
MR, <1050 —TL— b RIZEE, &Y )VICRIREZNAZ. Dk
LIRS L THEEZITD. TOME., BIRIEH TR ERKBE. 140

ﬁ\biab'(<%>#lﬂﬂ@%‘:/\/f7U~“\7<EL'C 8§52 EMMTES,

15 RIZ, WIEL TEZNA 7Y R—<DH#E EFEHRIZ. hTROP-2IZK T D Hi
BENEETDMENEAT ) =205, NATUR=DAZ ) —= 713,
W OHEIRETE< . BICEER SN, AL N TU R—we LT
ARFLZToIVIZEENDEE FIEO —HZEKI L, ELISA. EIAKURIAZ: &
WEoTAIZU—Z 2T B ENTES,

20 Ao O—=2 713, RAFREFICIDITS &N TE S, hTROP-
WIS ERTHiAZ 7O—H 1 A MU —2ICXDHEL., INEEE
THOINATUR—ZEZZERL, 70— &L THIIT 5.

(3-4) £/ 7 O —FI)LHUK DR
BISLUTENA TU R—TE2EEL. Bon28BEW»S T/ 7o0—FI)Lbikz

25 BT DHHEE LT, @HOMBERE, IBAKERIESEZRATLZENT
ED, [H#E) L3 N 7Y R—TE2BEMIBER NI FTEFIES 2
EBDIVENTTY R—T & FROLSKHYOMBEANTHEEI RS L2
B9 5,
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Ml EECBNTIE. N 7Y R—=<%10%7 > HRIBIMIES ARPMI-1640
B, MEM S Ht X V3 i 7% 85 1155 O il i R S T, BE OB RS (
BIZIE37C. 5 %CO¥8%E) T7~14HMEZEL., TO8E LED Sk E I
BT HIENTED, '

5 AR RIZEOHE ST, T T o0— <SS ROWHELENY & IFBREY O BERENIC
NA T R—=<Z2&1x10MHFEE5 L. 17U R—<zZKkBICHBEZIES, &
LT, 2~ 3AMRICEKEZRIRT 2 EBAHFEL N,

EEVAOEIAIEIIBNT, FIROBRENBKLEEL ISNDHEIX. WELBENE,
AF IO NT ST T4 —, THVERB, T I4 T4 — ORI T T 4 —

10 Z0NNAOFEEZEHERL T, XIXINSZHAEHOEL2IEICXORBRTS
TEMTES,

(3-5) Vil EMEZEZAT 57 O — > DiEH|

ARBOFWTROP-2HUKI. in vivoTHINBEEE 26T 2 HilkTH 5.

ZZT. ThiEEnEtEl S EEMRE B ZIER S8 5E M SUIEE

15 REZHEETZEEEEKRT 2, FiEBEES L TR, FAE BEHMIEOEEE
%ﬁﬁ%@%m%%im%%ﬁﬁﬁib<$ﬁ6%écit‘ﬁ%%wﬁwﬁﬁ
SN EREL S S MEE (EEMAE) OfEE L TIE, hTROP-20 58]
MHERINTVDIRHOERE MEENEEIT SN, FRICREIX SNV, Filx
W, B MR, b bRISZAUE. B R REEE. B FEME. b RIREE. b MiEK

20 Ut MEBEEAZEOSEE NEEOS LD 1EXIX 2@ ERGFEL <ZEiTFsN,
FoFEL<EE MEE, B MRIBE. b MEISLIRE. © FRIBE. & FEIE.
ERINBEEACE MEOSED 1EXII 2 ETHD, E5IZHFL<EE
MEBEL/ XX M ABETH S, 51, ERdEEOEEEL TiX. HAEE
PEBETH> THEL, AFEHOHUEIII NS ITEE I L THENTZIIES

25 EWEFRELES,

in vivoCOFIEETEE ORI, #lxiE. FMEOBEMEEZ <Y 20K TFIZ
BELZHEEYYX JUESMEEETIL) ZHW, ZOYTATHIEDEBD
BN ERET A EICE (IO CEMNTES, ZOBE. FkOREIE,
JEEMROBEERZNST>THE WL (prevention®F)V) . BAEIZEIE N
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EDERIBIZR D EERL THSIT>THI (treatmentEF V) . BEH
#Fid, EEEI NN, A 3B, LERM, 108 XIE2EMIZ1EH 5 Wi E
[ (1EDH) T, 5~20mgkghE, MEBEALLGEELTHIENTE S,
prevention BT )V DBF I, FEEIEREE & BB AREIC K 0 FUBEBEEOR B X
5 ULRNEFMTDIENTESD, treatmentETI)L OB EIL, BEAREICED
HEBIEEOAER L NIV EFMET 2 2 &N TE 3,

ARFHIZBWT, n vivoCHIIEEEHEZA 3 52 5hTROP-2Fik & L Tid. #
Z1E, HEVEBOCDRI~3D 7 I / BEFIN, ZTNENMEIC, BEHEF 3 6
~3 8 TREINDT I /BEFNTHOD, KU/ XX, LEVEBDOCDRI~3D

10 72 /BESN. TNENAEIZ. BB S 41 ~4 3 TRINDT 2 BEYT
HDHHDM, FELLFETOEND. BZHBEVEERSE L TIE, #lxL, BEAES
35 TRENDTI/BEREINNGEDIBOMFRLL. YFZL#EVERE LTI,
Bl Z L, BEFIES 40 TRINDT I/ BEINNSTRDH DN EL VY,
F 2 AFEHDFIhTROP-2HiE DD e & L Tk, #Hl A, HEVERO
15 CDR1~3D7 I VEEEFIN, TNENIAIC, BiIES46~4 8 TRINDT
R BENTHD, R/ XX, LBEVEBEOCDRI~3DY 2/ BEHIN., £
NZNNEIZ, BFIF‘E S 51 ~5 3 TREINDT I/ BEEFITHLDDMN, HHEL
<FETFeNd, BZHBEVEEEL TE AL MBS 45 TREINS T
/@Rﬂﬁ%ﬁ%b@ﬁﬁib<‘%%Lﬁvﬁﬁ&bfm\mi&‘mﬂ%%
20 50 TRENDT I/ BEESIN 5725 HOHFEL .

FERIC, AFEHOHIhTROP-2HiA DM D REER: & L Tid. HZIX, HEH VK
DCDRI~3D7 X JHEEFIN., TNTHNIEIZ, BHIESS56~5 8 TREIND
72 BENTHD, KU/ XX, LEVEBOCDRI~3DT I / BEFIN,
FNTHAIZ, BFIFES6 1 ~6 3 TRINDT I/ BEEFITHDDDOMN, IFE

25 LL<FEFoNd, YZHBVEREL TIE. FIXIE BEHNESS55 TREINDT
S EBEANNSBRLZDONFELLS, JZXLBEVERE L T I BEFE
H6 0 TREINDTI/BEINNSBRDEODONIFEL L,

FIRRIC, AFEBEHDOHhTROP-2HIAE DM O ELL E U TiX, #lZ1X, HIHV HEIR

_@ﬂBk&@?i/@Mﬂﬁ‘%h%h@t‘mﬂ%%66~68fiéhé
36



OnCusp
3596 of 14295 Ex. 1002

WO 2013/077458 PCT/JP2012/080800

72 BESNNTHO., RO/ XiE, LBEAVHEBEOCDRI~3DY X/ BEEFI.
FNZTNEIZ, BEHNIES 7 1 ~7 3 TREINDT I /VBEEFNNTHD DN, IFE
L<BEIFoNd, YZHBEVEEEL TR 2R BIES 65 TRINDT
T BESINSELSOOMMFELLS, B LB VEEE LT, #AE BESIE
5 HBT7O0TRINDTY I /BEFNNSIZRDHDNIFEL N,
AFEAIZBWT, n vivo THUEBIEM %2/ 9 %51 hTROP-2 btk & L T,
L0 Bfpgicid. s, ZHEEFESH FERM BP-11251 TH BN\ 7 R—<
WX OEAINSHhTROP-2 £/ 7 O0—F )ik (yo—2%4 : K5-70) . %
&S5 FERM BP-11252 TH 5/\1 7 U F—<IZ X D EA TN S5 hTROP-2
10 E/7o0—FI)bk (yo—2% : K5-107) . %iH%E 50 FERM BP-11253 T
HBENATY R—XIZXOEESINDH hTROP-2 €/ 7 0—F)L¥ifk (ro—
>4 K5-116-2-1) . ZiEHFR S FERM BP-11346 THD/\1 71U R—<IZ &
DEELEEINSHIhTROP-2 £/ 70 —F)Lhuk (yO—2% : T6-16) KU%ZHE
%57 FERM BP-11254 TH 2/N\A 7YU R—<IC X D EE TN S P hTROP-2
156 B/ r7n—F)lFk (FOo—24:T5-86) BEPFRLIETSND,
Z 2T, ZEHEESN FERM BP-11251 TH AN\ 77U KR—<iX. Mouse-
Mouse Hybridoma K5-70) &#L 2010 % 5 A 12 HfT. Z#EBFB S FERM
BP-11252 TH BN\ 7Y F—<Id, [Mouse-Mouse Hybridoma K5-107] &
L 2010 % 5 A 12 AT, Z#EES P FERM BP-11253 THSHN\A 7T U R—
20 <iE. T"Mouse-Mouse Hybridoma K5-116-2-1] &FiL 2010 £ 5 A 12 HAI T.
Z &S FERM BP-11346 TH /N1 7 U K—<iX. [Mouse-Mouse
Hybridoma T6-16) EFL 2011 £ 3 A 1 HfT. %ZEEZSH FERM BP-
11254 THB/N\1 71U R—=<iX. [Mouse-Mouse Hybridoma T5-86] & F#rlL
2010 £ 5 A 12 AT, WINHMNLITBUEANER IR ST Rt W
25 Ft>y— (T305-8566 KIKEDIEHHE 1-1-1 HRE 6) IZFESINZHOD
ThD,
x50z, ARYOWKTROP-2HkE L Tid. HlZ . HEESHFERM BP-
11251, FERM BP-11252. FERM BP-11253. FERM BP-11346 X % FERM
BP-11254TH 5/N\1 7 U R—<ICKXVEALAINSDE/ 70— FIIHENEE
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W) THEA BIAZIEIE R—7) IS T B HhTROP-2F Ik BT E L < %
Foilsd, TER—7EL T, FTRRGB-6)EHIZBWTHIRTSDHDDONFEL <
¥iFens.
(3-6) HThTROP-2Hii kD LY h—7 .
5 AW OHPhTROP2HIA DO T E b= (FIEREE) 3. UETH 3
hTROP-20 b7z < &b —HThNIF X <EBEEIFI N0, iz, BEEs
21 RENDhTROP-200 Y = /BB AT D, HE252F B~ HE260FHDO Y I /-
MO EDEIBERNWZEIBHOLR EH—HTHDIENIFELL, KDFEL
. BIFBH~FEOFRBHDOTY I JENSRDEHDD/R< &H—H XITH100
10 FHRH~H2MABHOTY I VBN S2DHB (BE252%H~H26068 07 X / BH
5725 ERS) O EDL-HTHD, ESHITHELSITHE2THEH~E
69F BT I VBN SR 5HEBOL/< D - XITE109FH ~H206%F H D
YIBMNSELBEHOLRL ED—HTH D, LT EN—TE LT, RITH
FLLIF, BHHES 2ITRINBhTROP20O 7 2/ BESIAR D, H43FBH~H
15 65BHEHDOT I /NS 5EE,. HI52HEH~HEI66FEHDOTY I VBN SR D
W, F171ERE~EISSFHDO Y I /BN S 5EE,. H109%FEH~H120H O
VI WNSIEDEE, F193FHE~HE206EFHDOT I S B S sEE. kT
HFA3BH~B56HRHO Y I JBNS RSB, W INSZRVEST THO.,
FTHRHIIFEL VDI, F43BH~HEHFEHDOY X VBN SR 5, 5152
20 BH~HE165FHOT I /BN DEE, H17TIHA~HFE183BEA DY I/ BH
5 pMEE. KUHEI09BE~HFEI20EHOTY X /BN SAEDEE, WRIZZ
S5EGUHMH,TH D, UKEHERH TS (MFZERIIZTNEZTUVRS LES
9 %) HLhTROP-2FifkIZ. #l 2. EHEMBEN~NDOA > F—FUtE—a &
HENEL, BRTHAL /320275 FMEOHRBIIMOD THEHRDBDTH %,
25 (3-7) PThTROP-2H1K D&
AZFEHO FThTROP-2F14kIL. AR D@D . KA ZETE Win vivohlBIEEE 2
BT 58/ THD. BENICIE HEBESHYETIVICHL T, 20mg/kgtkEBELLT (
i E L < 10mg/kghRBELLTF, K 0HFFEL <IiIomg/kgfkELLF, S5ITHEL
< WE1mg/kghELT) OS5 2 (BHiE) TH0%LE (=L <1380% L L.
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KOHFEL SIF90%LL L, SoITiFEL <F9B5%LLE. &FizhirE L <I1ZiFF100
% (B Z1398% LA EXXIZ99% LA L) ) DEBEREMEEEERTIHOTH ST
EAMFE L, |
ZZT. MEREHEENE (%) 3. A FRXICEDERTSZENT
5 &3,

MR R EEEEE (%) = 100— ([ iR SHOBEAEXIEEER
)+ CHREBFOEBEABSUIEEES) ) X100

10 E/o. ARBOHLTROP-2HKIL. 2B b - IEE MRS U CHiEE
EMEETHLDOTH DI EMFEL L., b MNEBMEKE LTiE, Baidan
IRV, BIEIE, AR D BB, b NRTREMIEEE. b KB Mk
b hELEMAER. b RIREMAIER. b PSSR O e BRI M R S
BB DBIIND D2 b2 IT SN, BERITIE, b BBk

15  PK-59. bt MEIEMARKRBxPC-3. b MEEMEAKP-3L. b FEREMIRKKP-2,
b MBS PK-1. b B MR ERPK-45H, £ NEEMMKPK-45P. £ K
H%E%EHE%TCC-PAN& t MEEMREARSUIT-2. & M KIS CACO-2,
b b KBS M RSW480, & b AKMSEMMEAKDLD-1. & b KB M 4k HCT
116, b MEEMBRAIIMT-1. b FPFEMIBKHCC1143. b 2L # fg kK

20 MCF-7. b FAEBMEAEMDA-MB-468. bt hal LR MRKDU145, & EISL
MMM PC-3. & P URBE M MRSK-OV-3. b kMK Calu-3. KUt
NEEEMEKTFK- 12 572 58 LK 0 BIEN 502 < Eb2fEAFE LB IFS
N5, FTH, W2 Eob MEEMAKE L TIE. b BSR4 PK-59.
b MEEMAEARBXPC-3. b M KIBEMEKSWA80, t M@ fkCalu-3. k

25  FELEMIBEMBA-MD-468. KUt kIR EEMIAKSK-OV-3/0 572 B REL D&
Ehaba Eb2@RLFEL<HEFoNn 3,

T 51T, AFEHEOHhTROP-24i{A I, AT (KdfE) 711.0x10-1° ML FT
BHHTEMFELL. KVHFELLIFLOXI0NL MUFTHY, S 5ITFELL
131.0x1012 MBA R TH 5. T IT. FkOEEEE B 3, sz, X+
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¥ v F v — R POBiacore EWEIIN D EMmM ST XEHBE P —ITXKD, #
AlEE B(KAfiE) . f i 2 # (Kdiss [1/Sec]). #& &% BEE #(Kass [1/M.Sec]) &
LTCHIETZZEMNTES, BiacoreZi & & L Tid. #il % X Biacore 3000,
Biacore 2000, Biacore X, Biacore J. Biacore Q (W3 HBiacoretl) 72 &0
5 2(Fond. ik, ek (KdfE) /N WETH DI EMEGEE (Bt
) MBENEWND STHFE LW, KdEX, KdisskUKass®D2DD/NNF A —F —
whomrEan, HiziE, X KdM]=Kdiss/Kass ICXDET I ENTE S,
728, KAMEOBEWMAIKIZDWTIE, BRI 2EMEH (BARRNICIXERBIL0) 1T
OB EDHFELLBEHATDHIENTES, ‘
10 (4) BLETFHEZTIE, ROGURET
(4-1) BATHLIEZ Fifk
AFEHDHFhTROP-2H A DIF £ U WEBERD—D & U T, BT A Huikn
®¥iFons, BETHEBZFAEL TIE. BERSINAZVA, FIZIE FA5H
. b RBULHE ROt MUEENEITEN S,
15 FATHE (Tabb b FIF A SHMAE) X, T AHERFEDORIAEEZ &
h HCROE HEBICEK (#E) L TH D (Proc. Natl. Acad. Sci. U.S.A.
81, 6851-6855, (1984) ZABIE) . F AT EEMT DB AL, T DX D ITEH
LZPER G oND LD, BRTHBRARNIIK > TERIIHETE S,
b AL HOR 2 R 2 AR, 7 ABiE D ZS IR 5 A P R (
20 CDR) zbkt hAIEBEBICBELT. 7L —L7—2@E (FR) 3t FHRD D
DO TCDRIIY T AHRD DN SRS, B LAEAIEERZERHT DS (WD
$BCDRY 575 4 >~ (COREME) ) . K. IN5OE MEAMLE /- FHi
R NAIZMEERE b R EEERICEET B, DXt NMLFURDERIER,
UABTFIZBWTEATH S (Nature, 321, 522-525 (1986) ; J. Mol. Biol., 196,
25  901-917 (1987) ; Queen C et al., Proc. Natl. Acad. Sci. USA, 86: 10029-10033
(1989) ; #F F4-502408 5 1\ (FFiFsE28283405 08 %k ; 71— %) %% 5
)

o

T AFEHOE REHhTROP2HFUKIZH WS Z EMTE ST A H3k
OCDREFIE L Tid, BREE SNV, #l 2. HEVER(VH) OCDR1~3
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ELT (FRZHUER) BAIEE3 6~3 8ICRaNs 7/ BEFICRIES
6 6~68THRENDT I /EEMA., LEVHEIB(VL)OCDR1~3& L T (F
ZHIEI) BFIEEA 1 ~4 3ICRENDT S/ BEACRABET 1 ~7 3T
RENBT I BEAN, HELIHETEND,

7. b MAULSNABBRE N AZSEEO S 5, HEVERD T 2/ BE
ELTH. BIAE. BABEI 2 TRANDT I BES (HAES3 6~ 3 8
CREENDT I J RSN 572 5CDRI~3EED ; & 5ICS VT FARTF K&
ST I JBEINIESIIETS 7 5 TREINDS) . BBAIIEFF9 S TREINDT I/
M5 EHEE3 6 ~3 8ICRENDT I/ BEiFA 55 5CDRI~3% 51
X BRI IFNRTF REGDT I BERIARAIEE 9 T TRAND) | &
MNEHOATRINDT I /JEBERES (BEHEF66~6 BIZRINDY I /Bl
BUn 575 5CDRI~32 G ; & BICS T FNRTF 25D T I / BEFIE
FIEE 7 9 TREND) | RUBFIES O 5 TRENSY I /@S (FsH S
6 6 ~6 SIZRINDT I /JEBEEINNSIEHCDRI~3IZEHL ; I 5T T
RTFREEDT I ) BRIEEANES S 1 TRAND) MFELETSN 5,
T, FREAES9 8 TRINAHBVEKOT I BESE. EiRois
HHI2TCREINDIHEVHEEOY 2 VEEMNDOHE44FZHOTINFZR)ET
DG BRLARERDOT I ) BERATH 5.,

FEEIC. B AL E A ERRE RSO 5 5. LIEVERO 7 I/ B
FIE LTIt Blzid. BAIES 93 TRaNDT I/ Bis (FES41~4
BITRENDT I /EESIH, EfotéCDRlNS’é':%‘U BT FIIRTFR
EEDT I BESIIEAEES T T TREND) . ROESEE9 6 TREND
7 BES @RAERT 1~7 31RENST S/ BAESIL 5725 CDR1~3
EED  XBILIFARTFRESDT I/ BEINIEAES 8 3 TRAND
) BEFEL < EF 5N, u

Z T, ARWOL FEILHFRTROP-2H A DI E LTI, #IZI3. () HE
VIO T S BESISTRAIEE 9 2 TREANDT I JBEINSD . MO,
LBVIERO 7 3 ) BESINESIES 9 3 TRENDT I ) BESIN 52550
%, (i) HEVEROT 3 BESSENES 9 8 TRENDT I/ BEAD 5
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RO, D, LEVHEEOY I/ BESDIEINEZES I 3 TRINDT I /BESI
MEIRDHDMREFEL N, 2N TH, HEVEROY 2/ BEFIPESIES O 8
TRENDT I/ EEAITH B LRE O L ALHhTROP- 25T, 7 E5 4
T4 — (Avidity) (7205 2 D0HEBEGY —LOEEREIZBET ST L F3
Et4UT4—) DEOMELZHDTHO, HURKEEELSVWHLDOTH DD,
FriZiFE L, |

Fl#kiZ, AFEBHO b N BLFThTROP-2F A DM D &R & L Tid., #l 21X, (@ii)
HBEVEBOY I / BEFNEINES O 4 TRINDT I/ BEFINSRD, »
D, LEVEBOY I /JBEFINEINES 9 6 TREINDY I/ BEEIIN S
HORP, (iv) HEVEEOY I / BESNNEFIES 9 5 TRINDT I/ BE
Fiins20, D, LEVEROY I ) BEMPESINES 9 6 TRENDT I/
BB 575 % B ODUTFE L, |

b hhifk GE2E MR 1. —RITVEBRO PR S B T 58w LM

(Hyper Variable region) . V&I D Z DM OIS K ONE H BB OGN, &

FOHKRERIUBEZET2HDTHD, HL., BALMMittoEmbkTH
STHRW, b MR EMHERTIEMDBANATHD., b MIHBOEETESIC
DNWTIEHEET LENFIRIC K o THERET I HEDHELINTNS, b MR,
Bl Z L, & FHAROHB IR UOLEOBLR T 250 FMRAKBRE2H T 5 MM
REEA T A& H Wz (Tomizuka, K.et al., Nature Genetics, (1977)16,
133-143; Kuroiwa, Y.et.al., Nuc. Acids Res., (1998)26, 3447-3448; Yoshida,
H.et.al., Animal Cell Technology: Basic and Applied Aspects,(1999)10, 69-73
(Kitagawa, Y.,Matuda, T. and Iijima, S. eds.), Kluwer Academic Publishers;
Tomizuka, K.et.al., Proc. Natl. Acad. Sci. USA, (2000)97, 722-727 % % £ &)
R, BT A TSI —XOBN LTy —PTF 4 AT LT HEDE Rk E
B89 541 (Wormstone, I. M.et.al, Investigative Ophthalmology & Visual
Science., (2002)43 (7), 2301-8; Carmen, S. et.al., Briefings in Functional
Genomics and Proteomics,(2002)1 (2), 189-203; Siriwardena, D. et.al.,
Opthalmology, (2002)109 (3), 427-431 %2 ZMR) ICXDERIET B ZENTE S,

FEF A TR, B MR KRTE FURIE. FIRFERICH T BN- /Y O
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VR EEAMEHEAEBEHEOEBEILRMON-TEFIIN TN AV I TR
MREEGELTVRVWHEETH L2 OMNHFEL L, #FLF, 732D 1N
N-ZUds FHEGESREEBETLREON-7E2FIL IOV I > D60 akl
B LTV W HikS T ORI T 2 AT R Sk 0 5725
5 HiER®IFons, ZokdSkabikThNiE. ADCCIEEZMBEMICM EXES
ZENTED, 2B, ZOR (HARFcHEBIZHBITAN-Z) a2 RiEGE SR
BHORE) . AL AR 7 O0—F IR EORE/ Z7O—FILHURIZDNTS
FEIARIZEFE L Uy,
(4-2) bkl
10 AFHDOHhTROP-2HADEI T (FRAWH) b, ARPHOHIKICEEND S
DETDH, ZIT. RFEHOHUAR X, AFADOHKTROP-2H A & RELIZ.
hTROP-2IZx T 2S5 EMEEFTH5HD (T72HEhTROP2ICHEAG LIS HD
) TH>T invivoCHiBIBENRZHITLHDOTH S,
WA DOE R & L T, HthTROP-2:R U 7 O—F )L Hidk XX HihTROP-2E
15 /o 0—FI)ILHERO—E5 OB (T742bt,. AFEHADOHhTROP-2HKIZ H3k
I 5Pk ) &%k L. HIZIE. Fab., Fab’. F(ab’);. Fv (variable
fragment of antibody) . —ZASHPifA (H#H. LS. HEEVEE., KUOLEVELE
%) . scFv. diabody (scFv—81{k) . dsFv (P27 ¢ RELEVHER) . X
Nz, A ME R E I (complementarity determining region : CDR) %77z
20 < EL—IZEDNTF FEAETEND,

Fabld., Y& FE25 NI ESMER/NNA O TUEL TEHENDIEHF DS
5. HEHONKGEHFIED ELMEAR NP 2N T4 PG THRALL, 4 TR
KI5 HDPURMBEHEZE T2 TH D, £z, HihkDOFabE 31— K35
DNAZ, FEEEYHRERND & —IBEZEYWRARBXR 5 —IZHA L. &N

25 U —mFEEYMXIEREYNEATLHILICIOREBESIE, Fabzr G T 2
ZEHTED,

F(ab)zidk. PR TFEY D INVEDMREBERER T TUEL TIHESN S W H
D56, FabWNbE P PHRIBMDO AN T 4 PG EN L THEI N0 L D0
KEW, PFEHNIOFOHFEMGENEZR T 20k TH 5, £/, BRT
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DFabZF AL —FTIMMEBDNVWEP AN T 4 RE/SIET, BT &EHT
%,
Fab'i3, ERF(@ab)0b > SHBmO T AT ¢« Kb G 2O L 7. 4T85
ADHFRAEEEE G T 2B TH 2, £/2. FiAOFab’ Wil 23— R
5 2DNAZ, EEEYAHEAXR Y —XIIEBEYWHRBERI Y —IZH AL, #%
ND I —ERBEYIEZEMNEAT DI EICX0RBEE, Fab' 228G
THILEBLTES,
scFvid, 1 AOH#EVER (VH) & 1AROL#EVER (VL) & Z@YaXR7TF
RUh— (P) ZAWTEE LA, VH-P-VLRW LIZVL-P-VHR U X 7FF R
10 T, HiEMSEREEEZE T 256M A TH 2. scFvid. FiAOVHB L NVLE O
— R4 5cDNAZEAE L. scFvEI— KT 5DNAZMEL T, %DNAZ FEAE
MRFEBINR D & — XIIEAEYMHAFREBR NI Y —IZHA L. ZRBEXRXY Y — %2 FHK
AP XFEZEYNEATEIECLORBESITC, RETLIENTES,
diabodyi3. scFvZi 8L L ZZHiEBi i T, ZMoOFRESEEE2E T 25
15 HEFTH2, ZMMOHFEBEEEL W—ThHd2E:bTEBL, —HZER
LHFEMBENR L T2 2L HTES. diabodyid. HifkOVHBLUVLE I — K
T 2cDNAZHEG L, scFvEd— R T 5DNAZPOT X/ BENOE I 8
AR &E/RDKDITHEL C. %DNAZFEEAYRRER R ¥ — X 3EE4 WA
RBINT 7 —IZHAL., ZRBANT Y -2 FREYXIEREPNBEATE &
20 WCKUORBIET, HEIdHIENTES,
dsFvid. VHBXUOVLFOZFNZEFN 17 I JBEREE S X1 D EEICER
LEERURTFRZE, BIATACEREBMOCINT 4 RIEEZEZN L THEASE
EoDEND, PATA VEREITBIRT 57 I BEHREIL. Reiter 51T DR
N7z 41k (Protein Engineering, 7, 697-704, 1994) 12> T, Fik DTk
25 THEICEDWTCGEBRT DI EMNTES, dsFvid. FIAOVHB I NVLE OI— R
T HcDNAZHIG L. dsFvZ 1 — RT5DNAZREEL T, ZDNAZFEZEY A
RN Y —XIEEEYRARBER Y —IZH AL, R Y — % E&EY
XFEMEYNEATDHIEICIDRBEIVT T, BETHIENTES,
CDRZEUXRTF KX, VHOCDR (CDR1~3) KRIUXVLOCDR (CDR1~3
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) ODHOLESEH1IBEHEUEEZZATHERIN, VHOCDREZIRTEDHD.,
RUOVLOCDRZEZTRTEDHDONEDFEL <. VHERUVLOCDR (5165
) EIANTEDHONFIZHEL W, CDROY X JBESIE L Tid. #ilx i,
AR L 7-BE5EFES36~38, 41 ~43, 46~48, 51~53, 56~5
5 8. 61~63, 66~68KUNT 1~73RRaNDT I /EBEFNITFEL
EFENB, WEOCDREED AT F Rid, EIEXITMYLRTF R > h—
ERNLTHEIREDZZENTES, COREZEDXRTF R, FiAOVHB LN
VLOCDR% 11— R4 B5DNAZMEL ., 4DNAZEEYARBANY ¥ — Xt
FRAEMRBRBNY & — B AL T, BB & — & FREY I B LY~
10 BATHIERIORHEIVT, BWETHILENTED, /2. CDREFDA
TF Rid. Fmocik (ZIA L ZIVAFILAF T HIVAZIVE) kTUtBocik (t-
TFNAFLHNRINGE) HOFERIECEI > TEETLIEHTES,
AFHOFUEM & LTI, TOEXOWIKTN-Z U 2> REEEHE &R
DS DB ITHRIBON- 7L F )V 7 IV AH I 2427 I— A LT WD
15  STHDHAFHBO—MEZ LB ESOPEMFTHEL, £, ERL
F- PO EN-2 1) O3 RESE A RS S O B TR IBON- 7 2 F )L &7
VAR T A—ADHED L TR WIES T H D HURFRR O ML/ 134
MEDBMESY NV ETH->THEW, ZDX S abikliF ThiuE., ADCCIE
W REIICI LS B 2 ENTTES D, FELL.
20 LR, ABMECOHRBIZBWTIE., LB LAFEBRS., ARBEOH
hTROP-2HiRIZEENDHDET 5,

3. RURZLAF K, A NY Y —ROTGE R
AFEIIZBNWTIX. LR L7 AFKEH O FhTROP-2H A Z O Fiik Wi 5 % 1 —
25 KETBHEUXZLAFE GRET. DNA) Hi2#T 220N TE 3, YLD
XU LAFRELTIE. BRI, L3 L7 AR O HhTROP-2 itk < Hifk
BiH OBRE LCRLART S BESI% T — KT 2 EERFIEZ SR X 7 L
FFRTHBTEAFE LV, oo ARHOEY X7 LAF FiZ. ARHOH
hTROP-2Hi k2 Hi kWi Ir 2 01— KT BHEU X7 LA F ROBNS/25HDTH
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STHhEWL, HFERY XTI LAF RE—HIZEH, ZTOMITEETRBICSLE
IRAOEEERES (EE 7 0E—4—. SDES,. Kozakfig%l, ¥ —3I %—4% —
) Z2HEUDDHDOTH-o>THLL., BEITEINRN,

AFEF DO HFhTROP-2FECH AR 22—~ R9 2R X7 LAF REL T,

5 WREBEORELZOY I VBIZHET 23R E. BFICEERXEINT., 5%, Bk
HFOWABIZTBVWTERKBMITHAVSNTWNDSI R GFEL IIEHMEE DN
aAR2) ZRITXIZUAFREDNAZEUDHBDTHoTHIWL., £/, KBED
BERFOMAEY O, EYFIIENWT—RIICHNWSNTWS IR FEL X
FRHEEOSVWIRY) Z2RTXTLAF RDNAZEDHOTH > TH I,

10 FHEPIZBNTIE, ERARHORY XV LA F RESDHMARY ¥ —%,
MW A R — 2B RERMKRZR T2 TE 5,

HMBMANRD Z—E U TRWBRRBERI Y —IZHADRY X7 LFAF R (BT,
DNA) 2, #EIIEL T, ¥, ERIZEE7OE—45—. SDEFI (FEMN
FREMIEOHE) kU Kozakfid?l (BENEZMBOLEES) 2HELTBVLTH

15 WL, FRIZYV—IF—F—ZEHELTBNTHELS, Zoft, =N H—,
ATSA 2T TFIV. RUARMMS T FI, BR~Y—H—%28EE L TH<
ZELTES, AB. LB TOE—Y —SORGETREICAERSEL,
NDMESFZR X T LAF REZEENTHTHENL, bEDHERRRY &y —
TEFNTUIBARTNERAALTHE< . SEREOMMAEBEITGICIESh

20 72,

REINI Y —IZHERI XTI LFATF REHAODHEE L TR, Bz HIRE:
REANDHEDL, PRAVYAT—EEANDHFERZE, DNAIOEGT T Z
WZERH L& AENRHATES, £z, FREAAZ Y- LT, Mz 7
XX KRDNA, NZFUA77—YDNA, L +rOF52>XEJ2DNA, L hO

25 UANARTH—, NLHREKDNAKLE, AFEHDHFhTROP-2Hi4 2 Z 0 Hik
WrhZd—F3252KRYXILFF R GEBrT. DNA) 2RHLEZ DO THN
W BBEREINT, FATOEFMRICE LAY —2BBEERLTHEAT S
TEMTE S,
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RNT, ELZ ERRHEBANXI Y —2BEICEAL TREGRREKEZE. N
EEETHIEITED,. ARHADOHhTROP-2H KL Z OHAM 2B B3
TEMTES, 2B, AFHATED BHEERE SIEEIKERTHEA
INHOEBRL. HIZE, BEICTSAI RDNAZEZEAT LI E (BHE

5 Hnit) THREBETFVPEAZINLZDHBO., WX, EERIZEHEIAINAKRLT 7—
VEBRITLHIE BEEAN) THREBEFLEASNZLONETENS,
fEEELUTIE, LEMABAXRY Y —NEAINZ®’. AFEADHhTROP-25Hi{K
RZOHEBH ZRBRLEZBOTHNL. BEEFINT. BEEIRT DI &N
TEDN, FIAE. B YT 2AEOSEEMMIL. SEEYMK. MWW, B,

10  HWHYHREONADEENEIT S NS,

FMilaEaEEET58E81. #lAE. b MERHESFMIE. & NRREERIRT.
HEK293#fifid. 293F#iid. CHOMML. HIL#i@COS-7. Vero. %7 ALK,
Z v FGH3. b FFLHIEENA WS NS, . SOMINE. SR21HIEEO R E
M ERH WS ZEBHTES,

15 MBFEzEFEET2HE. FIAE KBHE. MEESNAVWSN S,
BREBEFEEELTLOIHAR. AT Yy oIk R - BLETT (
Saccharomyces cerevisiae) . ¥ B v h o I & X - K XN (
Schizosaccharomyces pombe) %AV 5N 5,

WY EZEEE T 2881, FlziE. FNaBY-2/ilEr"H WS R S,

20 BEERAZEDAHEIX BERZRXINT, BEEIHANI Y —-LOEHEOHA
EhBEZBEL. BHRERTZZENTEIN. ML, BKELE URT
riarik, E—hiav sk PEGEL. U BN UL, DEAEFF A k
T ik, T, DNATAIIAPRNATY A NV AEDOEB AN A ZRRPIEDH
T EMFELLI BTN,

25 BoNBIHEEREIIBNWTIX. AR Y- IZEENZIRY X LAFR
DaARENE, AWEEEOORME—-FLTHWTHRALZ>TNTHELL, B
FEIL SN2,

4. Pk —FEAESEOER
47
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FRAFHDOHFhTROP2NIAZHA WAL/ a2 ar—hEELT, S
Pitk&, PBEBIEEED, IIRMEEE2ET50E (beWws L2380,
Ptk —BAEAREZRMT DI ENTES, B, 7O, YEPAES T L. HilE
BEER O OIRRMBEE A ToMEaLE. TNTHNABLEZDOE, ZNS

5 #ZHEALIBTTESNZHDIR. —MRIT. fL/a2Pa5—FEHREIN5%, £
2. B TR E AW, PUEBEERY IR MREEE AT 5MmE &
LTy NIERFL 2%, BT LELTHRBETFLEMBEZIET, 1D058 >
N (BEey > N\08) EULTHEBESEESNZBDIE. —KRIZ, 14/ 6
FEMENS,

10 VilEBEEEZ2ET5MEE L TIE. fIXIE. RFEVILES >, AUTTALY
> X1 YA 2 C. Auristatin E. UMK (RD RERNFEITENS.,
BHIREE 2T AME E LT B, R >, U, IR,
CI7FUT RFT2, BEEEME (RD) E08X%IFon, M THYRU > K
CRBEASENTFELANSNDS, 7B, HUEREEE RO UM IEHE %

15 #H9 5 Rl LT, REF SRV, Flx L, 0y, Ulln, 1251, 3H, 358,
14C, 186Re, 188Re, !89Re. 177Lu. 67Cu. 212Bi, 213Bi, 211At, 198Au, 22¢Ac,
126] 133[, 77Byr, 113mIn, 9Ru, 9"Ru. 193Ru. 195Ru. 197Hg, 203Hg, 94mTc,
12imTe, 122mTe, 125mTe, 165Tm, 167Tm, 168Tm, 11!Ag, 197Pt, 109Pd, 32P,
83p, 47Sc, 153Sm. 177Lu, 105Rh, 142Pr, 143Pr, 161Tb, 166Ho, 199Au, 57Co,

20 58Co. 51Cr. %9Fe. 18F, 758e, 201Tl, 225Ac, 76Br, $6Y, 169Yb, 166Dy, 212Pb
TN 228Ra ENEIT 5N 5,

Ptk —EFESEOERAFEREL TIE. BEZS R0, flziX, X
T4 REGRPE RSV UHEBICL>THAKREERE Y TU > TT BHiER
EMBEIF SN D,

25 FREAFHDFhTROP-2Fi1d. hTROP-2% FH 3 520l E M~ D1
A —FUVE—Ta EHICENZDBDOTH S, TO0D. 7. FEBEEEK
N/ IIFRHMEEEZ T T O5MEEE ST ETHE I EITLD, InNshEZ
EMBICEEI DR RIRNITEASIE S I ENTE S, AEADHUK —FEHE
ERE,. BB OREAXZER IO TENZDBDTH 5.
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2B, A1 > —FUE—Ta ENEER. ik En—5 I %KIZLD
B L. MBNANOBITEE X NHUEDRIERICD W THNNEMBES 2 W
TEHRTZZEICKDAMET DI ENTED,

REFFEHICHNTIE, - FKHAEEERIBN T, FiRoRb DI OH

B PRI A T T BRI P — SRR B 1T B 2 & BT E D, Bk A — A
BEEROFMIONTIE, EROFUE - FEHESHKROHHAEZEEBEAT 2 &0
TE&E 5,

PAF. ABHMZEFOHBICBNWTIE, ik —EHESEKD, RFEHOHE

—EFHESHRIISTENDIDDET D,
10

5. EIHEHRY

AFEH D HFThTROP-2F 14k idk — HFIE A AL, EEMHRMIcEENDH
MRS ELTHERTH 5.,

YUBERKARYIE. BEOBREARY/ XIBWHRAOEEMSYE LU TERT

15 5. i, AFEBHOHhTROP-2HiK, KO bikZ 2T bk — SEAE & 43,
puBRBEEREE U TENZHEEREAEEREZAT 2HOTH D720, BIEOIHEKE
FICHEREIND ZEMFELW., Tabb,. AFEHADHhTROP- 254K K Uik
—HEAEERIE. BRREARNEESHFICEENDBEIRSIELTHEARD
DTHD. 2P, AFEPFICBNWT, LB OB, S R EHE R O

20 EMHOB%RBEDDHOEL. BEMICIE. AlIASERRBRRAITHNUL BB
FREMES L VRENHFIOBESZTDHDET S,

AFEBHOEFMBRMIT. KFEHDOHIhTROP-2F KR N,/ XI3bik —RHES
EREAEPRS ELTER. I SICEFNICHEI N HEE S TEEMRY D
RRTRHTHIIENMFEL W, £z, AFEHOEEMBYE. NAOPEEHA &

25 DOPFHBHTDBIENTES, HRHICEKD I SITEWIEESRENE SN S,

AFEHOERMRYOBEHONR L2 DKEEB (B &L T, hTROP-20
FREPHERINTNDIFHBRLZRAFOERE FNEENZEITOSNS. N THREIZ,
bR, b MR, B RS, B MAE. b RIREE. b MEE AUk
MEERBAREOERE NEBEOSED 1 AT 2L EBFE LS E TN 5,
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INSOEBIIBEMTH> THEL, 2DUENHRELTHI N, £/, HRE
25 EEIL. MRECEBE TS ThbE<, AEBEOEEMARKY (DWTIL.
AFEHDHhTROP-2H A K N/ i Hifk — EFIESE) 1. ERESCERBED
BRAINCZEHAE L THOAMTHWD ZENTES, ‘

5 EEMICHRINE DAl Sk, BEAL. FIREA. ®MEX. fEs. T8
Al GRAEHL EEHL AR FHEH. FGH. HoRAL KIF. Bk, Bmw
WBIHIBD D VIXE OMOBMBAIENE T 5N 5, DL D KD 1 L LEEH
WaZEizko, EHHL. EEL b TEILE. BES. AFHds IOy TH
HOBEOERMEN ERUT 52 LN TES, NS OEEMKRMIT. EOH

10 SZWIIEROMICKETHIENTES, ERNBLEORZDODOZOMOBEE L
T, 1 DU EDOEEMEZERS. BIRICEX DL AINDERNFZENESENS,
ERBOLEITIE, AHERKIITROERNHEBKEOEZNIZHEIND
AR R 2 BT A T S 1Tk D BT B C AT E B,

2, AREHOHLWTROP-2HMKH RO HiEEi F (FTHESTFOHD) %4

15 HRNICHRETIHAIEX. ERITMA T, a04 RABMREZRA VWD I ENTE S,
oo ROoERIIIEEY (FiEWE) OLAKNOLEEEZED IR0, FED
figkas. FEE SIS W A2 NEHICEHET DHERNPHESIND, ao1 By
RIE, BEHVSNSbOTHIUTL BTSN, KU IFL 221
a—)b. &HTEAE. S TFEENR, T/ h 78N, 270X 727, E—X,

20 KUKHPMFRORAAAF. I, BEIVIVENIRY —LZEAETHREEN
—AETEMRERITLIENTE, IFEL I, BFEOMES. MBI
NMEEW ENEBHITRIET DNRDOBH D, BEOURY —A, ATLEO/NETH
% (Mannino et al., Biotechniques, 1988, 6, 682; Blume and Ceve, Biochem.et
Biophys. Acta, 1990, 1029, 91; Lappalainen et al., Antiviral Res., 1994, 23,

25  119; Chonn and Cullis, Current Op. Biotech., 1995, 6, 698) .

ﬁ%%wﬁﬁﬁ&%wﬁﬁﬁw‘%%@E%\%%\ﬁéﬁﬁﬁ%‘%%%%‘
BEHIK., DHEEHE., HO5WEEZEHRDICER IND5EKFEHDHhTROP-251
KRR - RFESEROBRELREICLDRARS, @B, RA—AHZD. —[F

a0



OnCusp
3610 of 14295 Ex. 1002

WO 2013/077458 PCT/JP2012/080800

IZDE600 kg 56000mgDHH TR G T 2 LNTESLHN., ZOHBICEES
N5bHOTIHARWN,
FIZITEFHCL0REGTHEEIE. E FEFITHL., 1HOBE5IZBVWT
kglkEdH7= 0D, 1001 g~100mgDEZE., 1 HEHH~0 1 R~KERESELTH
5 X<, HFELLIE3IH., 1M, 10AI2EMC1IEHREGELAZD, HDWNiE
B (SRS EEA LR RE5TSEROIED I LSTED, BREDBBEEL
T, BIRMES. B TFES. RAEN. SRPNER DS W IEENESR 7 &8
BIFoNB, HELIBIRAERCTH 3. 72, EHAZ. BaIcL0. %
KEDFRH WIZIERY ZFL ) a—)b, FU—THSEoMph. T/
10 —IIVEOTINA—IVERE) | BEFISHLVZAENEL THRTS BT
5. TOXSIERMOMBIE, T 4 Y —\T L DU, REH 0 S%
KX VIS ZENTESD, ERANT. ABFARNOBES L TRET S EMNTE
%, bbb, HIEHREREICE > TEEOBEKRARY & L. 6 H i Mo
TR B K E I IMOBEICHAM L THEA T2 2 ENTES,
15 B, ARUL, BEEZBBERYS ITHTOEE (KK 28835729
. BIEATEH O PIhTROP-2Hi1k J O/ I Hitk — S H1E SR D 8 i & $2 65
2HDTHH D, F/z. AFEWIL. HBEEEBEARD UILHA O, fiAasE
B OFhTROP-2HA K O/ X Hik — EFIE S ERET IO THH 5.
51T, AR, BT AR O FhTROP- 25k & T/ Xid itk — SAIE S
20 HKEAWVD (TROLLEFICHESTD) ZJEE2/FRETIEBOBRBERN, Xt
PWAEERBETIHOTHD., £/-. WEEZEERN XIIZET 27200,
HIECASFE B O HFThTROP-2H IR R TN,/ I ik — EFE SO A 2124t 2%
DTHH 5.

25 6. BEEOBRMAGIE
AP OMEE ORI A EIL. ATEAFEHEDOFhTROP-24ik &, Ak 5 A
EInzatet (BUF, ke L2RGSE. KISLEFGRo L 7L Emitd
HIEERMETIHETH S,
A L 72K 512, hTROP2IX&MEFEMIRICE W THRMNICRE T 20
ol
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BREEINTWD 72D, hTROP-2, iZiEBEhTROP-2 (hTROP-2 0 il 4} i 8358
M) 3. BREEBEY N L THETAIENRETH S, BMTH, b MK
¥a. b bEIVIIRIE., & P RBEBAOE FABOT—H—E L TRIAT 3 Z &EW0F
FLW,

5 T ZT. AFEHADOHWTROP-2HIK 2K E Kb . KIRLzFihkD >
TFNVERMTZZEICLD, BEERHIT LI ENTES, Bon=Hikos
L. EREEFOFER (F72H 5hTROP-2E X ITiE#hTROP-28) @
R &2 %, REHOHAE ZHWZEE ORI, £9. RS L THERENS
PRER U7 AR AREEE, BSR4 & T 2 MR RS & . ATEHI O Bk &

10 Z. HEPHERRIBIZE > THEIE 5. RNWT., #BE LA BORIEREIZH
DT, ERFHPIFOBEMNETSHFEZRIET 52 EICXDTH. AT,
NH DGR FRREZEICN > TIT AL, #lZE BEILRE. GEREDRE.
B GERE . SR, YIRSy T Oy ME. JO—H A1 FARY—
EREEZRND ZENTES, EHEEEREETIE,. Fko T 7k, ZEi%kb

156 AEAWVWTEERH UZERETETIIN. BEABE D 2 WIXEEAIPUAMm O bk
ERERE U CTHMICR L THE WL, TabE. BEREREZRAIEIITED
@ L, ERROMEZILEZL TERARIFOPIARS IV EHHICERT Z &
INTED, EFEAERHEEE L TE, BIZEELISAL. ELRE. RIATL., #0%%
EEHIE (FIA) L. (b5 R 650 RIE i (Luminescence immunoassay)ZEAi21T &

20 NB, BNTHEIC, ELISAEAS, AN DBEEKE & WD ST E L.,

AFERICBNTIE. ERREAEICIVESNARBERZIEEE L TEED
REE Z 3l X IIBZW T 5 Z &N TE S, pIZIE, RIBEEIFTEOREM[EEBZ
260 IBEHE. FIEDOREBUTOLOZEEREE L. BiEoEai2id.
WENDDOEE EFRAEL TWHAEEMENH 5 P L. BEOREZ2EMT 5 2

25 EINTES, TIZT. BEOKESZ. BEOBRBROAEIIZFOMETEZZHk
U, BEORECHE, #ITE, BUHE., EBO0ARKUVEROAEENEITS
ns.

EFRRRHMEICH20. BEOREELTH1IDZBIRLTHIWL ., EEEH

BOETGERLTOHOEI W, BEOFEOFMEIT. FoNREBRIZEDONVWT,

52



OnCusp
3612 of 14295 Ex. 1002

WO 2013/077458 PCT/JP2012/080800

FiEORMEBEERE L THEEICREL TWALENEHE T2 EICLDTS
TEMTES. FEOBEEER. BREOREEFL TWIONERTIEELR
ZHDTHD., MEHRIZEDWT, Hlfl(Stage)Z 0L THFMLAZD., H D
WEEHECETEESEL TIHELZ0 352 b WETHS. 2T, MRl

5 MEREHEEL L THENIETETH 2 EMET2 b TE S, BEEOER
2, REFEREEE LT, EREOMED SN B HEYNHEE L T
BHBEMICE DT D2 EMTE S, HRIL. MR LB B IR R
MO EDREMEBA=NENCEZVIMT D ENTESD,

10 7. EEOBHAXIIZHAFY
AFEW O FINTROP-240(K E. 5 OB I UL BT+ v k D TH T
HZEMTES, REHDOF Y NITMKRZZ O, £OMIZ. EFEME. HDWN
IR IIZDEE Y ZFEE L AEREREREZ2FDDENTES, FiAD
BERWE S, R, WHMERME. BRCEWRIMEERIACEWEIC L 5T
15 EHINEHOEERT S, ARHOF v M. FROMRERDIEIA. AR
DRI EINET 5723 DMOTRE, b1 LMD BEREAMY OB O, BRI
B OGREIEEELS) . BERMEAM. BEUMEER. &5 VIR TR
HESALTOUTHEN, T, &Ny 77—, KEA SEMBEESS. &
BRGER (LyRCKLTF2—7%) . FO0vF> 7% (Bovine Serum
20 Albumin (BSA), Skim milk, GoatifiiFFDIMiFKS) . P, FmEiE A
BERETL— . TOLF U LSO, ROERBEY =27 )L (G
) ZEEEATVTHLN,
AFEHOF v ME. LRARPIOBRIAEET SO HHCHND 2 EMNT
=, MO THAESENLDOTHD
25
PUFIC. B 2% TARD 2 & D BRI HBIT 58, ARBEIZCIhSIC
RE SN D HDTIEAR Y,

(s 1)
03
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[(hTROP-2 BIRFD I/ 0—=2> ]

hTROP-2 BT EEOHEL. t MEEME (£ 10 8) 25 RT-PCR ik
2k DF->72., £9 hTROP-2 i&fz+ (Genbank accession No. NM_002353)
DOEFIE H L IZLAFIZRT PCR 7514 v —%8&5 L7z,

T 37— R F1<T— " b5-ttcetecgeeccaccatgge-3'  (BiHIERS 3)
UN—ZM|7 51— : B5-ctcgagcaagcteggttectttete-3°  (EXHIHF = 4)

ZDEE, UN=—ZAATSAT—IT>A by TI R ZERE. Xho 1L Dl
10 BREEERMILENZMAMLUZ. 25051 —& b MEBAFE (BE 10 #)
L DKL 724 RNA (TAKARA)) 5 &5k L 7= cDNA &858 & LT PCR Rt &
frofc. TO®, YAO—ATIVEIIKEIZLDER. BHON ROtz
W\, pCRII X% # —(Invitrogen)iZ 77 01— = > % L 7= (pCRII-hTROP2), 77 [1—
Z>2Z L7 hTROP-2 ® cDNA I — IV L AT L DHER L 7=,

15 RENY F — DHEEIL. pCRIFhTROP2 7 5 hTROP-23& & F & & T Eco
RU/Xho TWiJ¥ Y D i L. pcDNA4/myc-His® AN 2 & — (Invitrogen) @
EcoRVXho 18412 A L T4 o 7= (pcDNA4-hTROP2-mydHis) . & /=
pcDNA4-hTROP2- myc/His’ 5 hTROP-23& 5T & & 85 Hind 11/ Pme 1875 % 4]
DU (Hind INY)WERALIEFEWRARumIL L72) o pcDNA3.1(H X7 & — (

20 Invitrogen) D Pme IFINFEAT DI ETHRAY T T Mt m T2 DORB
RO —EREL = (pcDNA3.1-hTROP2- mydHis) .

(MBI 2 )
[hTROP-2 #{x 2 & i icd ik D 4 4]

25 LR DOAHETHERLUZhTROP-2D £ KEcDNAZ I — RLEFBE NI & —
(pcDNAS3.1-hTROP2-myc/His) 2 . HEK293#fi 2 (RIKEN) . HuH-7#H 2 (
HSRRB) . 7E2-CHifg (WO 2005/052156/Z52#k) . CHO-K1#fifg2 (HSRRB)
ICYURT 274 2 220005 3 (Invitrogen) Z W TEZTEA L., HiEYE
G418 (geneticin, GIBCO BRL) X 25&R %175 72#%. hTROP-2%2%# L T

54
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FE L TWAMIRKREBILT 22 LITL DS

(E s 3)
[hTROP-2 il fEIK DY O > EF > by /N7 B EH]

5 hTROP-2 fHfE A fEI D (BRI, BEFIES 2 TRINDT I/ BE
FO>EL0H 1 HH~H 263 BEOT I/ EMNSRLEE) 23— N7 58K
FWi i PCR IBICEK VML /z. WIBICEA LTSI I3 TOED TH
%,

10 7x9U— Rf~7 51 <— : 5-ttectecegeeeccaccatgge-3°  (BEFIHR S 3)
JIN— X7 51 ¥ — : 5-ctegagctegtecaggtaatagatgageg-3°  (BEHIHE= 5)

ZTDEE, UN—ZAMT 51 <—IZ Xho 1 1Z&L S HIFBREEHR LI &2 ML 7=,

PCR KRICX DH#EIEL /-~ DNA Wi X7 H o — AT IINERJKEBITRKOERL.
15 QIAquick (%$%%§4Z) Gel Extraction Kit (QIAGEN) Z#RWTHR L7z, ¥
1 7= DNA i id pCR Blunt X% #— (Invitrogen) XY 70— L
(pCRB-hTROP-2 EC) . #if=zTHZI &R L 7=, XIZ pCRB-hTROP-2 EC 7
5 hTROP-2 Offifust it a 21— P 2B ETFW 23D Eco R/ Xho 1 Wik %
Yo L. pcDNA4/myc-His® A X727 & — (Invitrogen) @ Eco RU/Xho I FALIT
20 AL (peDNA4mH-hTROP-2 EC) . & 512 pcDNA4mH-hTROP-2 EC @
Bam HIU/Eco RI 34712 Nru 1 HIRBER UVIMERA 2 ER T 57280, LU FIZART A

DIXTVLFAFReaaIBHEALL.

FUYUIXZ LFF K1 :5-gatccactagtegegagtggtgg-3°  (BHFHF 6)
25 FUYdXY L FF K2 :5-aattccaccactegegactagtg-3°  (BHHEH 7)

[7 #& 12 pcDNA4mH-hTROP-2 EC @ Pme I HALIZ pBgl 1II U > 51—

(TAKARA) ZHA L7~ (pcDNA4mH-NB-hTROP-2 EC) . NF 2O 1 )L

ZAEHAWED)aAEF N NV EERDD, pcDNA4mH-NB-hTROP-2
55
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EC 75 hTROP-2 Offifast i & 0 — R 3BT & & Nru 1/ Bgl 11 BT
el i L., pPSC8 XU ¥ — (HARREETH) O Nru U/Bgl 11 HHLIZHAL
7= (pPSC8-hTROP2 EC) . /NF 2007 JL R %7z hTROP-2 Hi s} 68K D
VaAEF "I NI EFERIIEABET EICERFEL =,

hTROP-2MifaAA DY O EF > MY ORIV EBOWMBIILLFO XL D117 o
7o VO EFRY NI EEZETEE EIEIZNI Sepharose 6 Fast Flow (
GE Healthcare) 24, 4C, 2B S B, Z0%, T3 /754 (BIO
RAD) ZHWT20mM-A( X ¥/ — )L EZE L) D EBEEEKR TR, 300mM-({ 2 4
Vol EEDY CEERERTEEEITWRRL

(FE i) 4 ]
[t b EpCAM cDNA OB & FHAN 7 7 — O E]

b EpCAM B&ETF2EOHEIL, b FAWFE (B4 10 #) 55 RT-
PCREIZEDITo7z. £9 & ~ EpCAM i#fxF (Genbank accession No. NM
002354) DEFIZEH EIZLLFIZRT PCR 7 o1 v —%&&&t L 7=,

T+ —RM TS5 14— B-tectegtgteccactecegg-3°  (BCHIEHEH 8 )
UN—ZM@F 54— : b5-ctegagtgcattgagttccctatge-3° (BEHHZ 9)

ZDEE, UN—ART A —ITWEA MYy TaARERE. Xho 112X 5l
REFRELEM MLz, s 0TS0 < —& b MEEIE (B4 10 &)
HI3E D4 RNA (TAKARA) 5 &K L 7= cDNA %288 & LT PCR Rk > 7.
ZDH., THO—AFNBELRERBICTEDER. BN ROt 2170,
pCRII X%~ & —(Invitrogen)|ZZ7 01— =2 % L7 (pCRII-hEpCAM), 7 O—=>
7 L7t s EpCAM @ cDNA X — 27 T A K DHER L=,

FEH N2 & — OREGEIL, pCRI-hEpCAM” 5 & h EpCAME & T % & 1 Eco
RU/Xho IWiFr &Y 0 L. pcDNA4/myc-His® AX %7 % — (Invitrogen) O
EcoRUXho 1ERFL1C 8 A L THF o 7= (pcDNA4-hEpCAM-mycdHis) . % 7=
pcDNA4-hEpCAM- mycdHis? 5 & F EpCAMIE 5T % & &5 Hind 111/ Pme 1¥i
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=0 U (Hind INYETERAL T EB KL L 7Z) . pcDNA3.1(HXRT Z — (
Invitrogen) @ Pme IFMINEAT D ETHRA 1T UitEB R T E2FORE
Ry —%HE L/~ (pcDNAS3.1-hEpCAM- mydHis) .

5  (Em#l5)
(51 hTROP-2 £ / 7 O —F )L HFilA D fE]

e & LTk, hTROP-2 B Z & flldtk (HEK293-hTROP-2 g .
CHO-K1-hTROP-2 ffifid. 7E2-C-hTROP-2 ffifid) . WTERIIZ hTROP-2 % > /¥
UEEMBERMICEBRL TWwa, b FMERBEMREK (PK-59, RCB1901; RIKEN

10 cellbank EDHA) . T3 FROHIETHER LA, hTROP-2 OMINRS fEH D
JazeFrhZNNIEZHWE,

hTROP-25 Bl & Mk D& 131 X 107§1#2. U I > E¥F > FhTROP-2% >
INOBEOEAIE. 20ugDy LI\ EE, TNTNHREMB)FITiterMax Gold (
7FaTkREd)E. 1 I TRAELTEI N Da > E2#HBL. v X (

15 C57/BL6, Balb/c) DWW EHE, E/-I3BEREMNICES LA (FEGEE) . WmEE
DEMREOEEIE. WEEES S 3 HEREOI0HBITEMEEET . Bk
REOEHIZ. WEEEY) NHEFERLU, U /NKREZFRL 2. BEANDEH
GEDOBEAE., YIERENS 1EMIC 1 EOHE T, BMEEETW (1~2 %
AMIERM) . WIKIZREVY, MiEX D Bl Z BEE L /=, BnfeEid,. #MlhfE T

20 135X 106 #ilE OPBSIZ L Sl @kE A, F NIV BHREDOEEIE. dug
DOPBSIRKRZ R Wiz,

ALY NERETTZ I 00— Mgk (P3-X63-Ag8.653) &%, 3 :
1DBAETEAEL, RUIZFL FYa—)VikTHBAE 21T\, HAT (BR+F
YF TITFU, FIDY) EFUDAFII IO (EAS

25 ClonaCell-HY Cloning Medium D; Stem Cell) T7~28HRiE#&L . #iEL T
EENATYUR—YOE—aO0=—%, 1D1D296NRFEERSL—hICTEY Y
7w 7 LT, HATZ S ORMEBREHZ H W, 5% CO2 1 > F aX—4% —ThEs%
L7z L TELBE—O0Z—HEKRDONATY R—T D% EIEZ. Cell
ELISA (#f) X% —RKRA U —=2%, HuH-7-hTROP-2fija, PK-59% /H
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WZFACSIRIT T2 RA VD —Z V252 ET, EHBOMBERICFHEEL
TWAShTROP-2% >NV EH 2B T A5 HhTROP-2 £/ 7 o—F )V HiikEESE
T BN T R—< %300 MBI L /=,

5  (ZEH#l6)
[Cell ELISA # FlWWz—RAZ U—=2 7]
96 N\IEETL— K (BD 77)ba>) 12, CHO-K1 #ifg (hTROP-2 &t 1>
FPO—=J)b i Ea—<RUA T ARBMEFEMARIVEA) & CHO-K1-hTROP-2
Mifg (F72E, HuH-7#ilg (hWTROP-2 &> ho—)b: ba—< > 11>
10 ARBEFERHLOBEA) & HuH-7-hTROP-2 #ifg) % 3X104 {ify/V o)L TXK
HIZHEL., 5% CO2 37TCT1~2HMEELE. THOTF—3 3 > THIlLE
BRZREL. KT, K PBS THh#HE, 4%/NT7KINVLTIIFTE R-PBS T
5 BT 3 2 &1c & DA EE L. ki PBS THEHE ELISA 7L — |
E L7, P&, #IEIZHEW, ELISA #EZ2f7o72. BEAMIZIBIUTOEBD TH
15 %,
COEF. 2%AF LIS -PBSHHICL D T Oy F 2 E R IR TI04 ~ 1R R
o RIZONATYUR—IERIEEMA, BRT1IRBERKISES®2E.
0.1% Tween20-PBSHEWR T3 EIWEHF L =, —RPkEL T, JavF > ViR
T1000/5F R L 7=, Horseradish peroxidase (HRP)%%ﬁﬁ?ﬁZIgG (GE~N)V
20 AT TNAFYTATA)ZEMA, BIRT1IRKEKIGSI®Z#%. 0.1% Tween20-
PBSYA# T 3 [@lh ¥ L 7=, TMB(3,3’,5,5’-tetramethylbenzidine: SIGMA) AL &
BRZERMLU TREBRGZEZITWL., IMEEEZMIA TRGEEIES B,
Microplate reader Model 550 (/N1F « T w R)ZHWT, WNHE (405nm) %
WELZZ, BEI FO—ILIZHLT, BWRAEEDEZRLZNA TY K=<
25 WEEBECHETEINATU R—TE24REETL — M KAEEEZT D,
FACSHITZ WA RAZ ) —==2>0 (%) BT L=,

(FEHEHl 7))
([FACS @i &2 H W= RA 2 —=2> 7]
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EFD Cell ELISA ZHW/E—RAZ Y —Z T THRBETH 72N T F—
RIZDNT, FACS T2 WEZRAZ IV —= 2T 27>k, M.
hTROP-2 ZFBE L TWiak M EMEK TH 2 HuH-7 fMilazEa> ~o
—J & LT, hTROP-2 %35l & 47 Ml T % HuH-7-hTROP-2 I
R4 B RS & HE B A L. KICPIZERIIC hTROP-2 & > /527 B % MG R 1 1
FELTWS b NFEBBMEKk TH S PK-59 Mg (RCB1901; RIKEN cell
bank K DEEA) & DRISHETHAEL 72,

MBI R T2 D BIC K > THEMNSFAN L., MaBER GHEERE 2X
106cells/mL) ZFAB L 7=, Cell ELISA 2 W/=—RA 7 ) —=> 7 THB%EKI
R UIENA 7Y R—< 3% 1iE SRR 100w L &%, 4°CT 20 /7 BRI
XH7-., PBS THiFHE. PEE#HI YA IgG (BD 77 —3I >4 2) (0.1ug
EIRB(ATC, 30 ) B2, FACSCalibur (RZ M F 4 vF VU INICK VMR
L7z,

BN, AR ORISR L TWAShTROP-2%4 /N B #RBi%kT 5
PThTROP-2 &£/ 7 O—FI)VHEREZEALT /N1 T R—< ZK 300/ k1 L
7z

(ZE Mk 8 )
(715 A T DIFRE]
E®R L 72 HihTROP-2E ) /7 0 —F N HEKDOT7 A V¥ 1 71d. MOUSE
MONOCLONAL ANTIBODY ISOTYPING TEST KIT (Serotectt) % f )T,
F v MR OHEIIH > TIFo 7=,

(M 9 )

[TROP-2 Hifk D /KAL B DA #]

FRAEBETHERLENATY R—vDra—2%, ¥ (7 HH) 2,6,10,14-
T RIAFIRIEYTHY (FURE ) 2 53N7ZBALBcX— RIY T A0
RERENIC3 X 108l #% 5 L. Z2BAMBOBKERIRL7Z, 512, ZOEKNS,
AT VIVEELE. Y051 >GH T L (HiTrap protein G ; GEANJV A 7 INA
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FHALR) . £zid7 a5 AN S L (HiTrap protein A ; GENJLV A4
TFINATYALLRA) ERANTY 74274 —RHETSTET. ENTLTTUR
— 70— NEAEATSHLTROP-2E /) 7 O—FILHilkE B,

5 (SEfaf 1 0]
HiEEHEORIE (Kd EO#EIE) ]
B LU 72 HThTROP-2& / 7 O — LA O HiE#EH KdfE)IX., ELISA %
AW/ ik TR L& (Djavadi-Ohaniance L. et al (1996), In Antibody
Engineering, Chapter 4, pp77-97. IRL Press, Oxford) .

10 BHAEMIZIZ, 96/ E L —Ma—=o >Nz, ERLAEYICEF > R
hTROP-2% >/NZ7 & (0.1 g/mL) ZHMLU THEZBEMILL 72 (iR, 18R,
F72134°C, —8) o KIZ. PBST3@EEEFL. 2% AF LIy (PBSIHEHR)
EMATTOyF > TEiTo7/x (iR, 1K) . PBST2HEHE. TOH
FRiEwR FEShTROP-2%4 > /X7 H ; 50, 25, 12.5, 6.25, 3.125 nM) & HhTROP-

15 2&/ 70— FIHikogro—> (0.5nM) EZ2EA L FELIBTBWER
FR—pukEE/RZ, LFRELISATY L — MZHRMU TS ¥ (B, 18R .
PBST 3 EIGEH L7z, 70y F > VR THRL ZHRPEEZRIIY 7 X 1gG (Bx#&
BE1xg/mL) (GENIVATYNAFH AL R) RSS2 (BiR, 1B
) o RWT, 0.1%Tween20-PBSIER T 3 @ ki L 7= 12. TMB(3,3’,5,5-

20  tetramethylbenzidine: SIGMA)REE K ZIHRML TRAK S ZTF V., 1 MEGE
WA TRGZEEIEE ¥ 7. Microplate reader Model 550 (N1 F - 5w K%
FIWT, WY 2 BIE L 7=, |

RAEE B(KA) DA BRI, F oMY & L.

25
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RERARIGIIEEFEROZERNICELY,

k1
Ag (Antigen) + Ab (Antibody) < Ag-Ab (Antigen—Antibody complex) ---- (1)
k2
5 Kd = k2/k1 = Agf X Abf / Ag—Ab= AgfX Abf / x -+-+ (2)

()X T, Aef (T MEBERRDOERE . Abf [XEERIADRE . Ag-Ab IZiE-HLAE
BERDBELERL. Ag-Ab = x EBLKE, HEEHTIAREL.

10 Abf=Abt—x ce--ee- (3)
@K1,
Kd= Agf X (Abt—x) / x «--++-- 4
15

OXDMIAIZ x / KdxAbt M ITdE.

x / Abt = Agf X (1—x/Abt) X 1/Kd

x/Abt X 1/Agf = (1—x/Abt) X 1/Kd ++--+-" (5)
20
BGYKIZHEULVT . X=x/Abt, Y=x/Abt X Agf &<,
Y=(1-X)X1/Kd +=v-+-- (6)
25 @)XMS KdEZEHLI-,

EROHFET, ERL 725 hTROP-2 €/ 7 0—F )L Hifk 300 7 0—> @ Kd
CEERE LR, 1X1010 (MBI FO Kd 2537 0—248 133 27 0—2,
1X101 (M)A FD Kd EZRT 2 O— 248 59 70—, 1x1012 (LR
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KAEERTIO—>22 70— 2 Tho -,

in vivoCHEB R EMEEEZ/R L7z, SihTROP-2& / 70— FILHikD 55,
K5-70 (%7 Z1gG2a), T6-16 (¥ 7 X1gG2a). K5-107 (¥ 7 ZA1gGl)., K5-116-
2-1 (¥ A1gG2a). KUOT5-86 (¥ A1gGl)DOKAfE X, TNZENNEIZ, 6.8X
1012 (M). 4.3X 10712 (M). 4.7X1012 (M), 2.69X 1011 (M), KT 8.49X 10
uMTHo= (K1, £1) .

=1

HhTROP-2F&/4O—F L HIADKIIE

Clone No. K5-70 T6-16 K5-107 K5-116-2-1 T5-86
Kd ( X1012M) 6.8 43 4.7 26.9 84.9
(SEmapl 1 1)

[T hTROP-2 £/ 7 0—F L HUAD & MEMIEMR & O ROStE]

Sk MEMEA (b NEERIE) . Ea— v YA T ARAF R
(HSRRB). RIKEN cell bank (RIKEN), ATCC (American Type Culture
Collection), ECACC (European Collection of Cell Cultures)., DSMZ (German
Collection of Microorganisms and Cell Cultures) KD AFLZHDEMHEHL 7z,
BERIZIE, AFIZHELZBDTH 5,

huH-1 (HSRRB), HUH-6 (HSRRB), HuH-7 (HSRRB), JHH-5 (HSRRB), JHH-
6 (HSRRB), JHH-7(HSRRB), HLE (HSRRB), HLF (HSRRB), HepG2
(HSRRB), Alexander (HSRRB), KP-1N (HSRRB), KP-1NL (HSRRB), KP-2
(HSRRB), KP-3 (HSRRB), KP-3L (HSRRB), PK-1 (RIKEN), PANC-1 (RIKEN),
MIA PaCa-2 (HSRRB), PK-59 (RIKEN), PK-45H (RIKEN), PK-45P (RIKEN),
BxPC-3 (ATCC), SUIT-2 (HSRRB), TCC-PAN2 (HFSRRB), SW480 (ATCCQ),
DLD-1 (HSRRB), LoVo (HSRRB), COLO-320 (RIKEN), CACO-2 (RIKEN),
CW-2 (RIKEN), HCT 116 (ATCC), HCC-56 (HSRRB), MCF-7 (HSRRB),
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JIMT-1 (DSMZ), HCC1143 (ATCC), A549 (HSRRB), DU145 (RIKEN), PC-3
(HSRRB)

BAIRIE N Y 72 D ABRIC K - THEMD S FA L. MBER GIREE 2
5 X1086cells/mL) #FHHL /=, HEEEK 100 L IZHi hTROP-2 £/ 7 0—F )b
FikZEmMA (0.1rg . 4CT20 SEMERS 7z, PBS Tlifk., PE RS
w2 IgG BD 77— 247 2) (0.lpg) ERBEAT, 30 M)y,
FACSCalibur (X7 b > F 4 v F 2V INITX DT L 7=,
YERLL 72 i h'TROP-2 Hitkid, WINHWIEMIZ hTROP-2 ZF B L Th/an
10 b MAFEMAEM HuH-7 1386 E 9. —4 hTROP-2 BRFERBASIELLE
fak T 5 HuH-7-hTROP-2 #ifLICIIf&ERLAE (K2) . KIT, fERIL
7251 hTROP-2 &/ 7 O—F )ik D b MEMiatk (MIERICHIRERICHEBIL
TWw% hTROP-2 & > XJ8E) LORIEHEZEZ FACS MATIZX DIRE L 725K,
ESL L 7= 300 FEED P hTROP-2 £/ 7 O —F ) Hifkid, £ T. b bEEEHE
15 #k (PK-59. BxPC-3) & D#E&ERL. #FiT. in vivo TIREBKREHEEE N 2R
L7=. K5-70, T6-16, K5-107, K5-116-2-1, T5-86 Hifkid. PE ZE#FH i< X IgG
BD 77—z )0IERBRIBTLEEELEL T, PK-59 filaTid, F
E RO EREE T K5-70 (44 f%5). T6-16 (59 fi5). K5-107 (89 £%). K5-116-2-1 (122
f£). T5-86 (15 1) (K 3) . BxPC-3 MilaTiZ. K5-70 (45 f%). T6-16 (25 ).
20 K5-107 (90 f%). K5-116-2-1 (121 £%). T5-86 (10 ) &. WINOHE D E N
WwaERLAE (M4) .
PK-59& BxPC-3UA O & MMEMMak Tid, BEREEMRKRI2EED S 5, KP-2,
KP-3L, PK-1, PK-45H, SUIT-2, TCC-PAN2iz#& L. KP-1N, KP-1NL, KP-
3, PANC-1, MIA-PaCa2iZid#E& Liano>7z (M5) . & b RXIBEMEK T,
25 CACO-2, SW480, DLD-1, HCT 116iZ#5& L. COLO-320, CW-2iZidf& L7
Mol (KM6) . Toftt, JIMT-1, HCC1143 (W3 d & MEABMARER)
PC-3, DU145 ("IN d b MATC BB ERE L. 2< Dt MEMEKkD
MR ICNERICHEIRL TWAHhTROP-2 > /X7 E R L7 (M6) .
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(g1 2]
(¥ 2 TROP-2 # > /N2E. & b TROP-1/EpCAM % > INZ78 & DAE R IG
e

fERIL 7251 hTROP-2 £/ 7 O—F LB DORERME 25 BB T, hTROP-

5 2FZNNIJEETI/BENIT 80% DHEMZRT <7 X TROP-2 ¥ > /87 &,

hTROP-2 # >NV EE Y 2V BEESIT 50% OMEAMLEZR3 £ b TROP-
1/EpCAM & D It % FACS T2 T o 7=,

BRRIZIE, ¥ 7 X TROP-2 &z F (GenBank accession No. NM_020047.
Y08830) D& K ¢cDNA 2&LRBRI & — (X7 X TROP-2-pcDNA3.1(+).

10 WHEKZP - HFHRAEMFMFARKLO4E) . BEUE » TROP-1/EpCAM &

fzF (GenBank accession No. NM_002354) D 2£ cDNA ZE DRI & —

( pcDNA8.1-hEpCAM-myc/His ) % . % 1% 1 Lipofectamine2000 ik 3

(Invitrogen) =M WNWT., —i@MIZ CHO-K1 #MilICEETEA 7)., 24~48

Rz b U 77 LB TREZEM S F L CHl IR B dR 2385 L., /Ex

15 UL7H i hTROP-2 £/ /7 O0—F)LFilk (0.1ng) . PEE#RHIY T X IgG EJERX
B E /721, FACSCalibur i & 0 4T L7z, '

YU A TROP-2 #Hifn¥ & — @tk iC 7B S B/z CHO-K1 filgicB T, Bkt
B & LCM /Y 7 4 TROP-2 & ARG 7T T2-102 Hifk (X% IgG1)
WSS ERL. — 4. Kb5-70, T6-16, K5-107, K5-116-2-1, T5-86 Hifkid~

20 TUATROP-2 EDOXRERKIGIEI RS aholz (K7) .

[#kiZ. & b EpCAM/TROP-1 BI5T % — i@ ICHE &/~ CHO-K1 gz
BT, BHEGRBELTHWERE b EpCAM £/ 7 0—F )Ltk (BD 7 7 —
TV ) dmuigEaEsRL. —K. K5-70, T6-16, K5-107, K5-116-2-1, T5-
86 ikt b EpCAM/TROP-1 & DR EK NI RS 2o/ (K8) .

25 PAEORERIZ, EEL ZHhTROP-2E& / 7 O—FILPiE, #1Tin vivoTHIE
BiEM %2R L72K5-70, T6-16, K5-107, K5-116-2-1, T5-86#ifkiZ. hTROP-2iZ
BROCEET ST Enmmahr,

(ZEMup 1 3)
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1 hTROP-2 & / 27 O—F)LHiED hTROP-2 OHREFHLE ZF D HiEkD 1D
&L T, WIERIZ hTROP-2 Z iR HICHE L TWa b ~EME oM g B 5E iz
NTDHEEE, ThINT—T 2 (BFETHE) zHWZEMBEOBIRIZHED
5 WTalMiil 7z, BAMIZIZ, PK-59 fifld% 0.5%D 7 T H52I{E (BioWest £k
&) 230 RPMI1640 KHbIZ 2X105 M/ mL OMIALBE &7z 5 X 5 ITHI %R
BREFHHL, 96 NIEET L —MIZ 100l FOEEL~. KT, I7 X
IeG &HEa> ro—Ib), i h'TROP-2 £/ 7 O—FHILHiA(BKIEE 0.1, 14
g/mL)ZHML. 37C. 5% COz 1 > FaR—&—T 72 BRkEL~. Wit
10 HWE LT, KOP hTROP-2 £/ 7/ 0—F)LHifk(¥ O—> YYO01, Santa
Cruz)ZfiH L7z, MIlRICT I N T -T2 (BfLPETHE) ZHFEIML. 5% CO:
A 2FaX—F—T 1~2 KIS S B2, KIBED 96 K7L — %2, FOX
Evq a7 —bY—F—E2HOWTHEE 490nm CHREE : 6556nm) O¥
EEEELZ, B8 3L TEML,. Student’s t BF (Student’s t-test) T
15 FEEREZITN. P<0.05 ZHAMNICHEZEEHEL /=, _
INFETICTH-THERLZHhTROP-2E / 7 Oo—F)LFiED > 5, #9160 O
— 2 DWT, EREDOHIETPK-59H Il OMIIBIEIC 5 X 2R EHR/NRZE T A,
in vivoClEE R EMEEIEZR L. T6-16, T5-86, K5-70, K5-107i%. <7 %
IeG o> hrO—)L) & B L T, 20%~40% Dl fd B 5 BH 215 M A R X 41,
20 IN5HhTROP-2HikIL. & MEMIIREIZHEBT ShTROP-2%8 > /X7 BIZHE
& L. hTROP-24 > /X7 B DA% H I L. REMINL O 890 & 8T 2 151 & &
ITHIEMBESMERS (K9) .

(B 4)
25 (AU FVFTvEA]
1 hTROP-2 £/ 7 O—FIUHEDOE MEMBROBEIREEZ A VS v F 7 vt
Tilii L7z, PK-59 flilgZ 10% D7 I HRIBMiEZ S RPMI1640 Bz 3%
105 cel/mL DFiBBELZD XD ICHBBEKREZHBL, 96 ABEHET L —
W2 1000 L TOMEL/z. Mil@NI 7T MGELEZEET, Fv 7 0O%H
05
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THECRZGIK KDL CHEEEL /MO —HE2FBEL /2. H hTROP-2 £
Jra—Fditk, BXUBMEa FO—JLE LTI TR IgG ZBKEBEMN 0.1,
BEIWY 1ug/ml E722 XDTHEMITIHRML,. 24 BFEEEZTTV. FURRIOIA]
(Day 0)& 24 FrfE &% (Day 1) QOHBEL-HEBROGE LK L. MALKEAE
5 #RlEL/AE, /. FEEHEBKOMEE Scion Image V7 b7 TERILL .
BRE8 U TI)VTHEML . Student’s t-test THEEMRE EIT Y. P < 0.05 &t
MICHEZEEHIEL &,
A0 Ty FRBICREY 2 MK OEEGEIZH $ 2hTROP- 251K DR R 2 56X
To. HMREFEEY v &1 ERBRICEZIOH > /o FilkE 3 L7z, sl AiEE L
10  T. DayOFiRiRME) P X U Dayl 4RI BH) O 2 RE L. BEIEH(u
mPBIK, AT Ty FEBOMMEZBGEFENT L7z, R K1 0ITRT LI,
HHR DEBIREICH S VB WA S Nz, ARBRICHEMA L 2T6-16B L T'K5-70
Farbho—JLE L., EES5HbFEBMEHENL SN, BEHERARBRIIBN
THEDOEMNHER TE /-, KFIZT6-161C DN TIEP < 0.01 (by Student’s t-
15  test) TdH . in vivoDikEk & OHEBEAMEN R D 5Nz,

(1 5)
[~ ™ 2 TOH hTROP-2 € / 27 O— F L ik D 5h Al
prevention &)l
20 hTROP-2 % 333 % @M lask (PK-59, BxPC-3) % kU 7' ZALEE TR/
L. PBST1X108 cellssmLOMRBEKZRAKL. KELITTEHEEDOT MY IV
(BD77—32452) CiRG L. 6BBOIHDOX— R X (Balb/e, nu/nu
) DEMBDORETIZ26 GO > T EHNTI00.L (5X106 cell) JEHL /=,
BHREHELH@Oay DI, YUXEHS L., Hikoks (1, 5, £721310
25 mg/kg RE., EERNEKS) Z2R%BL 2. DBRIE. 3HICINOHEBTHEAO KRS
BT oo, PUBIEETEL. B RAREE KO EBEARBICK DML 2. BEAR
DOFHANE, LT OERXE W=,

S AR (mm?3) = J81)2 X (Ef) X 7/6
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treatment 7))L
- hTROP-2Z 5819 2 @M AR (PK-59, BxPC-3) # kU 7' AL TR
L. PBST1X108 cells/mLOFIBMEIKRZHRML ., KECTHEEROT MU FIL
5 BD77—3252) LiRALEZ. 6HEkRODOIEDX— K<™ 2 (Balb/e, nu/nu
) DEBEDOE TIZ26 GO U > UEM urCloOuL (5106 cells) {EHHL 7=,
BN S5~6HE, BEAEN50~150 mm3 (FHE TH 100 mm?3)iZ ik
EBLERTRAZEHSL., O LUZYH%Z1HE (Day 1) &L T, Fikix5 %28
WL 7z, PURE3HICIEOMBE THENE G 217>/ (10 mg/kg KE) . bil#
10 BEMIT. BEEABEFRNT 2L THMLE, AEERE L.
Student’s t-test TfT\y, P<0.05Z#EtMICABEEHIEL /=,

(SEHB] 1 6]
[b hEEFEHIIE xenograft EFILIZHB T D H hTROP-2 &£/ 7/ 0 —FILHFHED in
16 vivo [T BT 2 HiEEE N O]
hTROP-2 ZEAME L =B IEEA bk, xenograft treatment EFI)LIZHB N
T. hTROP-2 Z3H¥ T 2 WEHBEZHRANIFEE S E LN, BEOREEZHE
TLOEMRERT EVMATH 5.
AFEBIZBWTHZIER L 25t hTROP-2 £/ 7/ 00— FIVHUARGE 160 7 O
20 —)%. BRI PK-59 #AMID xenograft treatment 5 )L TEAM L 7=,
PK-59 #ifi@id. MBEEHMR~ -/ —Tdhs EpCAM ZREB L (K 11A)
(Chenwei Li, et al. Cancer Res 2007; 67: (3). 1030-1037), X IzpB84> 3
ABC M5 AR — % — T H % P-glycoprotein/MDR1 ( 11B) ,
ABCG2/CDw338 (B4 110) &Ml E I RBH L TL3% (Chen,C.J. et al. Cell 47
25 (3), 381-389 (1986), Allikmets,R., et al. Hum. Mol. Genet. 5 (10), 1649-1655
(1996). /=, KIFERMIZ O TH 2 CD24 & CD44 i ol i 58 43
(8.93%) (X 11D)z&H. BHEEOEWE MEBREMRK TH S S HE I N
%(Chenwei La, et al. Cancer Res 2007; 67: (3). 1030-1037, Jane E. Visvader
and Geoffrey J. Lindeman.Nat Rev Cancer. Vol.8(10):755-68, 2008).
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FHRICERLAELY 160 J0—>2055, REH 00— i3 PK-59 #iia
xenograft treatment €T )V TIEEE RS o0, ZOFTHHEREE
REHEEEEZRIUTOIO—, TRhbE 70— K5-70, T6-16, K5-107,
T5-86 27X K5-116-2-1 & 5 N7z,

70— K5-70 (YU X 1gG2a) # 58 T, BEREEEDHEETHITHEIZ
FHEXN., #5H5E% 21 AR@Day 2DITHBWVWT, a2 bOo—)L#E (N=14) O
FEEARREA 1200.8+377.3 mm? 2K L. 2 0—> K5-70 58 Tid 748.7+
175.0 mm3 (P < 0.01 by Student’s t-test) Td o7z (X 12A) . Btk 5544
A TOMEARE 1.0 &L 20. 21 AHDay 21151 3 MEH KR,
a2 bhO—JL#AN 125 THSHDIZH L, 70— Kb5-70 #58H TIL 7.8 TH >
= (M 124) . W LAZBEEES, 3> bO—JVEA 0.73+£0.26 g Tho 7=z
DIZL, 70— K5-70 ¥ 58 T2 0.43+0.14 g (P < 0.01 by Student’s t-
test) THD. 60%DHEZRLZ (K12B) .

Fiklc, 70— K5-107(X 7 A IgGl) #5#(N=8), 70— T6-16 (¥
Z 1gG2a) HE5BEWN=8), 7 O0— > T5-86(F¥ 7 X IgGl) KU\ 10— > K5-116-2-
1 (YU R 1gG2a) {E5BHWNN=8)Tbd, BEENKEHEENSFINICERCHESNE.
70— K5-107 #5658 (N=8) WMz 00— > T6-16 £ 58 (N=8) Tik., #
5B 17 HH®Day 17BN T, T2 RO—)LE (N=8) 0 I Bk s
1039.3 £271.6 mm3 IZx L. THNEN 698.2+175.9 mm? (P < 0.05 by
Student’s t-test) . 707.2+254.5 mm3 (P < 0.05 by Student’s t-test) TdH >
7. EIKRIC, 70— Kb5-116-2-1 58 (N=8) T, &#54%% 16 HE
(Day 16)icBWVWT, > hO—)LE (N=8) OEEAREAS 797.0+172.9 mm? iZ
x L. 508.5+225.2 mm3 (P < 0.05 by Student’s t-test) THo7z (K 13) .

=7, /D=2 T5-86 IOV, H5HAHE 156 HH®Day 15)XHBWNWT, O
> ho—)Lit (N=8) DOMEEAFES 1033.2+319.4 mm3 iz L., 7o—> Ts-
86 5.8t (N=8) TiX 744.1+289.1 mm3 TH V. HEABEOLLEB TIIFEE
o RhokdbDD, FHIIBISBEBEEEOLRETIX, a2 hao—JLEN
0.62+0.14 g THoO=DIZH L, 70— T5-86 HE#H TIL0.44+0.13 g (P <
0.05 by Student’s t-test) TH O HFEBRHEENRINZ.
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£z, FRER 21T, 70— PR EHOEREKHIZB T2 ho—)b
BHEOURTCO) 2, BEARBIVEREEROZNENIIDNWTRLE, K2
RLZBD, &7 0—-2H5iERGBICZBNT, 2 T/IC=62~T2%DH X
TR BHENMG 5 Nz,

&2
B N(fE A %) BEBRTE T/C (%) BEEE T/C (%)
*% * %k
K5-70 14 62.3 58.8
K5-107 8 67.2* 65.0"
* *
T6-16 8 68.0 64.7
T5-86 8 72.0 705"
* *
K5-116-2-1 8 63.8 60.5

* P <0.05, ** P <0.01(by Student's t-test)

¥/, yo—> K5-70, 7 O0—> T6-16. 7 O—> K5-116-2-1 IZDWT, #*
NENHIE Mk PK-59 #if > xenograft prevention EFIVTOHREEN %
BE L7z, TNEFNOIO0—-22BNWT, FERE5E®%ETOEKT (N=8) HE
REMHEZN., 70— K5-70 %58 (10 mg/kg AE) Tid, £5HKE%1
8 HHDay 18)izBWT, a2 ho—)L# (N=8) DEBEAEIEAN 880.8+206.4
mm3iZ% L. 62.44+80.4 mm3 (P < 0.01 by Student’s t-test) & 92.9% D[S
REBEEEEZRL, 70— > T6-16 £ 58 (10 mg/kg KE) Tid, %554
# 28 HH(Day 28)I2BWT., a> bo—)LEE (N=8) DOEEAFEAN 992.3+
250.8 mm3 {IZxt L. 152.14+122.3 mm3 (P < 0.01 by Student’s t-test) &
84.6% DIEE R EMHEEME. 70— K5-116-2-1 # 5% (10 mg/kg k&) T
. rno—> K5-116-2-1 # 58 (10 mgkg KE) Tid. #56A% 20 HE
Day20)i2BWNWT. 2> hOo— )L (N=8) OMEBEAEMEN 1159.4+413.3 mm3
WZxf L. 207.74319.2 mm3 (P < 0.01 by Student’s t-test) & 82.1% O &5k
EMHEFEEZRLZ (K14, £3) . £k, IXRTOERIZBWT., ABRHM %
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BUT, 3> bo—)VBEH hTROP-2 hifk & 5B OMIC. FEBEOELIZE
=V VAT
FTRE3IC. H/O—HUKEEHO, EKRBEAICBFI> hO—ILBE
DERTIC)VE, BEABBINEEERETNZTNIZDOVWTRLEZ, £3ITRL
5 72&B0. 70— HARESHIIBNT, FERBERERENR SN, BIZ
70— K5-70 3 58 Tlid. T/C=10%LA FOBEELNRIER S NI=,

&3
B N(E A% IES AT T/C (%) IEEER T/C (%)
10 * ok dede
K5-70 8 7.1 5.8
T6-16 ' 8 153" 105"
K5-116-2-1 8 232" 215

** P < 0.01(by Student’s t-test)

15 NHIOH TROP-2 Hitk AR47A6.4.2 CKEFFFE 7420041 &) 1. #ka bk
NEEAR PR Z V72 20 meg/kg DGR T, xenograft prevention E )L Tl
EBENIRERL TWSA, b bEREMRLE PL45 Mg TIX. 131X 100% D
FIZEREZHEFL TW2BHOO, KiEEMask BxPC-3 TIXHK 50%. HiSLIRE
MRk PC-3 TIIH 40%, FEEMAEHE TH D MCF-7 TIIH 60%, K N5HEHH £k

20 Colo205 TH 40%DEBERERHEENR TH > iz LT, REFRHOHI
hTROP-2 Hifkid. ¥4 05810 me/ke KE) T, & 0 3L H0E 5 K K5 2
LT,

(S 1 7)
25 [k MNEEMREsk BxPC-3 #ifd® xenograft €5 ) (prevention EFILHB LN
treatment EFIL) 12 B1F B FIIEEE M OB E) |
FEOE MEFEBEMER PK-59 M@ xenograft treatment £5 )L & U= 18
A ERERIZ, B l\ﬂﬁﬁﬁﬂﬂ@% BxPC-3 fIf2 @ xenograft prevention &5 )L &N
xenograft treatment €7 )V TOHIBBIENEZE, 70— K5-70 I DWW THREL
70
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70— K5-70 # 58BN=8)TiX. a>bo—JL# (N=8) &Ll#&lL T. EE
RENEEICHESR, 52 HH®Day 52 )lcBVT, 2> hO—JLE (N=8)
DEFATED 616.3+£266.8 mm? THH/ZDIIHL, yo—> Kbs5-70 58

5 (N=8) Tt 236.0-136.4 mm3 & 61.7%DMEFHREMFNRER L (P <
0.01 by Student’s t-test) (B 15) .

UEo#ERID., FithTROP-2FE / 7 o—FI)Lhifkid, D72 EH2DULEDE
BOBMRMEIIS LT, in ivoCOFBERBEREHEEEERT IENHS
MmEotz,

10
(EhEgl1 8]
(5T hTROP2 ¥tk (7 o— > K5-70) @, hTROP2 FEBEIEMMLL (PK-59 #i
i) xenograft prevention EFI)VIZ BT 3 H BIKGER /L HEEE M)
FihTROP-25itk Din vivols 551F 2 Wi R EMEIEE 2. X 0 BMICRHT 5
15 HHETHEBKEERBREZT o/~ HI6IRLZEBD . PRKHFEOEE DR E
IIK5- 705K D5 12X > THEBEAGEFWIZHE I N, FiikEk5#21 H HDay 21)
ZBWT, a2 bo—)LEF (N=8OEEAFEA937.84295.3 mm3TH > =DIiT
U, K5-709iF (1 mgkg KEH) 58 (N=8) %4'493.5+305.1 mm3&50%
DOREFEZRL. K5-700KF (5mg/kg KRHE) 58 (N= 8) 4#7124.7+89.0
20 mm3E90%DHEIRZRL. RNADHFITROP-2Hi{AAR47A6.4.2 CKEFFITE
7420041%) ELHBLT. 20400 1 OHE5ETIEIEFEFZEDIn vivoll BT S [EE
EHEDIRERL, 47D 1OERERBTIH. LDEWNIO%DHEEIRERT I
EMHS NI 7=,

25 (Sl 1 9)
(TE =77 vt1]
bbb /XU AF AT TROP-2 & > /)X EDIER
Eh /<" XAF AT TROP-2 #ETFIE PCR k2B WTHEK LA, & K
TROP-2 #E & FHEFIB LN A TROP-2 i85 FESI (Genbank accession No.
71
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NM 020047) #H EICLAFIZRT PCR 7914 v —% R L 7=,

E k<7 A TROP-2-C 751 <% —
Y606 (7477 — Rfll) : 5-cctgagectacgetgegacgaagtggtgeg-3® (FFIHZE 1 0)
Y607 (J)N—AM]) : 5-cgcaccacttegtegeagegtaggeteage-8 (FiFIFZHE 1 1)

t b/ <X TROP-2-A 751 —
Y612 (747 — Rfll) : 5-gactgctecacgetgacttecaagtgeetg-3° (EHIHFRS 1 2)
Y613 (UJ/)N— M) : 5-caggcacttggaagtcagegtggageagte-3° (EFIFE=F 1 3)

t k<27 A TROP-2-B 751 <—
Y614 (7 # 7 — Kfll) : 5-ctcgtggacaacgatggectctacgacceg-3° (BE¥IFE = 1 4)
Y615 (YU /)N—Zf) : 5-cgggtcgtagaggccategttgtecacgag-3° (ELFHIFE S 1 5)

<™ 2/t k TROP-2-D 75 1 < — |
Y608 (7 #7— Kfl]) : 5-ccaaagcctgegetgegatgagetggtgege-3® (ECFIFR S 1 6)
Y609 (MJ/)N—Af) : 5-gcgcaccagctcatcgecagegeaggetttgg-3© (EEHIHZ S 1 7)

YU X/ btk TROP-2-E 751 <—
Y616 (7 #7— Rfl]) : 5-agcttcctatccgeggtgeactacgageag-3° (BeHFES 1 8)
Y617 (YJ)N— M) : 5-ctgctegtagtgecaccgeggataggaaget-3° (AC%IE S 1 9)

<X/t bk TROP-2-F 514 <—
Y618 (7 47— Kf]) : 5-gacattaaaggcgagtctctattccaggge-3® (HHIHFEHF 2 0)
Y619 (U )N—Zf) : 5-gccctggaatagagactegectttaatgte-3” (BEFIHFF 2 1)

< A TROP-2 751 <—

7 #7— Rl © 5-ctactccaccccaccetggeg-3’ (BRHNE S 2 2)

Y )N— A . 5-ctcgagcaagctaggttegettete-3®  (BAFIFHF 2 3)
12



OnCusp
3632 of 14295 Ex. 1002

WO 2013/077458 PCT/JP2012/080800

<Y A TROP-2 UN—=ZT 54T —ITIEA by O RERE, XholiTk
% IR B EMACE S Z MU 2. ERLAZE R/ T ZXF AT TROP-2 # /N
7B OBAKZERK 17 1IZ/-TF .

5 hmTROP-2-A ¥ X 5% > /X7 El¥. hTROP-2 ¥ > /X7 E D N K 5 69 &
HETOHRIXRTFREITTZX TROP-2 ¥ 2 /X7ED 64 FHMS C KuET
DRYRTFRNERDFATY /)NIEATH S, hmTROP2-B F A5 4 2N
781X, hTROP-2 # > /X7ED N K s 101 HFEEHETORIYXRTFRET
DX TROP-2 # >/X7E®D 96 FEAMS C KiEFTORUXRTFRENSKDLF

10 AS5%>NIETHS, hmTROP2-C % A 54 > /52 EiE. hTROP-2 & /%%
BO N KBNS 145 BHETORY RTF KRETD X TROP-2 4 > /N7 HD
140 BEEHMS C RKWMETORURTFRENSMDF AT NIETH S,
mhTROP-2-D F A5 % > /N7&lX. ¥ A TROP-2 ¥ > /XZ7ED N Kins
139 HEHETORYXRTF RE hTROP-2 ¥ > /X7 E®D 146 HEAMNS C KX

15 TORUYRTFENERDZFATYNIETHD. mhTROP-2.E FAF5%5 >
INZEIZ, YU X TROP-2 & > /X7 ED N Kt s 187 %Qifd)ﬂf‘) RTF
K& hTROP-2 # >NV ED 194 HZHMS C KWMETORURTFRMSKRD
FATH NI ETH%. mhTROP-2-F F X 55 /N7 HiL, ¥V TROP-2
5 NI ED N KD S 227 BHETORY RTF R E hTROP-2 & > /87 B

20 ®2ABEHMNS CHRMETORIRTFREDERBFATIY ONRIEATH S,

- ERFASYINVEAZNERT DD ORENT F—, BERITIXELTOR
ETHEL., hmTROP-2-A F A J#ETEERT 229 hTROP-2 BIZF%
AL T, hTROP-2 7 U — Rl 7/ 54 v — KUkt b /<A TROP-2.-A 7
F4<—Y613 ZHIWT PCR 11> 7z, [kIT< T A TROP-2 EinTZ&#HHIT

25 LT, BEb/TTRA TROP-2-A 771 <—Y612 KXY 7 A TROP-2 U/N—X
7514 <—Z2HANWTPCR 217572, PCRICKXD#EIEL /- DNA WA IZT 27V
W7 I RTIVERWTER. BN FOMBIZEOBEINR U2, RIZHELAE 2
EDO DNA Wi ZESLTHRMEL. hTROP-2 74 U— KT S5 < — KN
<A TROP-2 UN—ZA TS5 —%FWT PCR #fT>7-. PCR EWIY
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HO—ZXTINEKKECEVDERL. BHNO DNA B2 Lz, LA
DNA Wik id pCR CB&FHE) -Blunt X~ # — (Invitrogen) 127 0—=2 7L
(pCRB-hmTROP-2-A) . BETEIZHE L. BWHRHAREY ¥ —13.
pcDNAS.1-hTROP-2-myc/His 7* 5 Eco RUXho I #{bIZ & ¥ hTROP-2 {5 T %

5 FR&E. pCRB-hmTROP-2-A " 53#H# L 72 hmTROP-2-A F X SBEETFEEE
Eco RUXho I Wijyv 2 AT 2 Z & TIER L 7z (pcDNA3.1-hmTROP-2-A-
myc/His) . Z?Dfh hmTROP-2-B (& ~ TROP-2 73U —R|l7S5S14<—, &
;<X TROP-2.B 7541 <—Y615. & /<X TROP-2-B 751 < —
Y614 KUY A TROP-2 UN—ZAMMT 51 < —%EH) . hmTROP-2-C (k&

10 . b TROP-2 7 U—RM7 54~ —, &£ /IIX TROP-2-C 751 <—Y607
kOt b /<X TROP-2-C 7541 <—Y606, ¥~ X TROP-2 U /)\— 2~

A XY —%H) . mhTROP-2-D (X VX TROP-2 74 U—REAITS1<—, <

T A/t bk TROP-2-D 751 <—Y609 XUXY TRtk TROP-2-D 751 <
—Y608. &k TROP-2 UN—ZXMT 514 < —%2(/H) . mhTROP-2-E (¥ %

156 TROP2 7x7T7—RM7S5A4<v—, ¥YUX bk TROP-2-E 7514 <—Y617 &
YRk bk TROP-2-E 75 <—Y616. &t k TROP-2 UN—ZfI 751 <
—Z#A) . mhTROP-2.F (¥ X TROP-2 74 U—RKEFS51<—, ¥ X
/b TROP-2-F 751 <—Y619 KXY Xt b TROP-2-F 751 <—
Y618, &£ b TROP-2 UN—ZATSA < —%H) ZDODWTHEKDHETE

20 ASHEMBERTEMERL. BEXRNI Y —ZHBELZ (pcDNA3.1-hmTROP-2-B-
mydHis . pcDNA3.1-hmTROP-2-C-mydHis . pcDNA3.1-mhTROP-2-D-
mydHis . pcDNAS3.1-mhTROP-2-E-myc/His . pcDNA3.1-mhTROP-2-F-

mycdHis) .

25 hTROP-2. £ b /YW ZXF X5 TROP-2-C. R ZX t hF AT TROP-2-
D & > /XY B E AR 5EBIT 5 HEK293 SR # O it 7
HEK293 #fl A #k 1T £ & & Bl X 7/ ¥ — pcDNA3.1-hTROP-2-mydHis .
pcDNA3.1-hmTROP-2-C-mydHis &TX pcDNA3.1-mhTROP-2-D-myc/His % %
NENBLETFHEALZ, PiEYHE G418 (Calbiochem) 12k %N 571,
74
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hTROP-2 # > /N2 &. hmTROP-2-C ¥ A 5% > /X7 B H XL mhTROP-2-D F
XS5 NI EEEENIZHEET 2 HEK293 filakk 281 U7,

PERSE Mtk PK-59 & AlV2 7= xenograft treatment EFI)LICHBWNWT, Exhz
R~ U7z51 hTROP-2 £/ 7 —F)Lifk K5-70. T5-86. K5-107, T6-4, T6-16
BRI K5-116-2-1 IZDONWTHEBEBOREEITo7. £ hmTROP-2-C,
mhTROP-2-D. ZNZNDF AS5H > /Xy B EEHNICHEE TS5 HEK293 MK
ERWT., #E$hERLZH hTROP-2 £/ 7 0—F )L FikD Rt %2 FACS &
FiZXOBRE L (K 18) . ZDO#R, K5-70. K5-107. T5-86 BX N K5-
116-2-1 HifKiZd hmTROP-2-C & iz L7274 mhTROP-2-D Eid K Lo 7=,
—#. T6-4 BXU T6-16 yifkid mhTROP-2-D & &JixL 727 hmTROP-2-C &
BRGNS, TNEDCEMS K5-70, K5-107. T5-84 BL % K5-116-

- 2-1 AR OFE S HEEITX hTROP-2 ® N Kim/n s 145 HFEH DO Y 2 /B X TOMHEBE,

T6-4 LN T6-16 Fifk DA I hTROP-2 @ 146 BHDO 7 I J B/ S C K
Yit £ COEBICRE SN2 (K18) . '

IS ICHMICREGHEBOMBNE1T 5729, hmTROP-2-A, hmTROP-2-B.
# 2R3 PIhTROP-2 & / /7 00— FIVFIR E D RIS EZREF L2 (K19) . #Hz
ITHERLL 2% R 54 2N RBIF R 2 & — 2#HEK293MIl I8 ET8A L., i@
TEICHRB = 8-/l Z AW TFACSHT 217 > 72, K5-70. K5-107. T5-86B K&
U'K5-116-2-1 5K XhmTROP-2-A & 13K Jis LU 72 mhTROP-2-B & (3 K i U 72 7n
o7z, HANJz6EOE /U O—FILHiKIEI TR ThTROP-2E IR IEE R L 7=,
DI EMBKST0, K5-107, T5-863 & T K5-116-2-1 i 4K D #5 & 8 18] 13
hTROP-2ONA A 569HH DT I /B £ TORBRICAET 5 2 &AW 5 &
molr. £72T6-45 X UNT6-16H1#A1XImhTROP-2-E, mhTROP-2-F: {2 K Jix L
Bn-o72Z &S, hTROP-2D146FHMN S5193%FH DY X VB FE TOMEE %R
T DT ENIREBEI N,

(EhEsl 2 0)
[ AL ARAL 7]
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<K HiE>
FEHMPAITER L ZEEBIEEAR Y LM ZUTOED TH %,

t hEEMHEY L1

Human, Normal organs in duplicates (Catalog No.: AB1, Super Bio Chii)s)

Normal tissues more than single spots (Catalog No.: A103(VI), ISU ABXIS)
FtERLA T L1

Human Lung cancer-metastasis-normal (Catalog No.: CCA3, Super Bio
Chips)

Human lung carcinoma tissue with margin tissue, 2 location cores (Catalog
No.: OD-CT-RsLug03-002, Shanghai Outdo Biotech)

PENFE LA T L1 -

Human Pancreas carcinoma tissue with mono-pathological type from 60
cases, 2 location cores (Catalog No.: OD-CT-DgPan03-001, Shanghai Outdo
Biotech)

AR C R g P B

Hepatocellular carcinoina, grade I~1Il with normal tissue controls, 63
cases tissue arrays (Catalog No.: CS03-01-002U, Cybrdi)

Human liver carcinoma tissuie with mono-pathoiogical type from 30 cases, 2
location cores (Catalog No.: OD-CT-DgLiv02-002, Shanghai Outdo Biotech)
KIGEMABT V1 .

Human, Colorectal cancer (Catalog No.: CD3, Super Bio Chips)

Human colon carcinoma with margin tissue, 2 location cores (Catalog No.:
OD-CT-DgCol03-002, Shanghai Outdo Biotech)

KEHED 2N, B Esy L1 .

Colorectal (colon and rectum) cancer with matched lymph node metastasis
tissue array, 44 cases/99 cores, trial slide (Catalog No.: CO991t, Biomax us)

Colorectal (colon énd rectum) cancer with matched lymph node metastasis
and normal adjacent tissue array, 43 cases/99 cores (Catalog No.: C0O992,
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Biomax us)

Colon cancer tissues_liver metastasis (Catalog No.: A203(IV), ISU ABXIS)
AT L1

Human, Breast cancer-metastasis-normal (Catalog No.: CBA3, Super Bio
Chips)

Human breast carcindma with margin tissue, 2 location cores (Catalog No.:
OD-CT-RpBre03-002, Shanghai Outdo Biotech)
CREAGER g v

Human, Stomach cancer (Catalog No.: CQ1, Super Bio Chips)

Human gastric carcinoma with margin tissue; 2 location cores (Catalog No.:
OD-CT-DgStm03-002, Shanghai Outdo Biotech)
BEEHEAEY L1 .

Human, Esophagus cancer (Catalog No.: CR1, Super Bio Chips)

Human esophagus carcinoma with mérgin tissue, 2 location cores (Catalog
No.: OD-CT-DgEs003-002, Shanghai Outdo Biotech)
PNEERAR T L1 -
' Human, Ovary cancer (Catalog No.: CJ1, Super Bio Chips
ATV AL T L1

Human, Prostate cancer-normal (Catalog No.: CA3, Super Bio Chips)
BB AL LT

Bladder carcinoma / transitional cell carcinoma, grade I~III with normal

tissue arrays (Catalog No.: CC12-01-001U, Cybrdi)

ERHEET L1 OBFEERBIOBKERIIBMAOT -4 > — b BRUELHD
R—=LRX—=TMB5AF L7,

AR
b FEFEMABBLINERBOBBE T L1/N5 740 28R, B/NS 7 ¢ 2L
#%., 3TCTHpIRT icka 7y asr7 - Z{TVv, HL hTROP-2 &/ 7
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O—FhHREANZRERAICHEMA LA, DABB,3-P7 I /R FI)EHR
BETRARKBET 2%, MIEREELTAT IFI U S ITX5BREETo
7z
NS DEMEITE D BAEMITIZRDO IS T L TR o7z, NNTT7 4 aain
5 YR EB/ASS T 4 B UKEE, 37CT 5 XTI > (DAKO) 1tk5 7
077 —EREZIT o/, FURREMLE. A5/ —IVITKEBE 03%&725E8
BB LK FEK A 7ZERIZE D . BIRT 20 HRLE L AREDO IV AF
Y —EiEEZRWE. PBS TEIR 5 /MOKEE 2 BT >72#%. 1.5%DIE#H™Y
<% (DAKO) #&¢r PBS W% AW TER 30 A0 70w F 72470,
10 AP OIFRFRAGHE HERALZ S S THIEZTT o7z RIT 1.5%DIEHR U < ik &
&8 PBS iRIZX ORI L 7251 hTROP-2 £/ 7 0 —F )L ik clone K5-63-17
GRIREE 101 g/ml) Z=Eil T 1 RS B2, PBS T=ER 5 ROk %
3EIFTVY, #EWT 1.6%DIEH U < MiE Z &L PBSIEHKIZ L D 200 FIZAmRL 7=
EXF AL U R 1gG ik (Vector) =R T 30 ARG SHE/~., PBS 1T
15 £ 2%l 5 HMOWHE 3 [E{T 57 %. Vectastain ABC Fv k (Vector) D&
RZHHATHERDITRERAGL ABC 2> 7Ly 7 AZ2ED, ZNZEZEERT 30 HRIK
S B7z. PBS T=iR 5 MOz 3 Mir>o/~x#%. EA 77y A A F
S —VHEL O TINATFA > DAB W (ZFLANAFHATIR) ITko
TREZTok. RBEMALLE, B3 KT 5 28EEL. 1 v—A
20 T hFIUBER FEME) ICXoTEERAL., T0®%TILI—ILTHK,
FILOTBRMLTILTI>Za— (AT - Py NN EHE) THALL,

<KEH>
t MIEE#HEICB TS hTROP-2 DIEH
25 b MEWMSIZHB TS hTROP-2 OFEB/XY — 2 ITDWT, Hi hTROP-2 &/
so—FI)Lhitk 70— K5-63-17 ZHWTHT L7z, & NIERHEAAMEE T L
- (Catalog No.: AB1, Super Bio Chips) ZW/XT 7 1 >, B/KILNE 217 -
. ¥ N BSRBERNRT T L BHEOBIELEST VY, Bl hTROP-2 £
J o=k 70— Kb5-63-17 TRERGEIT > (K 20) . ZFOHE,
78
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B, s, BhE (BREROBEHE) . B, iR, Bk, R TREN RS
Nz, BEAEDORGHRITHBEAND/BIEEZRL TR (H20A, B, C, D, F,
G. H) . —HfilmgiceEBEN RN (K 20. E, H) . —K4. O HE.
B AN KB e, i k. RiRa ETidResNano (K 20. 1,
) .

L hEHARIZH TS hTROP-2 D FE

bt MEMARICHB TS hTROP-2 OFEE (WTROP-2 OGEZER) ZHRD7ZD.
i h'TROP-2 &/ 70— )LHifk yo—> K5-63-17 2 WNT. & hOXIERE
DREERLRRT LA DHIERAaE T o 7o, A D 10%LL EASH 2 N 2 HLAL ) 1
Z hTROP-2 BBt E L7, ZORMBEERERAITRL =,

&4
A TROP2EB{4% | TROP2IB{HE |
/ FERIE (%)
EIR 32/80 40
ftifE 53/81 65.4
BiEE i 69/90 76.7
BE 25/90 27.8
PN 29/178 16.3
PER = 26/62 41.9
= 7/92 | 7.61
Bt 42/59 71.2
I AREE v 35/38 92.1
BB 14/58 24.1

Fr, REORRAGKER 21 T/RLUZ. hTROP-2 OFEBEMRIT L /2B T
W, MNBRECROEEERNE (92.1%) . ¥ (65.4%) . REIE
(76.7%) . BEMEIE (71.2%) BRETEWVWBHERTH oz, BROBEROEKN -
7= DIRFFIRIET 7.61% Td o 7=, RN T HIEHME & MALIZ. hTROP-2 X4l
fapicm < REL TWhWaRBEHMNR SN/ (B21. A~F, H, ) . £7&—5BI3H
JAEICTHHEBEL TWeE (K21.A,B, E, G .

JERSIE T D hTROP-2 OBMRIT 41.9% TH 7=, T D& &0 hTROP-2 Bk
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REPWEDO T L —F (OHMLE) LEOBRICDODVWTRIELAE. TOMR., JL—
RavEn, bbb EoEEER TEBEEICRBEL Tz (R5) .

#£5
5 BE#EE hTROP2BHERARVE 26/62 (41.94%)
Grade - + B
I 8 0 0%
I-I 5 0 0%
I 19 21 52.5%
I-m 4 5 55.6% p<0.01
total 36 26
10
(ZEHEp 2 1)
[K5-70 BifADHE[EFR 512X 5. b NFEEMIEk PK-59 xenograft prevention &
FIVTOhiEEZ)R]

70— K5-710 (TR IgG2a) D in vivo IZBTHHWHIEEEMEIX. & b
15 BRIk PK-59 % Al V)7~ xenograft prevention EFILIZHBWT, 10 mgkg
FREOEEGET 1 BIREGLEESIIBWVWTHRINZ, T hO—JVEE (D
A IgG 10mg/kg A, N=3) Tid. £ TOEKIZBWTHEBERVPBERIN.
Motz 28 HEH (Day 28) BT 2MEAHMEIX 781.7£74.5 mm3 TH o7z
DT LT, B E Day DI 1 [ K5-70 Hitk&2 &5 L =8 TlX (10
20 mg/kg KE, N=3) . Day 28 IZB\T 5 EEMATHIT 144.4£176.9 mm3 (P < 0.05
by Student’s t-test) & 81.5%DEE R EMEEHEZRLAE (K22A) . BEES
IZBNTIE, Day 28 1I2BWVWTI > hO—JLEEAS 0.59+0.06 g TH o =Dizxt L.,
70— K5-70 Hifk#% 58 Tid 0.07+0.10 g (P < 0.01 By by Student’s t-test))
& 88%NDMHEEEEZRLZ (K 22B) . BEAE, BEEEONTIUIHBNT
25 H. K5-70 ik 58 TiX 3 @k 2 AR TIE, 1180 10 mgkg RkED G T,
SERICHEBERRAHES N (K 22C) .

(EHH 2 2)
(b R KBEEMARR SW480 #ild xenograft treatment TFI)LIZHBIT B H b
80
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hTROP-2 & / 7 &1 —F )V Hilk O FliE 5 & Tk
1 hTROP-2 £/ 7 O0—F)LHilk (F/ o—> K5-70, K5-116-2-1 LN Té-
16) ObiEEEEZ. b M RBEMEEE SW480 % IV 7= xenograft treatment
EFN TR L7z, 5x106 cells ® SW480 Ml Z 6 EEBHED NOD-scid <™ %
5 OEMER TIZBME (Day 1) L. FHOEBEAETEN 100 mm3 [TEL ZEET
ﬁ-ﬁj\ﬁ'%ﬁbl (Day 7 X3 Day‘10) ,Day 7 Xid Day 10 "5 3 HiZ 1 @O L
MR T, PUkOREIENEG BB L7z, 70— K5-70 Fiik O i 3R
&, 70— Kb-116-2-1 Fifk B XL NY 00— > T6-16 Hifk D HiiEEiE M aE 3.
ENZTNMI LB THM L 2. K5-70 PR OHBEEEEERRICBWT
10 i, BB ENS 44 HE (Day 44) 285> ho—L# (X7 X IgG
(10 mg/kg tKHE) , N=8) DJEEHFEA 365.4+214.6 mm3 TH>7/=DITxtL T,
K5-70 HifK(10 mgkg HRE)E S H TIL. 2741294 mm3 (P < 0.01 by
Student’s t-test) EF LU < BERERAHEIN/Z (BEF 925 %) (K 23A) .
BEEEICHENWTIE, 2> hO—J)LEEN 0.11+£007 g THo=DIZL T,
15 K5-70 Hifk# 5.8 T3 0.005+0.007 (g) (P < 0.01 by Student’s t-test) & 95.5 %
DHEERTH -7 (K 23B) . KiZ. K5-70 FifkiR 58 T3 8 Elkd 2 ik T
. SERICHEE TR E S NS ORIk o 72,
BT o 72 K5-116-2-1 Hitk B LN T6-16 Filk D PR E EHMBRBRICB N T
3. Day 42 T8 2 3> bO—)L#OEBEAEN 713.8£354.5 mm3 (N=8) T
20 HoDITHUT, Kb5-116-2-1 Hifk =58 (10 mg/kg KE) T, 188.9+97.4
mm3 (N=8, P < 0.01 by Student’s t-test) (X 24A), T6-16 Hifk# 5-#(10 mg/kg
RE)TIX, 292.8+£199.7 mm3 (N=8, P < 0.05 by Student’s t-test) (X 25A) & .
FNENT3.56 %, 59.0%DHELRTH -7, BEFEEIIOVWTHEKIZ, T2
O—)LETIX 0.89+0.19 g THoDIZR LT, Kb5-116-2-1 Hilk# 58, T6-
25 16 Pk G# Tld. 0.10+£0.07 g (P < 0.01 by Student’s t-test), 0.17+0.14 g
(P < 0.05 by Student’s t-test)&. T3INZTI 72.2 %, 56.4 %OHERZEZRL /-
(K 24B, X 25B) .

(EfEsl2 3]
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(& P KIGEMAREE SW480 #ifld xenograft treatment EFI)NIZHITB 00—
K5-70 @ R 84K A7 1) 73 U B % TE]

KIZ. Kb5-70 HifkD A B2 PUBEBIEE 2. b N XIS gtk SW480 %
WA 7= xenograft treatment EFILIZBVTHRES L7, 5x106 cells © SW480 #
5 % 6 AMHE® NOD-scid ¥ ADAEMIE FICBML. BMAS 10 A
| (Day 10) IZFHDEBAEIESD 100 mm3 [ZELUABETCa bo—)LEE (%
T X 1gG 10 mg/kg RER G 8. N=8, 104.4+17.6 mm3) , 1 mg/kg ﬁ:ioj K5-
70 Pk 58 (N=8, 104.3+16.1 mm?), 5mg/kg (KEHD K5-70 Hiik#% 58
(N=8, 104.6£15.9 mm?3) , 10 mg/kg KED K5-70 Pk 58 (N=8, 104.8+
10 149 mm3) IS ZETW. 3 HIZ 1 ROEBENES 217572, Day 42 I2H1F 5
a2 hO—)LEDOEBRREADY 713.8 £ 354.5 mm3 THHo7=DIZx L T. K5-70
PR G B T3 BRI R EEENBRR I 1. 1 mgke KER G
Tld. 485.0+207.3 mm3 (FHEHE 32.1%), 5 mgkg {ii#&"%ﬂi“@ci“ 339.5 +
253.2 mm3 (BHEZH 52.4%), 10 mg/kg (KB G # Tld. 355.4+202.8 mm3 (A
15  #H 50.2 %, P < 0.05 by Student’s t-test) TdH o7~ (K 26A) . [EFEIZ. Day 42
CHTIMBERIZIDNTIX, I hOo—JLVEEMN 0.3910.19 g THo=DITH
LT, K5-70 JifAD 1 mg/kg K& 58 T, 0.24+0.11 g (HEX 37.8%), 5
mg/kg AREHK G TIX. 0.17+0.14 g (BHFEHR 55.8%, P < 0.05 by Student’s t-
test), 10 mg/kg AAEHEBEGH TIL, 0.20+0.13 g PHEER 47.1 %) &R0, FARK

20 FHFHRVIEBEENHEZREINZ (K26B) .

(EHiF] 2 4]
(b N KM SW480 il xenograft treatment EFILIZBIT S K5-70 H
oG EROMRE]

25 T 5T, K5-70 FUAOEER GERERS T 572012, @2 1 | (7 HiZ 1
EH) #GZ2T7o7BORBEREENEZ. & M XBEMEK SW480 Z A W/
xenograft treatment EFIVIZBWTIRET L7z, 5x106 cells ® SW480 #iifll % 6
i D NOD-scid < ™7 2 DA B FIoBM L. BN 5 10 B#% (Day 10)
W EHOBEBEAREAY 100 mm3 [ELZEETI bO—ILEE (7 X IgG, 10
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mg/kg B, N=8, 104.42+15.1 mm3) , K5-70 ik 5# (10 mg/kg K.
N=8, 104.3£16.1 mm3)IZBSZfT\, 7 HiZ 1 BIOEENEE %217 57-. Day
42 128 B a2 hO— )L BOEBAETEN 713.8+354.5 mm3 THoZDIZH L
T. K5-70 Hifk iR G HEGH 1 B$%5)TiE, 332.3+£239.9 mm3 PLER 55%, P <

5 0.05 by Student’s t-test) &E7x->7z (B 27A) . Bz, BE5HEEEZZET 10 HIZ
1 EBEIN 2B 1 EREGLAESE, Day 39 128532 ho— L BEOEE
RFEAY 956.9+367.8 mm3 THH7/ZDIZH LT, 10 HIZ 1 FED K5-70 Hitkik 5
B TIE. 525.4+180.6 mm3 (FHEH 45.1%, P < 0.01 by Student’s t-test)2 &R
121 [ED K5-70 Hitki% 58 TiX 459.4+217.6 mm3 (FLEZX 52.0%, P < 0.01 by

10 Student’s t-test)&7xo 7z (K 27B) . Jefrfkil (US 7420040, US 7420041)
TiE. KMk (BxPC-3) %MV /= xenograft treatment EFILITHBWNT,
20 mg/kg RE, EIZ 3 MOFikRG X5HE 2 BHED T, HEFR 50-60%D
PiEBEEEEZRLTVWDOIZN L. K5-70 fikid 1 @MoERSENES (10
mg/kg ) . 2D 28MIC 1 BOKRES (KSR 13 BE) T, STz

15 BT BPUEBIEEE R L. foT K50-70 Fiikid b7z < &b FHmD 12 4
D1 OMFEGR CHEBLRNBEEEZRTIENASH ER S,

(EHupil 2 5]
(b b RIGEHIERE SW480 #lfil xenograft treatment ETFILIZBIT S T6-16 Hi
20 RO A EKRE 7R TUEBIE 1]
Kiz, T6-16 Hik DA BKFHNZPUEBEEZ. © M RKBEMAkk SW480 %
Fi U2 /= xenograft treatment ETIVIZB N THRIF L7z, 5x108 cells D SW480 #
iz 6 B D NOD-scid XU ADEMME TIZBMEL . BHErS 10 HER
(Day 10) ICFE¥OEEAEAS 100 mm3 IZELABEBETIY Fo—ILEE (<
25 DA IgG 10 mg/kg fRAE, N=8, 105.8+9.9mm3) , 1 mg/kg AED T6-16 Hilk
¥BHE# (N=8, 104.4%+13.3 mm3), 5mg/kg KED T6-16 A& 58 (N=8,
104.7+£13.0 mm3) , 10 mg/kg AED T6-16 Yk 58 (N=8, 104.8+12.4
mm3) [ZHSEfTW. 3 BiZ 1 MOBEENRSG %217 572, Day 43 IZ8BF5a>
FO— VB OEBEARRED 473.5+2137.0 mm3 THoZDIZH LT, T6-16 Hilk
83
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BEBHTIIARKENREEERESEENERIN. 1 mg/kg REEGH T,
397.9+£97.5 mm3 (FHEX 16.0 %), 5 mgkg AER S TIX. 195.9-89.7 mm3
(FHZEZ 58.7 %, P < 0.01 by Student’s t-test), 10 mg/kg AE# 58 TId. 190.2
+56.5 mm? (&% 59.8 %, P < 0.01 by Student’s t-test) TH > 7= (K 28A) ,
5 [AfKIZ. Day 43 IZBUISEEERIL. 3> O —)L#H0.19£0.07g TH o /=
DML T, 1 mgkg KED T6-16 Fiik#HE 5 TIX, 0.20+0.08 g, 5 mg/kg 1k
HOHKGH TIE, 0.08+£0.04 g (BHEZE 57.9 %, P < 0.01 by Student’s t-test),
10 mg/kg KEDOHE G # T, 0.09+0.04 g (FHEX 526 %, P < 0.01 by
Student’s t-test) &£720. AEKGENRPIEEGEE R N/ (K 28B) .
10 ,
(CEHif] 2 6)
(b hXKB@MAatk SW480 #ifid xenograft treatment £ 5 )L IZBIT S T6-16 Hi
PR D1 5.F8 b DO 1% &)
E 512, T6-16 HithkOEMBEMBERNT 27012, Bic 1 @ (7 BiZ 1
15 [E) LW 10 HIZ 1 BOREGHBRTOHEBEE:Z. & b XMLk
SW480 & Hl\ /= xehograft treatment EF I IZENWTHEFTL 72, 5x106 cells O
SW480 #ilfid Z 6 Al D NOD-scid ¥ 7 X D LM R FTICBHEL. BN S 10
H# (Day 10) IZEHOEEAMEDY 100 mmd IEL BT bo—) )L #
(%7 X IgG, 10 mg/kg {K%. N=8, 105.8+9.9mm3) , & 1 [ T6-16 ik
20 510 mg/kg AE. N=8, 105.0+11.6 mm3), 10 HiZ 1 B[] T6-16 Hifk#t 5 8
(10 mg/kg AE, N=5, 130.8+2.4 mm3)IZHED T 2TV, FRE5EBHBL -,
Day 43 {28723 2 bO— )L B OEZATED 473.5+137.0 mm?3 TH > ZDIT
LT, 1 [ED T6-16 Pk 58 TlX. 243.7+65.3 mm3 (BHEZ 485 %, P
< 0.01 by Student’s t-test), 10 HIZ 1 [B]D T6-16 Hilk#e 58 Tlid. 297.8+54.4
25 mm?3 (HEX 37.1%, P < 0.05 by Student’s t-test) 72> 7= (K 29) . FfTHiN
(US 7420040, US 7420041) »EREMELL (BxPC-3) & M\ /= xenograft
treatment EFI)LICBWNT, 20 mgkg FEDOFGET, B 3 EKRES (5
Fi 2 HE) T, FHERE 50-60%DHEBEEZRL TS DIZH L. T6-16 ik
. 1 EoRGEN, BITHNOESOARN D, 10 I 1 HOHRS (B5R
84
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o HRE) T. BEFLVESEMNEZRLZL. 85T, T6-16 Hifkizda< &bk
fTithD 8 5D 1 ORBEGRBRTHEBLIBEEEEZRT ZEMNHENER o2,

(EHs 2 7]
5 [t hEi IS AdkE DU-145 xenograft prevention €FI)LICHIT 5 HilEEE %
DR EL]
ra—>2 K570 Ot MRIIREBICH T 2 HiEEEME 2. DU-145 #M
(RIKEN Cell Bank, RCB2143) % Al V)7= xenograft prevention 5 )l T2
L7z, 5x106 #ifid ® DU-145 H#ila % 6 B OME D X — K< 7 X (Balble,
10 numu) OFRTIZEBEL., BHHH%Z Day 1 &L, > bhO—)L# (TR
IgG) (N=8) & K5-70 btk 58 (N=8) IZEEMT 21TV, Day 1,05 3 HIZ
1 EOMEET 10 mg/kg KBRS B THRIFAR S L7, Day 40 IcBWT, 2
> b O—)VBEIC BT B B ARAS 368.2+307.8 mm3 THo7/~DI% L. K5-70
PR 58Tl 30.6+:29.6 mm3 (P < 0.05 by Student’s t-test) &% 90% D [
15 JBREFEEZRLZ (K 30A) . BEEZICBWTIX, BICHEEFLUBEE
HNRD S/, Day 4012BI 20> bO— ) BOBEEEN 0.184+0.18 g TH
S/ZDITH LT, Kb5-70 PR GH TIX 8 HAOETITBWTIEENHIL T
BO, TRICEBEERSBEEZESINAZ (K 30B) . LEOERNS., HlE b
TROP-2 £/ 7 O—F)bHifkr 00— > K5-70 1%, b MRVZREBMRICHL TS
20 BWHRBBERZRT I ENHLNER o7,

(EHif] 2 8 )
(b MRk PK-59 #illl OB ETILZE H /= K5-70 Fifk D M EiE
]

25 HILABOBIIZBNT, BOEBIIER LOTFHELALETIEELRRTTH
D, BEBZIFO0-I) 52 LGB BEIEERZRERFAT S, TROP-2 i
B & U EE A PURR G ICR D, BERROMEIOH 72 ST, FEAING D s
NOEBEWHT 5 Z ENTEETHIUL, BWNEK EOFRAERHZEI NS 2D,
BIBEVIAE LTEE L WEIETH 5.
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TROP-2 3£ < OBIBEICB T LRBEVHERINTNDA, RICEBRIZBWNT
EBRELTWAS I ENRINTWS (Br. J. Cancer (2008); 99: 1290-1295, Clin.
Cancer Res. (2006); 12: 3057-3063, Mod. Pathol. (2008); 21: 186-191) L =5
2. Trop-2 Bz FZEALEMEZEME DS NITERERIZX — R D 212

5 BHELALAIC. HEBORERERNEMT 2 Z & (WO 2010/089782,
Molecular Cancer (2010); 9: 253) 7%$## & 41, TROP-2 DEEBIBRICH T 5
EEUARBENTNDS., LALAMNS, TROP-2 £ & Uik & B\ Tin
vivo CEsRB IHIER 2 BARBNIZR U MG X I N X TIZA D S5 1N73 0,

AFERIZELD BB E3/=HhTROP-2 ¥ A€/ 7 O—FILHifAK5-70 . E

10 FEESMREEE FICBELAZY 757 P EFLMCBNTEDBRY RIS
NTWDA, B ORIEIMRZRIZTMA, & MEEMKPK-59 DOl ERE %
M2 ED. In vitrtoD AT Ty FT7 oA TRINTBD, BOEBE % in
vivolZ BN THMH TSN EZ SN, £I T, PK-59 fifaz X—R<
T ADEMNSIFEAL. FEBEFRESIEDETIVEHWTHATROP-2 ¥ 77 X
15 &/ 70—-FIILHiEOEBNHIZIRZRIAEL /2, .

BB OMBIC, YU XE2#H5S L. FIhTROP-2 £/ 70— F )L HiKRKS-
70 HDHWIEIRBHIAR B~ D 21gG) % 10 mgkg AREIZCTHEENERS Lz,
ZH. hTROP-2 ZWNIEMIZHEIT 5t MEMIREE (PK-59) 2Kk 7 240
BTHANAL., PBST 2x107 cells/mLOM &K 238 U /=, MRBE®RII®E

20 MWERFETAKLEICRELREZ. 6 ~7THBOMD X — K< X (Balb/c, nu/nu) %
NRUOMNIVEY = IVOEBERNFRSICEZOMEL. KEET TEMEBIE %2 10~
15mmUIBA L. MiEZBEREMACSIEHU, 27 GO U P EZHAWNT 50 t LOM
fadkE i (1 x 106 cell) ZMARAICIEALZ., MEA 4 SBIZHMERZE 5-
OsilkiTTHEZ L., MEZMHE L7z, YIBAL 2K %Z 4-0silk TEARIL . Wound

25  Clips (AUTOCLIP 9mm, Becton Dickinson)% W T L. S 7
Hi#IZ, X 5ICK5-70 HikB KUk Z 10mg/kg RETERS L. Bk
BENS 4~6 BERBZBICEHEREAICX DI A ZLEESE, FREHHEL. i
BROFGHEZMHEIRL.

a2 rO—JVELTHWESY D AIgGa &G LB IZB N T, PK-59 g%
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BRLZE 6 KoY AM, 4 EICBNT. B0 5 6 ERZICHEDREA
DU LM BEBR (2~T H) 2RD 5Nk (1 31A, EBFHAER 67%, & 6) .
ZHIZH L. K5-70 Hitk 58 TiE. PK-59 MBI LA AD< ™ 2125
NT, WENOEKRTSE 5 7= < TN OB B 5NT, BRI
0% ThH-o7 (K 31B, £6) .

x6
PK-59 I E X — K2 ™ R ICKEIENICBAE L - FFEBESILICSIT 5
£ 0 — VK5-70 DI MEIHE

BER BiERE ERES BRI EBIE
ControlB%¥ 4w c-1 0 -
4w c-2 5 ++
6W c-3 7 ++
6w C-4 7 ++
6W c-5 2 +
- BW (o) 0 -
EER R 3.5 R RAER 67%
KS5-701% 58 4W K-1 0 - '
6W K-2 0 ~
6W K-3 i -
6w K-4 0 -
FEHERIL R 0 ERRESE 0%

TS DFEEMN S, HThTROP-2 FifkK5-70 1. b MFEEAEAPK-59 O AT in
BIZH L Tl THRWIIGEER 2635 Z&ENHLNME RS2,

(LM 2 9)

(b N KISFEH LR SW480 xenograft EFIVICH T DM U ) TH B E5#D
BEEETIVIZEBIT D K5-70 PiA D bLiEE IS 1]

TR & U IR, WMo M2 Ml o bpsiEsn s <mEgashn. —
EDOWRBRAEE BT TWDA, EHIRRLAS O IF ¥ M I R 3 2 858 30 4 7 1T bk
SEMERE., BBEHILBOBOBRENKERMEE R>TWS, LEMNST,
TROP-2 ZfEM & LB B A PRI G IC X 0, (L3@iERIc L 2 8RB0 EE
P AT B C S TTRETH UL, B WK EOFAEAEES N 570, &
BEAARE L TEELWRETH D,
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KIGEDHERA E LTI, 5-FU, A&BANTIMZ. FRA VAT —VHEDR
ERHTDHEEAY /) THhY (MRFI 2. BE-ZHRAEtt) A0 R E G
N, BMETINICBNTD, KIBBEIICOELAMLOE NEEMHRZBHEL
TERUZAETINICBITDPBEDRNBE SN TS (Cancer Chemother
5 Pharmacol. (1991); 28(3):192-8) . £ Z T, HEE1 Y /T H o H 5B OIEER
FIZAT D51 hTROP-2 ik 7 0— > K5-70 (7 R 1gG2a) DEREFRHENEIC
DT, b M KEEMAEk SW480 % bl»f: xenograft T ILICBWTKREHL 7=,
5x106 cells @ SW480 #fifid % 8 FEMHMHE D NOD-scid ¥ 7 XA DA M K T2
L. B0 S 11 H#E (Day 11) IZFEHOMEEAFEDY 100 mm3 LA EIZEL - B
10 FECTHEUEH (EHEHE/KESE. N=8, 130.7+16.2 mm3) , HEE1 YU /5 5H
> (CPT-11, FARFT > >, BE—=HbAa4k) #E5B (N=16, 123.0+21.4
mm?) (T ETN, HEBAY /5% 410mgkg AAET 3 HIZ 1 |, &5t
3[El (Day 11, 14, 17) BERENEG Lz, HEBT U ) Fh > OBKESMNS 3 H
H@Day 20)i2. EUEHOESBAREIT 232.1£21.1 mm3 IGELAZDIZH L, #H
15 B U T H EGHIT 126.6.£26.6mm3 (P < 0.01 by Student’s t-test) T&H 1,
B S s B IS RAGRD Sz, TOBRMBTEEY f XIS EHEE1 Y
THEGME 2 BIZHT. —HIXK5-70 Uik S5# (10 mg/kg AT, N=§,
Day 20 OMEEATE 126.0£28.0 mmd)&E L. HI—HiET T X IgG 58
(10mg/kg fK¥E. N=8, Day 20 OJEEATE 127.2+27.0 mm3) & L7/, ZHEh
20 3 HIZ 1 MOFkDOERENES & EBEEBOBE 2T WEEOBRREZEML =
(K 32) . YUX IgG #EHTIX, HEETY /) FhHOORKESMS 18 HAE
(Day 35)& D EEAFEA 300 mm3 &8 X 5 5 D/ EHREE 248 3 5[k HE
VRO 5. BB /) TH 2 OEKEESMNS 30 HHDay 42BN TIL. 8
Bl 5 FITT 300 mm3 ZEZ DMEEHNRD SNz (BE FEERE 401.7+2172.7
25 mm?) . ZHITHL., K5-70 Fik 58 CIIEZFCHEERENANH SN, BE
EHRFEIL. 180.5+142.1 mm3, (P < 0.05 by Student’s t-test) Td > 7= (X
32) . KT, Kb5-70 Jitk 58 TiX. Day 47 2B 2 BB AKE DB 1T
(126.0+£28.0 mm3) KU HIBHE L. 100 mms K & 72 > 72K 8 #il4 4 4
wOoNlz, INSORMS, H1T hTROP-2 Hifk K5-70 1%, HEE1 U /T H
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CEEGHOBEEBRIIH L THMD THRWINGEERZ2EIT 52 E0HLMNERS
7z '

(gt 3 0
5 [CLIPS #ifiz AWz h—T v v T]
<HMBEAES
RTF EER
AEEETHEA L /ZE#HA 15-mer & 30-mer ® TROP-2 #HfE A BRI B3k T
BXTF RiZ. Fmoc (9-Fluorenylmethoxycarbonyl)i%iZ &k 5 EIHE S RIZ L D He
10 HLl7Z. FAREREIE N —THITOLYD., Wiz A1 o %EE AL 7=
TROP-2 LA EIRICHRKT S 17-mer OXRTF RZHK L. CLIPS il
(Chemically Linked Peptides on Scaffolds technology) 12k ¥ )L — FHEiE %
COFRE T OET B E R L . ML S AT DRI BB
DIATA VEREPGEETDHE. 7 I VICERL .
15 ITER—=—TZAUY—=>7 ELISA .

5034 MDA L= RTF K% PEPSCAN 51— K (455 RTF R/iH— K)
~NIEHREEESE, ELISA IRICXDARARTF REPIAROKEERIEL /.
PEPSCAN H— Rig7 0y F > 7Ny 75— A% <ifiF. 5%IE7ILVT I >,
1% Tween Z& 1Y BEFHER) T 1 w/mL IZHFRL Hik b TROP-2 £/~

20 D—FILHitk (K5-70. K5-107. K5-116-2-1, T5-86, T6-16) LR & #ie.
Ped i, 1000 EHB L7 ~OLAF 25— — S REEEAKE 25C. 1 BRIK
i E s, BB, HE B K (22-azino-di-3-ethylbenzthiazoline
sulfonate(ABTS)& 21 L @ 3%BE(L/KEKESTWEK) Z2MA. 1 RHFEAK
WET o7, NiREEEEIICCD AT THRE L., HEMITEITWERL /2.

25
<AEHE>
#5) %% L7 Hi hTROP-2 £/ 7 0—F)LFifk K5-70, K5-107. K5-116-2-1.
T5-86, T6-16 {22y T CLIPS (Chemically Linked Peptides on Scaffolds) '}}
WmERALIE N ET o7, 2B BUF. AERHIIZBNT 172 B
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HBE 3. BAINEB2IIREINDT I/ BES (WTROP-2 ¥ /N HE (323
TIBER) ) FOo7I  BBEEERT D,
K5-70 HUKIZ D W T OMITIERZ TR 7 IR 9, TORHR, 33 RTF RN

K5-70 JitkE WS 2RT CEMBEN Lo, IS5 33 XRTFROHT,

5 = VCSPDGPGGRCQCRALGSGMAVD (7 X /E#H S 43-65) =@ ES (F 7
2RO R TF R No. 1-7, 9 . HHILIDLRHRPTAG (7 X /) B&S 152-
165) Z#&FOES (XK 7 HITHBEDODXXTF B No. 14, 22-24, 28)
VHYEQPTIQIELRQ (7 X /BHH 193-206) 2S5 TEF (R 7 PIZidfBoR
7'F K No. 8, 10, 12, 13, 18, 20, 21, 23, 26, 28, 30, 32) . DLDAELRRLFRER

10 (72 /B%KS 171-183) 28 0EH (R 7 HIZEE# DT F R No. 11, 16, 18,
19, 21, 22, 29, 31) &, OERLULHB L L. K570 PiikiZ. 51T
VCSPDGPGGRCQCRALGSGMAVD # & D EIFICHSEALZ. NSOk
B/n5. hTROP-2 # >/ 78, kit 4 BEORTF REFIEEKL K5-70 Fifk
DIE b—TThDAREMEA R S NIz, |

15
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x7
£ b TROP-2 MBI SMALLIC IR T B CLIPS X7 F K(CHT B
K5-T0 BDRS

h T . ]
! number peptide .* binding of KS-70 .. SEQID No

i | N |
' 1 | NKMTVCSPDGPGGRCQCRALGSGMAVDCST - _ 2782 T
S .. TVCSPDGPGGRCQCRALGSGMAVDCSTLTS o ; 608 | 102
N  TNKMTVCSPDGPGGRCQCRALGSGMAVDCS ) ; 2562 P 103 ;
& | MTVCSPDGPGGRCQCRALGSGMAVDCSTLT o S 2402 ... 104 |
S S . KMTVCSPDGPGGRCQCRALGSGMAVDCSTL _ B f 1770 108 |
L6 ‘ PTNKMTVCSPDGP GGRCQCRALGSGMAVDC ! 1391 ) 106 ,
[ 7 . . _VCSPDGPGGRCQCRALGSGMAVDCSTLTSK = - } 932 i 107 a
|8 . CAAVHYEQPTIQIELRCAAVHYEQPTIQIELRC = ' 08|
R CPTNKMTVCSPDGPGGRCQCRALGSGMAVD ' |
T . CVHYEQPTIQIELRQNCVHYEQPTIQIELRQNC '
o1 HSDLDAELRRLFRERCHSDLDAELRRLFRERC
' 12,  RLFRERYRLHPKFVAAVHYEQPTIQIELRQ .
I .. _AVHYEQPTIQELRQ . - _ i
I 18 " . CAGAFNHSDLDAELRRCHHILIDLRHRPTAGAC oo
is CPKFVAAVHYEQPTIQCGLDI_.E\LREEPI.QVERC
P ] i .. CHSDLDAELRRLFRERCGLDLRV |
w01 .. T FOGRGGLDLRVRGEP .
T J18 . .  CVHYEQPTIQIELRQNCDLDAELRRLFRERYRC _ |
' 1o o i _CHS_DI.DAEI.RRLFRERCRGEPLQ
P2 ! CTIQIELRQNTSQKAACVHYEQPTIQIELRQNC

1 s o s

1
CVHVEQPTIQIELRQNCHSbLDAELRRLFRERC L.
. _CHHILIDLRHRPTAGACHSDLDAELRRLFRERC . |
CHHILIDLRHRPTAGACVHYEQPTIQIELRQNC. :

CHHILIDLRHRPTAGACGLDLRVRGEP I.QVE RC

. i
CDAELRRLFRERVRLHCDELVRTHHILIDI.RHC o i

25 ELVRTHHILIDLR L S _
T . _CVHYEQPTIQELRGNC . .
D27 JCAFNHSDLDAELRRLFCVHYEQPTIQIELRQ_E . _ D ) __“J[
L—~ 28 _i__w CVHYEQPTIQIELRQONCHHILIDLRHRPTAGAC =
*___g_ , CDLDAELRRLFRERYRCDELVRTHHILIDLRHC ‘ o
| 30 o S VHVEQPTIQIELRQNCGLDLR\@S{EPL_Q)IE_RC J‘
31 ;:]‘1] ) o RTHHILIDLRHCDLDAELRRLFRERYRC 4
(32 AXH!EBP_T_'Q'_E_LRQCAVHVEQPI'Q'ELR.QC L o
5 L 33 1 CHSDLDAELRRLFRERCDELVRTHHILIDLRHC

K5-107 12 jbs*cojﬁﬂﬁ,%ﬁ%éT%‘aﬁ 8 TmwT., %@%ﬂé%‘
VCSPDGPGGRCQCRALGSGMAVD (7 3 /Bt % 5 43-65) % &L EFINS
RTFRef 10 RTF R (£ 8 tﬁcwaﬁkw/\w’f R No. 1-6, 8, 9, 14, 17) IT& X

10 NTWi (£8) . =

$ 57T, hTROP-2 # > /N7 B, ki VCSPDGPGGRCQCRALGSGMAVD

DRTF FERFIEEA K5-107 HitkDTE b — 7 Th 5 T LR E N,
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&8

E b~ TROP-2 ¥MAFBSIPRIRICHR T S CLIPS RTF RICHT S
K5-107 JiaDiES

. number peptide ’ binding of K5-107  5EQ 1D No.
1 _ TNKMTVCSPDGPGGRCQCRALGSGMAVDCS o 2763 134
2 NKMTVCSPDGPGGRCQCRALGSGMAVDCST 2761 135
3 KMTVCSPDGPGGRCQCRALGSGMAVDCSTL ) 2782 . 136
4 MTVCSPDGPGGRCQCRALGS GMAVDCSTLT 2726 137
5 CPTNKMTVCSPDGPGGRCQCRALGSGMAVD 2723 138
6 __ TVCSPDGPGGRCQCRALGSGMAVDCSTLTS o 2720 139
7 TCPTNKMTVCSPDGPGGRCQCRALGSGMAV 2716 140
8 PTNKMTVCSPDGPGGRCQCRALGSGMAVDC ) 2689 141
9 VCSPDGPGGRCQCRALGSGMAVDCSTLTSK 2655 142
10 CSPDGPGGRCQCRALGSGMAVDCSTLTSKC 2655 143
11 CTCPTNKMTVCSPDGPGGRCQCRALGSGMA ) 2207 144
12 | NCTCPTNKMTVCSPDGPGGRCQCRALGSGM . 1816 . 145
13_:* DNCTCPTNKMTVCSPDGPGGRCQCRALGSG e : 1525 . 146
14 CTVASPDGPGGRAQARCLGSGMAVDASTLTSKC ) 1118 147
1S QDNCTCPTNKMTVCSPDGPGGRCQCRALGS ) 874 ; 148

16 7  SPDGPGGRCQCRALGSGMAVDCSTLTSKCL o S61 ) 149
17 CTNKMTVCSPDGPGGRCQCRALGSGMAVDASTC o 380 150
18 TVCSPDGPGGRCQCR o 312 151
19  'CAPKNARTLVRPSEHACARTLVRPSEHALVDNC 284 152
20 HSDLDAELRRLFRERCHSDLDAELRRLFRERC 274 ‘ 153

K5-116-2-1 HifKITDWTOMITHERZ Fidk 9 TR T . MM TIE.
VCSPDGPGGRCQCRALGSGMAVD (7 X/ E% 5 43-65) 2&DES (£ 9
FIZRIMDO DT F K No. 1-7, 15, 25) . HHILIDLRHRPTAG (7 X/ B&HS
152-165) Z&TEH (F 9 HDRTFF No. 8-11, 16, 17, 19, 20, 22-24, 27-
29) . DLDAELRRLFRER (7 X /E#H%S 171-183) Z& TS (F 9 #HiZic
#HDONRTF B No. 11-14, 17, 19, 21, 23, 29) O 3 FEED R T F REFI#EE (=
HBELZ (R 9 . #£>57T. hTROP-2 & >NV HF., 05 3 MEORTF K
BoRIREIE Y K5-116-2-1 FiAD T E h—7TH 5 Z EWRB I -,
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E b TROP-2 ¥ARaSMEIKICHRE T S CLIPS RTF RITxHT B
K5-116-2-1 Hi&kDiES

number peptide " binding of K5-116-2-1 SEQ 1D No.
1 TVCSPDGPGGRCQCRALGSGMAVDCSTLTS v 2672 154
2 NKMTVCSPDGPGGRCQCRALGSGMAVDCST i 2613 1S5
3 TNKMTVCSPDGPGGRCQCRALGS GMAVDCS ' 2482 156
4 MTVCSPDGPGGRCQCRALGSGMAVDCSTLT ! 2440 157
5 KMTVCSPDGPGGRCQCRALGSGMAVDCSTL 2423 158
6 CPTNKMTVCSPDGPGGRCQCRALGSGMAVD 2136 189
7 PTNKMTVCSPDGPGGRCQCRALGSGMAVDC 1723 160
8 CAGAFNHSDLDAELRRCHHILIDLRHRPTAGAC 1643 161
9 CTHHILIDLRHRPTAGC 1586 162
10 CVHYEQPTIQIELRQNCHHILIDLRHRPTAGAC 1504 163
11 CHHILIDLRHRPTAGACHSDLDAELRRLFRERC 1475 164
12 HSDLDAELRRLFRERCHSDLDAELRRLFRERC 1467 165
13 CDAELRRLFRERYRLHCHSDLDAELRRLFRERC . 1462 166
14 L _ CDAELRRLFRERYRLHCPK 1442 167
15 VCSPDGPGGRCQCRALGSGMAVDCSTLTSK | 1432 168
16 DLSLRCDELVRTHHILIDLRHRPTAGAFNH ) [ 1421. 169
17 . CDELVRTHHILIDLRHCDLDAELRRLFRERYRC | 1392 170
18 CFQGRGGLDLRVRGEPC . 1376 171
19 CDAELRRLFRERYRLHCDELVRTHHILIDLRHC ] 3 1366 172
20 CGLDLRVRGEPLQVERCHHILIDLRHRPTAGAC i 1342 173
21 CHSDLDAELRRLFRERCHS DLDAELRRLFRERC ! 1331 174

22 CDELVRTHHILIDLRHCHHILIDLRHRPTAGAC ' 1323 175
23 CDAELﬁRlFREﬁVRI.HCDELVRTHHILIDLRHC . 1266 176
24 CHHILIDLRHRPTAGACRGEPLQVERTLIYYLC t 1229 177
25 . CSPDGPGGRCQCRAL : 1227 178
26 CTVASPDGPGGRAQARCVHYEQPTIQIELRQNC i 1223 179
27 CHHILIDLRHRPTAGACVHYEQPTIQIELRONC 1222 180
8 LSLRCDELVRTHHILIDLRHRPTAGAENHS 1220 o181
29 CDELVRTHHILIDLRHCHSDLDAELRRLFRERC P 1205 182

T5-86 KX T6-16 HUfKIZ D W T OMATRER 2 Fiddk 10 ROFE 11 ITRT. %4
AT TIZ, DPEGRFKARQCN (7 X /#&H 109-120) OEFIEZFLXTF
RE®mHEE L. T5-86 FUAIZH LTI3ME T2 26 RT7F Keh 22 RTF R

(% 10 BIZREHDRTF R No. 1-4, 6-8, 10-13, 15-19, 21-26) 2. T6-16 Hifk
WU TIHEET D 26 XTFRPF 4 RTF R (R11 PIZEHDORTF K No. 1,
2,9, 13) . ERRTFFEANEEN TV (F 10 kUK 11) . £z T5-
86 Hilkiz DWW T DOMITTIZ. DPEGRFKARQCN (7 3 /B %S 109-120) %
EOEFILIFICH VCSPDGPGGRCQCRA (7 2 VEEH S 43-57) =& TESY

(10 RIZEEDODRTF K No. 5, 14, 20) WEKEHEBEL /-, 352, T6-
16 PiIEIZDWNWTOMTTH, MMOES & L C HHILIDLRHRPTAG (7 3 /@B
# 5 152-165) ZFOEFI (K 11 FIZEHDO R TF R No. 4-8, 10-12, 19, 21,
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23, 25, 26) bi‘%ﬁ’&mﬁwéﬂto HEoT. T5-86 PikOTE h—7 & LTI,

hTROP-2 % > /X7 &, DPEGRFKARQCN (7 X /BE&S 109-120) .

VCSPDGPGGRCQCRA (7 X /B 5 43-57) @ 2 MO KT F RELSIGHIEAS
M EN, T6-16 HihkDTZE h—7& L Tid, hTROP-2 ¥ ‘//\wﬁtﬁ‘

DPEGRFKARQCN (7 3 /B#%% 109-120) . HHILIDLRHRPTAG (7 3/
B 152-165) 0 2 FIEORTF KEISIRUISASRIE S Nk,

&®10

E k TROP-2 MIASMEIRICHET B CLIPS RTF RT3

T5-86 HLADHES

binding of 75-86

i numberi peptide ‘i ) SEQ ID No. i
1 CYDPDADPEGRFKARQCADPEGRFKARQANQTC - . 2306 b7 as3 i
2 | . _PDCDPEGRFKARQCN 2202 * o188
'3 g _ CADPEGRFKARQANCPDADPEGRFKARQANC 2287 ' ass 4
4q CPDADPEGB_EI_(L\!_ZQANQPDADPEGRFKARQANC ) L 2263 A 18
s. ; " VCSPDGPGGRCQCRA o 2260 L. 187 1
6 CYDPDADPEGRFKARQCPDADPEGRFKARQANC .- 2240 188 !
7 % e (_;_Q_Q[EAGRFKARQANQTCYDPDADPEGRFKARQC_ o 2208 j 189 |
8 DCDPEGRFKARQCNQ o ) 2150 - - 190 1
9 }CI'VASPDGPG(_;RAQARCHSDLDAELRRLF}}ERC - » . 2086 T 191 *| :
o CDADPEGRFKARQANQCDADPEGRFKARQANQC e _ .25 192 ]
E: T' ~  CGRFKARQANQTSVAWCARTLVRPSEHALVDNC | 2019 _,{, 193
A2 . SAP£EGRFKARQAEQLCFP&"_EGR_FK&‘_QANC R _1939_ o) 194 fl
13 t B CPDADPEGRFKARQANCPDADPEGRFKARQANC _ 1950 .15t
14 CSPDGPGGRCQCRAL i 1946 Sl e
187 | . C‘E_GEKAJ!QANQTSVACEGRFKARQANQTS\(AC 1895 S A7 1
16 . CTVASPDGPGGRAQARCPDADPEGRFKARQANC o _ | 11890 L. 198 4
17 | CGLYDPDADPEGRFKACPDADPEGRFKARQANC ) 1857 o 199 |
18 ! DPDCDPEGRFKARQCNCQTSVCWCVNSVGVR B . 1850 ) f 200
19 . _ CPEGRFKARQANQTSVCDELVRHHILIDLRHC | 1841 _l 201 _l
20 | - CPEGfGGRAQARAI.GSCHSD[DAEI.RRI.F!!E_RC 1830 1, 202 !
o 1 ______ __CTLVRPSEHALVDNDGCGRFKARQANQTSVAWC o 1820 ) 1 203 ]
. ,2,2..,t . .l.__ ____ ___ CPDADPEGRFKARQANCYDPDADPEGRFKARQC | 1795 «f_, 204 |
{23 . CGLYDPDADPEGRFKACPEGRFKARQANQTSVC 1793. | 205
| 24 | B . _._ YDPDCDPEGRFKARQ . ~ 1775 o 206 }
[ 25 . CPDADPEGRFKARQANCAD"EGRF'&ABPANQTC_. - . 1773 I 207 |
26 CDPEGRFKARQCNQT ) 1772 i 208 |
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E b TROP-2 $BEISMAIKICHIR T B (LIPS RTF KIS T 3

. number | peptide . > binding of T6-16 | SEQID No.
© 1 .}  CVNSVGVRRTDKGDL5CYDPDADPEGRFKARQC . ] o w072 209
2 | CSVGVRRTDKGDLSLRCYDPDADPEGRFKARQC ' 786 R 20
;3 HSDLDAELRRLFRERCHSDLDAELRRLFRERC 1 714 | . :
boa (CDELVRTHHILIDLRHCDLDAELRRLFRERYRC o ms |22
l 5 }cvnsvevanroxeoLsmcnewnmmu o ‘ o] ess 213 .
.6 i VRRTDKGDLSLRCDELVRTHHILIDLRHRP 60 . T2aa |
[ A B "CVERTLIYYLDEIPPKCHHILIDLRHRPTAGAC _ L 626 J a5 |
. 8 " CHHILIDLRHRPTAGACHSDLDAELRRLFRERC : 620. | 216 i
[ CVN5VGVRRTDKGDLSCPDADPEGRFKARQANC ‘ 611 17 ;
10 ° CVHYEQPTIQIELRQNCHHILIDLRHRPTAGAC ... 602 ! 218 ‘
Y 711 VGVRRTDKGDLSLRCDELVRTHHILIDLRH . A _ .. eo1 : 219 -
P2 CAGAFNH5DLDAELRRCHHILIDLRHRPTAGAC | e a8z b 20
s CSVGVRRTDKGI_JLSI._RCPDADPEGRFKARQAN?__‘_._‘: - , L. ... 58 e 21 ]
Co14 JCVRPSEHAL_VDNDGLYCSVG\(RRTDKGDLS_(LE(I_ o S SR/ S Joem 222 |
b 15 l coAELRRLFR;_nvmu_cyst{LgAsmmmenc S - . J
4 16 | CSVGVRRTOKGDLSLRCNDGLYDPDADPE ~ 559 . | 224
! 17 |CVNSVGVRRTDKGDL5CGLYDPDADPEG c S ) _ 553 i 225 1
T FDLDAELRRLFRERY_RCHSDLDAEI.RRI.FRERC L i 538 | . 226
} 19 | _ CDELVRTHHILIDLRHCHHILIDLRHRPTAGAC ] S . 534 f Ct221 1
20 CAGAFNHSDLDAELRRCDLDAELRRLFRERYRC :° I . 529 1 228 )
{ 21 | CDAELRRLFRERYRLHCDELVRTHHILIDLRHC ‘ ) 827 229 |
22 | 7" CVHYEQPTIQIELRQNCDLDAELRRLFRERYRC. __ .l s2 j 230 1 :
A~ I i CHHILIDI.RHRPTAGACVHYEQPTIQIELRQNC b saa 1 om
| 24 CGVRRTDKGDLSLRADCGVRRTDKGDLSLRADC 7 . - T ]
ir 25 { . CGLDLRVRGEPLQVERCHHILIDLRHRPTAGAC L R T F U 233 I -
5 26| CDI.DAELRRLFRERYRCDELVRTHHILIDLRHC - 516 { 234 P

(M 3 1) )

[¥™ ZH1 hTROP-2 Hifk (7 o—> K5-70, K5-107, K5-116- 2-1 BXV T6-

'm)@VW§m%@Mﬁﬁm®mﬂ&ﬁ]

| 3x108 >~ Z i TROP-2 £/ 7 O—F IV HUKEEINA 7“1)” R—Mn5,

TRIzol i{# (Invitrogen) % AIVyT4: RNA ZHiH bfio ryua—> Kb5-70, 7 O
— 3> K5-107 BXUY 01— K5-116-2-1 12D Tld. SMARTer™ RACE
¢DNA Amplification kit (Clontech) % IV T, v MR OHEICHL . 52
15 IgG @ H $KRMT 51 <v— (5-TCCAKAGTTCCA-3 (%1% S 2 4)&. L
R RM T 51 <— (5-GCTGTCCTGATC-3 (BFI&HKE 2 5)) % H T cDNA
ZER U7z, 70— T6-16 iIZDWTIL., GeneRacer Kit (Invitrogen) % H
T, Fv MNEMOFEICHEN, FUTdT 751 —EMNT DNA AR L7,
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C rO— K570 (R A 1gG2a), & O—> K5-107 (X Z IgGl). BEY O—

10

15

20

25

> K5-116-2-1 (YT R IgG2a)> H KLU L #{ O£ EE (VH, VL) 21—k
T HEMLTFIL. LiLARED cDNA 2882 LT, PCR ExHWTrO—=>
T U7 ZOB. 5-7 54 <—id SMARTer™ RACE ¢cDNA Amplification kit
IZHAT STV S 10 X Universal Primer A Mix (UPM) Z#HAL/=, —F., 3-7
A4 X—d, VH A 3-75 14— LTI R IgG H I BB 5
ZATLLOEMFEMHL., VL #igH 8- 7513 —& L TIRY U7X IgG L IR
BRI EZFTH50EMFER L,

5-794 <— (10 x Universal Primer A Mix (UPM) )
Long (0.4 /2 M)
5'-CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT -3
(BLHIEH 2 6)
Short (2 1« M)
5- CTAATACGACTCACTATAGGGC-3° (FHIHBE27)

F-TI3M3v— RTI17—)

VH : 5-GGGAARTARCCCTTGACCAGGCA-3’ (EHEHE 2 8)
5-GGGAARTAGCCTTTGACAAGGCA-3 (FEHIHKE2 9)

VL : 5-CACTGCCATCAATVCTCCACTTGACA-3° (EFIHE 3 0)

ERETITAT—F2 MW/~ PCR X, AT ORISR LR NK ST 7=,

£/ VH O cDNA gD R 7S 14— Lt D 2WFANZE N THORES LT
R L7z,
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<SR RS >
#AIcDNA: 2.5 1L
5xPrimeSTAR /N 7 7 —(Mg?* plus): 10un L
2.5mM dNTP: 4uL

5 PrimeSTAR HS DNA R A5 —t@25U0/uL): 0.5u¢L
10 x Universal Primer A Mix (UPM): 5uL
R751<— (10uM): 1L
BERK - 271 L
S 50u L
10
< EFEMA>

15

20

25

‘94°C (10 sec) RinEB7/=t. [BZEME -MEE . 98°C (10 sec) > 7 =—U >
7 :60C (5 sec) -k :72C (60 sec) | 214 7)VELTE 30 &
AN EIEZHE, BRIZ72C (83 min) KIGZB/+.

L7z VH XX VL @ ¢cDNA %, pMD20-T vector (¥ 71 5/NA H)icH 72>
O—=>ZUT, HERSMZRE L. #%OVH 70— K VL 70— 0
HERSZMHE L. U A H $#HEO L 80 a] 28 85817 MR 6 788 BB %1 % 5] &
L7z, B33 MU 34 127, K5-70 @ VH KRN VL © Ot 28 2 cDNA HEE
N, IR NCHERE T X BEES AR L /2. K 35 MUK 36 12, K5-107 D VH K&
VL O tz>H X cDNA BEEH., 2o5NCHET I/ BESIZRL .
37 RTU'K 3812, K5-116-2-1 O VH KX VL @3 >t 25 X cDNA # A5,
RONCHEE Y 2 JBESIZRL 7.

/70— T6-16 D H# KLU LD Z#EE, (VH, VL) #3— K9 5@ =TT,
LR E R D cDNA 28R E LT, PCREEZFHWTIZO—Z22F Lz, Z O,
Z OB, 5-7 51 < —% GeneRacer Kit ICifff SN TN BHbORMM LI, —
F. BT <—, VHHEIEA 8- 7514 —&LTIET U R IgG H #IzER
KRR ZHT 202 EAL. VLBIEH 3-754<v—&ELTIEY Y X 1gG L
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PR RE SRS EET 2D EMA L.

5- 75143 — (F/51<—)
5-CGACTGGAGCACGAGGACACTGA-3’ (B2#1%&S 3 1)
5 3-T74<v— RTITA1<—)
VH: 5’- GCCAGTGGATAGACAGATGG -3° (E5I%S 3 2)
VL: 5- GATGGATACAGTTGGTGCAGC -3° (E5I%&S 3 3)

FRET I —ZM iz PCR I, LUF O Bt il i e NS G i THT o 7z

10
< B Rl >
#RCDNA 1.0xL
5xPrimeSTAR /N 7 7 —(Mg2*+ plus) : 10uL
2.56mM dNTP : 4l
15 PrimeSTAR HS DNA R A5 —¥(@2.5U0/pL): 0.51L
F7/S4<— (104M) : 1L
R7Z4<— (10uM) : 1.0 L
WK | 3054 L
el 50 L
20
<BURRE>

(B - R EE - 98°C (10 sec) -7 =—1 > % : 57C (10 sec) »>EH-HE :
72C (60sec) | 112N ELTE 351 2L,

25 ER U7 VH TN VL @ cDNA %, pCR4Blunt-TOPO vector (Invitrogen)iZ
YT7o0—=Z>J7 07T, BEEMNERE L, #KDO VH 7 o—2 KW VL 20
— > OWBEFRFNEMRH L. A H A L $#80 0] 28 55417 81 B A 72 35 B R 4]
ZRIE L. K 39 R 40 12, T6-16 @ VH KX VL ® >t 4 X cDNA
BEEY], 725 NCHEEY 2 VBRI ERL Tz,
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[E ~2k K5-70 Hifk D FH 1 ]
FEOEMEH THERL 7~ K5-70 HikiZ DWT, Zoa[24#EE (VH, VL) Ot k
5 B{b%. Queen 5 @ Ak (Proc. Natl. Acad. Sci. USA 86: 10029-10033,
1989) XS TUTOXDITITo7. T, K5-70 Hifkn] 28I O 74k #HE
SFEFTV V%2 E2—F TV, RWT. b MFEEET O 2 EEES)
EDOFREOA—RFBIZEH-> T, K5-70 VH Okt NRULICHER I L — AT —2
(FR) ﬁﬁ%?&{#&?%?ﬁ‘tfﬁ“—& L T GenBank accession number 7%
10 DA980102 & cD/NA Ed5) (DA980192 VH)Z#EIRNL /=(Genome Res. 16:55-65,
2006). [AFEIZ, K5-70 VL b MAULICKRER T L —LT—2 (FR) #HiE% 1R
#3557 7+t F%—& LT GenBank accession number % L41174 @ cDNA fig
51(L41174 VL)% #4R L /=(J. Biol. Chem. 270:12457-12465, 1995).
K5-70 VH Ot &L TiX. K5-70 VH @ CDR B3 E7 275 —TH5
15 DA980102 VH OXET HMEICESMA THEALZ, A2 Ea—2ETU Y
WCRDINAEIEMATICE D, Kb5-70 VH @ CDR ICHEE L. ZFOMGHFICEE
BRREIZRZLTWVWDHEEBZONS Y I JEBEE W FHDr VO > (D).
66 ZEHDY P> (K). 67 HHDOTY T =2(A). 71 ZHD/NNY (V). 93 BHD
ALFAZ(T) DWTIE K5-70 VH OHDEFEHF L. 2N FR fEiE %
20 T OvuTHY—EICEEHZ. VH BXO VL ROV I VBREEMNEEZESIZ
Kabat 5 @D EFHE (Sequences of Proteins of Immunological Interests, Fifth
edition, NIH Publication No. 91-3242, U.S. Department of Health and
Human Services, 1991) I[ZHEHL 7=, .
Fh, 712745 B DA980102 VH D 82 FHD Y I JBERXRTH D AF
25 A =2 (M) &, somatic hypermutation |2 X 548/ 7 I /BRI TH D nEE
MABNEEZSND, T THREMFIEEENET2L20I2, 82 HBHO T
SBEBEREEIL TR BB OCT > (L) KBEH#A. LROBED FHA
> U7zt FEIE K5-70 VH (HuK5-70 VH) . K5-70 VH 3 XX DA980102 VH
DT I /BERINT TAA FEK41ITRL =,
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b FEI{E K5-70 VL O 51 > DWW T bR CDR BAOBHH 271, CDR
DR EHERHICEE Y I JBERE WIOFEBDOY D XK) T K5-70 VLOHD%
REFFL. ZNLA DO FRE\EBEZTY 7275 —BHNCEE M Z 7= (HuK5-70 VL) .
HuK5-70 VL, K5-70 VL 3L\ L41174 VL O 7 IV BESIT 51 A > ~ %K

5 42iZ:rL 7=,

(EHas] 3 3)
(& N8Ik T6-16 HFAD FH 1 2]
SEDOERmBITERL /= T6-16 HFifKIZ DT, DAl (VH, VL) Okt k
10 % {t%. Queen 5 D Aik (Proc. Natl. Acad. Sci. USA 86: 10029-10033,
1989) WS> TUTFTOL DT, £T . T6-16 Hitk el LREIK D ILAKKEE D
FFETYTEIACE2—F TITW, KWT, b MNUKEBET O] ZEEIRES
EDREOI—RRICES> T, T6-16 VH O FEULICHER T L — LT —2
(FR) 2R T 27 /7% — & L T GenBank accession number 7%
15 DA935238 @ cDNA Ait% (DA935238 VH) %R L 7z(Genome Res. 16:55-65,
2006) . [E4kIC. T6-16 VL Ot MEMLICHER 7L —LT—2 (FR) #EEZ%
I 27174 —& LT GenBank accession number 7% M99608 @ ¢cDNA
ACFI(M99608 VL) Z 4R L 7= (J. Immunol. 149:2518-2529, 1992),
T6-16 VH Ok hE{LTIX, T6-16 VH @ CDR ENET7 /T4 —TH3
20 DA935238 VH O IiEd A EICES A THALZ. A2 Ea—%ETY > F
IZ L B VAREEMATICEL D, T6-16 VH @ CDR 1B L, T O EikiFIcEE
BRERERLLTNREEZOND T IV EEE W EHEHD VOS> (D
67 ZBHDT =2 (A), T3 FBHDY > (K) IZDWTIE T6-16 VH DHD %
REEL. TNUAD FR 27 77y —BoliIcEEH X /= (HuT6-16
25 VH1) . £/ 73 BEHD U D 2EE (K) IZDWTIL. BRSO Y /2
AT T 2 BN DI NATEEMENSH U . HuT6-16 VH1 OU DUk A2 LD ER
BRYI/BEETHIAL A (T) TEEWMA =T I/ BEYEZHERTHA
> U7 (HuTeé-16 VH2) . TH > L/t h&{L T6-16 VH (HuT6-16 VH1 B
LT HuT6-16 VH2) . T6-16 VH 3L DA980102 VH 7 I /) BEH 7 51
100



OnCusp
3660 of 14295 Ex. 1002

WO 2013/077458 PCT/JP2012/080800

A BPEK43I1IZT/R U=,

bt ML T6-16 VL OFH A IiZDWVWTH. [EHRIC CDR BEFIDOBHEE T > 7.

CDR OREHEFFICEE Y I JBEREIT 7275 —BEHITHHRFINTHBO.,

FR B 775 —EFl&[H CESZE A Wwe (HuT6-16 VL) . HuTé6-16
5 VL, T6-16 VL 33X 141174 VL OT7 I VBB T T4 A2 F&2K 44 IZ/;RL

7z

(EhwEpl 3 4 )
[ AL K5-70 VH B X VL @z T & k)
10 HuK5-70 VH 3 X HuK5-70 VL % 21— R ¥ 2@ 5T FO L 5 1I2/ER L
2o EROESIZFHA > L7 HuK5-70 VH BXL VL © N RKiglic, =<
N K5-70 VH, VL B3k 7 F N RTF R@MEMMLAET I BEE S &
IZEBEFEKEIT o7 (Operon 1) . TOR., FNZFNEHK L~ HuK5-70 VH
- BXVHuK5-70 VL OEETESIO 5KiEMIZ Kozak El5 (ACC ACC) % fi
15 ml. £/ HuK5-70 VH @ 5RugiZid. HIREEREHRM E L T EcoRI OB
(GAA TTC) ZfL. 3FKMiiE Nhel (GCT AGC) OBfrZ AL 7=, I8
BT, HuK5.70 VL O 5AMICE. MRMERILE LT Age I OB (ACC
GGT) ZfHmUl. 3XKumiZidk BsiWl OFfz (CGT ACG) ZfHmL 7=, &kl
7 HuK5.70 VH S&{&F. %78 HuK5-70 VL #ETFE. pCR2.1 < & —
20 (Invitrogen) IZ TA 7 O —=Z > FIZXODMFAHBAAR, B TERICEDIERL
72 HuK5-70 VH B XU VL OB EFHEIFIE ZNETNE 45 KT 46 IZ/R L 7=,

(SEHEp] 3 5)

(& ME{L T6-16 VH1. T6-16 VH2 B LU T6-16 VL #EIinFA KK

25 HuT6-16 VH1, HuT6-16 VH2 B LN HuT6-16 VL 23— R Bi#EnFIidLA
FTOXDITHER L, THA > L7z HuT6-16 VH1. HuT6-16 VH2 O N Rk
2 T6-16 VH HIRD > 7 F I RTF RELFZ. HuT6-16 VL @ N K ffiz T6-
16 VL HE DL T FINRTF REFZZNEFNHMUETY 2 VBESINZ S &1
IR T AR EIT o7 (Operon t1) . TOK., ZHhTNAMK Lz HuTé-16 VHI,
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HuT6.16 VH2 3178 HuT6-16 VL OMETFEMO 54 MM Kozak BFl
(ACC ACC) ZEfimL . &7 HuTe6-16 VH1 B LN HuT6-16 VH2 O 5KIHIT
V&, HIBREE R ERAL & LT EcoRI O #BAL (GAA TTC) #fHinL. IEKREIZIZ
Nhel OBz (GCT AGC) ZEfTIL 7. FEkIZ. & hAMYE T6-16 VL O 5K
5 IZid. WIBREEERIRALE LT Age I DAL (ACC GGT) ZftmmL. 3 KuHiITIZ
BsiWI O &z (CGT ACG) =Ml 7. & L7 HuT6-16 VH1 BrFB LN
HuT6-16 VH2 #f&=F7% 5 N2 HuTé-16 VL EizTid. pCR2.1 X ¥ —
(Invitrogen) IZTA 7 O—=ZICXDHAAAT,
BEFERIZEODERLZ HuT6-16 VH1, HuT6-16 VH2 B LN HuT6-16
10 VL OEMEAETESIZZTNZTNK 47T~49 1T/ L .

(S£HEF] 3 6)
(& M &L K5-70 VH B XU VL B TRENY & —iE)
pCR2.1 X277 ¥ — (Invitrogen) ZH#AAE N/ HuK5-70 VH B LU VL #Efx
15 Fid. ZNENHIEEEFE EcoRI %X Nhe I, Age I %X BsiWI 2k - Tis{bL .
B PR OEREIRZET 572 XIZ. Yo LA HuKs5-70 VH #EmzFidE
[gGl 74— LDORBHOEYHBHIEBR XY ¥ —TdH 5. pFUSE-CHIg-hG1l X
2% — (InvivoGen) @ EcoRI/Nhe I #{ziZfi AL (pFUSE-CHIg-HuK5-70) .
HuK5-70 VL BE=zFidkt b Ig Kk 74 —LRBAXY ¥ —TH 25 pFUSE2-
20 CLIg-hk N2 % — (InvivoGen) @ Age UBsiWI #AZIC#A L T (pFUSE2-
CLIg-HuK5-70) . #1FN., A ANS7 FE2ERS T/,

(EHEp 3 7]
(& h&{k T6-16 VH1, T6-16 VH2 B LN T6-16 VL Bz TFRE X & — HHH]
25 pCR2.1 X7 & —(Invitrogen) IZ#l A3A £ /- T6-16 VH1, T6-16 VH2 iE{nT
13| FE ¥R EcoRI & T\ Nhe I TH#H{b L. T6-16 VL #E{aTid Age I KX BsiWI
THILL., BEFEFOEIRZTo /. XIZ, YJ0DH L7 T6-16 VH1 EixTid
pFUSE-CHIg-hG1 X %2 # — (InvivoGen) ¢ EcoRI/Nhe I #4712 H# A L
(pFUSE-CHIg-HuT6-16-1) . T6-16 VH2 #{xT H ki pFUSE-CHIg-hG1
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N2 #— (InvivoGen) @ EcoRI/Nhe I #{{ZiZffi AL (pFUSE-CHIg-HuT6-16-
2) . T6-16 VL #E{=Fi¥ pFUSE2-CLIg-hk X7 4% — (InvivoGen) @D Age
I/BsiWI #4712z A L T (pFUSE2-CLIg-HuT6-16) . =<2, O ;/Z k=
7 bEERE B,

(FEhapl 3 8]
[HuK5-70 Hifk., HuT6-16-1 kB LN HuT6-16-2 FiAZLEMITHIT S
293F ffakk Dt L)
293F #i B ( Invitrogen ) & . FreeStyle 293 Expression Medium
10 (Invitrogen) THERF., 5L 7z, 293F fifl~ DB THAIL 293 fectin 3
(Invitrogen) Z MW, HATO 70k 2)VITHEWIT 5 7. pFUSE-CHIg-HuK5-
70 # & 1% pFUSE2-CLIg-HuK5-70 % #£ 12 293F MM~ A L . Zeocin
(InvivoGen) 3 XX Blasticidin (InvivoGen) I X2 EKBIREFT>S> & T
HuK5-70 itk &=L EMIZHB T SMabk &ML L 7z, FEkIZ. pFUSE-CHIg-
15 HuT6-16-1 B XN pFUSE2-CLIg-HuT6-16 % iz 293F Miflda~EA L. EiED
HHNEREZITS T & T Hul6-16-1 HikZZEICRBI T DMiatkzEfr Lz,
F /=M. pFUSE-CHIg-HuT6-16-2 33X\ pFUSE2-CLIg-HuT6-16 # 312
293F MiRA~NEAL., L OEXEREITS T & T HuT6-16-2 HilkEzLZEMIZ
FEE T DMk &L Uz,
20
(FEHp] 3 9)
[HuK5-70 Hifk. HuT6-16-1 FifkH LN HuT6-16-2 Hifk s > /37 B D ¥5 5]
B U7 RPiREBMMMAAKIT 1~2.5 x 105 cellssfml T FreeStyle 293
Expression Medium (Invitrogen) IZ#fil . 6~8 HEO—5—4K MILIEESL
25 frol-, W& LiEZRIL /2% . rProtein A Sepharose Fast Flow (GE
Healthcare) % W CTEEIZHNE b MULHIKOR R ET 5 7=, |
50 2. HuK5-70 ik, HuT6-16-1 HFiiA KT HuT6-16-2 Hik & FHE = 7=
293F Ml OEEE LiFFR O, &t FAUEHiAKRSY NV EORBE DT A4S 70
v N THRLZRER Lk, BKIIZIZ, SDS-PAGE %#f7-57#%. PVDF A3
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7L > (Immobilon-P, Millipore, IPVHOOO10)IZ¥=E- L7z, A>T L 2% 5% %
FLI)VY E2E T TBS (Tris-buffered saline)Z VW TEE., 30 /M T ovF>
T E1{To7. 0.1%TBST (0.1% Tween 20 &4 TBS)T 5 2. 3 EFE L%,
1 RbitkE DK IR ETT 5 72,
5 L—> 1 IERTEAET > TWRW 293F MilgD B g (AT 7 a>
ro—Jb) . b—2> 213 pFUSE-CHIg-HuK5-70 3 & O pFUSE2-CLIg-HuK5-
70 2 A L7z 293F Mg D #E EiE £ /R 9. HuK5-70 Hiik OESH P L R4
ST BEORIIZEAF EHR U HiE b 1gG Fab)? §ifk (Rockland) # U
2o L—> 3 1% 293F #ifEiC pFUSE-CHIg-HuT6-16-1 3 X7 pFUSE2-CLIg-
10 HuT6-16 #&E A L /= 293F fifso LiE. L —2 41X pFUSE-CHIg-HuT6-16-2
H XU pFUSE2-CLIg-HuT6-16 % A L /= 293F iz ® LiF %R L. HuT6-16-
1 P B I HuT6-16-2 Pk DEIHSY > /XN BIZEAF O EH L 7-Hk + 1gG
Fe #ifk (Rockland) T. HuT6-16-1 HifAB LN HuT6-16-2 Pk DEREE S > /%
PRITELF ML 2H L b [gC Fab)? Hifk (Rockland) TZHZHMR L
15 7=, ‘
ZO#ER, HuK5-70 Hifk, HuT6-16-1 HifA&K N HuT6-16-2 Hifk D3 iz
BNTH, ERBIOERES > /N7 BOREE LIF R TORRSHRSN-,
EJA 51 12, 8 L7z HuK5-70 Hifk, HuT6-16-1 Hitk KX HuT6-16-2
pitk%, SDS-PAGE T/EB#%. CBBR&LAZKERLZ. B TT. WT
20 N HKI50kD OEIHEH 25kD OREBEABRP N, LR LAY T2y > Tow bk
THREESNAZZEEEBLIOEEEFE UMBEIZ/N ROBHERI N DL EOREN
5. HuK5-70 #itks > /X2 B, HuT6-16-1 itk > /X7 B K HuT6-16-2 #i
Wy N EDELENDHEREI N,

25 (ZEhE#l 4 0]
[E h&{L K5-70 btk (HuK5-70) KUt &L T6-16 Hitk (HuTé-16-1,
HuT6-16-2) DR EFnE]
FELL 7z HuK5-70 $ifk, HuT6-16-1 itk kX HuT6-16-2 Hifk O Hi S
% FACS. KU ELISA 2R W= HiETHREL =,
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FACS iZ. ZEfu#l 5 IZE#K L 7= HEK293 ffifigdict s 2K TROP-2 Bz T 2%
EMNCFHB S E 72 HEK293-hTROP-2 #ifd & NERYIZE b TROP-2 ¥ 2 /XU &
EZRIREEICRE L TW S RStk PK-59 2 WTiro/z. hU 7
HICXK o TEEMMNS RN L -/ (HEK293-hTROP-2 #ifg. Xix PK-59

5 Hl) OBREUE (5 x 105 cells) ITx L. 1 XHifkE L T 10% FCS 28 IEHT 1
weg/ml IZFHR U ZZHIRERR 100 11 IRA . 4°C T 20 43fE incubation L7z, @
%, 1ml @ 10% FCS 2 UM THRSFL. 72T URXY > (PE) E# anti-
mouse IgG $ifk (BD Pharmingen) BXUNEAFF 4ZEF# anti-human IgG Fc
itk (Rockland) #ZNZH 200 fiF. 2000 FHRL 7= 2 KIUAEHK 1001l %

10 JnZA7z. 4°CT 20 43 incubation L72#%., B 1ml @ 10% FCS Z &L REHT
W L7z, 2 RPikE L TEATF 2 EH# anti-human IgG Fe filkz HW=HH
L HOCERERE R & LTAR L7 N7 EYEHE PE (BD Pharmingen) %
400 f5H R L 2123 AKR % 1001 A . 4°CT 20 43[ incubation L7z, 1ml
D 10% FCS 2 DM THE Lt TO%, HHMREE2E0Y> 7N 1ml ©

15 1% FCS. 2mM EDTA A O @ PBS 2% % L . FACSCalibur (Becton
Dickinson) Z AW THHT L 7z, £ D#EE. HEK293-hTROP-2 #ifdicB 1 TH,
PK-59 MIfLIZ 51T H . HuK5-70 Fidkid. <™ % K570 Hifk & A% 0 RGH 2
RLU 7z, FFRIZ HuT6-16-1 ik B KX HuT6-16-2 bifkix T6-16 Hifk & FjZE D
itz rL77z (K52) .

20 B2 ELISA JKIC & D FLEURAMEIC D W TREE L7z, ELISA X, %Eji# 3 T
/R U7 hTROP-2 fifasrsEio ) a2 EF > by N7 EHZEMH{L L7z ELISA
FL—bEHEHAL T2, BEMIZIE. 96 well plate (BD FALCON) %
PBS T 0.5 4 g/ml iIZFHIN L 7z hTROP-2 fifst i@ DOV a2 EF > by 2NN H
Z 50ulwell TaA—5 ¢ > L7 (4C. —B) . ¥%i&%/Nv 77— (0.05%

25 Tween 20 &8 PBS) TWE., 70vF >INy Ty — QUAFLIINY.
0.05% Tween 20 #&1s PBS) % 200ulwell THRML 7Oy F 7 &f7o7

CEiR. 18D . /Ny 77 —TBE#H L72#%, HuK5-70 Hifk., HuT6-16-1
ik, HuT6-16-2 Hifk, K5-70 HifkB KN T6-16 Hifk%x ELISA /Ny 7 7 —

(A% AFL3II)NT. 0.025% Tween 20 25 PBS) T 3.05 x 104~5ug/ml ®
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HPHT 2 EHARBNT TNV ERABML. & 50ul/well THEMUZE (BiR. 2 B
1) . BNy T 7 — THE L. RIAPIAS LT ELISA Ny 77 —T
2000 fEH WL 7= HRP 3% goat Pik b k #Fifk (SouthernBiotech) ® L <iZ
2000 IR L 7= HRP Ei% sheep H1< 7 X 1gG itk (GE Healthcare) % 50 u
5 Vwell THMLAE (BR. 18HE) . kN 77y —T®B®. TMB
(3,3’,5,5’-tetramethylbenzidine. SIGMA) % RHERKE LT 50 ul/well TR
mL. BEaREEfT>%. IM W% 25 ul/well TMAKIGZEIEE B2,
Microplate reader Model 550 (BioRad) % MW\ T. 655nm DWHKEEY 7 >
LA ELT 450nm OWRHEZRE L. TORKR. K5-70 3KV HuKbs-70
10 OREHBEIZIFIFEEZ D, EC50 XZNEN 27ng/ml. 22ng/ml ThHho7z (K
53) . [AKEIZ. T6-16. HuT6-16-1 KX HuT6-16-2 O K il & FIFEAE 0,
EC50 I3#31%4 30ng/ml. 27ng/ml. 27ng/ml TH o7z (K54) . T35 D
RS HuK5-70 Hifk. HuT6-16-1 HifkB KN HuT6-16-2 Hifkid, ZNnZ4.,
bt hRUL T BETOBEFIEKRTH D K5-70 XiE T6-16 Hitk L REO HiR M %R
15 T ZEMHASMERSTZ,

(FEhEEl 4 1]
[t FAYEHT hTROP-2 ik (HuK5-70) @ in vivo I8 5 HifEETE 1]
KiZ. HuK5-7051K D 1in vivoll BT 2B EEZ. NAERMIZE FTROP-2
20 ZFMMEEEICHERT S M KBEMRKSWL80%E A \i/zxenograft treatmentt
FLThRRE L7z, 5 x 106 cellsdSW4804H 18 % 738 i O NOD-scid 7 ™7 X & 4l
B FICHH (Day 1) L. SEHOBEEREA100 mm3 (TE L /ZERE TR
17\ (Day 9) , Day 953 IC1EORERIBT. PUAOEENERS % BELA
L7z, Bl En539HEH (Day 39) 28350 hro—)L# (PBSiRE,
25 N=8) DEEAFEAI824.3+188.8 mm3TdH >72DIZx L T. HuK5-705ik# 5
£ (10 mg/kg #KHE, N=8)TiX. 455.5+208.6 mm? (P < 0.01 by Student’s t-
test) THODEHEIZHEEERMVHEEIN/Z (HEFR44.7%) (K55A) . BEES
ZHBWTIK., T3> ho—)LEEA0.509+£0.161 g TH oDk L T, HuK5-70
Pk 5.8 T130.272+0.162 g (P < 0.05 by Student’s t-test) Td 0 46.6 % D
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EFERTHo7= (H55B) .

(ZEhaf] 4 2]
(b R&{EH; hTROP-2 Hifk (HuK5.70 KX HuT6-16-2) @& k AISREMINI#K
5 SW480 #ifd xenograft treatment T JLIZ BT 2 A BEKER R HUEEEE]
HuK5-70 & 2% HuT6-16-2 Fifk o il Bk /2 RIS TE 2. b kRIS
¥k SW480 # il /= xenograft treatment ETFILICHBWTHRET L=, 5 x 106
cells ™ SW480 fifia% 7 Akl D NOD-scid Y7 A DAMME K T (Day
_ 1) L. @EHRgM#En»S 9 HEH (Day 9) IZFEHOREEATED 100 mm3 1TEL
10 7ZETarbho—JLEE (PBS #58. N=8, 101.65+8.35 mm3) , 1 mg/kg &
EHO HuK5-70 Hifk¥ 58 (N=8, 103.18+9.86 mm3), 5 mg/kg KED HuK5-
70 ik 58 (N=8, 101.34£8.94 mm3) , 10 mg/kg RED HuK5-70 Hiik%
58 (N=8, 101.53+8.98 mm?3) , 1 mgkg AED HuT6-16-2 Hilk) #5R
(N=8, 103.18+9.86 mm3), 5 mg/kg A ED HuT6-16-2 ¥k 58 (N=8,
15  101.34+8.94 mm3) , 10 mg/kg K ED HuT6-16-2 Hifk#k 58 (N=8, 101.53+
8.98 mm3) [T ZITVY, Day 9 X0 3 HIZ 1 WO THADERENE S %
fro7z. BB, S 48 B HDay 48)I2BF 20 > b O — LB O RIS (KA
754.67 £ 276.05 mm3 THo7/ZDIZx L T, HuKs5-70 ik 58 TiX. 1
mg/kg KRB GE TIX, 521.81+183.45 mm3 (BHER 30.9%), 5 mg/kg IAEH
20 HEETIE. 258.78+137.02 mm3 (FLER 65.7%, P < 0.01 by Student’ s t-test),
10 mg/kg RTEIX 58 TIE. 314.60+152.89 mm? (PLER 58.3 %, P < 0.01 by
Student’ s t-test) Tdh o7z (X 56A), HuT6-16-2 Hifk# 58 TiX. 1 mg/kg 1k
B L5 TIE, 600.411+319.84 mm3 (FHEH 20.4%), 5 mg/kg KB 58 TIX.
315.32+189.02 mm? (FLE % 58.2%, P < 0.01 by Student’ s t-test), 10 mg/kg
25 HKEESGHTIE. 270.79+£266.71 mm3 (HEZR 64.1 %, P < 0.01 by Student’ s
t-test) TH o7z (K 57A), Day 48 ICBIIFBHBEEEICOVWTIX., 2> bho—Jb
BN 0.422£0.201 g THo=DIZx LT, HuK5-70 ik 5# TiE. 1 mgkg
RERGH T, 0.301+0.160 g (FHER 28.7%), 5 mg/kg AER ST, 0.115+
0.083 g (FHER 72.7%, P < 0.01 by Student’ s t-test), 10 mg/kg mgﬁffﬁf
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0.244+ 0.181 g (FHER 42.2%) L7x-o7z (X1 56B). HuT6-16-2 FiikI 5 T

1. 1 mg/kg (KERSEE T, 0.422+0.255 g (FAEE 0%), 5 mg/kg AER G T,

0.247+0.151 g (BHER 41.5%), 10 mg/kg KEKSB T, 0.190+0.190 g (FHE

# 53.1%, P < 0.01 by Student’ s t-test) &7x->7z (K 57B)., TN 5 DHEM
5 5., HuK5-70 T HuT6-16-2 ¥k DO Al BAK R IR PUEB IS VRS S Nz,

(EHhasl 4 3)
[#i h'TROP-2 YT X &/ 7 O —F )Ltk K5-70 kT T6-16 O bt h J0 B i fa
¥ SK-OV-3 #lfia xenogr-aft treatment T FIVIZ BT S HiEEIEME]

10 B TH D K5-70 KU T6-16 HUHED in vivo IZBI 2 HIBEEEZ . N
B2 hTROP-2 Z#ifaXmIZFHE 3 5 FIPREMAEk SK-OV-3 ZH Wi
xenograft treatment EF IV THETL 7z, 5 x 108 cells ® SK-OV-3 #iiig#z 7 i
fEDO X — R ADOLEMER FICBE (Day 1) LU, BlEE#ME2S 11 HE

(Day 112, HS M REBEERAHER I NEEK CEHOBEKRERN 50

15 mm3 ) IZDWTHEMTZITY, Day 11 25812 2 MO GHRT. JiEOEE

M5 %7572, WHlaBE2 5 56 HE (Day 56) ICBiF5I> ho— L

(PBS #45, N=8) OMEBKiAS 652.62349.1 mm?® T > =DIzkt LT, K-

70 PiiA# 58 (10 mg/kg KE, N=8)Tid. 253.7+137.3 mm?3 (P < 0.01 by

Student’s t-test) & ABICEBERERNAHESN HEH 61.1 %) . T6-16 Pifk$k

20 H5#£(10 mg/kg AE, N=8)Tld. 214.6+98.6 mm3 (P < 0.01 by Student’s t-

test) EABICHBERERMAHE SN (HEX 67.1 %) (K 58A) . BEERIC

BT, 3> ha—)LBEAY 0.4183£0.218 g TH o7z DIZH LT, K5-70 Fifk
BERTIZ0.194+0.112 (g) (P < 0.05 by Student’s t-test) & 53.0 % DAER,

T6-16 Pk 58 Tld 0.183+0.093 (g) (P < 0.05 by Student’s t-test) & 55.7 %

25 MMRERTH-7~ (X 58B) .

(EHm 4 4)
[($1 hTROP-2 ¥ I A€/ 7 O —F )L Hifk K5-70 KX T6-16 O b h ALIE MRtk
MDA-MB-468 #lifl xenograft treatment &5 JLIZ BT 2 HRETE )
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FEkIZ, Kb5-70 725 TNZ T6-16 HifR D in vivo IZ BV 2 HiEEEMN 2. NEN
i~ hTROP-2 Z#MIBEEICHRE TS FABMIIEE MDA-MB-468 % M\ 7z
xenograft treatment 7 )L THFIL 7=, 5 x 108 cells ® MDA-MB-468 #ifa %
7 B DO X — RO ADLHEBEE TIZBME (Day 1) L. @Eiifla s 5 12

5 HHE@Day 12) 2. WS HZMMEHRAIHERS Nk (FHORBARY 50
mm3 ) [ZDWTHESITZITWY, Day 12 255812 2 OB S5ERT. PR OMER:
NG 2T o7z, BB ENS 54 HEH (Day 54) ZHBF52> ho—) )Lt

(PBS #45, N=8) OMEBEAERMED 218.6+75.5 mm3 THo7/=DIZHL T, K5-70

Vi 5810 mg/kg KE, N=8)TiX. 70.2+37.4 mm3 (P < 0.01 by Student’s

10 t-test) EARICHBBBRASHEEN (HEH 67.9 %) . T6-16 Hilkix GH &5
#(10 mg/kg fAHE, N=8)Tid. 88.3+42.9 mm3 (P < 0.01 by Student’s t-test) &
AEEBEEEAPHES N/ BHERE59.6 %) (K 59A) . Day 54 ICB T3
BEBICBNTIE. 22 hO—)VEEN 0.142+0.049 g THH=DIT L T,
K5-70 Hifk# 58 Tid 0.050+0.033 (g) (P < 0.01 by Student’s t-test) & 64.8 %

156 OMEEE, T6-16 Hilk&5H TiX 0.07710.046 (g) (P < 0.05 by Student’s t-
test) & 45.8 %@Bﬂ%ﬁfﬁf‘%ﬁf: (K 59B) .

(EHEs) 4 5)

[Hi hTROP-2 XU A&/ 7 O—F)LFifk K5-70 KX T6-16 O b - s #i A #k

20  Calu-3 HiME xenograft treatment & T )VIZ BV B HiEETE 1] ‘
&Iz, K5-70 i D in vivo \Z BT D HiIEEEN 2. NEMNIZ hTROP-2 &
- FERREREICHEB T 5 b MiEMEGE Calu-3 &V /2 xenograft treatment 5
JVTHRES L7z, 5 x 108 cells @ Calu-3 #ifa %z 7 Eipl D> X — K< 20 AW IE
ETIZE8M (Day 1) L. EMEBHENS 9 HHMDay 9. BS 2 BEFR
25 MR ENIfEE (EHOBEAREK 100 mm3 ) IZDWTHE BT EIT, Day
9 NSEIZ 2 BORGHIRT. FihOKEBENERS 2T o7z, BHERBHENS 41

HE (Day 41) ZBF5a3> bo—)L#E (PBS #%5, N=8) ODJ#EEAIEA 395.7
+£221.2 mm3 THo DI L T, K5-70 Hifk#5-8(10 mg/kg k&, N=8)T

X, 120.7+125.6 mm3 (P < 0.01 by Student’s t-test) & H = IZIEE RN HE X
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N1 (FHEZR 69.5 %) . T6-16 ik G5B 510 mgkg AE, N=8) T,
146.3 + 128.4 mm3 (P < 0.05 by Student’s t-test) & B EICEBERRANHES N
7= (BHEZH 63.0%) (K 60A) . EERICIHBWTIE, 2> ho—)LES 0.301
+0.189 g THoZDIZH L T, K5-70 Fiik# 58 TIE 0.08£0.085 (g) (P <
5 0.01 by Student’s t-test)& 73.5 %DHFER, T6-16 PULE LR TIL 0.106 +
0.096 (g) (P < 0.05 by Student’s t-test) & 64.9 %DHELETH -7~ (X 60B) .

(SEHtl 4 6)
(i hTROP-2 YU AE/ 7/ 0—F)LHitk K5-70 O & b REE MMk TFK-1 #
10 g xenograft prevention EF)VIZ BV D HIEEF ]

E4kiZ. K5-70 HFUKD in vivo IZ BT 2 HilEEEEZ. WEMIZ hTROP-2 %
MRmICRE T 5 MEEEBEMAEGE TFK-1 #H U /= xenograft preventiont
EFITHRI L. 5 x 106 cells O TFK-1 iz 7 B@HHEDO X — K<™ 204
MpE R TIZBAE (Day 1) L. WHEXD, @i 2 BoORSMET. FikoBERN

15 LG5 EZBBL. BHREEMENS 31 HE (Day 31) i2BFsa> bo—JL#
(PBS # 5., N=5) OFEEARA 1000.4+268.9 mm3 TH - =Dk LT, Kb-
70 Pitk# 5810 mg/kg KE, N=5)Tif. 197.2+215.5 mm3 (P < 0.01 by
Student’s t-test) & H BEIZIBBIEKNEEZES N/ (FHEX 80.3 %) (X 61A) .
JBEEICRWTIE, a2 ho—JLE#EDY 0.443+0.070 g THH=DITHL T,
20  K5-70 Filh#% 58 TIE 0.063+£0.052 (g) (P < 0.01 by Student’s t-test) & 85.8 %
OHEERTH-7 (B61B) .

(EHEs] 4 7))
[HuK5-70 B XX HuT6-16-2 Hik D avidity fEHT]

25 HuK5-70 XN HuT6-16-2 FUA D FUEMRESIEHIC DWW T, KEEOHIRE %
LU 7= 96 well plate %= AV /= ELISA & (KEEVUEEMIL ELISA) 1I2XD
Mitl7z. 96 /X7 L — HiZ 0.1M BEEE /N> 7 7 —(pH5.3) T 0.1 ug/mL TR L
721U 2> EJ > hTACSTD2-Fc-His # > /%2 (Creative BioMart)% 50 1 L/77
TIIVTHEML, 4CT—Wea—F ¢ >/ L%, Efifl4 0 LREOBRTEB
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7o lz. #EPIARITZ ELISA N 77— (1%AF LI, 0.025% Tween 20
&1 PBS) T 20ug/mL 25 2 f5HRFRF (15 ) #/ERMUFEHL 2. o
f& R, HuT6-16-2 HifkiL T6-16 Hithk S IZIXEF DMK AWEHETH D DITH L
(EC50 fEiZZFNZTH 49ng/mL & 41ng/mL) . HuK5-70 Fifkd EC50 @i
5 Kb5-70 Hik D) 20 fF L7257z (FF4 222ng/mL. 12ng/mL. X 62) .
KIZ HuK5-70 BEL U KSE-70 FUADHURBEEEMHICDOWT, . — D hE—#Hi
KRS EMATT 5 ELISA IZEDRI LA, 96 K7L — hZ 0.1M BEfE /N v 7
7 —(PH5.3) T 1ug/mL IZHMNL 7 Goat anti-human IgG (Fey specific)
(Southern Biotech)3 XX 3 1 g/mL IZFH I L 7= Goat anti-mouse IgG (y chain
10 specific) (Southern Biotech)# 50 u L/ = )L TRl ., 4CT—Mead—51 > %
U W¥/Ny 77— (0.056% Tween 20 &% PBS) Tk, 7ovF>
YNy T 7— (2%AFELIINT, 0.05% Tween 20 &1 PBS) % 2001 L/
zJbTimL7ayF o E T ok (iR, 1R o kis/NNy 77 —THEL
7=#%. ELISA Nw 77— (1%AFL3I LY. 0.025% Tween 20 #&s PBS)
15 T lpug/mL FRUZEEBRVIAZ 500 L/ )V THEMLU 2, ZDEX. Goat anti-
human IgG (Fcy specific)Z 22— bk L7z = J)LIZE HuK5-70 HikZRmL .
‘Goat anti-mouse IgG (y chain specific)Z 32— s L7277 = )LIZiE K5-70 ik 2 iR
M7, |RT 1 FeEIE#E LR, HE/)Ny 77— Tk L. Eipl 3 TRL
7= hTROP-2 #ifas ko) 2> ¥F > h ¥ > /X7 8 (hTROP-2 EC)% ELISA
20 Nw77—7T5ug/mL 5 3 E/INEF (10 R) ZERL. & 50ul/T7 )b
THEMU 7. ZRT1BESE L%, %ENy 77 —THhEL. 1 XPikEL
T ELISA/NY 77 —T 2ug/mL IZFHR L 7z anti-His (G-18) (Santa Cruz) %
50u L/ x )V THRMUZZ, BIRTIKMBEL /2%, EE/Ny 77 —TH%E L,
2 Kbk E LT ELISA /N7 7—T 1000 EFH R L7~ HRP £:% anti-rabbit
25 IgG (GE Healthcare) Z 50 L/ )V THRML 72, RiRT 1 BRI E L /2%,
Ve /N 7 7y — TP L. TMB (3,3’,5,5’-tetramethylbenzidine, SIGMA) #%
HEERE LT 500 /T )V TIHRIML. BERKEET o7&, IM g%z 25 41/
7 IV TINA RG22 1E S B 7-1%. Microplate reader Model 550 (Bio Rad)
ZRWT, 6556nm OWHEED 77 L A& LT 450nm OWNEZBEIEL /-,
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ZDHEE. hTROP-2EC ¥ > /X7 EH D K5-70 B LK HuK5-70 itk & OFEE 51—
TS B E N B EC50 12 NEN Tng/mL. 6ng/mL E725 7 (H63) « 0
T ED S DO FFE—FARKSIZHB W TIX HuK5-70 itk & K5-70 Fik I REZ%ED
EBME (Y7427 4—) THDIEARSI N,

5 EiEl4 0 TRLZEBD, GEEDHUFO.5 1 g/mL)ZEREABILL 2 96 well
plate & \Z7= ELISA % (JiEEMIL ELISA) Tid K5-70 Hifk & HuK5-70 bi
EKOFIERBEIENRETH I ENSE (K 53) . BEEOHE (0.1u
g/mL) % @Ak L 7= ELISA T HuK5-70 Hifk O Hi FH 5 &1 08 K5-70 Fifk &
A THIRHI I VBT & LT, HuK7-50 HifkTld 2 DORERES 7 — A0

10 BEEICET S T7LFE4 VT4 —. WDWDS “TEFT 4574 — (Avidity) A%,
K5-70 Hifk EHEARTHMABNITENWI ERFE X 5N,

(EHEs] 4 8]
[ bR K5-70 KD EBAKDEREF v S5 U¥—2 9 ]
15 HuK5-70 HifkD “T7EFT 1 574 — (Avidity) "2 EI® 22 L Z2HME L
T, BFOEBRERT
RRD & B0 HuK5-70 HilkD “FEF 4 574 — (Avidity) 77238 %t B2 E
ZEMN VH EVLOESELITERTLONZUTORBRTRAMN L. X7, #
Pk TdH 5 K5-70 Pk O H Sl A (K5-70 VH), B XN L eI 2 HEE (K5-
20 70 VL) 23— FI2EETEEETERICIDFHELZ (Operon ) . TD
B, K5-70 VH BXL W K5-70 VL OELEFESID 5K Kozak sl (ACC
ACC) Z#HMIML7z., X512 Kb5-70 VH @ 5Kl I HIBREBER AL & L T EcoRI
DELL(GAA TTC) %, 3KIMIZIE Nhel DIRAL(GCT AGO)EfTNL 7=, FIEEIZ,
K5-70 VL @ 5K X HIBRBER AL E U T Age I OFH(ACC GGT) &, 3Kk
25 213 BsiWI OEZ(CGT ACG)E ML 7z, & L7%Z K5-70 VH #izF. LN
K5-70 VL &{=Fid. pCR2.1 X2 ¥ — (Invitrogen) IZHlARAATE, BETE
FRICEKDERIL 72 K5-70 VH BX N VL OBz TEME=ZFNZENK 64 &[4 65
IR L7z, pCR2.1 NI & — T AAEK Nz K5-70 VH BX NN K5-70 VL &z 7
1. FNFNHIPEEEZE EcoRI LU Nhe 1. Age I BLN BsiWI 12 &k » Ti§fk
112




OnCusp
3672 of 14295 Ex. 1002

WO 2013/077458 PCT/JP2012/080800

L. BaFEH OB ZI{To7%, RIZ. YJOH L7 K5-70 VH #EEFiX. B &
IgGl 7+ —LRKBEHXNZ &% —T»H 5. pFUSE-CHIg-hG1 X & —
(InvivoGen) @ EcoRI/Nhe I #ffiziz. K5-70 VL #@fxFidb b Ig k 74— A
FEMHNT & —TH 5 pFUSE2-CLIg-hk X7 # — (InvivoGen) @ Age
5 IUBSiWI S{LI2ZFNFNHAL, YUA-ERFASACARNT I MEE/RSHE
7 (pFUSE-CHIg-MuK5-70, pFUSE2-CLIg-MuK5-70) .
FERETHERLAZO ARSI ME, Ehu#l 3 6 THERL 2 HuK5-70 H $#RH
N 77 % — (pFUSE-CHIg-HuK5-70) B XWX HuK5-70 L #HFEBH X7 & —
(pFUSE2-CLIg-HuK5-70) %. Fit&E®D 1~4 O L BOOHEAEHYE T 293F
10 #HlE (Invitrogen) IZILFEHI X & /=,

H 54 L 54 B XN DG =
| £ hEL
K5-70 374k

1| pFUSE-CH|g-HuK5-70 pFUSE2-CLIg-HuK5-70 HuK5-70 #ifk

E ~EME
K5-70VH/
2 | pFUSE-CHIg-HuK5-70 pFUSE2-CL 1 g-MuK5-70 HuVH/MuVL #i4&
?TUR

K5-70VL

RUA

K5-7QVH/
E ~EE
K5-70VL

3 | pFUSE-CHIg-MuK5-70 pFUSE2-CL Ig-HuK5-70 MuVH/HuVL #i4k

FAS

4 | pFUSE-CHIg-MuK5-70 pFUSE2-CL1g-MuK5-70 ChK5-70 /%"
K5-70 $iik

293F #fi fd (Invitrogen) N D ~ 5 > A 7 = 7 2 a > ¥, NeoFection i 3
(Astec) ZRAWTHEMDOAKICHWH > P2 XT3 2%, 5 HME
15 FreeStyle 293 Expression Medium (Invitrogen) %MW T 37C. CO2EE 8%
D COz 1 2FaN—F—THEEZTHOIBERE LIEZRINL /=, % LETD
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PiARBEX. Y2 R v F ELISAETRIE L7z, BAMIZIE. 96 KT L— k%

PBS T 1ug/mL IZFHFRL 7 Goat anti-human IgG (Fcy specific) (Southern
Biotech)Z 50u L/ =)L THERML., 4CT—Ma—F5 4 > F L7z, WiENv 77

— (0.05% Tween20 Z& 3 PBS) TH#HLA®., JOvF IO Ny 77—
5 2% AFLII)NY E 0.05% Tween20 %53 PBS) % éOOuL/OI)DT%ﬂﬂb‘
1EER. RIBICTT 0¥ V&0, /Ny Ty —Te# L7 #%. ELISA

N T7— (1% AFLII)NT E 0.025% Tween 20 53 PBS) Tl 4 /& RAE
RIZHRNLU2EE REZE 500 /I )V THRML., BRT 2 BFREKGS -, 2
#5h & UT HuK5-70 HikZ AW /o, $ei/Ny 7 7 — T L2tk BRI A bk

10 & LT ELISA Ny 77 —T 1,000 fFH ML 7= HRP #£i% Goat anti-human
kappa (k chain specific) (Southern Biotech) % 50, L/ x )L THML. HRT

1 RSk, ki@ Ny 77 —T¥]iHF L%, TMB (3,3,5,5-
tetramethylbenzidine, SIGMA) REEKRZ 50 L/ )L THRML., FEAKIS
ZiTo7. IM WilEZE 25 /T 2 IV TMAREZE1EI R /%, iMark

15 Microplate reader (Bio Rad) ZMHWT 655nm ORNEZI) 77y L A & L'f
450nm DOWHEZRIE Lz, 4 BEOKEE REFOhifkE hTROP-2 & DO#E

X, Bid U 7= KEEFIEBEME ELISA THlELE., ZORE, <7 A K5-70

VH & HuK5-70 VL 2 5 #k S 115 MuVH/HuVL ¥i/& @ hTROP-2 1% 2 %%

#1% ChK5-70 Hifk & R TH 5 7248, HuK5-70 VH &< 2 K5-70 VL 2 5 4%

20 A5 HuVH/MuVL Hifk® hTROP-2 I3 3 B4 & TEMIE, ChK5.70 &
THMEHIZEN2>72 (K 66) . 2D EMS, HuK5-70 VH 4% HuK5-70 @
“TET 474 =" KEASLTWSZ LRI N/, £ 2T, HuK5-70 Pifk

D TETA T4~ EMEIVEUETKREERT 52012, HuK5-70 VH
DY I/ BOBWEIT o, K41 1Z/R U7 HuK5-70 VH & K5-70 VH O 7 3

25 JBRESNOTY SAAENSSMNDEEB0, TIJBBESMNSG, 7,11, 12, 13, 20,
38, 40, 44, 73, 75, 81, 82c, 83, 87, 108 BLUW 109 HEHDO A 1THMOT7T I /&

A%, HuK5-70 VH & K5-70 VH E D TRZE>TWD (7 X /EEH B Kabat
5OEFEAIODIIHKS7Z) . HuK5-70 VH OINSDT I J#aEMET 2 K5-

70 VH D7 I JBIZ 1 DI DB ZEREKZERFERICEOERL,
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N2 % — (pFUSE-CHIg-HuK5-70 ZE84K) Z{E®L7~. =512, Landolfi 5
DI, Immunol. 166:1748, 2001)i2k 3 &, VHD 11 HHE 38 FHDT 2
JENE FRUERIERO T ET 4 T4 —IZBEEG L TBD., MFEOT I JBENNT
ZYYRMEKOT I JBICERT DI EICED. TEF 4 74—, BLOEWE

5 HARAMLETSZZENHEINTND, ZIT. 11 HHE S FHOTI JED 2
HEREABHESTER L, K67 IT/ERL /& 18 %D HuK5-70 VH Z R4 D
“CMET 2 BRI ER LTz,

| fERLL 7= 18 #4H D HuK5-70 VH £ R4k (pFUSE-CHIg-HuK5-70 Z Bk D

10 RNy &H—) %, THN<THh HuK5-70 L $EHFEHE X ¥ — (pFUSE2-CLIg-
HuK5-70) &#AGHE T, HEK293 filgichS> A7z al., 0K
% EWEMATET S/ BERF S hTROP-2 & 0fS &1 Ik & 158 BT AR
ft ELISA THRF L=, TR, 18 MO HuK5-70 VH ZREED S &,
HuK5-70 VH 4 4AFZBHDO R(TINF )% G(T U T INTEBRL 7= R44G TR

15 {& (HuK5-70 R44G ; LA'F HuK5-70-2) 12BNV T, BHS M aHEAESEEDOM
EagE® 5N (19 68) . HuK5-70 VH R44G (B F HuK5-70 VH2)iE 5T D
EFNEE 69 1R L7z,

(s 4 9)
20 [HuK5-70-2 HiAOBEEB IO F ¥y 575U F—3 5 2]

- HuK5-70 R44G ZRMFUK T H % HuK5-70-2 Hilkid, AFOX S ITHERL 7,
pFUSE-CHIg-HuK5-70 R44G & pFUSE2-CLIg-HuK5-70 % 293F #iA2IZ b 5
CAT7xiarl, 5 HEEEZTT > A&®%, HBEREEBILZ, BIL =5
# F{ED S rProtein A sepharose Fast Flow (GE Healthcare) Z H T, HuKS5-

25 70-2 PURERERL . BRI 72 HuK5-70-2 Hifk & 544 F T SDS-PAGE i
FORBALZEZ A, I 50kDa @ H $H& 4 25kDa @ L SR . =<
NOPUEDFEIX 95% LA L TH o7 (K 70) .

&L 72 HuK5-70-2 3L HuK5-70 HifED hTROP-2 & O#ESEN =& E
EViREM{t ELISA 3 LXWMNMEREESIREM{L ELISA TR Lz, SEEHR
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E#3{t ELISA T (1 g/mL ® hTROP-2 Z@EHLL7= 96 W)L 7L — k& {#
A) . 774274 —OREEZT o 72/ HR,. HuK5-70 Hifk& HuK5-70-2 $ifk
OREAMBITIFEERD, MFEDOT T4 25 4 —RBESTH . KRITESEHIH
E it ELISA (0.1 xg/mL @ hTROP-2 Z[E#{L L7~ 96 Yzl /L — 2%
5 M) RKDTETAT4—DREZEITORMER., BELBEZAVWZESORBREL
Fltk. HuK5-70-2 FiEOHEESEMEIT HuK5-70 fikX DB SMIZEN - 72
(® 71) . BAk#IZIE, ECso i, K5-70 Hifk/® 11.4ng/mL. HuK5-70 Fifk
% 33.4ng/mL. HuK5-70-2 §ifk74Y 11.4ng/ml, TH VD, HuK5-70-2 Hifkid.
HuK5-70 Hifk AT “YEST 4 74 =" L. Kb5-70 Hifk & R OiE %
10 Z2FITHHDTHDIENRIN

(ZEHEHI 5 0)
[t FEMEHL hTROP-2 Fifk ORIk AR S ZEADCC)E D RIE ]

(1) EERIHH LA R O PR
15 EEMEIEE L TR, AIfERIC hTROP-2 #5889 5 b kAWM SWAs0,
t bR A PK-59. & MEiSLAREMASE PC-3 ZH W2, 10 cm filakE%
TAYIaTHRELEY Ty MilgE M) T UM EX > T L — bS53
BEL., 7ot BHICBE L. ADCC 7 v &1 AOEMIZ0.5% FBS Z&Mx
7= Leivovitz L-15 ¥5#t (SW480 fifid) F7/=1% RPMI-1640 54 (PK-59. PC-3
20 ML) EAWZ. #EO#% (1000 rpm, 347, BiR) . XL v hERUEH#T 2X
105 cell/mL OB EIZ/R 5 X D ITHE L. EafiiEks L,
(2) & bRFH i B ARG O 5 B
fE AR 2 ~/S U AR, PBS T 2 {5127 3%, Lymphoprep (551t
FEG) FICERBLUEOLZ (BE. 750 rpm, 5 4. KIZ 2000 rpm, 20 ) .
25 L%, PEESEIZS D BEZME (BE ARMnDEZEK) 26EIL. PBS T
3 [Elif'a?%ﬁéj 7w A B CHARERERE L, Ty —Hile & L/"Cﬁﬁﬁ
L7z,
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(3) & FE{EHT hTROP-2 Fitk (HuK5-70, HuK5-70-2 BL N HuT6-16-2 §i
&) @ ADCC {& 1
96 JEET L — b~ (FALCON #t#l) (1238 L 28 fiiaisakd 100 L (2
X104 cel/ v )b) EMHELE. RNWT. b b REmEZME (7275 —#
5 M) &, x5 A ¥—7 v MEREEA 40:1 s K SiTEHmL 7z,
WiT, WRPUAE LT, b FAYLH hTROP-2 Bifk (HuK5-70, HuK5-70-2 3 &
N HuT6-16-2 Hifk) #RHEKBEEMN 0.1~30ug/mL 725X MA T, &8
Z 2000 L & LT CO2A1 >FaX—F—R (B7C., 5%C02) T 6 KrffjE#E =17
> 7=, %%, Cytotoxicity Detection Kit (LDH) (Roche, Cat. No. 11 644 793
10 001) Z#HW, Kit IO 7O ha—IVZHE- T, T 779 —FlgIic k0 EE
BEZTREY—Sy MR OMBENSEE EIEARH SN 2B KEREER
(LDH) DEEZEMEL. ZOWEHREHFME L T ADCC EE &G L7z,

72A~T72C IZ/RL 72 & B0, HuKb5-70. KU HuT6-16-2 Hifkid hTROP-
15 2 ZHiREICRRT 2 b XBEMAE SW480 (K 72A) . b b RIEM Ik
PK-59 (€ 72B) . k hAIZAREMMAK PC-3 () 72C) 12X L T. ABIKEH
IZ ADCC {EERET L EMNHASME oz, £/42K 72B BLUK 72C 2
FLmEHD, HuK5-70-2 Fifkid b MEEAIE PK-59 5 X0 ki il
fiatk PC-3 MifidiZx LC. HuK5-70 Hifk &k U B3R ADCC I EREMT 5 &
20 SN ER o, HuK5-70-2 Hifkid, aihd &HB 0. HuK5-70 VH D 4 4%
HORTIVFZNE GTUTI)ICERT S I EI2XK D, hTROP-2 iIZx9 54
B (TET A4 T4 ) WRELAEFKETHD, HuKS-70 FikiZlbRTHRIEL
7ET AT 4= ADCC {EMHEITRBL TWa Z EARSN/z, Lzdto T,
HuK5-70-2 HifflX, in vivo IZHWNWTH, HuK5-70 bk & [FEkICENZPEE .
25 WEMEATS BFEL X, HuK5-70 HikL D EWHIBEBEREZELED) b
DEHREIND, ULOEMS., HuK5-70. HuK5-70-2 KX HuT6-16-2 i
KiZ. hTROP-2 ZMAERHEICHKE T 2EBICH L TR REBERATKERDZ &
VRVIN . F=F g WA
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PEZE E DR nTEeE
AFEHIZ LT, hTROP-2EHRMIZKE L. in vivoll B W TE WHEEIE
HaEHITHhE. BRI, A& Tinh ivoTOEWHIEEEEZEIT T
J 7 O—FI)LHiE, FRICEZPEOS 5 hMEHKTH5HbD 2T L&
INTED, ISICAFKRAIL. BHTREEETOINA TU R—<, YEGiAOK
Fro Ui ELSREREOESHK. HE OB UIBEAEEHNRY, fE
BORIM AL, BEOBRIHAXIIZE ATy hE2R#HEITLENTE S,

BEHEX T Y —FTF A b

EEHES 3 . &RDNA
BAEE 4 . 5RDNA
BEFEFF 5  HRDNA
BEFIES 6 1 B RDNA
BEAIEH 7 © & KDNA
BAEE 8 . 5RDNA
BEES 9 . A kDNA
BIFI®E 1 0 : G RDNA
BHES 11 : ADNA
EHHES 1 2 : ARDNA
BUFIES 1 3 : &RDNA
Bl5HS 1 4 . AKDNA
ElFFEH 1 5 : B kDNA
BEF&ES 1 6 : GkDNA
BEFIES 1 7 . 5DNA
BlF%ES 1 8 . AEKDNA
ElFIEE 1 9 . 5 KDNA
BHEE 2 0 : 5RDNA
BEFEF2 1 . GKDNA
BlFIES 2 2 . A RDNA
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1. HEVESOT S ) BESSEIES 9 2 k9 8 TRENST I/ Bils
M50, LEVEROT S BEANEAEE 9 3 TRENST S / B
N 5755 RTROP-2IT X9 5 Hifk.,

2. FROHMVEROCDR 1 ~307 3 /BEFSN. ThENE. BAE
B36~38TRINETI /MESNTHY. KO/ Ui, Hifkd LV
HAOCDR 1 ~307 3/ BEFN, ZhEnEC, RAERA1~437T
RENDT I EESITH D, #RIE 1 ERROFE.

3. HBVEBOT I / BEANSENES 9 430 5 TRENBT 3/ Blls!
MER0. LEVEROT S BRANEARD 9 6 TRINST 2 /B
s s, & FTROP-2I23 S 5 Hifk,

4. HKOHBVEROCDR 1~307 3 /BESN, THENMT, RIE
B66~68TRENDTI/BESTHY . KU/ U, FlEOLBVE
HOCDR 1~307 2/ BEAN. 2hehlic, BFRS7 1~7 3T
RENDTY I MRS TH D, R 3 BROFE,

L BURATE MRMERETH S, R L~ 4 OLINA 1RO i,

6. Bitkitin vivoCHIRBIE 26T 5O TH S, HREL~5DNFhh
| B ko Hilk. |

7. 5~20mgkghBEDOBREET0% U LOBEEREREERHZ2RIDDOTH S,
HRE 1~ 6 DVTNA | HICEBOBIE.

8. HIERMEN MRS 1 5 R T DI S EEAE < TH 1B 1 BTH S,
ORI 7 RO B,

9. 10mg/kglh O MEE5T50% M E OIS REMSEEERTH0TH 5.
ARIEL ~6 OWNWTNHD 1 HIZERKD PR,

10. 2fLL Lo E b EEMHILEIC A L CHIBEE 2 3 5. @RIE 1~ 9 0
WERA 1 I RO F .

1 1. EtEE (KdfE) 74%1.0x101° MU FTHh %, #EKEI1I~1 00 TNMn
1 HIZEE I D bk,

n
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12, ik E// 27 0—FIHERTH S, ERE1~1 1onTnH 1 HIZRK
DHik,

1 3. EEA,. b MEE. b MalZE. B b RBE. B NFUE. b MIRE,
EMEAOE NEEEMNSRDBL0RIIND DR LEB1IETH S, 3§

5 - RIE6 ~1 2DNWTFIH 1 HIZEREDHUAE,

14. BENE NEE. £ MRS, b Mg, b FEERCE RIFREN S 78
HHEIOBEINDOERLEDHIFBTHD, FHRKEE6~1 200WTN 1IHIZ
S DOPUE.

15. BENERBXUIERBETH D, FRKE6~1400WTNMN1EHIZEEKD

10 ik,

1 6. FEEMBEAEKLS, b MEEMREKRPK-59, & MEEBEMEAKBPC-3. & MNE
FEANAIMRKP-3L. b MREMIARKP-2. b MRS MMRARPK-1. & MR
RIBkPK-45H. bt MR MAAKPK-45P, b MEEEMMRKTCC-PAN2, k& K
PEMRERSUIT-2. & b KIBEMRKCACO-2. & M XKBEEmMAEIEKESW4L80.

15 E b RBEHMKDLD-1. & M REEMAKHCT 116, t b 28§ o kk
JIMT-1. b FFIEMEMKHCC1143. & FABHMIARMKMCEF-7. & HZLEM
fa#EMDA-MB-468. t hHINZEMAEKDUL145. b b aisLAREM A RPC-3,
b DN B M AR MR SK-OV-3. bt b A M ik Calu-3. &  JH S Hll A%
TFK-1N 572 258X 0B EIND V< EH2THS. ERKHIO0~15D

20 W) 1 IBIZE R DB,

17. BEMBKS., & MEOEMRKPK-59. &b hIEEMBEKBXPC-3. & hX
IS M RSW480. b MAWEMAERCalu-3. b MEIEHMAZRKMBA-MD-468
EOE HIRBSEMERSK-OV-300 510 L D BIIN D D L 62T H

_ B, FRIE1L0~1 50T NH 1 HIZEHDOHLK,

25 18. @ERE1~1700WTNH 1 HICEHEOFKITHK T 2 HiARE .

19. BFIFEFTI 2XITI 8 TREINDTY I /EES., KU/ XX, BEFES9
STREINDT I/ BEINEZEDHOTHS. HRE1 S IWMOBIIKRET .

20. BHIES I ALY S TRENDST I /JBEN. RO/ Xid., BEINEFS9
6 TREINDT I /EBEEINZEDLDOTH D, #KRIE1 S LROTUEE .
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21. @FRE1~1700WTNH1LEICHRBEOTIAE. FUBBEERY X35
MiEEZ2ET2WEELEED. k- EHESK,
22. 5KRKIE18~2000WTNd 1 HEIZEREOIUAN &, PUEEBERT
XIIHRRIEN 2 E T OoME L ESD. PR - 5B &K
5 23. W;AS. b MREE. b hAnoiE. b R, t MRS, & RIRELE,
EREROE MBS SR HEI D BIINDE L2 EL 1BTH S,
RIE 2 1 X3 2 2 e oEEEK.
24. EENE FEE, EMKRKBE. E MR, b FRUEKOE FIREREN SR
DHIDBEINDPREDHIFETH D, FHRKHE2 1 XL 2 2EHDOECK.
10 25. EENEREEXTEGEBETHD. 21 ~2400nTnH 1 HIZEROES
| k. | |
26. @KHEL~170OWTNAH 1 HITEHBMOTUE, #HRHE18~20D1TN
N TIEIZREEROTAERET . ROGERE2 1 ~2 5 0W T 1 HIZEEROE
EHENSREHLIDBIND DR ES LEEED. EEHKRY.
15 27. BEOHEBIZANDEGHDTHS., #HKE2 6 BB OMEY.
28. hERVOBIERZALZVWDHDOTH S, &KHEH2 7 8O KRY.
29. BEOZHICANDEHDTHS., ifiKHE2 6 koMY .
30. fEEAL. b MEE. b FATZERE. b FRBYE. b RIS, b LIPERE,
bE MR ECE NEEBRNSRABLIORIEIND DB LEH1IETHS. F
20 RIE2 6 ~2 90WnWTNd 1 HIZREEDOHEY.
3 1. BENHEEIEBETHS, 5RE26~3 0D0nTNH 1 HIZREEK
DL ,
32. RE1~170WTNH 1 HIZRREHOFUEA, FHRE18~20DnTh
N1 EIZREOTIAM R, ROGEREZ 1 ~2 5 00N 1 HITEROE
25 GHNSL DRI DBITND DR &b L EESD, EHEAL.
33. KEFPVOBMEREZBALENVNDHDTH S, EKHE3 2D IBHEA
34. EEAS,. b RMEE. b bEIIRE. B M REBE. b MALE. b IRRYE,
bt hREEROE FNEEENS AL RIINS DR ED 1 BTH D, i
KIE 3 2 X1 3 3 s B A, '
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35. BRE1I~17DOWTINH)1IEHIZHEOPUE, FRE18~20001nTHh
D 1IEICRBEOVIER . KOFEKREZ2 1 ~2 5 00T 1 HIZREEHKOE
BN RLBIVDBIEINS D &b 1 EESD. BEZEAL.

36. FEEAN., & MNEE., & halil@E. B KB, b FEE. b MIIEE.

5 E MR EOE NEEEN SR 5BEL0BIINS LR EH 1HETH D, 35
SRIE 3 5 FRAD B WA | ‘

37. BREI~17OWTIL 1 HICEROFIK, #HRE18~2000nWTh
M 1EIZRBOFARE ., ROFERE2 1~2500nThy 1 HIZKko®
BUDERIBEDRITIND DR E b LHE. AEH S RIS N7tk &

10 ~  ZREEIE. KL ER/ X03FihkEh o 7V aikibd s &%
BEBET D, ORI .

3 8. EEA. b REE. B MEZRREE. b PXIBE. b FEIE. b FIIRLUE.
EREEOE NEEEN SR 5BHEVRIEND L2 1HETH D, F
KIE 3 7 EEH DAL, . .

15 39. @RE1I~170WTNH, 1 EHIEBObIE, FREL18~20001TN
N1 IRICREOPIER . RUGEKRE2 1 ~2 5 0WTHNh 1 HIZEEKOE
BHRNSHROIBIVBIINS DR ED 1EEED. BBOBEA. 2 A
XA F Y R,

. 4 0. BEMN. b MEE., b MAZIBYSR. B FRBE. B RAFE. b DIREYE.

20 EMEAKOE NEEBENMPSRIBIDEINZ DR ED1IETHS, 78
KIE 3 9ie#DF v K,

41. FRE1~1700WTNN1EHIIRBOFAKEI—RI BRI X7 LAF
K.

42. @FRE1I8~2000nWITNH» 1HEIIEKOLEMHFE23—-RIBHRY XY

25 LFF K,

43. FHREA41 T4 2BBORY XY LAF RESDMMBMARNY & —,
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Ko-70
VH

ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCCACTCCCAG

MGHWSCIILFLVATATGVESY
(TCCAACTGCAGCAGCCTCAGGCTGACCTOGTEAGGCCTORGGCTTCAGTCARGCTGTCL
VQLOQOQPGAELVRPGASVIKTLS
TGCARGGCTTCTGGCTACACCTTCACCATCTACTGRATARACTGGATGARACAGAGGCCT
CKASGYTPTIVYHWINWYVEQRSTP
(GACAAGGCCTTGAGTGGATCCGAAATATTTATCCTTCTGATAGTTATACTARCTACRAT
G QGLEWIGNIVYPSDSYTNTYLN
CARBAGTTCAAGGACRAGGCCACATTGACTGTAGACAATCCTCCAGCACAGCCTACATG
0O K PEDKATLTVDEKSSSTATYHM
CAGCTCAGCAGCCCRACATCTGAGGACTCTGCGGTCTATTACTOTACAAGRACGTCTATG
0LSSP?PTSEDSAVYYCTRTISHM
(CGGACTACTCGAGCCAACRCACCACTCTCACAGTCTCCTCA
ADYWGOQGTTLTVSS
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Ka-10
VL

ATGGTATCCACACCTCAGTTCCTTGTATTTTTGCTITTCTGGATTCCAGCCTCCAGAGGT
MVSTPQFLVFELLFWNIPASERSG
GACATCTTGCTGACTCAGTCTCCAGCCATCCTCTCTGTGAGTCCAGRAGRARGAGTCAGT
DILLTQSPAILSVSPGERTYVS
TTCTCCTGCAGGGCCACTCAGAGCATTGGCACAAGCATACACTGGTATCAGCAAAGAACA
FSCRASOQOSIGTSIHWYQQRT
ARTGGTTCTCCAGGCTTCTCATAARGTATGCTTCTGAGTCTATCTCTRGGATCCOTTCL
NE¢SPRLLIKYASESTIGSGTIPS
AGGTTTAGTGGCAGTCGATCAGCGACAGATTTTACTCTTAGCATCAACAGTETCRAGTCT
RFSGSGSGTDFTLSINGUVES
GAAGATATTGCAGATTATTACTGTCARCARAGTAATAGCTGGCCATTCACOTTCCACTCG
EDIADY Y CQOSNSHPFETEGS
(CGACAAACTTGCARATARAR

CTKLETIEK
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v2/G€

K5-107
VH

ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCCACTCCCAG
MGewWSCIILFLVATATGYVHS 0
GTCCRACTGCAGCAACCTGOCTCTGAGCTGOTGAGGCCTACAGCTTCACTGRACCTATCC
VQLQOQPGSELVRPGASVETLS
TGCAAGGCTTCTGGCTACACATTCACCAGCTACTGGATGCACTGGGTGAAGCAGAGGCAT
CXASGYTFTSVYWMHWYEQRH
GGACAAGGCCTTGAGTGGATTGGAAATATTTATCCTGGTGGTGGTTATACTAACTACGAT
G QGLEWIGNIVYPGGEGGVYTNTYD
GAGAAGTTCAAGAGCAAGGGCACACTGACTGTAGACACATCCTCCAGCACAGCCTACATE
EXFXKSKGTLTVDTSSSTATMN
CACCTCAGCAGCCTGACATCTGAGGACTCTGCGGTCTATTACTGTACAAGATCATCCATT
BFLSSLTSEDSAVYYCTRSSYV
TTTGACTACTGGGGCCAAGGCACCACTCTCACAGTCTCCTCA
FDYWGQGTTLTVS S
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K5-107
W

ATGGTATCCACACCTCAGTTCCTTGTAT T TTGCTTTTCTGCATTCCAGCCTCCAGAGGT
MvsSTPQFLVFLLFWIDPASRE
GACATCTTGCTGACTCAGTCTCCAGCCATCCTOTCTOTGAGTCCACGAGARAGAGTCAGT
DILLTQSPAILSVSPGERYS
.ETCTCCTGCAGGGCCAGTCAGAACATTGGCACAAGCATACACTGGTTTCAGCAAAGAACA
FSCRASONIGTSIHWEOQOQRT
RATGGTTCTCCAAGGCTTCTCATARAGTATGCTTCTGAGTCTATCTCTGGGATCCCTTCC
NGSPRLLIKYASESISGI?PS
AGGTTTAGTGGCAGTGGATCAGGGACAGATTTTACTCTTAGCATCAACAGTGTCCACTCT
RFSGSGSGTDFTLSINGSTVES
GAAGATATTGCAGATTATTACTGTCAACARAGTAATAGCTGGCCATTCACGTTCAACTCR
EDIADYYCQQSNSWPEFTEFGS
GGGACAAAGTTGGAAATAAAA

G TKLETIK
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v4/4€

K5-116-2-1
VH

ATGGGATGGAGCTETATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCCACTCOCAS
M6WSCIILFLVATATGVESHQ
GTCCAACTGCAGCAGCCTROGCTGAGCTOOTEAGGCCTE0ACCTTCAGTGARGCTRTCC
VQLQOQPGAELVRPGASVIKLS
TGCAAGGCTTCTGGCTACACCTTCACCAGCTACTGEATAACCTOCATGAAGCAGAGGCCT
CXASGYTPFTSVYWITWYVEKQRTE
GGACAAGGCCTTCAGTGCATCGGAAATATTTATCCTTCTGATAGTTATACTARCTACRAT
6 QGLEWIGNIVYPSDSYTNIN

CAAAAGTTCAGGGACAAGGCCACATTGACTGTAGACAAATCCTCCAGTACAGCCTACATG
QKFRDKATLTVDEKESSSTATYMN
CAGCTCAGCAGCCCGACATCTGAGGACTCTGCGETCTATTACTGTTCAGCCCTCTTTGAC

QLSSPTSEDSAVYYCSALFED

TACTGGCACCAAGGCACCACTCTCACAGTCTCCTCA
Y WEQGTTLTVSS
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v2/8¢€

K5-116-2-1
VL

ATGGTATCCACACCTCAGTTCCTTGTATTTTTGCTTTTCTGGATTCCAGCCTCCAGAGRT
MvSTPQFLVFLLFWIPASRE
GACATCTTGCTGACTCAGTCTCCAGCCATCCTGTCTGTGAGTCCACGAGRARGACTCAGT
DILLTQSPAILSVSPGETRTYS
ETCTCCTGCAGGGCCAGTCAGAGCATTGGCACAAGCATACACTGGTATCAGCAAAGAACA
FSCRASQSTGTSIHWYQOQRT
ARTGGTTCTCCAAGGCTTCTCATARAGTATGCTTCTGAGTCTATCTCTGAGATCCCTTCC
NGSPRLLIKYASESTIGSCGCGTITPS
AGGTTTAGTGGCAGTGGATCAGGGACAGATTTTATTCTTAGCAT CAACAGTATCCACTCT
RFSEGSGSGTDFILSINGSUVES
GAAGATATTGCAGATTATTACTGTCAACAAAGTAATAGCTGGCCATTCACGTTCAGCTCS

" EDIADY Y CQOSNGSHEPEPFTEG GS

GGGACAAAGTTGGAAATAAAA
G TKLETIEK
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76-16
VH

ATGGGATCGAGCTGGATCTTTCTCTTCCTCCTGTCAGGAACTGCAGGCGTCCACTCIGAG
M 6WS8WIFLFLLSGTAGVHSE
GTCCAGCTTCAGCAGTCAGGACCTGAGCTGGTGAAACCTGGGGCCTCAGTGAAGATTECC
VQLQQSGPELYVEKEPGASYVEKTIS
TGCAAGGCTTCTGGATACACATTCACTGACTACRATATGCACTGGGTGAAGCAGAGCCAT
CKASGYTFTDYNMHEWVEKEQSH
GGAAAGAACCTTGAATGGATTGGATATATTTATCCTTACAATGGTGGTACTGGCTACAAC
CXKNLEWIGYTIYPYNGGTGYN
CAGAGGTTCAAGAGCAGGGCCACAATGACTGTAGACAAATCCTCCAGCACAGCCTACATG
ORFESRATMTVDEKSSSTATYM
GAGCTCCGCAGCCTGACATCTGATGACTCTGCAGTCTATTACTGTGCAAGAGAAGACTAC
ELRSLTSDDSAVYYCAREDZY
GGTAGTAGCCCCTCTTATGCTATGGACTATTCGCGT CAAGGAACCTCAGTCATCGTCTCC
G § 8 PSYAMNDYWGQGTSVIVS
TCA

S
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v/2/0vV

16-16
VL

RTGAAGTTGCCTGTTAGGCTGTTCRTGCTGATGTTCTGGATTCCTCCTTCCAGCAGTGAT
MXLPVRLLVLMNFWIPASSESS D
GTTGTGATGACCCAAACTCCACTCTCCCTGCCTGTCAGTCTTGGAGATCAGGCCTCC&TC
VVNTQTPLSLPVSLGDOQASII
TCTTGCAGATCTAGTCAGAGCCTTGTACACGGTAATGGARACACCTATTTACATTGGTAC
S CRSSQSLVHGNGNTVYLHTWY
CTGCAGAAGCCAGGCCAGTCTCCAARGCTCCTGATCTACRAAGTTTCCAACCGATTTTCT
LQKPGQSPELLIYXVSNRTES
GGGGTCCCAGACAGRTTCAGTGRCAGTGEATCAGGGACGRATTTCACACTCAAGATCACC
GVPDRFSGSEGSGETDFTLIETIS
AGAGTGGAGGCTGAGGATCTGGRAGTTTATTTCTGCTCTCARACTACACATCTTCCCACS
RVEAEDLGVYPFPCSOQTTHUVPRT
TTCGGCTCGGGGACAAAGTTGGARATAAAA

FGSGTEKLETITK

OnCusp
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v/ LV

K5-70 VH
HuK5-70 VE
DA980102 VH

K5-70 VH
HuK5-70 VH
DA980102 VH

K5-70 VH
HuK5-70 VH
DA980102 VH

1 2 3 4
123456789 0123456789 0123456789 0123456789 0123456789
QVOLQQPGA ELVRPGASVK LSCKASGYTF TIYWINWVEQ RPGQGLEWIG
QVQLVQSGA EVKKPGASVK VSCKASGYTF TIYWINWVRQ APGQRLEWIG
QVQLVQSGA EVKKPGASVK VSCKASGYTF T----- WVRQ APGQRLEWMG
5 § 1 8
01223456789 0123456789 0123456789 0122223456789

a abe

NIYPSDSYTNY NQKFKDKATL TVDKSSSTAY MQLSSPTSEDSAV
NIYPSDSYTNY NQKFKDKATL TVDTSASTAY MEQSSLRSEDTAV
----------------- RVTL TSDTSASTAY MEMSSLRSEDTAV

1 1 '
9 0 1
0123456789 0123456789 0123
YYCTRTSMA- -DYWGQGTTL TVSS
YYCTRTSMA- -DYWGQGTLV TVSS
VHYYCAR----- -WGQGTLV TVSS
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1 2 3
123456789 0123456789 0123456789 (123456789
K5-70 VL DILLTQSPA ILSVSPGERV SFSCRASQSI GTSIHWYQQR
HuK5-70 VL EIVLTQSPA TLSLSPGERA TLSCRASQSI GTSIHWYQQK
141174 VL EIVLTQSPA TLSLSPGERA TLSC------ ==--- WYQOK
4 5 6 1
0123456789 0123456789 0123456789 (123456789
§5-70 VL TNGSPRLLIK YASESISGIP SRFSGSGSGT DFTLSINSVE
HuK5-70 VL PGQAPRLLIK YASESISGIP ARFSGSGSGT DFTLTISSLE

L41174 VL PGQAPRLLIY -=----- GIP ARFSGSGSGT DFTLTISSLE
1
8 9 0

0123456789 0123456789 01234567
K5-70 VL  SEDIADYYCQ QSNSWPFTFG SGTKLEIK
HuK5-70 VL PEDFAVYYCQ QSNSWPFTPG QGTKVEIK
141174 VL PEDFAVYYC- ---we--- FG QGTKVEIK
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T6-16 VH

HuT6-16 VH1
HuT6-16 VH2
DA935238 VH

T6-16 VH

HuT6-16 VE1
HuT6-16 VH2
DA935238 VH

T6-16 VH

HuT6-16 VHI
HuT6-16 VH2
DA935238 VH

1 2 3 4

123456789 0123456789 0123456789 0123456789 0123456789
EVQLQQSGP ELVKPGASVK ISCRASGYTF TDYNMHWVKQ SHGRNLEWIG
QVOLVQSGA EVKKPGASVK VSCKASGYTF TDYNMHWVRQ APGQGLEWIG
QVQLVQSGA EVKRPGASVK VSCKASGYTF TDYNMHWVRQ APGQGLEWIG
QVQLVQSGA EVKKPGASVEK VSCKASGYTF T----- WVRQ APGQGLEWMG
5 6 7 8

01223456789 0123456789 0123456789 0122223456789

a abe

YIYPYNGGTGY NQRFKSRATM TVDKSSSTAY MELRSLTSDDSAV
YIYPYNGGTGY NQRFKSRATM TVDKSTSTAY MELRSLRSDDTAV
YIYPYNGGTGY NQRFKSRATM TVDTSTSTAY MELRSLRSDDTAV
----------------- RVTM TVDTSTSTAY MELRSLRSDDTAV

1 1
9 0 1
0123456789 000000123456789 0123
abcde

YYCAREDYGS SPSYAMDYWGQGTSV IVSS
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GM. TIC ACC ACC ATG GGG 765 AGC I6C ATI RIC CT6 ITT CIT GIC GCE& ACT GCA ACR GRC

M6 ¥ 5 CITITLFLVRT .Ii T &
GIT CAC TCA C2G 61T (26 CI& GTC CAG TCT 65k 6CT GAG GTG ARG AN CCA 656 6C3 ICT
VESQUV QLY Q56 FE VY K ¥ PG E!. S

GIC ARA GIG AGC TGT A3G GCC TCT GeC TAT'ECG pu( ACG Y8 TM TGG RIC ART TGG GT6

VEVYSCERYSG6EYTFTIYWHINGY

66 CAA GCT CCT GG CAB (66 716 GAA 766 ATT G6C AAC A1C TAT CCC TCA &AC TCC TaC
R QAP 6 QRLEFKWTIGS I Y 2SS DS ¥

ACC ARC TAC AAT (X6 AAG TTC ARG GAC AAR GCC ACT CTC ACC GIA GAT ACC AGTGCC TCC

TMYI@QKFKDKATLTVDTSAS

‘ACA GCC TAT ATG GAG CTG AGC AGT M C6C AGC A2 G (3 606 GTG T TaC T6C ACC

TAYMELSSLRSEUTAVYYCI

36K MCC TCC AT6 GCT GAC TAT 165 66T C26 GAT ACA CT6 GT6 ACT 616 ACC TCC &7 26C
RT S ¥ ADY WE Q6TIL VTV S s
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ACC 66T ACC ACC ATG M6 CTC CCR 676 CBC CTC CT6 61C CT6 ATG TIC 165 ATT CCC 6CT
HE{LPVRLLVLHFHIPA

mmmmmmmmmmmmmmmmmmmm
55501V ¥TQSPLSLPVTI PG L
mﬂmmmmmﬂmmmmm&m&mmmm
P25 IS5 CRS S QST VHGY 6NTUY

CTG CAC 765 TAC CTG CAA AAR CCT GGA CAG AGC CCC €26 CT6 CT6 'ETC TAC A GIC AGC

LEWYLQ K26 QS P QL1 I VEYS

-MTAGATTTR@CG@GGTGCCCGACAEGTHECGGH&GCGGC‘AMG&CACAGMTTCECC
¥R TP S6EVPDRFSGES G5 6T D F T

L

(AT 616 CCC ACT TIC G66 GAC GGC ACT AAG GT6 GAG ATC MAG CGT ACG
EVPTITTIGEGEETEKYVYETI K

CTG AR ATC TCC C65 GT6 GAR 60C.GAG GAC 61T 666 GIT TAC TAT T6C 2C CAG ACh ACC
K1 §RVYERXZEDVGEYITYICS3 QT I
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EcoRI  Kozak
GAA TTC ACC ACC ATG GGA TGG TCC TGC ATT ATT CTC TTT CTC GTC GCC ACC GCC ACA GGC
M ¢ W s ¢ I I L F L V A T 2 T @

GTG CAC AGC CAG GTT CAA CTG CAG CAA CCT GGG GCA GAG CTG GTT CGG CCA GGG GCC TCC
v¥ § 0o Vv QgL Q Q P GAE L VR P G A S

GIC AAA CTG TCC TGC ARA GCT TCT GGC TAC ACT TTC ACC ATC TAC TGG ATC AAC TGG GTG
v =L S CEKASGY T F T L Y W I N WV

AAG CAG AGG CCC GGC CAG GGC CTG GRA TGG ATC GGA AAT ATC TAT CCT AGC GAT TCT TAC
K ¢ R P G Q G L E ¥ I G N T Y P § D § ¥

ACA AAT TAC AAC CAG AAG TTC AAG GAC AAG GCT ACC CTG ACC GTG GAC AAA TCT AGC TCC
I N Y N O K F K DK ATUL TV DIEK S S 8

ACA GCC TAC ATG CAG CTG AGC AGC CCC ACT AGC GAG GAT AGC GCA GTG TAT TAT TGT ACC
T AY N QLSS PTSEDS AV Y Y CT
Nhel
AGA ACC AGC ATG GCC GAC TAT TGG GGA CAG GGC ACA ACT CTG ACC GIG AGC AGC GCT AGC
R T S MW ADVY WGQ GTTIL TV § 8
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Agel  Kozak

~ ACC GGT ACC ACC ATG GTT AGC ACA CCT CAA TIT CTG GIC TTC CTG CTC TIC TGG ATT CCT

v s TP QF LV F L L F W I P

GCC AGC AGA GGA GAT ATC CTC CTG ACA CAA AGC CCC GCA ATC CTG AGC GTG TCC CCC CGA
A°S R 6D I L L T Q S PATI L SV S P G

GAG CGC GTG AGC TTT AGC TGC CGG GCC AGC CAG AGC ATT GGA ACC AGC ATC CAC TGG TAT
ER VS F S CR A S Q 8§ I ¢ T 8 I H W Y

CAG CAG AGA ACC AAC GGG TCT CCC AGG CTG CTG ATT ARA TAC GCT TCT GAG TCT ATT TCC
QR T NG S PRULULIIEKTUYASES I 8

GGG ATC CCA AGC AGA TTC TCC GGC TCT GGC AGC GGC ACT GAT TTT ACT CTG TCT ATC AAC
¢ I P SR F S G S G S8 G TDFTTUL S I N

AGC GTG GAG TCC GAA GAC ATC GCC GAC TAC TAT TGT CAG CAG AGC AAT TCC TGG CCA TTC
s VESEDTIU®ZDY Y C Q0§ XN 8 W P F

BsiWI
ACC TTT GGC AGC GGC ACC AAG CTG GAA ATC AAG COT ACG

T F G S G T KL E I K
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EcoRI  Kozak
GAA TTC ACC ACC ATG GGC TCG AGC TGT ATT ATT CTC TTC CTC GTC GCC ACT GCA ACC ¢Ge
M 6w § ¢ I I L F L Va2 TG AT ¢

GIC CAC TCC CAG GTC CAG CTG GIG CAG AGC GGA GCT GAG GTG AAG ARG CCC GGC GCC AGC
VE S QV QL V QS C¢CAEVE K P G A S

GIT AAG GTT TCT TGC AAR GCC TCT GGC TAT ACA TTC ACA ATC TAT TGG ATC AAT TCG GTG
VKV S CEK 2SS 6 YT FTI YW INUW UV

(GG CAG GCT CCA GGA CAA GGC CTG GRA TGG ATC GGC AAT ATC TAT CCT TCC GAC TCC TAC
R QAP G QG L EWTI G VNI Y P S DS ¥

ACC AAC TAT AAC CAG AMA TTT AAG GAC AMA GCA ACA CTG ACC GTG GAC ACC TCT GCC AGC
T N Y 8 Q K F KD KATTILTV DT S A §

ACT GCT TAC ATG GAG CTG AGC AGC CTG AGA AGC GAA GAT ACT GCC QTG TAC TAC TGC ACC
T AY M E L S S LR SGEDT AUV Y Y ¢ 7
NhelI
AGG ACA AGC ATG GCC GAT TAC TGG GGA CBA GGG ACC CTG QTG ACC GTG AGC AGC GCT AGC
R T 8§ M A DY W 6 Q ¢ T L V TV S S
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Each of the antibodies described in claims 1 and 3 is specified by
an amino acid sequence for an H-chain V-region thereof and an amino acid
sequence for an L-chain V-region thereof. Although these amino acid
sequences have a certain degree of homology with each other in their
framework regions, the sequences for these regions are derived from known
sequences, as described in the description of the present application
(see the statements in examples 32-33) . Therefore, both of the antibodies
have no significant homology with each other when compared with those
in the prior art techniques, and do not share any common structure, i.e.,
any common essential structural factor.

Both of the antibodies are common in a matter that the antibodies
are anti-human TROP-2 antibodies each having an anti-tumor activity in
vivo and having a human-originated framework region. However, an mouse
anti-human TROP-2Z2 antibody having an anti-tumor activity in vivo is
disclosed in a document known before the priority date of the present
application (US 2007/0202113 Al) and the humanization by a CDR graft
method or the like on the basis of an antibody of a mouse or the like
is a technigque known to persons skilled in the art, as described in the
description of the present application (see page 42). When these matters
are taken in to consideration, a matter that a humanized antibody having
a human-originated framework region can be produced on the basis of a
mouse anti-human TROP-2 antibody having an anti-tumor activity in vivo
can be conceived easily by persons skilled in the art. Therefore, the
common matter cannot be regarded as a special technical feature in the
meaning within PCT Rule 13.2, second sentence.

Consequently, it is not considered that the inventions of claims 1-44
are relevant to a group of inventions which are so linked as to form
a single general inventive concept.

Accordingly, two inventions, which comprise (A) the inventions of
claims 1-2, and the parts of the inventions of claims 5-44 which are
concerned with claims 1-2 and (B) the inventions of claims 3-4, and the
parts of the inventions of claims 5-44 which are concerned with claims
3-4, are set forth in claims 1-44.

Form PCT/ISA/210 (extra sheet) (July 2009)



OnCusp
3762 of 14295 Ex. 1002

B8l R EEHfEE S PCTJP2012,080800

A. FEHAOBETHHSFOSE (EERTFSE (I1PC) )

Int.Cl.  CO7K16/30(2006. 01) i, A61K39/395(2006. 01)1i, A61P35/00(2006.01)1, C12N15/09(2006.01)1,
C12P21/08 (2006. 01) i, GO1N33/53(2006. 01) i

E

AL 21T > Jo o B

%Ebﬁot%mﬁéﬂ(l%%# YE (IPC))
Int.CL.  CO7K16/30, A61K39/395, A61P35/00, C12N15/09, C12P21/08, GOIN33/53

B/ REBIUANDOER CREZIT oD FICEENDI LD
FAREZE AR AH 1922—19 964
B AREABERFEAH 1971—2013%
H AS[E 5 T 25 g AH 1996—2013%
FARE B S 3 T =2 A 1994—201 34

ERFAECER L EEFT — 2 N— R (F—FX—2DLFR, AEICER L H58

JSTPlus/JMEDP1lus/JST7580 (JDreamII), GenBank/EMBL/DDBJ/GeneSeq, UniProt/GeneSeq, WPI, BIOSIS (STN)
CAplus (STN), MEDLINE (STN)

C. BiET % L8 L5k

21 SCHR D BH:E 3 5
BT A Y — sk BIURSCERG RO—EOGEFNEET S & &%, FoEdT 2EFToER HREOEHE
X/ US 2007/0202113 Al (Arius Research, Inc.) 2007.08. 30, 18-20, 22-40,
A & JP 2009-527230 A & EP 1996700 A & WO 2007/095748 Al 42-44/
1-17, 21, 41
X/ JP 2009-528995 A (7 UV 7 & VY —F, Afrra—@RL ATy R) 18-20, 22-40,
A 2009. 08. 13, & US 2007/0202113 Al & EP 1996700 A & WO 2007/095748 | 42-44/
Al 1-17, 21, 41
W CHOBEXICTHIRBFIEIR TV D, & RFU TV ST AR E SR,
* BIRAXXERO BT TY — D H DOBITATR 3L STHR
TA | FRICBHED & 50Tl Ze < . — Bk #EZ ~d [T EHEHEA XIIELEABZICARINTEIM TH - T
HD m%&%@#a%@fi@< FEHA D IR X B
[E | EEEHFEERTO HBFEE 72 13837r Th 505, ERHFER OEFRDOI=DIZBIHT LD
g ARENLELD FXJ%K%@@%éYﬁf%of\%%iﬁ@&f%%
ML EetEERIC A PR 3 5 ST UM o TR O F& AT OFHRME IR IER 2N EBZ LENDH LD
FEL ISR /2B 23 5720583 1Y) RFICBEEOS 5 Ch - T, YiZstm & ftho 1 2L
A3k (BB E ) FostERE D, BEFICE -S> THHTHIEETIC
O] AFEICX BB, A, BTREICS AT 53T Ko TESHERNEEZ NS D
[P EEEHFERAT T, DOEEHEOTREORM L2 HE &) F—XF 2 b7 7 2 U —3THk
EEAEL 2T LCH [EIBRFHA & O F 2k H
26. 02. 2013 12. 03. 2013
[E BRFH A B O 44 B & OV C o FrTrEEE (RO SME) 4N | 3846
HAERSZHT (I SAJP) GRE
BHEES100—8915
R TARERENE=ZTH4%3 5 BIEES 03-3581—-1101 H#H 3488

HWAPCT  1SA 7210 (FE2-—) (2009F7H)




OnCusp

3763 of 14295 Ex. 1002
ESJiat e EpEHEEZS PCT/ JP2012,080800
C (&) . Bl 5 LD ONL M
S SCER D BT %
BT Yk BIASCIRG  RO—EOE ISR 2 & X1, 2o 5 EToER ERIEOE S
X/ JP 2009-527230 A (7 U T A UH—F Ara—RKL AT v R) 18-20, 22-40,
A 2009. 07. 30, 49-44/
& US 2007/0202043 Al & EP 1996701 A & WO 2007/095749 Al 1-17, 21, 41
X/ JP 2006-502698 A (f R a— /AT 4V A, A a—RKL A5 v ) | 18-20, 22-40,
A 2006. 01. 26, 42-44/
& US 2004/0001825 Al & FEP 1483295 A & WO 2003/074566 A2 1-17, 21, 41
X/ JP 2010-528056 A (7. ‘R7~<wr—F wia T7T—5H—) 18-20, 22-40,
A 2010. 08. 19, 42-44/
& US 2008/0131428 Al & EP 2155791 A & WO 2008/144891 Al 1-17, 21, 41
X/ WO 2010/089782 Al (Alberti Saverio) 2010.08. 12, 18-20, 22-40,
A & JP 2012-516887 A & EP 2393512 A 42-44/
1-17, 21, 41
P, X WO 2011/145744 Al (BRAEFEY 75~ 7)) 2011, 11. 24, 1-44

(773X VU—720L)

MAPCT, / ISA 210 (F22—Y0k&) (20094 7H)




OnCusp
3764 of 14295 Ex. 1002

E PRI AR EpHfEE S PCT/ JP2012,080800

HEOM BROGEHO—MOFEEN TERNVEEZOER (12— 0 208%)

EHESEHEIH (PCTI74(2) () OHEICLY, ZOEEREREIIKOERIC I FHROEHO —HIZ- >V TE
L 7o,

1. % osEskE 1T, ZOEBHEHESHETEEZ TS L AELARVHRIBEDLI LD TH D,
DED
2. P osEskiE I, BEEREREELZTHZIENTE HBEE THEDEMSZTHZL T

RWEBRHBROEDIHFE L D ThH D, 2ED,

3. ™ osEskE I, HEEFEROEFH TH - TP C THHIS. 4(a) D 2 TR UEHE3SLOBEID
P> TREF I TV,

FINH HEHOHE—MERRKIMLTHWDE EEDOER (F1-4—T0 3 Dkt )

WIZHAD LS OEBEHFEIC LA LD FEA DS 5 & T DOIERBEHAEMEIIRR O 72,

Rl _— 2,
1. W HEADLEZSBIGRE TR & T~ THMNICINE L7z o T, CoEBRIRER ST, § 2T o THE R R

IEWZ DWW THERR LT,

2. 7 BIGRETFEEEZERTLETERL, TNTOREBEFRERFEREIZOWVWTRET L2 Z N TE DT, BIH
BFREE DM 2 RD o7,

3.1 HBEASKLERBIMMEFEE & —H o0& LB L olzo©, ZoEBEHERS X, FEEOM
£+ & - T2 R DFERIED IOV THERR LTz,

4. 7 HFEADXEEZ BN FERE & PSR Lo oo ©, ZoEBEFEERSE L. FERoO@E ORI TR
STV D IR DR OFERES DV TR L7,

JBNNFR A F RO 20 W 3L T E@ﬁ‘é&ﬁ
T BIEEFEEIR O, BRUTLHEIE. REBESIFEE oMM L3RI, HBANS BRERI TR o7,
o Ebﬂ%ﬁﬁ?éﬁkﬂ@?ﬁﬂﬁk,\ \-Hjﬁﬁ)\iﬁ%%%@ﬁfﬁ%ofiﬁ\ S SRR A SR L T R
P b m Tz,

W B EFEROMNIH > 7o ds, BEEH LTI R o7,

BMAPCT / ISA/210 (B1—T0k%E (2) ) (200947H)




OnCusp
3765 of 14295 Ex. 1002

= BE A EpsHEEZ S PCT JP2012,080800

SERIE 1 LS ICEHEHOPUAIT. FNFNOHE VL O L8 ViEko 7 2 2 FEEdHIC &
DERFESNTEHEDTHDLIN, 207 I/ BEINL T L — 2T — 7 ik B C—E DR
EHLTWAEHOD, REAMMECGEHKIND Lo (Ehpl3 2 — 3 3 0il#EIrs) .
WELFEI ORI NI AFES N KT 5 H O TH D05 mihriiZ e THly & o kbl B8\ C A
UNCBAZE AR R 70 < B oiEE, 90 h, HEAHEEE S I LTy,

F77, MPERIE in vivo IZBWTCHIIEEENEZ AL, B MHEKRO 7 L —A T — 7 fE 2 A
THHE FTROP—2HIKRTHD E W) BT D00, ARFAMESE B AT A %K O Sk
(US 2007/0202113 A1) 1Z8UT, in vivo IZBWCHIEEGE2 A3 5~ AP e FTRO
P— 2R s nCcly, £/, AEAMECLRREIND L2 B4 2EHSZM), <
T RAEDP IR EILCCDR 7T 7 MEREEZRAWTE MET D 2 XY EE 0B M TH
ST Z EESHTH E, invivo ICBWTHIEEIEEEZ G35~ 7 Ak NTROP — 25Uk
ZIAZE PO T7 L — 20—V E T 58 MEPUKRZI/ERIG 2 = I YEERNEFE ST
BRI LEALZETHLHINE, PCTHAIL 3. 2085 2 TOEWICHB VT, Z oM@ 6
B2 E AR CTH D LD B,

XoT, 5K 1 — 4 4B 2RINEL. B— 0 RABIIELSEZ BT 5 X 513
LTCWAH—BEDOFRHATHH LIEE 2780,

L7 » T, #ERIE 1 — 4 4122 531%,

A. FERIE 1 AR DHEH, MO RERIAS — 4 4 2B DFHAD D LiERIE 1 — 212485
67\
B. §HRKIH 3 — 4R, KON GRS — 4 4R 58D 5 LRFRKE 3 — 412485
67\

2RANFEEH I N TN D

BRAPCT  ISA 210 (HBl<—) (200947H)




3766 of 14295

wo 20137163229 A1 NN 0000 L OO A

(43) International Publication Date

OnCusp
Ex. 1002

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

=

\

31 October 2013 (31.10.2013)

WIPOIPCT

O 0 OO
(10) International Publication Number

WO 2013/163229 Al

(51)

@1

(22)

25)
(26)
(30)

1)

(72

International Patent Classification:
AG6IK 39/395 (2006.01)

International Application Number:
PCT/US2013/037861

International Filing Date:
23 April 2013 (23.04.2013)

Filing Language: English
Publication Language: English
Priority Data:

61/637,808 24 April 2012 (24.04.2012) Us
Applicants: SEATTLE GENETICS, INC. [US/US];

21823 - 30th Dr. S.E., Bothell, Washington 98021 (US).
DAIICHI SANKYO CO., L'TD. [JP/JP]; 3-5-1, Nihon-
bashi-honcho, Chuo-ku, Tokyo, Tokyo 103-8426 (JP).

Inventors: OHTSUKA, Toshiaki; c¢/o Daiichi Sankyo
Co., Ltd., Group II, Biologics Research Laboratories, 1-16-
13 Kitakasai, Edogawa-ku, Tokyo, Tokyo 134-8630 (JP).
ICHIKAWA, Kimihisa;, c/o0 Daiichi Sankyo Co., Ltd.,
Group II, Oncology Research Laboratories, 1-16-13 Ki-
takasai, Edogawa-ku, Tokyo, Tokyo 134-8630 (JP).

74

81

84

YADA, Ayumi; c¢/o Daiichi Sankyo Co., Ltd., Group III,
Oncology Research Laboratories, 1-16-13 Kitakasai,
Edogawa-ku, Tokyo, Tokyo 134-8630 (JP).

Agents: FLANAGAN, Lisa Dornbach et al.; Kilpatrick
Townsend & Stockton LLP, Eighth Floor, Two Embarca-
dero Center, San Francisco, California 94111 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
T™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

[Continued on next page]

(54) Title: DR5 LIGAND DRUG CONJUGATES

A375

4000
3500 1

3000

Tumor volume (mm?)

30

20

Days after wmor inocuiation

O

—&- untreated
__hB273
3 mglkg
hB273-veMMAE
1 mglkg
hB27 3-mcMMAF
1 mg/kg

_ hTRA-8-mcMMAF
1 mg/ky

FiG. 13

(57) Abstract: Ligand Drug Conjugates are provided having a DRS binding moiety attached via linking groups and/or spacers to a
therapeutic agent that are effective in treatment of various cancers. In some embodiments, the Ligand Drug Conjugate has the for-
mula: L-(LU-D)p, where L is a Ligand unit, LU is a Linker unit and D is a Drug unit (or cytotoxic agent). The subscript p is an in -
teger of from 1 to 20. Accordingly, the Ligand Drug Conjugates comprise a Ligand unit covalently linked to at least one Drug unit.
The Drug units can be covalently linked directly or via a Linker unit (-LU-). The Ligand unit is a DR5 binding agent, such as an an -
ti-DRS antibody.



OnCusp

3767 of 14295 Ex. 1002
WO 2013/163229 A1 TN 0W0E V0 DO 0110 0 0
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, _ b " L he 1 limi di "
LV, MC, M NIT NL No. L PT. RO, RS, SE S K. e i the event of receip o
GV\;, MLﬁ MR. NE S’N :I’D 'BI"G).’ § g § - GQ, amendments (Rule 48.2(h))
Published: ’ ’ T —  with sequence listing part of description (Rule 5.2(a))

—  with international search report (Art. 21(3))



OnCusp

3768 of 14295 Ex. 1002

U

10

30

WO 2013/163229 PCT/US2013/037861

DRS LIGAND DRUG CONJUGATES

CROSS-REFERENCES TO RELATED APPLICATIONS
{06861}  This application claims priority benefit of U.S. Provisional Application Serial No.
61/637,808, filed April 24, 2012, the contents of which are incorporated herein by reference

in their entirety for all purposes.

STATEMENT AS TO RIGHTS TO INVENTIONS MADE UNBER
FEDERALLY SPONSORED RESEARCH AND DEVELOPMENT

(66627 NOT APPLICABLE

REFERENCE TO A "SEQUENCE LISTING,” ATABLE, OR A COMPUTER
PROGRAN LISTING APPENDIX SUBMITTED AS AN ASCIF TEXT FILE

[0803] The Sequence Listing written in file ~75-1PC.TXT, created on April 22, 2013,
20,480 bytes, machine format IBM-PC, MS-Windows operating system, is hereby

incorporated by reference in its entirety for all purposes.

BACKGROUND OF THE INVENTION

[0004] Celi surface receptors involved in apoptosis induction, such as death domain-
containing receptors, multimerize on the membrane of cells due to ligand binding and
biclogically trigger induction of apoptotic signals in the celis (Cell Death and Differentiation,
10:66-75 (2003)). Examples of such cell surface receptors include the tumor necrosis factor
{hereinafier referred to as TNF-related apoptosis-inducing ligand (hereinafter referred to as
TRAIL) recepior family. TRAIL is a member of the TNF family of proteins, which includes
Fas ligand and TMNF-a (Wiley SR, et al. Immunity 1995 Dec; 3(63:673-82). These proteins
are potent apoptosis inducers.

[6005] The receptors for the TNF family of proteins are characterized by a cysteine-rich
repeat sequence in the extracellular domain. Among them, Fas, a receptor for Fas ligand, and

1
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TNF receptor I (hereinafter referred to as TNERI), a receptor for TNF-o, are collectively
referred to as death domain-~-containing receptors. These receptors have an intracellular

domain essential for apoptotic signaling which is called the death domain and homelogous to
the Drosophila suicide gene, reaper (Golstein, P., et al. (1995) Cell. 81, 185-186, White, K, et

al. (1994) Science 264, 677-683).

{8006] Five TRAIL receptors have been identified, and two (DR4 [TRAIL-R1] and DRS
[TRAIL-R2]) of them can induce apoptotic signaling while the other three (DeR1 [TRAIL-
R31, DeR2 [TRATL-R4], and osteoprotegerin [OPGY) do not induce apoptotic signaling. Like
Fas and TNFRI, intracellolar segments of both DR4 and DRS contain a death domain and
induce apoptotic signaling by way of pathways including Fas-associated death domain
protein (hereinafter referred to as FADD) and caspase-8 (Chaudhary PM, et al. Immunity

1997 Dec; 7(6): 821-30; Schaeider P, et al. Immunity 1997 Dec; 7(6): 831-36).

{66871  For the above Fas, TNFRI, DR4, and DRS, agonistic antibodies which bind
respectively to these molecules have an apoptosis-inducing activity on cells having the target
molecules on their surface (Journal of Cellular Physiology, 209 1021-1028 (2006);
Leukemia, Apl; 21 (4) 805-812 (2007); Blood, 89: 1666-167S (2002); Cellular Immunology,
Jan; 153 (1): 184-193 (1994)). The efficacy of these agonistic antibodies is enhanced by
cross-tinking with a secondary antibody or effector cells (Journal of Immunology, 149: 3166~

3173 (1992); European Journal of Immunology, Oct; 23 (10): 2676-2681 (1993)).

[866808] An anti-DRS antibody having capacity to bind to a cell surface receptor involved in
apoptosis induction is currently under clinical development as a therapeutic, and is expected
io reveal the therapeutic effects and kill the cells (cancer cells and immune disease-related
cells) expressing the receptor in a specific and agonistic manner. The mechanism of action of
this antibody is proposed to be mediated by cross-linking of the antibody molecules together
to form multimers before or after the binding of the antibody to the receptor. Such
multimerization of the antibody subsequently causes multimerization of the antigen receptor
{namely, apoptosis induction). It appears that in vitro experiments, artificial cross-linking by
addition of a secondary antibody against the antibody is required to enhance the activity of
the antibody and that in vivo, cross-linking by Fe receptors on immune effector cells is a
mechanism of action required to produce the activity of the antibody. Recently, atternpts
have been made to further enhance the original function of an antibody by altering structures
of the antibody. For example, it is reported that removal of a specific carbohydrate structure
on an antibody improves the affinity for Fe receptors. Soch a mechanism of action suggests
that non-internalizing antibodies to the cell surface receptor are preferred.

2



OnCusp
3770 of 14295 Ex. 1002

WO 2013/163229 PCT/US2013/037861

[0009] There remains a need, however, for methods of treating DRS expressing cancers.

BRIEF SUMMARY OF THE INVENTION

(o

{001¢] The present invention provides, infer afic, Ligand Drug Conjugates for targeted
delivery of drug to DRS-expressing cells. The present inventors have conducted extensive
studies and found that an antibody-drug conjugate containing an antibody that can induce
apoptosis in cells has a more significant therapeutic effect on cancer than such antibody
alone. By using the antibody-drug conjugate according to the present invention, the antibody
10 itself exhibits an apoptosis-inducing effect and the drug conjugated to the antibody also
exhibits a therapeutic effect. For these reasons, the antibody-drug conjugate has an effective
therapeutic effect on patients who cannot be treated effectively by the antibedy alone. The
Ligand Drug Conjugates described hersin have potent cytotoxic and/or cytostatic activity
against cells expressing DRS, such as DR5-expressing cancer cells. In some embodiments,
15 the Ligand Drug Conjugate has the formula: .
L~ (LU-D, &
wherein L is a Ligand unif, LU is a Linker unit and D is a Drug unit {or cytotoxic agent). The
subscript p is an integer of from 1 to 20, Accordingly, the Ligand Drug Conjugates comprise

a Ligand unit covalently linked to at least one Drug unit. The Drug units can be covalently

20 linked directly or via a Linker unit {-LU-). The Ligand unit, described more fully below, is a

[

DRS binding agent, such as an anti-DRS antibody. Accordingly, the present invention also
provides methods for the treatment of, for example, varicus cancers. These methods
encompass the use of Ligand Drug Conjugates wherein the Ligand unit is an anti-DR3
binding agent that specifically binds to DRS. The DKS binding agent can be, for example, an
25  anti-DRS3 antibody, an anti-DRS antigen-binding fragment, or other DRS binding agent
comprising the amine acid sequence of a humanized antibody heavy and/or light chain

variable region, or derivative thereof.

{8811} In some embodiments, a Ligand Drug Conjugate comprises a DRS binding agent
covalently attached to a cvtotoxic agent. In some embodiments, a Ligand Drug Conjugate

30 has the formula:

L (LU-D}, @
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or a pharmaceutically acceptable salt thereof, having specificity for target cells expressing
DRSS, wherein:

L is a ligand unit which is a DRS binding agent; and

(LU-D) is a Linker unit~-Drug unit moiety, wherein LU is a Linker unit, and D
is a drug unit having cytostatic or cytotoxic activity against said target cells; and

the subscript p is an integer of from 1 to 20.

[0012] In some embodiments, a Ligand Drug Conjugate baving Formula (I} comprises a

Drug unit having the formula Dy or Dy

R H O R7 '/\\ 3 20
9:.5 /J\ N /}L\ /':\\//\\ ( / L F,{J R
N7 e N N *\/ N A e 5
R? O R'R* RS R* O T T E
RB G R<,1
RLa H 0 R? (”/w 2
¥ | < R O
5‘\5/ .’N\ /LN/I\.// —N- J | )’J 11
B i Pad ) i i P N AN LUR
R 0 RIRP RS RE O T ] z
RS O B
R'¢

or a pharmaceuticaily acceptable salt thereof, wherein, independently at each location:

the wavy line indicates the point of attachment to the remainder of the ligand
drug conjugate;

Ris -Ci-Cap alkyl, -C3-Chyg alkenyl, or -Cy-Cyp alkynyl;

R is -H, -C~-Cayp alkvl, -Co-Cho alkenyl, -Cu-Coo alkynyl, carboeycle, -C1-Coy
atkylene (carbocyele}, -Cy-Cip alkenylene(carbocycele), -Cy-Cyp alkynylene(carbocycle), ~aryl,
-C-Cyp alkylene(aryl), ~-Cp-Cyo alkenylene{aryl), -Cy-Cqo alkynylenefaryl), -heterocycie, -Cy-
Cop alleylene(heterocyele), -Cy-Cyy alkenylene(heterocycie), or -Cy-Cas
alkynylene(heterocycle});

B*is -H, ~Cy~Chp alkyl, -Cy-Cop alkenyi, ~-Ca-Cyp alkynyl, carbocycle, -Ci-Cap
alkylene (carboeycele), ~Cy-Cyo alkenylene{carboeycle), -Co-Cyp alkynylene(carbocycle}, -aryl,
~C~Coyp alkylenelaryl), -Ca-Cho alkenylene(aryl), ~Ca-Cop alkynylene(aryl), -heterocycle, ~C-
Cao alkylene(heteroeycle), ~Ca-Cop alkenylene(heterocycle), or -Cyr-Cyo
alkynylene(heterocycle);

R® is -H or -C;-Cy alkyl;
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or B* and R jointly form a carbocyelic ring and have the formula ~(CR*R®),-
wherein R* and R” are independently -, -C-Cag alkyl, -Cp-Cog alkenyl, -Co-Cyo alkynyl, or -
carbocycleand s is 2, 3; 4, Sor6;

R is -H, ~C-Cyp alkyl, ~Co-Cyp alkenyl, or -Cy-Cop alkynyl;

R is ~H, ~C1-Cyo alkyl, -Cy-Cyy alkenyl, -C4-Cyg alkynyl, -carbocycle, -C;-Cay
alkylene (carbooycle), ~Cz-Cop alkenylene(carbooycle), -C3-Cqp alkynylene(carbocycle), ~aryi,
-Ci-Cyp alkylenefaryl), -Cy-Cop alkenylene{aryl), ~-Co-Cye alkynylene(aryl), heterocycele, -Cy-
Cyo alkylene(heterocycle), ~Cr-Cyp alkenylene(heterocycle), or  ~Co-Cio
alkynylene(heterocycle);

each R® is independently -H, -OH, -C-Cyg alkyl, ~Cs-Cyg atkenyl, -Cy-Cag
alkynyl, ~O-(C-Cyy allyl), -0-{C;3-Cyp alkenyl), ~-O-(C2-Cy alkynyl), or ~carbocycle;

B is -H, -C~Cyp alkyl, -Cy-Cyp alkenyl, or -C)-Cyp alkynyl;

R’ is -aryl, ~heterocycle, or -carbocycle;

R* {g -H, -Ci-Cyp alioyl, -Co-Cyy alkenyl, ~Cy-Cy alkynyl, ~carbocycle, -O-
(Ci-Cop alkyD), ~O-(Co-Cay alkenyl), -0-(Ca-Cyo alkynyl), or OR wherein R* is -H, a
hydroxyl protecting group, or a direct bond where OR" represents =0,

R* i -H, -C;-Cyg alkyl, ~Co-Cag alkenyl, or -C3-Cop alkynyl, -aryi,
-heterocycle, or ~carbocycele;

R*? is ~arvl or -heterocycle;

7, is ~O-, 8-, -NH-, or -NR'%-, wherein B is -C;-Cyp alkyl, -C1-Cyp alkenyl,
or -C-Cog alkynyl

rY s -H, ~C-Cap alkyl, -Cy-Cyp alkenyl, -Co-Cyg alkynyl, ~aryl,

-heterocycle, (RPO)-R™, or «(R¥O)-CHER ),

m is an integer ranging from §-1000;

RBY s -Cg-Cao alkylene, -(C5-Cyp alkenylene, or -Cy-Cayp alkynyiene;

RY is -, -C-Cag alkeyl, ~Cy-Cyy alkenyl, or -Cy-Cop alkynyl;

each occurrence of R is independently ~H, ~-COOH, —{ 43}52)“~N(R§6}2,
—(CHa-SO:H, ~(CH-STh-C1-Cyo alkyl, —(CH)-805-Cy-Cop alkenyl, or —(CH,)-S0:-Co-
Cap alkynyl;

each occurrence of R is independently -H, -C,~-Cyo alkyl, -Cs-Cyp alkenyl, -
Cq-Cop alkynyl or ~(CHy )-COOH,; and

n is an integer ranging from 0 to 6; wherein said aliyl, alkeny!, alkynyl,
alkylene, alkenylene, alkynykiene, aryl, carbocyle, and heterocycle radicals, whether alone or

as part of another group, are optionally substituted.

(%41
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100131 In some embodiments, the Drug unit has formula Dy or a pharmaceutically
acceptable salt form thereof. In some embodiments, D is Dy In some embodiments, D is D
In some embodiments,

[6014] In some embodiments, the Drug unit has the formula:

{00131  In some embodiments, the Drug unit has the formula:

\/ y \, P
S = fi -f /\\ ) < L
‘ i \g j / \./ ‘\\

/\

C., \-’/
or a a pharmaceutically acceptable salt form thereof, the DRS binding agent is an anti-DRS
antibody attached to the Linker unit through a sulfur atom of the antibody; the Linker unit

comprises a —Val-Cit- moiety; and the subscript p is an integer of from 1 to 8.

[6816]  In some embodiments, the Drug unit has the formula:

é:( N,,/!’L \/\ ﬁgi
RES ‘“m: IS

7

OH ~F
or a pharmaceutically acceptable salt form thereof] the DRS binding agent is an anti-DRS
antibody attached to the Linker unit through a sulfur atorn of the antibody; the Linker unit

comprises a ~Val-Cit- moiety; and the subscript p is an integer of from 1 to 8.
(00171 In some embodiments, the Drug unit has the formuta:

~ 1 o Y
"”A\{ N /J\N /\ 1

ST ) W{ }\

=

or a pharmaceutically acceptable salt form thereof; the DRS binding agent is an anti-DRS5

z“'\

antibody attached to the Linker unit through a sulfur atom of the antibody; the Linker unit
comprises a2 ~Succinimide-Caproie acid- moiety; and the subscript p is an integer of from 1 to
8.

{6018] In some smbodiments, a Ligand Drug Conjugate having Formula (I} comprises a

LA having the formula:

&
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or a pharmaceutically acceptable salt form thercof, wherein:
-A-~ is a Stretcher unit;
the subscriptais § or 1
5 each W is independently an amino acid unit;
the subscript w is an integer of from 0 to 12
-¥- is a Spacer unit; and

the subseript v is 0, L or 2.

{60191  In some embodiments, a Ligand Drug Conjugate comprising a LU baving the

10 formula —A;—W Y~ has the formula:

o
A
NRT-C Wy, — Y, D
%0

or a pharmaceutically acceptable salt form thereof, wherein:
R'7 is a member selected from the group consisting of -C-Cys alkylene-, -Cy-

Cip alkenylene-, -Cy-Cjp alkynylene-, ~carbocyclo-, -O~(C;-Cy alkylene)-, O-{Cy-Cs

15 alkenviens)-, -0-(Cy-Cy alkynylene)-, -aryvlene-, -Cy-Cyp alkylene-arylene-, -Cr-Cyg
alkenylene-arylene, ~Cp-Cyp alkynylene-arylens, ~arviene-C-Cyy alkylene-, ~arylene-C3-Cyg
alkenyiene-, -arylene-Cp-Cio alkynyiene-, -Cy~Cyp alkylene-{carbocyclo)-, -Cr-Cie
alkenylene-(carbocyclo)-, -C2-Co alkynylene-(carbocyclo)-, -(carbooyclo}-Ci-Cyy alkylene-, -
(carbocyclo)-Co-Crp alkenylene-, -(carbocyclo)-Cy-Cyg alkynylene, heterocyclo-, -C-Cie

20 alkylene-(heterocyclo)-, -Cr-Cyp alkenylene-(heterocyelo)-, ~Co-Cyy alkynylene-(heterocyelo -
, ~(heterocyelo)-Cy-Cyg alkylene-, -(heterocyelo)-Cy-Cyo alkenylene-, -(heterocyclo)-Cyr-Cyo
alkynylene-, «(CHCH;O), and -(CHCH,0)3-CHa-, wherein r is an integer of from 1 to 10,
and wherein said alkyl, alkenyl, alkynyl, alkylene, alkenylene, alkynykiene, aryi, carbocyle,

carbocyclo, heterocyeles, and arvlene radicals, whether alone or as part of another group, are

N2
W

optionally substituted.
{80620} Insome embodiments, a Ligand Drug Conjugate comprising a LU having the
formula —Ay—W Y~ has the formula:

Q
N/\J/\/A\TF\NW“ Yy D \1
O

/
L—+s :
’T\ /RO /}p

~J
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or a pharmaceutically acceptable salt form thereof, wherein S is a sulfur atorn provided by the
Ligand unit (L).

{6821} In some embodiments, a Ligand Drug Conjugate comprising a LU having the

formula —A,—W,,—Y,—has the formula:

[}
L ; !
5 A‘E‘S ,,%0 O ) )

or a pharmaceutically acceptable salt form thereof, wherein S is a sulfur atom provided by the

Ligand unit (L).

[6822] In some embodiments, a Ligand Drug Conjugate comprising a LU baving the

tormula —Ag—W Y~ has the formuia:

v

!/ ~ \
/ v 4 o \
! l J VoD I
L —t\ Aa""‘NA/ \\// ‘\2'// Y /]
| ‘ : /
\ =
\ H fe} /; / p
{
H?i/
Lo
i S

or a pharmaceutically acceptable salt form thereof.

[8023] In some embodiments, a Ligand Drug Conjugate comprising a LU baving the

formula ~A;~W,,~Y ~has the formula:

;
O
O O
L5 { Ho
{ §NM}LN’ '“N\:/Lvaym B
\ P
MNH
O
N

15 or a pharmaceutically acceptable salt form thereof,

[6624] In some embodiments, a Ligand Drug Conjugate comprising a LU having the

formula AW —Y,~—has the formula:

8
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He
or a pharmaceutically acceptable salt form thereof.

[0025]  In some embodiments, for the Ligand Drog Conjugate comprising a LU having the
formula —A;—W,—Yy—, w is an jnteger ranging from 2to 12, and y is 1 or 2. In some
embodiments, w is 2 and v is T or 2. In some embodiments, W, is -valine-citrulline- and v is

for2.

{6626} In some embodiments, a Ligand Drug Conjugate has the formula of Formula {I),
wherein L is an anti-DRS antibody. In some embodiments, an anti-DR5 antibody comprises
{a) a heavy chain immunoglobulin having the CDR1 consisting of amino residues 1-5 of SEQ
I3 NO:1T, the CDR2 consisting of amino acid residues 1-17 of SEQ D NO:12, and the
CDR3 consisting of amino acid residues 1-13 of SEQ 1D NO:13; and (b) a light chain
immunoglobulin having the CDR1 consisting of amino residues 1-16 of SEQ 1D NO:14, the
CIIR2 consisting of amine acid residues 1-7 of SEQ 1D NO:15; and the CDR3 consisting of
amino acid residues 1-9 of SEQ {D NO:16.

G827 in some Cﬁib(}di(ﬂelﬂ,& a E_i "éind Dru 4 Con‘uga‘ie haS the fOYﬂ} l,lga‘il
L~ (LU-D), o

or a pharmaceutically acceptable salt thereof, having specificity for target cells expressing

DRSS, wherein:

L is a Ligand unit which is an anti-DRS antibody comprising (a} a heavy chain
immunogiobulin having the CDR1 consisting of amino residues 1-5 of SEQ ID NO:1 1, the
CDR2 consisting of amino acid residues 1-17 of SEQ 11D NO:12, and the CDR3 consisting of
amino acid residues 1-13 of SEQ 1D NO:13; and (b) a light chain immunoglobulin having the
CDRI1 consisting of amino residues 1-16 of SEQ ID NOG: 14, the CDRZ consisting of amino
acid residues 1-7 of SEQ ID NO:15, and the CIIR3 consisting of amino acid residues 1-9 of

SEQ ID NO:16; and
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{LU-D) is a Linker unit-Drug unit moiety, wherein LU is a Linker unit, and D
is a Drug unit, wherein the Drug unit is an auristating and

the subscript p is an integer of from 1 to 20.

[08281 In some embodiments, the auristatin is auristatin E, AEB, AEVB, AFP, MMAF, or
MMAE. In some embodiments, the auristatin is MMAF. In some embodiments, the

auristatin is MMAE.

{00291 In some embodiments, a Ligand Drug Conjugate has the formula:

)
\
N W, — VY, = D
Lj[ S ““)\\/l\) 0
\

or a pharmaceutically acceptable salt form thereof, wherein:

P

L is & Ligand unit which is an anti-DRS antibody comprising {a} a heavy chain
immunoglobulin having the CDR1 consisting of amino residues 1-5 of SEQ ID NO:11, the
CDR2 consisting of amino acid residues 1-17 of SEQ 1D NO:12, and the CDR3 consisting of
amine acid residues 1-13 of SEQ 1D NO:13; and (b) a light chain immunogiobulin having the
CDRI consisting of amino residues 1-16 of SEQ 1D NO:14, the CDR2 consisting of amino
acid residues 1-7 of SEQ 1D NO: 135, and the CDR3 consisting of amino acid vesidues 1-9 of
SEQ 1D NO:16;

S is a sulfur atom of the Ligand unit;

cach W is independently an Amino Acid unit;

the subscript w is an integer of from 0 1o 12;

Y is a Spacer unit; and

the subscripty is 0, 1, or 2.

{80307 In some embodiments, W, is valine-citrulline. In some embodiments, no Amino

Acid unit is present. In some embodiments, no Spacer unit is present.

(60311 In some embodiments, a Ligand Drug Conjugate has a p value between | and 20, In
some embodiments, the pvalue 5 2, 4, 6, 8, 10, 12, 14, 16, 15, or 20, In some embodiments,
the p value is between 1 and 8. In some embodiments, the p value is between 2 and 8. In

some embodiments, the p value is 2, 4, 6, or 8.

[B032] In some embodiments, an anti-DRS antibody comprises a heavy chain variable
region comprising amino acid residues 1-122 of SEQ ID NO:9 and a light chain variable

region comprising amino acid residues 1-114 of SEQ I3 NO:10.

10
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[6033] In some embodiments, an anti-DRS antibody comprises a heavy chain consisting of
amino residues 1-452 of SEQ 1D NO:9 and a light chain consisting of amino acid residues 1-

219 of SEQ D NO:10. In some embodiments, an anti-DRS antibody comprises a heavy chain
consisting of amino residues 1-451 of SEQ D NG9 and a hight chain consisting of amino

5  acid residues 1-219 of SEQ 1D NO: 10,

[0034] In some embodiments, a Ligand Drug Conjugate has the formula:

mah
/
™~
;8
/ \/‘4?0 o~
i o) !
\i’, NS e
i H
Q

or a pharmaceutically acceptable salt form thereof, wherein mAb is an anii-DRS antibody as
10 described herein, S is a sulfur atom of the antibody, and p is an integer of from 1 to 8. In

some embodiments, p is from 3 to 5. In some embodiments, p is from 1 to 3

{86331 In some embodiments, a Ligand Drug Conjugate has the formula:

/ o ™ 5‘*] " —l e \

\

(g X AT Ly 10
‘{ };\\/\/\/ X ~ < /\ Ov”sO OCHL0 . L~ )

s- H !
mL\b‘\ e "<\/ 5 > /
/p
I\NH 4 !

o=

N,
or a pharmaceutically acceptable salt form thereof, wherein mAb is an anti-DRS antibody as

described herein, S is a sulfur atom of the antibody, and p is an integer of from 1 0 8. In

[
(%31

some embodiments, p is from 3 to 5. In some embodiments, p is from 1 to 3.

[0836] In some embodiments, the Ligand Drug Conjugate has the formula:

/

/ \\
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or a pharmaceutically acceptable salt form thereof, wherein mAb is an anti-DRS antibody as
described herein, S is a sulfur atom of the antibody, and p is an integer of from | to §. In
some embodunents, p is from 3 to 5. Ju some embodiments, p is from 1 to 3

[6637] In another aspect, the present invention provides a composition comprising a

mixture of Ligand Prug Conjugates as described herein. In some embodiments, the
composition has an average p value that is between ! and 20. In some embodiments, the
composition has an average p value that is between 1 and 10. In some embodiments, the

composition has an average p value that is from about 3.5 to about 4.5

[6838] In another aspect, the present invention provides pharmaceutical compositions
comprising a Ligand Drug Conjugate as deseribed herein, in admixture with a

pharmaceutically acceptable exciptent.

{66391 In still another aspect, the present invention provides anti-tumor agents comprising

a Ligand Drug Conjugate as described herein, as an effective ingredient.

j0640] In vet another aspect, the present invention provides methods of treating a cancer
that expresses a [IJRS protein or is a DRS positive cancer. In some embodiments, the method
comprises administering to a subject in need thereof an effective amount of a Ligand Drug
Cormgugate as described herein. To some embodiments, the DRS positive or DRS expressing
cancer is selected from the group consisting of melanoma, glioblastoma, colorectal cancer,
non-small cell lung carcinoma, uterine cancer, pancreatic cancer, prostate cancer, breast
cancer, ovarian cancer, and hematological cancer. In some embodiments, the cancer is
pancreatic cancer. [n some embodiments, the cancer is melanoma. In some embodiments, the
cancer is breast cancer. In some embodiments, the cancer is ovarian cancer. In some
embodiments, the cancer is colorectal cancer. In some embodiments, the cancer is renal

cancer. In some embodiments, the cancer is glioblastoma.

BRIEF DESCRIPTION OF THE DRAWINGS

{0841] Figures 1-12 provide the results for 12 cell lines evaluated with hB273 Ligand Drug

Conjugates of the present invention.

{60421 Figures 13-23 provide in vivo results for the Ligand Drug Conjugates of the present

inveniion.

12
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DETAILED DESCRIPTION OF THE INVENTION

Definitions and Abbreviations

[0643] When a frade name is used herein, reference to the trade name also refers to the
product formulation, the generic drug, and the active pharmaceutical ingredient(s) of the trade

name produet, unless otherwise indicated by context.

{0844] The terms "DRS binding agent” and "anti-DRS binding agent” as used herein refers
to a molecule, e.g., a protein, that specifically binds to DRS. Examples can include a full
length anti-DRS antibody, a fragment of a full length anti-DRS antibody, or other agent that

includes an antibody heavy and/or light chain variable region, and derivatives thereof.

[0045] The terms "inhibit" or "inhibition of” as used herein means to reduce by a

measurable amount, or to prevent entirely.

{60461 The term "deplete,” in the context of the effect of a DRS binding agent on DRS-
expressing cells, refers to a reduction in the number of or elimination of the DRS-expressing
cells.

{83471  The term "compound” refers to and encompasses the chemical compound itself as
well as, whether explicitly stated or not, and unless the context makes clear that the following
are to be excluded: amorphous and crystalline forms of the compound, including
polvmorphic forms, where these forms may be part of a mixture or in isolation; free acid and
free base forms of the compound, which are typically the forms shown in the structures
provided herein; isomers of the compound, which refers to optical isomers, and tautomeric
isomers, where optical isomers include enantiomers and diastercomers, chiral isomers and
non-chiral isomers, and the optical isomers include isolated optical isomers as well as
mixtures of optical isomers including racemic and non-racemic mixtures; where an isomer
may be in isolated form or in a mixtare with one or more other isomers; isotopes of the
compound, incloding deuterium- and tritium-containing compounds, and including
compounds containing radioisotopes, including therapeutically- and diagnostically-effective
radicisotopes; multimeric forms of the compound, including dimeric, trimerie, ete. forms;
salts of the compound, preferably pharmaceutically acceptable salts, including acid addition
salts and base addition salts, including salts having organic counterions and inorganic
counterions, and including zwitterionic forms, where if a compound is associated with two or
more counterions, the two or more counterions may be the same or different; and solvates of

the compound, including hemisolvates, monosoivates, disolvates, etc., including organic
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solvates and inorganic solvates, said inorganic solvates including hydrates; where if a
compound is associated with two or more solvent molecules, the two or more solvent
molecules may be the same or different. 1n some instances, reference made hereinto a
compound of the invention will include an explicit reference to one or more of the above
forms, e.g., saits and/or solvates, however, this reference is for emphasis only, and is not o

be construed as excluding other of the above forms as identified above.

[8048] Unless otherwise noted, the tenm "alkyl” refers to a saturated straight or branched
hydrocarbon having from about | to about 20 carbon atoms {and all combinations and
subcombinations of ranges and specific numbers of carbon atoms therein}, with from about 1
to about § carbon atoms being preferred. Examples of alkyl groups are methyl, ethyi, n-
propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, rert-butyl, #-pentyl, Z-pentyl, 3-pentyl, 2-
methyl-2-butyl, n-hexyl, r-hepiyl, sn-octyl, r-nonyl, n-decyl, 3-methyl-2-butyl, 3~methyl-1-
butyl, 2-methyl-1-butyl, 1-hexyl, 2-hexyl, 3-hexyl, 2-methyl-2-pentyvl, 3-methyl-2-pentyl, 4~
methyl-2-pentyl, 3-methyl-3-pentyl, Z-methyl-3-pentyl, 2,3-dimethyl-2-butyl, and 3,3-
dimethyl-2-butyl. In the structures herein, a bond without a label is taken is taken to be a

methyl group, according to conventional practice in the art.

{60491  Alkyl groups, whether alone or as part of another group, may be referred to as
"substituted.” A substituted alkyl grouop is an alkyl group that is substituted with one or more
groups, preferably 1 to 3 groups {and any additional substituents selected from halogen),
inciuding, but not limited to, -halogen, -O-(C-Cg alkyl}, -0-(C,-Cy alkenyl), -O-{Cy-Cy
alkynyl), ~aryl, -COR, -QC{OR’, -C{OHYOR', -C{OINH,; , -C(OINHR', ~-C(OMNKR ),
MNHC(O)R, -SRY, -SO3R, -S(ORRY, -S{O)R', -OH, =O,--N3 , “NH;, -NH(R'), -N{R"), and
-OUN, where each R' is independently selected from -H, -C-Cy alkyl, -Cy-Cy alkenyl, -Cy-Cy
alkynyl, or ~aryl, and wherein said -O-(Ci-Cy alkyl), ~O-(C5-Cg alkenyl), ~-O-{Cy-Cy alkynyl),
~arvl, ~Cy-Cyg alkyl, -Cy-Cp alkenyl, and -Cy-Cp alkynyl groups can be optionally further
substituted with one or more groups including, but not limited to, -C,-Cy aikyl, -Cy-Cy
alkenyl, -Cy-Cy alkynyl, -halogen, -O~(C,-Cy alkyl), ~-O-(Cy-Cy alkenyl), ~O-(C,-C; alkynyl), -
aryl, -C(O)R", -OC(O)R"”, -C{GYOR", ~-C{O)NH; , -C{O)NHR", -C{ON(R"), -NHC{O)R", -
SRY, -SO4R", -S(ORRY, -S(O)R", -OH, -N; , -NH;, -NH(R"), -N(R"), and -CN, where each

R" is independently selected from -H, -C;-Cy alkyl, ~Cy-Cy allvenyl, -Cy-Cq alkynyl, or ~aryl.

[0038] Unless otherwise noted, the terms "alkeny!” and "alkynyl” refer to straight and
branched carbon chains having from about 2 to about 20 carbon atoms (and all combinations
and subcombinations of ranges and specific numbers of carbon atorus therein), with from
about 2 to about & carbon atoms being preferred. An alkenyl chain has at least one double

14
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bond in the chain and an alkynyl chain has at least one triple bond in the chain. Examples of
alkenyl groups include, but are not limited to, ethylene or vinyl, aliyl, -1-butenyl, -2-butenyl,
-isobutylenyl, -1-pentenyl, -2-pentenyi, -3-methyi-1-butenyl, -2-methyl-2-butenyl, and -2,3—
dimethyi-2-butenyl. Examples of alkyny! groops include, bat are not limited to, acetylenic,
propargyl, acetylenyl, propynyl, -1-butynyl, -2-butynyl, -1-pentynyl, -Z-pentynyl, and -

3-methyl-1 butynyl.

{60811 As with alkyl groups, alkenyl and alkyny! groups can be substituted. A
“substituted” alkenyl or alkynyl group is one that is substituted with one or more groups,
preferably 1 10 3 groups (and any additional substituents selected from halogen), including
but not limited to, -halogen, ~0-(C-Cy alkyl), ~O-(Cp-Cyq alkenyl), ~O-(Cy-Cy alkynyl), -arvi,
-C{OMR!, ~-OC{OR, -C{OYOR!, ~C{O)NH, , -C{OINHR!, -C(OW(R"),, -NHC{O)R', -8R/, -
SO, -S{(ORR, -S(OR', -OH, =0, -Ns, -NH,, -NHR"), -N({R"), and -CN, where each R' is
independently selected from -H, -Cy-Cs alkyl, -Cy-Cs alliyend, ~Cy-Cy alkynyl, or ~aryl and
wherein said -0-{C;-Cyg alkyl), -O-(Cy-Cyg alkenyl), -O-{Cy-Cy alkyny), -aryl, -C;-Cy alkyl,
-Cy-Cy atkenyl, and ~C2-Cs alkynyl groups can be optionally further substituted with one or
more substituents including, but not limited to, -C~Cy alkyl, -Cy-Cyg alkenyl, ~Cy-Cy alkynyl,
-halogen, -O-{C-Csg alkyl}, -O-{Cy-Cg alkenyl}, -O-(C,Cs alkynyl), -aryl, -C(OR",
-OC{OR", -C{OOR", ~-CIOYNH,, -C(ONHR", -C{OYN(R"), -NHC{O)R", -SR", -SO:R", -
S{ORRT, -S{OR", -OH, -Nj, -NH;, -NH(R"}, -N(R™, and -CN, where each R" is

independently selected from -H, -C-Cy alkyl, -Cy-Cs alkenyl, -Cz-Cy alkynyl, or -aryl.

[0052] Unless otherwise noted, the term "alkylene" refers to a saturated branched or
straight chain hydrocarbon radical having from about 1 to about 20 carbon atoms (and all
combinations and subcombinations of ranges and specific numbers of carbon atoms therein),
with from about 1 to about 8 carbon atoms being preferred and having two monovalent
radical centers derived by the removal of two hydrogen atoms from the same or two different
carbon atoms of a parent alkane. Typical alkylenes inclade, but are not limited to, methylene,
ethylene, propylene, butylene, pentylene, hexylene, heptylene, ocytylene, nonylene, decalene,
1,4-cyclohexylene, and the like. Alkylene groups, whether alone or as part of another group,
can be optionally substituted with one or more groups, preferably 1 to 3 groups {(and any
additional substituents selected from halogen), including, but not limited to, -halogen, -O-
{C-Cy alkyh), ~0-(C2-Cgy alkeny), -O-(Cy-Ci alkynyl), ~aryl, -C{OIR’, -OC(OHR!, -C{OYOR!, -
C{OINH, , -C{OWNHR, -C{ON(RY, -NHC{O)R, -8R, -SO3R!, -S{ORR, -S{OR, -OH,
=0, -Ns , -NH,, -NH(R'}, -N(R"; and -CN, where each R' is independently selected from -H,
-C-Cs alkyl, -C5-Cy alkenyl, -Cy-Cg alkynyl, or -aryl and wherein said -O-(C-Cy alkyl), -O-

oy
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(Cy-Cy alkenyl), -O-(Cy-Cp alikynyly, -aryl, -C-Cy alkyl, -Cy-Cy alkenyl, and -C,-Cy alkynyi
groups can be further optionally substituted with one or more substituents including, but not
limited to, -C;-Cy alkyl, ~«C2-Cy alkenyl, -Co-Cy alkynyi, ~halogen, -0O-{(Cy-Cy alkyl), -O-{Cy-
Cy alkenyl), -O-(Cy-Cy alkynyi), -aryl, -C{OR", -OC(OIR", -C{(OYOR", -C{ONH,, -
C{ONHR", -C{ONRM);, -NHC(OR", -8R", -8O:R", -S(0),R", -S{O)R", -OH, -Nj, -NH;,
SNH(R™), -N{R"), and -CN, where each R" is independently selected from -H, -C;~Cyg alkyl, -

~

Cy-Cy alkenyl, ~Cy-Cy alkynyl, or ~aryl

053] Unless otherwise noted, the term "alkenylene” refers to an optionally substituted
3 e Y
alkylene group containing at least one carbon-carbon double bond. Exemplary alkenylene

groups include, for example, ethenylene {-CH=CH-) and propenylene (-CH=CHCH,-}.

{06054] Unless otherwise noted, the term "alkynylene” refers to an optionally substituted
atkylene group containing at least one carbon-~-carbon triple bond. Exemplary alkynylene
groups include, for example, acetylene (-C=C-), propargyl (-CHC=C-), and 4-pentyny!

(-CHCHCHC=CH-).

{00351 Unless otherwise noted, the term "aryl” refers to a monovalent aromatic
hydrocarbon radical of 6-20 carbon atoms (and all combinations and subcombinations of
ranges and specific numbers of carbon atoms therein} derived by the removal of one
hydrogen atom from a single carbon atom of a parent aromatic ring system. Some aryl
groups are represented jo the exemplary structures as "Ar". Typical aryl groups include, but
are not Himited to, radicals derived from benzene, substituted benzene, phenyl, naphthalene,

anthracene, biphenyl, and the like.

[8636] An aryl group, whether alone or as part of another group, can be optionally
substituted with one or more, preferably 1 to 5, or even 1 o 2 groups including, but not
timited to, -halogen, -C,-Cjy alkyl, -Cy-Cyg alkenyl, -Cy-Cs alkynyl, ~-O-(C-Cy alkyl}, ~O-(Cy-
Cg alkenyly, -0-(C3-Cg alkynyD), ~aryl, -C{(OR!, -OC(OR', -C{OHOR!, -C(GiNH,,
-C{OINHR', -C(ON(R ), NHC(O)R!, -SK, -8O:R, -S{O LR, -S(OIR', ~-OH, -NGy, -Nj ,
-NH;, -NH(R, -N®R'); and -CN, where each R’ is independently selected from -H, -C-Cy
alkyl, ~C3-Cy alkenyl, ~Cy-Cy alkynyl, or -aryl and wherein said -C-Cg alkyl, -Cy-Cy alkenyl,
-Cy-Cy alkynyl, O-(C-Cy alkyl), ~-O-(Cy-Cy alkenyl), ~-O-(Tr-Cy alkynyl), and -arvl groups
can be further optionally substituted with one or more substituents including, but not Limited
to, ~C;-Cs alkyl, -Cy~Cy alkenyl, -Co-Cy alkynyl, -halogen, -O-(C-Cg alkyl), -O-(Cy-Cy
alkenyl), -O-(Cy~Cy alkynyl), ~aryl, ~C(OR", -OC(OR", «C(OYOR", ~C(O)NH. ,
C{OHNHR", -C{ON(R", -NHC{O)R", -SR", -SG4R", -8(O)1R", -S(OR", -CH, -N3 , -NH3, -

i6
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NHR™, -N(R"), and -ON, where each R” is independently selected from -H, -Cy-Cyg alkyl, -

Cy-Cy alkenyl, ~-Cy-Cy alkynyl, or ~aryl.

[0057] Unless otherwise noted, the term "aryviene” refers to an optionally substituted aryl
group which is divalent (i.e., derived by the removal of two hydrogen atoms from the same or
two different carbon atoms of a parent aromatic ring system) and can be in the ortho, meta, or

para configurations as shown in the following structures with phenyl as the exemplary aryl

group:

in which the aryl group (e.g., phenyl group) can be unsubstituted or substituted. In some
embodiments, the arylene is a substituted aryiene, wherein it is substituted with up to four
groups including, but not limited to, -Ci-Cy alkyl, -O-(C1-Cy alkyl), -aryi, -C(OJR’, -OC{OR,
-C{OYOR!, -C{ONH,, -C(ONHR', ~-C{OINR"Y,, ~-NHC{O)R!, -S(ORR’, -S{(O)R’, -OH, -
halogen, -Na, -NH;, -NH(R"), -N(R'); and -CN; wherein each R' is independently selected
from H, -C-Cs alkyl and aryl.

{06358] Unless otherwise noted, the term "heterocycle” refers to a monocyclic, bicycelic, or
polycyelic ring system having from 3 to 14 ring atoms (also referred to as ring members)
wherein at least one ring atom in at least one ring is a heteroatom selected from N, O, P, or 5
(and all combinations and subcombinations of ranges and specific numbers of carbon atoms
and heteroatoms therein). The heterocycle can have from 1 to 4 ring heteroatoms
independently selected from N, O, P, or S. One or more N, C, or § atoms in a heterocycle
can be oxidized. A monocyclic heterocycle preferably has 3 to 7 ring members {e.g., 20 6
carbon atoms and 1 to 3 heteroatoms independently selected from N, O, P, or 5), and a
bicyclic heterocycle preferably has 5 to 10 ring members {e.g., 4 to 9 carbon atoms and 1 to 3
heteroatoms independently selected from N, G, P, or §). The ring that includes the
heteroatom can be aromatic or non-aromatic. Unless otherwise noted, the heterocycle is
attached to its pendant group at any heteroatom or carbon atom that results in a stable
structure.

(860591 THeterocycles are described in Paguette, "Principles of Modern Heteroeyclic
Chemistry" (W.A. Benjamin, New York, 1968), particularly Chapters 1, 3,4, 6,7, and 9;

"The Chemistry of Heterocyclic Compounds, A series of Monographs” (John Wiley & Sons,
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Wew York, 1950 to present), in particular Volumes 13, 14, 16, 19, and 28; and J. dm. Chem.
Soc. 82:5566 (1960,

(86681 Unless otherwise noted, the term "heterocyelo” refers to an optionally substituted
heterocyele group as defined above that is divalent (i.e., derived by the removal of two
hydrogen atoms from the same or two diffsrent carbon atoms of a parent heterocyclio ring

system).

[0061] Examples of "heterocycle” groups include by way of example and not limitation
pyridyl, dihvdropyridyl, tetrahydropyridyl (piperidyl), thiazolyl, pyrimidinyl, furanyl,
thienvl, pyrrolyl, pyrazolyl, imidazolyl, tetrazolyl, benzofuranyi, thianaphthalenyl, indolyl,
indolenyl, quinolinyl, isoquinolinyi, benzimidazolyl, piperidinyl, 4-piperidonyl, pyrrolidinyi,
2-pyrrolidonyl, pyrrolinyi, tetrahydrofuranyl, bis-tetrahydrofuranyl, tetrahydropyranyl, bis-
tetrahydropyranyl, tetrahydroquinolinyl, tetrabydroisoquinolinyl, decahydroquinolinyl,
octahydroisoquinolinyl, azocinyl, triazinyl, 6H-1,2,5-thiadiazinyl, 2H,6H-1,5,2-dithiazinyl,
thienyl, thianthrenvl, pyranyl, isobenzoturanyl, chromenyl, xanthenyl, phenoxathinyl, 2H-
pyrrolyl, isothiazolyl, isoxazolyl, pyrazinyl, pyridazinyl, indolizinyi, isoindolyl, 3H-~indolyl,
1 H-indazolyl, purinyl, 4H-quinolizinyl, phthalazinyl, naphthyridinyl, quinoxalinyl,
quinazolinyl, cinnolinyl, pteridinyl, 4H-carbazolyl, carbazolyl, B~carbolinyi, phenanthridinyl,
acridinyl, pyrimidinyl, phenanthrolinyl, phenazinyl, phenothiazinyl, furazanyl, phenoxazinyl,
isochromanyl, chromanyl, imidazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl,
piperazinyl, indolinyi, isoindolinyl, quinuclidinyl, morpholinyl, oxazolidinyl, benzotriazolyl,
benzisoxazolyl, oxindolyl, benzoxazolinyl, and isatinoyl. Preferred "heterocycle”™ groups
include, but are not limited to, benzofuranyl, benzothiophenyl, indolyl, benzopyrazolyl,
couwmarinyl, isoguinolinyl, pyrrolyl, thiophenyl, furanyl, thiazolyl, imidazolyl, pyrazolyl,
triazolyl, quinolinyl, pyrimidinyl, pyridinyl, pyridonyl, pyrazinyl, pyridazinyl, isothiazolyl,

isoxazolyl and tetrazolyl

[0062] A heterocycle group, whether alone or as part of another group, can be optionally
substituted with one or more groups, preferably 1 to 2 groups, including but not limited to,
-Cy-Cy alkyl, -Cy-Cy alkenyl, -Cs-Cq alkynyi, -halogen, -O-(Ci-Cy alkyl), -O-(C-Cs alkenyl),
-(0-{C5-Cy alkynyl), ~aryl, -C{O)R’, -CCOHR', ~-C(OYOR', -C(ONH,; , ~-C{O)NHR/,
~C{OIMN(R), -NHC(O)R!, -SR’, -SO;R’, -S(O):R’, -S(OWR, -OH, -N3z, -Ni,, -~NH(R“},
-N(R"); and -CN, where each R’ is independently selected from -H, -Ci-Cy alkyl, -Cs-Cs
alkenyl, -Cy-Cg alkynyl, or -aryi and wherein said -O-(C;-Cg alkyl), -O~(Cy-Cy alkenyd), ~O-
(C4-Cyg alkynyl), -Cy-Cy alkyl, -Co-Cy alkenyl, -Cr-Cy alkynyl, and ~aryl groups can be further
optionally substituted with one or more substituents inclading, but not {imited to, -C;-Cy

i8
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alkyl, -Cy-Cy alkenyl, -C,-Cy alkynyl, -halogen, -O-(C-Cy alkyl), -O-(Cy-Cy alkenyl), -O-(Cy-
Cs alkynyl), ~aryl, -C{OR", -OC{O)RY, -C{OYOR", -C{ONH, , -C{O)NHR", -C{ON(R™),, -
NHC{OR", -8R", -8G3R", -S(OGRRY, ~S(ORY, ~-OH, -Nj3 , -NH;, -NH(R"), -N(R")» and -CN,
where each R" is independently selected from -H, -C-Cy alkyl, -C5-Cy alkenyl, -Cy-Cy

alkynyl, orarylL

{0863] By way of example and not limitation, carbon-bonded heterocycles can be bonded
at the following positions: position 2, 3, 4, 5, or 6 of a pyridine; position 3, 4, 5, or 6 ofa
pyridazine; position 2, 4, 5, or 6 of a pyrimidine; position 2, 3, 5, or 6 of a pyrazine; position
2,3, 4, or 5 of a furan, tetrahydrofuran, thiofuran, thiophene, pyrrole or tetrahydropyrrole;
position 2, 4, or § of an oxazole, imidazole or thiazole; position 3, 4, or 5 of an isoxazole,
pyrazole, or isothiazole; position 2 or 3 of an aziridine; position 2, 3, or 4 of an azetidine;
position 2, 3, 4, 5, 6, 7, or 8 of a quinoline; or position 1, 3, 4, 5, 6, 7, or 8 of an isoguinoline.
Still more typically, carbon bonded heterocycles include 2-pyridyl, 3-pyridyl, 4-pyridyl, 5~
pyridyl, 6-pyridyl, 3-pyridazinyl, 4-pyridazinyi, 5-pyridazinyi, 6-pyridazinyl, 2-pyrimidinyl,
4epyrimidinyl, S-pyrimidinyl, 6-pyrimidiny}, 2-pyrazinyl, 3-pyrazinyl, S-pyrazinyl, 6-

pyrazinyl, 2-thiazolyl, 4-thiazolyl, or 5-thiazolyl.

[0864] DBy way of example and not limitation, nitrogen bonded heterocycles can be bonded
at position 1 of an aziridine, azetidine, pyrrole, pyrrolidine, 2-pyrroline, 3-pyrroling,
imidazole, imidazolidine, 2-imidazoline, 3-imidazoline, pyrazole, pyrazoline, 2-pyrazoline, 3-
pyrazoline, piperidine, piperazing, indole, indoling, or 1H-indazole; position 2 of a isoindole,
or isoindoline; position 4 of a morpholine; and position 9 of a carbazole, or J-carboline. Stil
maore fypically, nitrogen bonded heterocycles include f-azividyl, f-azetedyl, I~pyrrolyi, |-

imidazolyl, 1-pyrazolyl, and I-piperidinyl.

[0665] Unless otherwise noted, the term "carbocycle,” refers to a saturated or unsaturated
non-aromatic monoeyclic, bicyclie, or polyeyclic ring system having from 3 to 14 ring atoros
{and ali combinations and subcombinations of ranges and specific numbers of carbon atoms
therein) wherein all of the ring atoms are carbon atoms. Monocyclic carbocyeles preferably
have 3 to 6 ring atoms, still more preferably 5 or 6 ring atoms. Bieyclic carboeycles
preferably have 7 to 12 ring atoms, e.g., arranged as a bicyclo [4,5], [5,5], [S.6] or [6,6]
system, or 9 or 10 ring atoms arranged as a bicyclo [5,6] or {6.6] system. The term
"carbocycle” includes, for example, a monocyclic carbocycle ring fused to an aryiring (e.g, a
monocyclic carboceycle ring fused to a benzene ring). Carbocyles preferably have 310 8

carbon ring atoms.
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[0066] Carbocycle groups, whether alone or as part of another group, can be optionally
substituted with, for example, one or more groups, preferably 1 or 2 groups (and any
additional substituents selected from halogen), including, but not limited to, -halogen, -C;-Cs
alkyl, -C;-Cy alkenyl, -Cy-Cy atkynyl, ~O-(C-Cg alkyl), ~-O-(Cy-Cs alkenyl), ~0-(C2-Cs
alkynyly, -aryl, -C{O)R’, ~OC(O)R’, ~-C{OYOR', -C(ONH, , -COMIMNHR', -C{OIN(R"),,
-NHC(O)R!, -8R, -8O3R!, -S(O)RY, -S(OWR, -OH, =0, -Nj, -NH,, -NH{R, -N(R'), and
-CN, where each R' is independently selected from -H, -C-Cy alkyl, ~-Cr-Cy alkenyl, -Cp-Cyk
alkynyl, or-aryl and wherein said -C;-Cs alkyl, ~Cy-Cs alkenyl, -Cy-Cy alkynyl, -O-(C-Cg
allyl), ~O-(Cy-Cy alkenyl), -O~(C2-Cy alleynyl), and -aryi groups can be further optionally
substituted with one or more substituents including, but not limited to, -C-Cy atkyl, -Co-Cp
alkenyl, -Cy-Cyg alkynyl, -halogen, -0-(C,-Cs alkiyl), ~O-(Co-Cy alkenyl), -O-(Cy-Cy alkynyl),
~aryl, -C{OYR", ~-OC(OHR", ~C{OYOR", -C{OINH, , -C(CINHR", -C{ONR"), -NHC{O)R", -
SR", -SO;R", -S{ORR", -S(OIRY, ~OH, -Nj , -NH,, ~-NHR"), -NR"), and -CN, where each

R" is independently selected from -H, -C;-Cs alkvl, -C;-Cg alkenyl, ~-Ca-Cy alkynyl, or -aryl.

{8067} Examples of monoceyclic carbocylic substituents include -cyclopropyl,
-cyclobutyl, ~cyclopentyi, -1-cyciopent-1-enyl, -1-cyelopent-2-cnyl, - 1-cyclopent-3-cnyl,
cyclohexyl, -1-cyelohex-1-enyl, -1-cyclohex-2-enyi, -1-cyclohex-3-envi, -cycloheptyl,
~cyclooetyl. <1,3-cyclohexadienyl, -1,4-cyclochexadienyl, ~1,3-cycloheptadienyd, -1,3,5-

cycloheptatrienyl, and —cyclooctadienyl.

{08681 A "carbooyclo," whether used alone or as part of another group, refers to an
optionally substituted carbocycle group as defined above that is divalent (i.e., derived by the
removal of two hydrogen atoms from the same or two different carbon atoms of a parent

carbocyclic ring systent).

{88691 Unless otherwise indicated by context, a hyphen (-} designates the point of
attachment to the pendant molecule. Accordingly, the term  "-(C,-Cy alkylenejaryi” or "-Cy-
Cy alkylene(aryl)" refers to a C,~Cy alkylene radical as defined herein wherein the alkylene
radical is attached to the pendant molecule at any of the carbon atoms of the alkylene radical
and one of the hydrogen atoms bonded to a carbon atom of the alkylene radical is replaced
with an aryl radical as defined herein. Typical "-(C;-Cy atkylene)aryl,” "-(Cy-Cg
alkenyleng)aryl”, "and -({2-Cg alkynylenelaryi™ groups include, but are not limited to,
benzyi, 2-phenylethan-1-yi, 2-phenylethen-1-yl, naphthylmethyl, 2-naphthylethan-1-yi, 2~

naphthylethen-1-yl, naphthobenzyl, 2-naphthophenylethan-i-yl and the like.
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{0078} When a particular group is "substituted”, that group may have one or more
substituents, preferably from one to five substituents, more preferably from one to three
substituents, most preferably from one to two substituents, independently selected from the
fist of substituents. The group can, however, generally have any number of substituents

selected from halogen. Groups that are substituted are so indicated.

{0071} ¥t is intended that the definition of any substifuent or variable at a particular location
in a molecule be independent of its definitions elsewhere in that molecule. It is understood
that substituents and substitution patterns on the compounds of this invention can be selected
by one of ordinary skill in the art to provide compounds that are chemically stable and that
can be readily synthesized by techniques known in the art as well as those methods set forth

herein.

186721 Protective groups as used herein refer to groups which selectively block, either
temporarily or permanently, one reactive site in a multifunctional compound. Suitable
hydroxy-protecting groups for use in the present invention are pharmaceutically acceptable
and may or may not need to be cleaved from the parent compound after administration to a
subject in order for the compound to be active. Cleavage is through normal metabolic
processes within the body. Hydroxy protecting groups are well known in the art, see,
PROTECTIVE GROUPS 1IN ORGAMNIC SYNTHESIS by T. W, Greene and P. G, M. Wuts (John
Wiley & sons, 3™ Edition) incorporated herein by reference in its entirety and for all purposes
and include, for example, ether {e.g., alkyl ethers and silyl ethers including, for example,
dialkylsilylether, trialkylsilylether, dialkylatkoxysilylether), ester, carbonate, carbamates,
sulfonaie, and phosphate protecting groups. Examples of hydroxy protecting groups include,
but are not limited to, methyl ether; methoxymethy! ether, methylthiomethy! ether,
{(phenyldimethylsilyDmethoxymethyl ether, benzyloxymethyl ether, p-
methoxybenzyloxymethyl ether, p-nitrobenzyloxymethyl ether, o-nitrobenzyloxymethyl
ether, (4-methoxyphenoxyymethyl ether, guaiacolmethyl ether, t-batoxymethyl ether, 4-
pentenyioxymethy! ether, siloxymethyl ether, 2-methoxyethoxymethyi ether, 2,2,2~
trichioroethoxymethy! ether, bis(2-chloroethoxy ymethyl ether, 2-(trimethylsilyllethoxymethyt
ether, menthoxymethyl ether, tetrahydropyranyl ether, 1-methoxycyleohexyl! ether, 4-
methoxytetrahydrothiopyrany! sther, 4-methoxyietrahydrothiopyranyl ether 8,S-Dioxide, 1-
[(2-choro-4-methyDphenyil-4-methoxypiperidin-4-v} ether, 1~(2-fluorophneyi)-4-~
methoxypiperidin-4-yi ether, 1,4-dioxan-2-yi ether, tetrahydrofuranyl ether,
tetrahydrothiofuranyl ether; substituted ethyl ethers such as 1-ethoxyethyl ether, 1-(2-

chiorosthoxy)ethyl ether, 1-[2-(trimethylsilyhethoxylethy! ether, I-methyl-1-methoxysthy!

21

Fa



OnCusp

3789 of 14295 Ex. 1002

20

]
A

WO 2013/163229 PCT/US2013/037861

ether, 1-methyl-1-benzyloxyethy! ether, 1-methyl-1-benzyloxy-2-flucroethyl ether, I-methyl-
1 phenoxyethyl ether, 2-trimethyisilyl ether, t-butyl ether, allyl ether, propargyl ethers, p-
chlorophenyl ether, p-methoxyphenyl ether, benzyl ether, p-methoxybenzyl ether 3,4-
dimethoxybenzyl ether, trimethylsilyl ether, triethylsilyl ether, tripropyisilyiether,
dimethylisopropyisilyl ether, diethylisopropylsily! ether, dimethylhexylsily! ether, 1-
butvldimethyisily! ether, diphenylmethylsilyl ether, benzoylformate ester, acetate ester,
chioroacetate ester, dichloroacetate ester, trichloroacetate ester, trifluoroacetate esier,
methoxyacetate ester, tripbneylmethoxyacetate ester, phenylacetate ester, benzoate ester,
alkyl methyl carbonate, alkyl 9-fluorenyimethyl carbonate, alky! ethyl carbonate, alky12,2,2,-
irichioroethyl carbonate, 1,1,-dimethy}-2,2 2-trichloroethyl carbonate, alkylsuifonate,
methanesulfonate, benzyisulfonate, tosylate, methylene acetal, ethylidene acetal, and t-
butylmethylidene ketal, Preferred protecting groups are represented by the formulas -R,
SSHRYURYMRY, -CIOR, -C{OIOR, ~-CIOINHR), ~S{O):R, ~S(O»OH, P{OYOH),, and
-P(OYOHYOR, wherein R is C;-Cyo alkyl, Cr-Cyo alkenyl, C2-Cop alkynyl, ~Ci-Coo
alkylene{carbocycle), ~-Cy~Cop alkenylene{carbocycle), ~C2-Cop alkynylene{carbocycie), -Cs-
Cg aryl, ~Ci-Cyp alkyiene(aryl), -Cr-Cyo alkenylene{aryl), -C3-Cyp alkynylene{aryl), -Ci-Cyp
alkylene(heterocycle), ~Cr-Cyp alkenylene(heterocycle), or -Cy-Cyp alkynylenetheterceycle)
wherein said alkyl, alkenyl, alkynyl, alkyiene, alkenylene, allkynylene, aryl, carbocyele, and

heterocycle radicals whether alone or as part of another group are optionally substituted.
{66731 The abbreviation "AFP" refers to dimethylvaline-valine-dolaisolenine- dolaproine-
phenylalanine-p-phenylenediamine (see Formula XVIII infra).

{6674] The abbreviation "MMAE" refers to monomethyl auvistatin E (see Formula XIII
infra).

{88781 The abbreviation "AEB" refers {o an ester produced by reacting auristatin E with
paraacetyl benzoic acid (see Formula XXII infra).

(8076} The abbreviation "AEVEB" refers o an ester produced by reacting auristatin E with
benzoylvaleric acid {see Formula XX infia).

{60771 The abbreviation "MMAF" refers to dovaline-valine-dolaisoleuine-dolaproine-
phenylalanine {see Formula XXI infra).

[6078] The term "pharmaceutically acceptable” means approved by a regulatory agency of

the Federal or a state government or listed in the U.S. Pharmacopeia or other generally

recognized pharmacopeia for use in animals, and more particularly in humans. The term
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“pharmaceutically compatible ingredient” refers to a pharmaceutically acceptable diluent,
adjuvant, excipient, or vehicle with which the antibody or antibody derivative is

administered.

{8679]  The term "animal” refers to humans, non-huwman manunals (e.g., dogs, cats, rabbits,
cattle, horses, sheep, goats, swine, deer, and the like) and non-mammals (e.g, birds, and the

like).

GENERAL

[00867 The methods described herein encompass the use of Ligand Drag Conjugates
wherein the Ligand unit is an anti-DR3S binding agent that specifically binds to DR3. The
DRS binding agent can be, for example, an anti-DRS antibody, an anti-DRS antigen-binding
fragment, or other DRS binding agent comprising the amino acid sequence of a humanized

antibody heavy and/or light chain variable region, or derivative thereof.

LIGAND BRUG CONJUGATE

[6681] The present invention provides, inser alia, Ligand Drug Conjugates for targeted

delivery of drugs. The inventors have made the discovery that the Ligand Drug Conjugates,

have potent cytotoxic and/or cytostatic activity against cells expressing DRS. The Ligand
rug Conjugates comprise a Ligand unit covalently linked to af least one Drug unit. The

Dirug units can be covalently linked directly or via a Linker unit (-LU-).

[6082] In some embodiments, the Ligand Drug Conjugate has the following formuda:

L - (LU-D), ®
or a pharmaceutically acceptable salt thereof; wherein:
L is the Ligand unit, i.e., a DRS binding agent of the present invention, and
(1L.U-D} is a Linker unit-Drug unit moiety, wherein:
LU- is a Linker unit, and
-1} is a drug unit having cytostatic or cylotoxic activity against a target cell; and
pis from 1 to 20.
[8083] In some embodiments, the Ligand Drug Conjugate has a p value {(nuraber of drug
units loaded per ligand) from 1 to 20. In some embodiments, p ranges from 1 to 10, 1 to 9, 1
o8 17 1ta6 1tos 1104, to3,or 1 to2. In some embodiments, p ranges from 2 to

23
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1, 2109,2t08,2107,2106,21t05,2to 4 or 2 to 3. In some embodiments, the p value s

s

2,4, 6, or 8. In other embodiments, pis 1,2, 3,4, 5 or 6.
[0684] [In some embodiments, the Ligand Drug Conjugate has the following formula:

Lo~ (AW Y-D)y {15
or a pharmaceutically acceptable salt thereof;
wherein:
L is the Ligand unit, i.e. DR3 binding agent; and
~Aa~WyYy- s a Linker uonit (LU), wherein:

-A-~ is a Stretcher unit,

each ~W- is independently an Amino Acid unit,

w is an integer ranging from 6 1o 12,

-Y - is a self-immolative spacer unit,

yisQ, 1 or2;

-13 is a drug unit having cytosiatic or eytotoxic activity against the target cell; and

p is from 1 to 20,

{83857  Insome embodimenis,aisCorl, wisGorl,andyisC, L or2. Insome
embodiments,ais Q8 or I, wisQor I, and v is 8 or [. Tn some embodiments, p ranges from 1
1010, 1109, 1o 8, 1io7, 1io6, 1 tos, Ftod, [ to3,orito2. Insome embodiments, p
ranges from2t0 10,2109,210 8,210 7,206,210 5, 2t0 4 or 2 to 3. In other
embodiments, pis 1, 2, 3, 4, S or 6. In some embodiments, when wis not zero, y is 1 or 2. In

some embodiments, when wis 1 to 12, v is 1 or 2. In some embodiments, wis2to 12 and v

J

is 1 or 2. In some embodiments, a is | and w and y are 0.

[8086] In compositions comprising a plurality of Ligand Drug Conjugates, p is the average
number of Drug molecules per Ligand, also referred to as the average drug loading. Average
drug loading may range from 1 to about 20 drugs (D) per Ligand. In some embodiments, the
average p value (average drug loading per Ligand) is from about 2 1o about 8. In some
embodiments, the average p value (average drug loading per Ligand) is from about 3.5 to
about 4.5, In some embodiments the average p value (average drag loading per Ligand) is
about 1, about 2, about 3, about 4, about § or about 6. The average number of drugs per
ligand in preparation of conjugation reactions may be characterized by conventional means
sach as mass spectroscopy, BLISA assay, and HPLC. The quantitative distribution of Ligand

Drug Conjugates in terms of p may also be determined. In some instances, separation,
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purification, and characterization of homogeneous Ligand Drug Conjugates where p is a
ceriain value from Ligand Drug Conjugates with other drug loadings may be achieved by

means such as reverse phase HPLC or clectrophoresis.

[O0871  The generation of Ligand Drug Conjugates can be accomplished by any technique
& B > )

known to the skilled artisan. Briefly, the Ligand Drug Conjugates comprise 2 DRS binding
agent as the Ligand unit, a drug, and optionally a linker that joins the drug and the binding
agent. A number of differcnt reactions are available for covalent attachment of drugs and/or
linkers to binding agents. This is often accomplished by reaction of the amino acid residuss
of the binding agent, e.g., antibody melecule, including the amine groups of lysine, the free
carboxylic acid groups of glutamic and aspartic acid, the sulfhydryl groups of cysteine and
the various moieties of the aromatic amino acids. One of the most commonly used non-
specific methods of covalent attachment is the carbodiimide reaction to link a carboxy {or
amino) group of a compound to amine {or carboxy) groups of the antibody. Additionally,
bifunctional agents such as dialdehydes or unidoesters have been used to link the amino
group of a compound to amino groups of an antibody molecule. Also available for
attachment of drugs to binding agents is the Schiff base reaction. This method involves the
periodate oxidation of a drug that contains glycol or hydroxy groups, thus forming an
aldehyde which is then reacted with the binding agent. Attachment occurs via formation of a
Schiff base with amino groups of the binding agent. Isothiocyanates can also be used as
coupling agents for covalently attaching drugs to binding agents. Other techniques are
known to the skilled artisan and within the scope of the present invention.

[6088] in certain embodiments, an intermediate, which is the precursor of the linker, is
reacted with the drug under appropriate conditions. In certain embodiments, reactive groups
are used on the drug and/or the intermediate. The product of the reaction between the drug
and the intermediate, or the derivatized drug, is subsequently reacted with the DRS binding

agent under appropriate conditions.

{0089} Each of the particular units of the Ligand Drug Coujugates is described in more
detail herein. The synthesis and structure of exemplary linker units, stretcher units, amino
acid uniis, self~-immolative spacer unit, and drug units are also described in U.S. Patent
Application Publication Nos. 2003-0083263, 2005-0238649, 2005-0009751, 2006-0074008,
and 2009-0010945, each of which is incorporated herein by reference in its entirety and for

ali purposes.
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[0098] Typically, the Ligand Drug Conjugates comprise a linker region between the drug
unit and the Ligand unit. Tn some embodiments, the linker is cleavable under intraceliular
conditions, such that cleavage of the linker releases the drug unit from the ligand in the
intracelular enviromment. In yet other embodiments, the linker unit is not cleavable and the

drug is released, {or example, by antibody degradation,

{0091} In some embodiments, the linker is cleavable by a cleaving agent that is present in
the intracellular environment {e.g., within a lysosome or endosome or caveolea). The linker
can be, e.g., a peptidy! linker that is cleaved by an infracellular peptidase or protease enzyme,
including, but not limited to, a lysosomal or endosomal protease. In some embodiments, the
peptidyl Hinker is at least two amine acids long or at least three amino acids fong. Cleavisg
agents can include cathepsins B and T and plasmin, all of which are known to hydrelyze
dipeptide drug derivatives resulting in the release of active drug inside target cells (see, e.g.,
Dubowchik and Walker, 1999, Pharm. Therapeutics 83:67-123). Most typical are peptidyl
linkers that are cleavable by enzymes that are present in DRS5-expressing cells. For example,
a peptidy! linker that is cleavable by the thiol-dependent protease cathepsin-B, which is
highly expressed in cancerous tissue, can be used {e.g, a Phe-Leu or a Gly-Phe-Leu-Gly
{(SEQ ID NG:21) linker). Other examples of such linkers are described, e.g., in U.S. Patent
No. 6,214,345, incorporated herein by reference in its entirety and for all purposes. Ina
specific embodiment, the peptidy! linker cleavable by an intracellular protease is a Val-Cit
linker or a Phe-Lys linker (see, e.g., U.S. patent 6,214,345, which describes the synthesis of
doxorubicin with the Val-Cit linker). One advantage of using intracelular proteolytic release
of the therapeutic agent is that the agent is typically attenvated when conjugated and the

serum stabilities of the conjugates are typically high.

[0092] In other embodiments, the cleavable linker is pH-sensitive, 7., sensitive to
hydrolysis at certain pH values. Typically, the pH-sensitive linker is hydrolyzable under
acidic conditions. Forexample, an acid-labile linker that is hydrolyzable in the lysosome
{e.g., a hydrazone, semicarbazone, thiosemicarbazone, cis-aconitic amide, orthoester, acetal,
ketal, or the like) can be used. (See, e.g., U.S. Patent Nos. 5,122,368; 5,824,805; 5,622,929,
Dubowchik and Walker, 1999, Pharn. Therapeutics 83:67-123; Neville er af., 1989, Biol
Chem. 264:14653-14661.) Such linkers are relatively stable under newutral pH conditions,
such as those in the blood, but are unstable at below pH 5.5 or 5.0, the approximate pH of the

fysosome. In certain embodiments, the hydrolyzable linker is a thioether linker (Such as, e.g.,
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a thicether attached to the therapeutic agent via an acylhydrazone bond (see, e.g., U.S. Patent

No. 5,622,929).

[6093] In yet other embodiments, the linker is cleavable under reducing conditions {e.g., a
disulfide linker). A variety of disulfide linkers are known in the art, including, for example,
those that can be formed using SATA (MN-succinimidyl-S-acetyithioacetate), SPDP (N-
suceinimidyi-3-(2-pyridyidithio)propionate), SPDB (MN-succinimidyl-3-(2-
pyridyldithio}butyrate)} and SMPT (N-succinimidyl-oxycarbonyl-alpha-methyl-alpha-(2-
pyridyl-dithio}toluene), SPDB and SMPT (See, 2.g, Thorpe er al, 1987, Cancer Res.
47:5924-5931; Wawrzynczak er of, In Immunoconjugates: Antibody Conjugates in
Radivimagery and Therapy of Cancer (C. W. Vogel ed., Oxford U. Press, 1987, See also

11.8. Patent No. 4,880,935.}

{86941 In yet other specific embodiments, the linker is 2 malonate linker (Johnson es al.,
1998, dnticancer Res. 15:1387-93), a maleimidobenzoyl linker (Lau ef al., 1995, Rivorg-
Med-Chem. 3(10):1299-1304), a maleimidocaproy! ("me"} linker (Boronina er 4., 2006,
Bioconjug Chem. 17:114-24), or a 3-N-amide analog (Lau ¢f al., 1995, Bicorg-Med-Chem.

3(103:1305-12).

[0095] In vet other embodiments, the linker unit is not cleavable and the drug is released by
antibody degradation. {See, for example, U.S. Publication No. 20050238649, incorporated by

reference herein in its entirety and for all purposes).

[0096] Typically, the linker is not substantially sensitive to the extracellular environment.
As used herein, "not substantially sensitive to the extraceliular environment,” in the context
of a linker, means that no more than about 20%, typically no more than about 15%, more
typically no more than about 10%, and even more typically no more than about 5%, no more
than about 3%, or no more than about 1% of the linkers, in a sample of Ligand Drug
Conjugate, are cleaved when the Ligand Drug Conjugate presents in an extracellular
environment {e.g., in plasma). Whether a linker is not substantially sensitive to the
extracellular environment can be determined, for example, by incubating with plasma the
Ligand Drug Conjugate for a predetermined time period (2.g., 2, 4, 8, 16, or 24 hours) and
then guantitating the amount of free drug present in the plasma.

186971 In other, nonmutually exclusive embodiments, the linker promotes cellular
internalization. In certain embodiments, the linker promotes cellular internalization when
conjugated to the therapeutic agent (i e., in the milieu of the linker-therapeutic agent moiety

of the Ligand Drug Conjugate as described herein). In yet other embodiments, the linker
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promotes cellular internalization when conjugated to both the auristatin compound and the

anti-IRS antibody.

[0098] A variety of exemplary linkers that can be used with the present compositions and
methods are described in WO 2004/010957, U.S. Publication No. 2006/0074008, U.S.
Publication No. 2005/0238649, and U.S. Publication No. 2006/6024317 (each of which is

incorporated by reference herein in its entirety and for all purposes).

{00699] A "Linker unit" (LU) is a bifunctional compound that can be used to tink a Drug
unit and a Ligand unit to form a Ligand Drug Conjugate. Tn some embodiments, the Linker

unit has the formula:
AW Y-

wherein:-A- is a Stretcher unit,

aisOQor i,

each -W- is independently an Amino Acid unit,
w is an integer ranging from 0 to 12,

-Y- is a self-immolative Spacer unit, and

visQ, 1 or 2.

{01661  Insome embodiments,aisforl,wisforl,andyis G, 1 or 2. In some
embodiments,aisOori,wisQor l,andyisOor 1. Insome embodiments, when wis 1 io
12, v is } or 2. In some embodiments, w is 2to 12 and y is | or 2. In some embodiments, a

is I and w and y are 0.

THE STRETCHER UnNIy

[8181] The Stretcher unit { &), when present, is capable of linking a Ligand unit (o an
Amino Acid unit {-W-), if present; to a Spacer unit (-Y-), if present; or to a Drug unit (-D).
Useful functional groups that can be present on a DRS binding agent, either naturally or via
chemical manipulation include, but are not limited to, sulthydryl, amino, hydroxyl, the
anomeric hydroxyv} group of a carbohydrate, and carboxyl., Suitable functional groups are
sulthydryl and amino. In one example, sulthydryl groups can be generated by reduction of
the intramolecular disulfide bonds of an anti-DRS antibody. In another embodiment,
sulthydryl groups can be generated by reaction of an amino group of 4 lysine moiety of an
anti-DRS antibody with 2Z-iminothiolane {Traut's reagent) or other sulfhydry! generating

reagents. In certain embodiments, the anti-DRS antibody is a recombinant antibody and is
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engineered to carry one or more lysines. In certain other embodiments, the recombinant anti-

DRS antibody is engineered to carry additional sulfhydryl groups, e.g., additional cysteines.

[6162] In one embodiment, the Stretcher unit forms a bond with a sulfur atom of the
Ligand unit. The sulfur atom can be derived from a sulthydryl group of a Ligand.
Representative Stretcher units of this embodiment are depicted within the square brackeis of
Formulas [Ha and [IIb, wherein L~, -W-, Y-, -D, w and y are as defined above, and R% is
selected from -C;-Cyg alkyiene-, -Cy-Cyo alkenylene-, —C‘g—C; o alkynylene-~, ~carbocyclo-, -O-
(C-Cy alkylene)-, O-(Co-Cy alkenylene)-, ~0O-(C-Cy alkynylene)-, -arylene-, -Ci~Cio
atkylene-arylene-, -Cy-Cyp alkenylene-arylene, -Cp-Cyp alkiynylene-arylene, -arvlene-Ci-Cyg
alkylene-, -arviene-C;-Cyp alkenylene-, -arylene-C,-Cig alkynylene-, -Cy-Cy alkylene-
{carbocyclo)-, ~-Ca-Cyp alkenylene-(carbocyclo)-, -C1-Cyo alkynylene-(carbocyclo)-, -
(carbocycio)-C-Cy alkylene-, -(carbocyclo)-C:-Cyy alkenylene-, -(carbocyclo}-Ca-Cie
alkynylene, heterocyclo-, -C-Cyo alkylene-{ heterocyclo)-, -Ca-Ci alkenylene-(heterccyclo)-,
-Cy-Cp alkynylene-(heterceyclo)-, ~(heterocyclo)-Ci-Co alkylene-, -(heterocyelo}Cr-Cyo
alkenylene-, -(heterocyclo)-Cy-Cyp alkynylene-, ({CHLCHY O ), or (CHCHO)-CHy-, and ¢
is an integer ranging from 1-10, wherein said alkyl, alkenyl, alkynyl, alkylene, alkenylene,
alkynylene, aryl, carboeyle, carbooyclo, heterocyclo, and arylene radicals, whether alone or
as part of another group, are optionally substituted. In some embodiments, said alkyl,
alkenyl, alkynyl, alkylene, alkenylene, alkynylene, aryl, carbocyle, carbocyelo, heterocyclo,
and arylene radicals, whether alone or as part of another group, are unsubstituted. In some
embodiments, R? is selected from -C;-Cyy alkylene-, - carboceyclo-, -0-(C-C; alkylena)-,
-arylene-, -(C-Cyg alkylene-arylene-, -arylene-Ci-Cyg alkylene-, -C-Cyp alkylene-
(carbocyclo)-, -{ carbocyclo)-C-Cip alkylene-, -Cs~Cy heterocyclo-, ~Ci-Cip alkylene-
(heterocyclo)-, -{ heterocyclo)-C-Crp alkyiene-, -(CH;CHL O, and -(CH,CH,0).-CHy-; and
v is an integer ranging from 1-10, wherein said alkylene groups are unsubstituted and the
remainder of the groups are optionally substituted.

{8183] It is to be understood from all the exemplary embodiments that even where not
denoted expressly, from | to 20 drug moieties can be linked to a Ligand (p = 1-20). In some

embodiments, 2, 4, 6, or 8 drug moieties are linked fo a Ligand (p =2, 4, 6, or §).

iHa
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[6104]  An illustrative Stretcher unit is that of Formula [Ia wherein R® is ~«(CHz)s-:

{0105} Anocther illustrative Stretcher unit is that of Formula [{a wherein R" is

{CH,CHO-CHy~; and r is 21

(¥4

O
S { o) a
g N"A N ,\O/\\ f/ R

[#106] An illustrative Streicher unit is that of Formula Iia wherein R® is -arylene- or
aryiene-Ci-Cyo alkylene-. In some embodiments, the aryl group is an unsubstituted phenyl
group.

10 [0107] Still another illustrative Stretcher unit is that of Formula IIIb wherein R® is «(CH;)5-

2
2,

)
Y
_553\//1\ ,./\\/’\\v/ t??z
i N ;
/\g}/ |

[6188] In certain embodiments, the Stretcher unit is linked to the Ligand unit via a disuffide
bond between a sulfur atom of the Ligand unit and a sulfur atom of the Stretcher unit. A
representative Stretcher unit of this embodiment is depicted within the square brackets of

i85 Formula IV, wherein R®, L-, -W-, -Y-, -1}, w and y are as defined above.

q
L——S*f-?—*Ra———C‘l—W —Y,——D
L= ot v

[86109] It should be noted that throughout this application, the S moiety in the formula

below refers to a sulfur atom of the Ligand unit, unless otherwise indicated by context.
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[6118] In yet other embodiments, the Streteher, prior to attachment to L, contains a reactive
site that can form a bond with a primary or secondary amino group of the Ligand. Examples
of these reactive sites include, but are not limited to, activated esters such as succinimide
esters, 4 nitrophenyl esters, pentatluorophenyi esters, tetraflucrophenyl esters, anhydrides,
acid chiorides, sulfonyl chlorides, isocyanates and isothiocyanates. Representative Stretcher
units of this embodiment are depicted within the square brackets of Formulas Va and Vb,

wherein —Ra-, L-, -W-, -¥-, -3, w and v are as defined above;

o) Q
1 i
Lt G N R G e W o Yy =D
Va
[ o |
I SN
Lt —N-RA—C W~ Y ~—D
i.. _j \/"b

(8131} In some embodiments, the Stretcher contains a reactive site that is reactive 1o a
maodified carbohydrate's («CHO) group that can be present on a Ligand., For example, a
carbohydrate can be mildly oxidized using a reagent such as sodiurn periodate and the
resulting (-CHO) unit of the oxidized carbohydrate can be condensed with a Stretcher that
coniains a functionality such as a hydrazide, an oxime, a primary or secondary amine, a
hydrazine, a thiosemicarbazone, a hydrazine carboxylate, and an arylhydrazide such as those
described by Kaneko ef of., 1991, Bioconfugate Chem. 2:133-41. Representative Stretcher
units of this embodiment are depicted within the square brackets of Formulas Via, Vib, and

Vie, wherein ~-R*, L-, -W-, -¥Y-, -[3, w and v are as defined as above.

{‘:13":

H i
L=EN—N-RE— C ——— W, — Y, ——D
J Via
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L Vie
THE AMINOG ACID UMIT

[0112] The Amine Acid unit (-W-), when present, links the Stretcher unit o the Spacer unit
if the Spacer unit is present, links the Stretcher unit to the Drug moiety if the Spacer unit is
absent, and links the Ligand unit to the Drug unit if the Stretcher unit and Spacer unit are

absent.

{6113} W~ can be, for example, a monopeptide, dipeptide, tripeptide, tetrapeptide,
pentapeptide, hexapeptide, heptapeptide, octapeptide, nonapeptide, decapeptide,
undecapeptide or dodecapeptide unit. Each -W- unit independently has the formula denoted

helow in the square brackets, and w is an integer ranging from 0 to 12:

wherein R"is hydrogen, methyl, isopropyl, isobutyl, sec-butyl, benzyl, p-hyvdroxybenzyl, -
CHLOH, -CH{OH)ICH,, ~CH;CH,SCH;, -CH,CONH,, -CHCOOH,

~CHRCHLCONH,, ~-CHCHCOOH, «(CH hNHC(E=NHINH,, <(CH, 1NH;,
~{(CHz):NHCOCH;, ~{CH s NHCHO, (CH yNHC(=NHNH,, «(CH;}NH,,
~{CH ) NHCOCH;, ~{(CH s NHCHO, -(CHy 3 INHCONH,, (CHL ) NHCONH,,
~CH,CH,CH(OHE)YCHNH,, 2-pyridyimethyl-, 3-pyridylmethyl-, 4-pyridyimethyl-, phenyl,

cyclohexyl,
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{8114} In some embodiments, the Amino Acid unit can be enzymatically cleaved by one or
more enzymes, including a cancer or tumor-associated protease, to liberate the Drag unit (-

D), which in one embodiment is protonated in vivo upon release to provide a Drug (D).
[6115] In certain embodiments, the Amino Acid unit can comprise natural amino acids. In
other embodiments, the Amino Acid unit can comprise non-naturat amino acids, Hlustrative

W, units are represented by formulas (VI-{1X):

HoQOR
o AN AL N /J\T/g
g | !
R0 (VID)
wherein R® and R? are as follows:
R® R
Benzyl {CHy)aNHy;
methyl {CH)NH;
isopropy} {(CHy ) NHy;
isopropyl {CH, :NHCONH,;
benzyl {CH); NHCONH;;
isobutyl {(CHL)sNHCONH,;
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sec-butyl {CH 3NHCONH;

< o “Ho) SO (5:
" G, / ““\\ {CH; WNHCONH;;
> Z’i N
N
H
benzyi methyl;
benzyl {CH 3 NHCENHINHG;
O Re

RS RS R
benzyl Benzyl (CH uNH,;
isopropyl Benzyl {CH,)4NH; and
H Benzyl (CHuINHy;

N
%/ e N “?f/ ~ - . 3
: :gc Ho L . N
5 G R O ax)
wherein R%, RY, R® and R’ are as follows
R® RS RS R’
H benzyl isobutyl H: and
methyi isobutyl methyl isobutyl.

[8116] Exemplary Amino Acid units include, but are not limited to, units of formula VII
where: R is benzyl and RY is -(CH,)NHy; R° is isopropy! and R is (CH,)NHy; or RC is
10 isopropyl and R is {(CH,NHCONH,. Another exemplary Amino Acid unit is a unit of

formula VIII wherein R is benzyl, R%is benzyl, and R® is -{CHa}qNH;.

{63117}  Useful -W,~ units can be designed and optimized in their selectivity for enzymatic

cleavage by a particular enzyme, for example, a tumor-associated protease. In one
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embodiment, a -W,, - unit is that whose cieavage is catalyzed by cathepsin B, Cand D, or a

plasmin protease.

[6118] 1In one embodiment, -W,~ is a dipeptide, tripeptide, tetrapeptide or pentapeptide.
When R”, RS, Rd, R® or Rf is other than hydrogen, the carbon atom to which R® RS R Reor

R'is attached is chiral.

[0119] Each carbon atom to which R”, R®, RY, R® or R is attached is independently in the

(S) or (R) configuration.

[6128] In one aspect of the Amine Acid anit, the Amino Acid unit is valine-citrulline {ve¢ or
val-cit). In another aspect, the Amino Acid unit is phenylalanine-lysine {i.e., £k). In yeot
another aspect of the Amino Acid unit, the Amino Acid unit is N-methylvaline-citrufline. In
vet another aspect, the Aminc Acid unit is S-aminovaleric acid, homophenylalanine-lysine,
tetraisoquinolinecarboxylate-lysine, cyclohexylalanine-lysine, isonepecotic acid-lysine, beta-

alanine-lysine, or glycine-serine-valine-ghitamine-~isonepecotic acid.

THE SPACER UNiT

{6121] The Spacer unit (-Y-), when present, links an Amino Acid unit to the Drug unit
when an Amino Acid unit is present. Alternately, the Spacer unit links the Stretcher unitf to
the Drug unit when the Amino Acid unit is absent. The Spacer unit also links the Drug unit

to the Ligand unit when both the Amino Acid unit and Stretcher unit are absent.

[0122] Spacer units are of two general types: non self~immolative or seif-immolative. A
non self-immolative Spacer unit is one in which part or all of the Spacer unit remains bound
to the Drrug molety after cleavage, particularly enzymatic, of an Amino Acid unit from the
ligand- drug conjugate. Examples of a non seif-immolfative Spacer unit include, but are not
limited to a (glycine-glycine) Spacer unit and a glycine Spacer unit (both depicted in Scheme
1) {infra). When a conjugate containing a glycine-glycine Spacer unit or a glycine Spacer
unit undergoes enzymatic cleavage via an enzyive (e.g., a tumor-cell associated-protease, a
cancer-celi-associated protease or a lymphocyte-associated protease}, a glycine-glycine-Drug
moiety or a glyeine-Drug moiety is cleaved from L-Aa-Ww-. In one embediment, an
independent hydrolysis reaction takes place within the target cell, cleaving the glycine-Drug

moiety bond and liberating the Drug.
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{61231 In some embodiments, a non self~immolative Spacer unit (Y-} is -Gly-. In some

embodiments, a nop self~immolative Spacer unit (Y-} is -Gly-Gly-.

{8124] In one embodiment, a Drug-Linker conjugate is provided in which the Spacer unit is

absent {y=0), or a pharmaceutically acceptable salt thereof.

{8125} Alternatively, a conjugate containing a self-immolative Spacer unif can release -D.
As used herein, the term "self-immolative Spacer” refers to a bifunctional chemical moiety
that is capable of covalently linking together two spaced chemical moieties inio a stable
tripartite molecule. It will spontancously separate from the second chemical moiety it its

bond to the first moiety is cleaved.

#1261  In some embodiments, - Yy~ is a p-aminobenzy! alcohol (PAB) unit (see Schemes 2
and 3) whose phenylene portion s substituted with Q. wherein Q is -C;-Cy alkyl, -Cy-Cy
alkenyl, -Cy-Cg alkynyl, -O<(C-Cy alkyl), ~-0-(C2-Cs alkenyl), ~-0-(Cy-Cy alkynyl), -halogen,
- pitro or ~cyano; and m is an integer ranging from 0-4. The alkyl, alkenyl and alkynyl

groups, whether alone or as part of another group, can be optionally substituted.

[6127] insome embodiments, -Y- i3 a PAB group that is linked to -W,, - via the amino
nitrogen atom of the PAB group, and connected directly to -D via a carbonate, carbamate or
ether group. Without being bound by any particular theory or mechanism, Scheme 2 depicts
a possible mechanism of Drug release of a PAB group which is attached directly to -D via a

carbamate or carbonate group as described by Toki er al., 2002, J. Org. Chem. 67:1866-1872.
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{0128} In Scheme 2, Q is -C-Cs alkyl, -C3-Cs alkenyl, -Cy-Cy alkynyl, ~-O-(C-Cy alkyl), -
O-{Cy-Cy alkenyl), -O~(C,-Cs allkynyl}, -halogen, -nitro or -cyanec; m is an infeger ranging
5 from 0-4; and p ranges from 1 to about 20. The alkyl, alkenyl and alkyny! groups, whether

alone or as part of another group, can be optionally substituted.

[4129]  Without being bound by any particular theory or mechanism, Scheme 3 depicts a
possible mechanism of Drug release of a PAB group which is attached directly to -D via an
ether or amine linkage, wherein D) includes the oxygen or nitrogen group that is part of the

10 Drug unit.

9%
~1
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[8130] In Scheme 3, Q is -C-Cq alkyl, -C3-Cjy alkenyl, -Cr-Cy alkynyl, -O-(Ci-Ce alkyl),
-0-(Cy-Cy alkenyt), -O-(Cy-Cy alkynyl), -halogen, -nitro or -cyano; m is an integer ranging

from 0-4; and p ranges from | to about 20. The alkyl, alkeny! and alkynyl groups, whether

N

alone or as part of another group, can be optionally substituted.

[#131]  Other examples of self-immolative spacers include, but are not limited to, aromatic
compounds that are electronically similar to the PAB group such as 2-aminoimidazol-S-
methanol derivatives (Hay et al., 1999, Bicorg. Med. Chem. Lett. 9:2237) and ortho or para-
10 aminobenzylacetals. Spacers can be used that undergo cyclization upon amide bond
hydrolysis, such as substituted and unsubstituted 4-aminobutyric acid amides (Rodrigues ef
al., 1995, Chemistry Biology 2:223), appropriately substituted bicyclo{2.2.1] and
bicyclo[2.2.2] ring systems {Storm ef af., 1972, J. Amer. Chem. Scc. 94:5815) and 2-
aminophenylpropionic acid amides (Amsberry et o, 1990, J. Org. Chem. 55:5867).

Ehimination of amine-containing drugs that are substituted at the «~position of glycine

[
W

(Kingsbury ef al., 1984, 7 Med. Chem. 27:1447) are also examples of self-immolative
spacers.

38
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(61321  In one embodiment, the Spacer unit is a branched bis(hydroxymethyi)-styrene

(BHMS) unit as depicted in Scheme 4, which can be used to incorporate and release multiple

drugs.
Scheme 4
2 fa) CHLOO SANN N
/ Un  CH{OECOD
: /I\ /7 CHAO(CON)D |
P A W NH— 2 i
\ N/ /
AY / p
cnzymatic '
cleavage
5 2 drugs

{81331 In Scheme 4, Q is -C-Cy alkyl, -Cp-Cy alkenyl, ~C3-Cs alliynyl, ~O-{C-Cs alkyl}, -
O-{Cy-Cy alkenyt), -O-(Cyp-Cp alkynyl), ~halogen, -nitro or -cyano; m is an integer ranging
from 0-4; nn is 0 or 1; and p is an integer of from 1 to about 20, The alkyi, alkenyl and

alkiynyl groups, whether alone or as part of another group, can be optionally substituted.

10 [8134] Insome embodiments, the - moieties are the same. In yet another embodiment,

the -3 moieties are different.

{3135} In one aspect, Spacer units (~Y,-) are represented by Formulae (X)-(X¥1):

§_~F§ ("’iﬂm
| o
Q{ - O\T/ %,
o

wherein Q is -C-Cy alkyl, ~C;-Cy alkenyl, -Co-Cy alkynyl, ~O-(C-Cy alkyl), ~O-(Co-Cp

X

15 alkenyl), -0O-(Cp-Cs alkynyl), -halogen, -nitro or -cyano; and m is an integer ranging from
0-4. The alkyl, alkenyl and alkynyl groups, whether alone or as part of another group, can be

optionally substituted.

$—HN—CH,-CO—% X1

20 and

3
o
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[8136] Ina group of selected embodiments, the conjugates of Formula I and I are:

LJiS

O
o O s et

A,

P
wherein w and y are each 0, 1 or 2,
5 and,
O
L S%TWAT!“‘D \
/%G O /}
/P
wherein w and v are each 0,
/) \
' H O \
( \i} L Y, D \
AN Y Y T
\ i O //fi / D
‘i:iN»//
PN
o7 TNH,
O
/
O = 0””\9
v |l
i Ag—HN gl ﬁ/\\“f’f %
o] } /
NH / ]
o=
10 Ni"{z
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wherein A,, W, Yy, D and L have the meanings provided above.

TeE DrRUG UNiT

[8137] The drug moiety (D) can be any eytotoxic, cytostatic or immunomodulatory (e.g.,
imununosuppressive} agent or drug. D is a Drug unit {moiety) having an atom that can form a
bond with the Spacer unit, with the Amino Acid unit, with the Stretcher unit or with the
Ligand unit. In some embodiments, the Drug unit I has a nitrogen atom that can form a
bond with the Spacer unit. As used herein, the terms "drug unit” and "drug moiety” are

synonymous and used interchangeably.

[6138] Useful classes of cytotoxic or immunomodulatory agents include, for example,
antitubulin agents, DNA minor groove binders, DNA replication inhibitors, and alkylating
agents.

[0139] In some embodiments, the Drug is an auristatin, such as auristatin E (also known in

the art as a derivative of dolastatin-10) or a derivative thereof. The auristatin can be, for
example, an ester formed between auristatin E and a keto acid. For example, auristatin E can
e reacted with paraacetyl benzoic acid or benzoyivaleric acid to produce AEB and AEVE,
respectively. Other typical auristatins include AFP, MMAF, and MMAE. The synthesis and
structure of exemplary auristatins are described in U.S. Patent Application Publication Nos.

2003-0083263, 2005-0238649 and 2005-0009751; International Patent Publication No. WO
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04}’610957, International Patent Publication No. WO 02/088172, and U.S. Patent Nos.
6,323,315, 6,239,104, 6,034,065; 5,780,388; 5,665,860; 5,663,149; 5,635,483; 5,599,902;
5,554,725; 5,530,097; 5,521,284; 5,504,191; 5,410,024, 5,138,036, 5,076,973, 4,986,988;
4,978,744, 4,879,278, 4,816,444; and 4,486,414, cach of which is incorporated by reference

herein in its entirety and for all purposes.

{86140} Auristatins have been shown to interfere with microtubule dynamics and nuclear
and cellular division and have anticancer activity. Auristatins of the present invention bind
tubulin and can exert a cytotoxic or cytostatic effect on a DRS expressing cell line. There are
a number of different assays, known in the art, that can be used for determining whether an
auvristatin or resultant antibody-drug conjugate exerts a cytostatic or cytotoxic effect on a

desired cell tine.

0141} Methods for determining whether a compound binds tubulin are known in the art.
See, for example, Muller et al., 4nal Chem 2006, 78, 4390-4397; Hamel et al., Molecular
Pharmacology, 1995 47: 965-976; and Harel et al., The Jowrnal of Biological Chemistry,
1990 265:28, 17141-17149. For purposes of the present invention, the relative affinity of a
Compmmd to tubulin can be determined. Some preferred auristating of the present invention
affinity of MMARE to tubulin to 10 fold, 20 fold or even 100 fold higher (higher affinity) than
the binding affinity of MMAE to tubulin.

{6142] 1o some embodiments, -1} is an auristatin of the formula By or Dy

3 7 ~
i P Rk Y | R R
\/, \ -~ ~ ! ! : !
H N /1 N A
2 (/ p "{5 R6 ;gs \\E)l— \!_/ §/ \T/ \R'iQ DE
RE 0o R
e o R .
R ¢y R’ oo
I S R e A N N G
R: O RRS RS RO O R o
RE O o F

or a pharmaceutically acceptable salt form thereof, wherein, independently at each location:
the wavy line jndicates a bond;

R? s -C-Cyo alkyl, ~C3-Cog alkenyl, or -Co-Cyp alkynyi;

42
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R is ~H, ~C-Cyp alkyl, ~Cy-Cyp alkenyl, -Co-Cyp alkynyl, carbocyeie, -C1-Cyp alkylene
{carbocycle), ~Ca-Cy¢ alkenyiene(carbocycle), -Cy-Coo alkynylene{carbocycle), ~aryl, -
C1-Cop alkylene(aryl), -Co-Coe alkenylenelaryl), -Ca-Cyo alkynylene(aryl), -
heterocyele, -Cy-Cyp alkylene(heterocyele), -Cp-Cyp alkenylenetheterocycle), or -Cy-
Cao alkynvlenelbheterocvele);

RYis -H, -Cy-Cag alkyl, -Cy-Chp alkenyl, ~-Co-Cyp alkynyl, carboeyele, -C1-Cyp alkylene
{carbocycle), -Cy-Chp alkenylene(carbocyele), -Cy-Cop alkynylene(carboeycle), ~aryl, -
C1-Cho alkyiene(aryl}, -Cy-Cyo atkenylene{aryl), -C-Cyp alkynylene(aryl), -
heterocycle, -Ci-Cyp alkyienelheterocycle), -Ca-Cyp alkenyienstheterocycle), or -y
Cap alkynylene(heterocycle);

R? is -H or - -Cy alkyl;

or R* and R® jointly form a carbocyclic ring and have the formula ~(CRR")s- wherein R® and
R® are independently ~H, ~C-Cag alkyl, -Co-Cap alkenyl, ~Cp-Cap alkynyl, or -
carbocycleandsis 2,3, 4, 5 or 6,

R%is -H, -C-Cag atkyl, ~Cp-Cyo alkenyl, or -Co-Cyo alkynyl;

R s -H, -C-Cyo alkyl, ~-Cy-Cyo alkenyl, ~Cy-Cyo alkynyl, -carbocycle, -Ci-Cyp alkylene
(carbocycle), -Cy-Cyp alkenylene(carbocycle), -Co-Cyy alkynylene(carbocycle), ~aryl, -
C1-Cyp alkylene(aryl), -Cy-Cho alkenylenelaryl), -Cy-Chp alkynylene(aryl), beterocycle,
-(C1-Cyg alkyienc(heterocycle), -Ur-Cye alkenylene(heterocycle), or -Cy-Cyo
alkynylenetheterocycle);

each R® is independently -H, -OH, -C;-Cyo alkyl, -Cy-Cyo alkenyl, ~C2~C§_o alkynyl, -O-(C-
Coe alkyl), ~O~{Cy-Cyo alkenyly, ~O-{C;-Cyp alicynyl), or ~carbocycle;

R s -H, -C;-Coo alleyl, -Cp-Chg alkenyl, or -Co-Chp alkynyl;

RY is -aryl, -heterocycle, or -carbocyele;

RY s -H, »CpCzovalkyi, “Ca-Cog alkenyl, ~Cyp-Cyo alkynyl, -carbocyele, -0-(C-Cao alkyl), -
O (- Cyp alkenyl), -O-(Cy-Cy alkynyl), or OR™ wherein B*® s -H, a hydroxy!

R i -H, -Cy-Cap alkyl, ~Cz~Cop alkenyl, or -Cp-Cye alkynyl, ~aryl, ~heterocycle, or -
carbocycle;

R is -aryi or -heterocycle;

Z is ~O-, -S-, -NH-, or -NR'"-, wherein R" is -C;-Cy alkyl, ~Ca-Cyo alkenyl, or ~Co-Cag
alkynyl; and

R is -H, -Cy-Cao alkyl, -Ca-Cao alkenyl, -Ca-Cao alkynyl, -aryl, -heterocyele, -(RPO),-RY,
or ~(R13O}m»CH(R§5)3, wherain

m is an integer ranging from 1-1060;
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RY s -(5-Cy alkylene, -Ca-Cy alkenylene, or -C,-Cyyp altkynylene;

RYis -H, -C-Cyp alkyl, -Cr-Cop alkenyl, or ~Cy-Coo alkynyl;

cach oceurrence of B is independently ~H, -COOH, —{CH,1,-N®R' %), ~(CH).-8O:H,

1 is an

[0143]

—{(CH ) SO3-Cr~Cop alkyvl, ~(CH)-SO4-Cr-Cyp alkenyl, or —{(CH)p-80;3-Co-Clap
alkynyl;

each occurrence of R is independently -H, -C-Cyy alkyl, ~Cy-Cyp alkenyl, ~Cy-Cyg
alkynyl or {CH2)-COOH; and

integer ranging from 0 to 6; wherein said alkyl, alkenyl, alkynyl, alkviene, alkenylene,
alkynyklene, aryl, carbocyle, and heterocycle radicals, whether alone or as part of

another group, are optionally substituted.

Auristating of the formula By include those wherein said alkyl, alkenyl, allkynyl,

alkylene, alkenylene, alkynykiene, aryl, carbocyle, and heterocycle radicals are unsubstituted.

[0144]

R, rE,

Auristatins of the formula Dy include those wherein the groups of R, R?, R*, R*, RS,
T

Is . g 20 21 . .
and R” are unsubstituted and the groups of R', R® and R*! are optionally substituted

as described herein.

[6145]

Auristatins of the formula Dy include those wherein

R is --Cg alkyl;

B Rand R are independenily selected from -H, ~C-Cyg alkyil, -3y alkenyl, -
{C2-Cap alkynyl, mongoyclic C3-Cg carbocyele, -C-Cy alkyiene{monocyclic C5-Cy
carbocycle), ~C;-Cho alkenylene(monocyclic Ci-Cs carboeyele}, -Co-Cao
alkynylene(monocyclic C3-Cg carbocyele), -Ce-Cio aryl, ~C-Cyp alkylene(Ce-Cyg
aryl), -Cy-Cyp alkenylene(Ce-Cyg aryl), -Cz~-Cop alkiynylene(Ce-Cyyp aryl), -heterocycle,
-C-Cyg alkylenetheterocycle), ~-Cr-Cyo alkenylenetheterocycele), or ~Co-Cop
alkynylene(heterocycle); wherein said alkyl, alkenyl, alkynyl, alkylene, alkenylens,
alkynylene, carbocyele, aryl, and heterocycle radicals are optionally substituted;

R is -hydrogen;

R is -C -y alkyl;

cach R is independently selected from -OH, -O-(C-Cyy alkyl), ~O~(C~Cyy alkenyl),
or -0-{C;-Cop alkynyl) wherein said alkyl, allkenyl, and alkynyl radicals are
optionally substituted;

R’ is -hydrogen or -C;-Cy alieyl;

RrY is optionally substituted phenyl;

44
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R* is OR'; wherein R™ is H, a hydroxyl protecting group, or a direct bond where
OR" represents =0

R* is selected from -H, -C-Cap alkyl, -C3-Cy alkenyl, -Co-Cao alkynyl, or
~carbocycle; wherein said alkyl, alkenyl, alkynyl, and carbocycle radicals are

optionally substituted; or a pharmaceutically acceptable salt form thereof.
[8146] Auristatins of the formula Dy incluode those wherein

’? is methyi;
R is -H, -C-Cy alkyl, -Cy-Cy alkenyl, or -Cy-Cg alkynyl, wherein said alkyl, alkenyl
and alkyii}fl radicals are optionally optionally substituted;
R’*is -H, -C-Cy alkyl, -C3-Cyq alkenyl, -Cy-Cy alkynyl, monocyelic C3-Cs carbocycle,
~Ce-Cho aryl, -C-Cy aikyiéne(C@—Cm aryl), -C;-Cs alkenylene(Ce-Cip aryl), -Co-Cy
alkynylene(Cq-Cip aryl), -C1-Csy alkyiens (mmonocyclic Cs3-Cs carbocycle), -C:-Cy
alkenylene {(monocyclic C3-Cs carbocycle), -Cy-Cy alkynylene(monocyclic Cs-Cs
carbocycie}; wherein said alkyl, alkenyl, alkynyi, alkylene, alkenylene, alkynylene,
aryl, and carbocycle radicals whether alone or as part of another group are optionally
substituted;
R s H;
R is methyl;
R is -C-Cy alkyl, -Co-Cg alkenyl or ~Cp-Cy alkynyl;
cach R® is methoxy;
R is -hydrogen or -C-Cy alkyl;
RY is phenyl;
R* is OR'®; wherein R is -H, a hydroxy! protecting group, or a direct bond where
OR" represents =0;
R* is methyl; or a pharmaceutically acceptable sait form thereof.
f6147] Auristatins of the formula Dy include those wherein
R%is methyl; R* is H or Ci-Cs alkyvl; R is C-Cs alkyl; rYis H; r%is methyl; R is
isopropy! or sec-buiyl; R® is methoxy; R’ is hydrogen or C-Cy alkyl; R™ is phenyl; R* is
OR'; wherein R™ is H, a hydroxyl protecting group, or a direct bond where OR'® represents

=0; and R* is methyl; or a pharmaceutically acceptable salt form thereof.

[6148] Auwristating of the formula Dy include those wherein
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R is methyt or or C-Cy alkyl; R is Hor C-Cs alkyl; B is C-Cs alkyl; B s H R 15 0-Cs
alkyl; R7 is Ci-Cs alkyl; R® is C-C5 alkoxy; R is hydrogen or C1-Cy alkyl; R is phenyl; R
is OR'™: wherein R*? is H, a hydroxyl protecting group, or a direct bond where OR'™®

represents =O; and R* is C1-Cs alkyl; or a pharmaceutically acceptable salt form thereof.
{0149 Auristatins of the formula By include those wherein

R” is methyl;

RS, R“, and R are independently selected from -H, -C;-Cyy alkyl, ~Co-Cyp alkenyl, -
Cy-Cop alkynyl, monoceyelic C3-Cq carbooycele, -C1-Cap alkylene(monocyelic C5-Cq
carbocycele), ~Co-Cy alkenylene{monocyclic Ci-Cs carbocycle), ~Co-Cog
alkyanylene(monocyelic C3-Cg carboeycele), -Co-Cip aryl, ~Ci-Cop alkylene{Ce-Cyy
aryl), -Ca-Cop alkenylene{Cys-Cyg aryl), ~Co-Cop alkynylene{C-Cip aryl), ~heterocycle,
~C1-Cog alkyiene(heterocycle), ~-C3-Cyp alkenvlene(heterocycle}, or -Cr-Cyp
alkynylene(heterocycle); wherein said alkyl, alkenyl, alkynyl, alkylene, alkenylene,
alkynylene, carbocyle, aryl, and heteocycle radicals whether alone or as part of
another group are optionally substituted;

R is -H;

R® is methyl;

cach R® is methoxy;

RYis -H, -Cy-Cyo alkyl, ~Co-Chp alkenyl, or -Cr-Cyo alkynyl wherein said allyl, alkenyl
and alkynyi radical are optionally substituted;

R' is optionally substituted aryl or optionally substitated heterocycle;

7, is ~O-, ~S-, -NH-, or -NR"-, wherein RY s -C-Cas alkyl, -Cy~Cag alkenyl, or ~Cy-
Cao alkynyl, each of which is optionally substituted; and

RY is -H, -C1-Coo alleyl, ~Co-Cyp alkenyl, ~Co-Cy alkynyl, ~aryl,

-heteroeycle, ~(R7O),-RY, or (R70),-CHRY), wherein said alkyl, alkenyl,
alkyny, aryl, and heterocycle radicals are optionally substituted; wherein

m is an integer ranging from 1-1000;

B’Y 15 -Cy-Cog alkylene, -C3-Cyy alkenylene, or -Cy-Cop alkynylene, each of which is
optionally substituted;

rYis -H, -C-Cyp alkyl, -Cyp-Cap alkenyl, or -C3-Cho alkynyl wherein said alkyl,
alkenyl and alkynyl radicals are optionally substituted;

each oceurrence of R is independently -H, ~COOH, ~(CH,)-N{R ™), ~(CHa -
SOsH, ~{(CH)p-SO5-C1-Cyp alkyl, (CH-SO3-Ca-Cop alkenyl, or —(CH;)-S053-Cs-

Cye alkynyl wherein said alkyl, alkenyl and alkyny! radicals ave optionally substituted;
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each occurrence of R' is independently -H, -C,-Ca alkyl, ~Cy-Cop alkenyl, -Co-Cyp
alkynyl or «(CH)-COOH wherein said alkyl, alkeny! and alkynyl radicals are
optionally substituted; and

p is an integer ranging from 0 to 6; or a pharmaceutically acceptable salt form

thereof.
{0150} In certain of these embodiments, R' is optionally substituted phenyl.

[6151] Auristatins of the formula Dy include those wherein the groups of R%, R RY RTRS

R7, R®, and R® are unsubstituted and the groups of R° and R are as described herein.

[8152] Auristatins of the formula Dy include those wherein said alkyl, alkenyl, alkynyl,

alkylene, alkenylene, alkynyklene, aryl, carbocyle, and heterocycle radicals are unsubstituted.

[0183] Auristatins of the formula I}y include those wherein

R? is C-C; alkyl; R? is H or C1-C; alkyl; R is €1-Cs alkyh R is H; R® is C-C5 alkyi;
R is C-Cs atkyl; R is C-Ca atkoxy; rR%is hydrogen or Ci-Cg alkyl; ®Yis optionally
substituted phenylZ is G, 5, or NH; and RM is as defined hersin; or a pharmaceutically

acceptable salt form thereof.

[0154] Auristatins of the formula By include those wherein

R*is methyl; B isHor GGy alkyl; RYis C,-Cs alkyl; RS isH, R®is methyl; R is
isopropyl or sec-butyl; R® is methoxy; R’ is hydrogen or C1-Cy alkyl; R' is optionally
substituted phenyl, @ is O, S, or NH; and R is as defined herein; ora pharmaceutically
acceptable salt form thereofl
[8155] Auristatins of the formula By include those wherein

12 is methyl; RY is H or C1-Cs alkyl; RY is C1-Cs alkyl; R is H; R® is methyl; R is
isopropyl or sec-butyl; R® is methoxy; R® is hydrogen or C-Cy alkyl; R’ is phenvl; and Z is
O or NH and R is as defined herein, preferably hydrogen; or a pharmaceutically acceptable

salt form thereof.

{8186} Auristatins of the formula By include those wherein

R%is C-C; alkyl; R® is H or C-Cs alkyl; R is C1-Cs alkyl; R is H; R® is C-Cs alkyl;
R is C1-Cs alkyl; R® is C-C5 alkoxy; R’ is hydrogen or C-Cy alkyl; R is phenyl; and Z is
O or NH and R is as defined herein, preferably hydrogen; or a pharmaceutically acceptable
salt form thereof.
[#137] Auristatins of the formula Bg or By include those wherein R* R* and R7 are
independently isopropyl or sec-butyl and R” is -H. In an exemplary embodiment, 1? and RY
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are each isopropyl, R is H, and R’ is sec-butyl. The remainder of the substituents are as
defined herein.
{3188] Auristating of the formula Dg or Dy include those wherein R? and R® are each

1 G . . . - .
methyl, and R” is H. The remainder of the substifuents are as defined herein.
[6159] Auristatins of the formula Dy or Dy include those wherein each occurrence of R% is
-OCH;. The remainder of the substituents are as defined herein.
[6168] Auristating of the formala Dy or By include those wherein R and R are each
. 2 5. 7. - .
isopropyl, R” and R® are each methyl, R7is H, R’ is sec-butyl, each oceurrence of R¥is
-OCH,, and R’ is . The remainder of the substituenis are as defined herein.

{01611 © Auristatins of the formula Dy include those wherein Z is -O- or -NH-. The

remainder of the substituents are as defined herein.

{0162} Auristating of the formula Dy include those wherein R¥ s aryl. The remainder of

the substituents are as defined herein,

[6163] Auristatius of the formula Dy include those where R'® is -phenyl. The remainder of
the substituents are as defined herein.

[8164] Auristatins of the formula Dy include those wherein Z is -0-, and R'' is 1, methy!

or t-butyl. The remainder of the substituents are as defined herein.

[6163] Auristatins of the formula Dy include those wherein, when Z is -NH, R'' is
~(RP0)-CH(R'®),, wherein R'7 is -(CH,),-N(R®),, and R'® is -C-Cg alkyl or -{(CHy),-
COOH. The remainder of the substituents are as defined hercin.

[8166] Auristating of the formula Dy include those wherein when Z is -NH, R is

-(R" O)‘,\~CI-'I(R15j);,, wherein R'? is -(CH2)-SO3H. The remainder of the substituents are as
defined herein.

[8167] In preferred embodiments, when D is an auristatin of formula Bg, w is an integer
ranging from 1 to 12, preferably 2 to 12, v is 1 or 2, and a is preferably 1,

{0168] In some embodiments, wheren D is an auristatin of formula Dy, ais l and wand v
are 0.

[8169] Ilustrative Drug units (-D) include the drug units having the following structures:
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or pharmaceutically acceptable salts or solvates thereof.

[0176]
(TEG) can be attached to the Drug Unit at R''. Without being bound by theory, the

In one aspect, hydrophilic groups, such as but not limited to triethylene glycol esters

hydrophilic groups assist in the internalization and non-agglomeration of the Drug unit.

[0171]

Drug unit is not aoristatin E, dolastatin 10, or auristatin PE.

in some embodiments, the Drug unit is not TZT-1027. In some embodiments, the

[0172]

represents an anti-DRS antibody and 8 is a sulfur atom of the antibody. The subscript p is an

Exemplary Ligand Drug Conjugates have the following structures wherein "mAb”

integer of from 1 to about 20 and is preferably 1 to about 5.
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{81731 In some embodiments, the Drrug Unit is a calicheamicin, camptothecin, a
maytansinoid, or an anthracycline. In some embodiments the drug is a taxane, a

topoisomerase inhibitor, a vinea alkaloid, or the like.

{81741 1In some typical embodiments, suitable cytotoxic agents include, for example, DNA
15 minor groove binders {e.g., enediynes and lexitropsins, a CBI compound; see also U.S. Patent
No. 6,130,237}, duocarmycins, taxanes {(¢.g., paclitaxel and docetaxei), puromycins, and
vinca alkaloids. Other cytotoxic agents include, for example, CC-1065, SN-38, topotecan,
maorpholino-doxorubicin, rhizoxin, cyanomorpholino-doxorubicin, echinomycin,
combretastatin, netropsin, spothilone A and B, estrarustine, cryptophysins, cemadotin,

20 maytansinoids, discodermolide, eleutherobin, and mitoxanirone.

{0175} In some embodiments, the Drug is an anti-tubulin agent. Examples of anti-tubulin
agents include, auristating, taxanes {e.g., Taxcl® (paclitaxel), Taxotere® (docetaxel)), T67
(Tularik) and vinca alkyloids (e.g., vineristing, vinblastine, vindesine, and vinorelbine).
Other antitubulin agents include, for example, baccatin derivatives, taxane analogs (e.g.,

52
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epothilone A and B), nocodazole, colchicine and colcimid, estramustine, cryptophycins,

cemadotin, maytansinoids, combretastatins, discodermolide, and eleutherobin.

{0176} In certain embodiments, the cytotoxic agent is a maytansinoid, another group of
anti-tubalin agents. For example, in specific embodiments, the maytansinoid is maytansine

s or DM-i (ImmumoGen, Ing.; see also Chari et af., 1992, Cancer Res. 52:127-131).

{0177} In certain embodiments, the cytotoxic or cytostatic agent is a dolastatin. In certain
embodiments, the cytotoxic or cvtostatic agent is of the auristatin class. Thus, in a specific

embodiment, the cytotoxic or cytostatic agent is MMAE (Formula X1i1). In another specific

ermmbodiment, the cytotoxic or cytostatic agent is AFP (Formula XVIII).
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(8178} In certain embodiments, the cytotoxic or cytostatic agent is a compound of formulas

XIV-XXII or pharmaceatically acceptable salt form thereof:
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LIGAND UNIT

(0179} In the present invention, the Ligand unit (e.g., an antibody) in the Ligand Drug

w

Conjugate specifically binds to DR3 and exhibits cytotoxic activity via internalization. The
Ligand Drug Conjugate reaches cancer tissue expressing DRS to which the Ligand unit {e.g.,
an antibody} specifically binds as s target. As a result, the Drug unit conjugated to the
antibody can be allowed to selectively act on the target cells. Therefore, the efficacy of the
antibody-drug conjugate can be more greatly enhanced than that of the antibody alone.

10 Antibodies that bind to death domain-containing receptors, especially an anti-DRS antibody,
can be selected as an antibody that can be contained in the antibody-drug conjugate according

1o the present invention.
Antibodies binding to DRS

{§) DRSgene

,.‘..
(%]

{81807 The nucleotide sequence and amine acid sequence of the human death receptor 3
{DIR3) gene has been registered as GL:22547118 (accession no, NM_147187) in GenBank. A
nucleotide sequence coding an amino acid sequence with one or more amino acids replaced,
deleted, or added in the amino acid sequence of DRS and having bioactivity comparable to

that of DRS is also included in the nucleotide sequence of the DRS gene. In addition, a

N2
&

protein that consists of an amino acid sequence with one or more amino acids replaced,
deleted, or added in the amino acid sequence of DR5 and that has bioactivity comparable to

that of DRS is also included in DRS.
{2} Antibody against DRS

[0181] The antibody against DRS according to the present iuveniion can be obtained in the

N2
W

usual way by imrunizing an animal with DRS or any polypeptide selected from the amino
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acid sequence of DRS. Such antibody produced in the living body can be collected and

purified.

[6182] In addition, a monocional antibody can also be obtained from a hybridoma
established by fusing an antibody-producing cell that produces an antibody against DRS with
a myeloma cell according to a known method (for example, Kohler and Milstein, Neture
(1975) 256, p.493-497; Kennet, R, ed., Monoclonal Amibody, p.365-367, Prenum Press, N.Y.
(1980)).

{6183} DRS as the antigen can be obtained from genetically enginsered host cells

expressing the DRS gene.

{8184] More specifically, DRS can be obtained by preparing a vector that can express the
DRS gene, introducing the vector into host cells to express the gene, and purifying the

expressed DRS.

[3185] In addition, after an artificial gene fusing the extracellular region of DRS with the
constant region of an antibody is constructed, a protein prepared in an appropriate expression

system of the gene can also be used as an immunogen.
{3y Other antibodies

[6186] In addition to the monocional antibody against the above DRS, the antibodies
according to the present invention inclade recombinant antibodies artificially altered to
reduce heterologous antigenicity against humans, such as chimeric antibodies, humanized
antibodies, and human antibodies. These antibodies can be produced by means of known

methods,

{61871 Such chimeric antibodies include an antibody whose variable region and constant
region are heterologous to each other, and an exampie thereof is a chimeric antibody created
by joining the variable region genes of a mouse-derived antibody to buman constant region

genes (Proc. Natl. Acad. Sci. US.A., 81, 6851-6855 (1984)).

[#188] Examples of such humanized antibodies inchude an antibody in which only the
complementarity-determining regions (CDRs) are transferred into a human antibody (Nafure
(1986321, p.522-525) and an antibody in which CDR sequences and amino acid residues in
part of the framework are grafted into a human antibody by CDR grafting (International

Publication No. WO90/07861).
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[6189] 1In addition, there are human antibodies. The term "human anti DRS antibody”
refers to a human antibody that only has gene sequences of a human chromosome-derived
antibody. The anti-human DRS antibody can be obtained by a method that uses a human
antibody-producing mouse having a chromosome fragment containing H- and L- chain genes
for a human antibody (Tomizuka, K. er al., Nature Genetics (1997} 16, p.133-143; Kuroiwa,
Y . et.al., Nuc. Acids Res. (1998} 26, p.3447-3448; Yoshida, H. et al., Animal Cell
Technology: Basic and Applied Aspects vol. 10, p.69-73 (Kitagawa, Y., Matuda, T. and
Iijima, S. eds.), Kluwer Academic Publishers, 1999, Tomizuka, K. et.al., Proc, Natl Acad.

Sci. US4 (2000) 97, p.722-727).

{0198] Such a transgenic animal, or more specifically, a genetically modified animal in
which the gene loci for endogenous immunoglobulin heavy and light chains in a nonhuman
mammal are destroyed and instead the gene loci for human immunoglobulin heavy and light
chains are introduced into this knockout animal via a yeast artificial chromosome (YAC)
vector o7 the like, can be produced by preparing a knockout animatl and a transgenic animal

as mentioned above and crossbreeding these animals,

[86191] The antibody can also be obtained from culiure supernatant produced by
transforming eukaryotic cells with ¢cDDNA, preferably a vector containing the ¢cDNA coding
for each of the humanized antibody heavy and light chains by recombinant DNA technology

and culturing the transformed cells producing a recombinant human monoclonal antibody.

[0192] Here, examples of cells that can be used as a host include eukaryotic celis,
preferably mammalian cells such as CHO cells, lvmphocytes, and myeloma.

{3393} In addition, 2 method of obtaining a phage display-derived human antibody
screened from a human antibody library (Wormstone, I M. et.al, /nvestigative
Ophthalmology & Visuad Science (2002) 43 (7), p.2301-2308; Carmen, S. er.al., Briefings in
Functional Genomics and Proteomics (2002), 1{2), p.189-203; Siriwardena, D, et.al.,
Opthaimology (2002) 109 (3), p.427-431) is also known.

[8194] For example, a human antibody heavy and light variable regions are displayed on a
phage surface as a single-chain antibody {scFv) and then an antigen-binding phage is selected
(Nature Biotechnology (2005}, 23, (9, p.1105-1116).

{6195] The DNA sequence coding an antigen-binding human antibedy variable region can

be determined by analyzing the genes of the phage selected by antigen binding.

LA
fecad
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{0196] Once the DNA sequence of the antigen-binding scFv becomes clear, 3 human
antibody can be obtained by preparing an expression vector having the sequence and
introducing the vector into an appropriate host for expression (See, for example,
WOO2/61047, WO92/20791, WO93/06213, WO93/11236, WQO93/19172, WO85/01438,
WO95/15388; drnu. Rev. Immunocl (1994) 12, p.433-455; Nature Biotechnology (2005) 23
(9, p.1105-1116).

[8197] When the antibody genes have been isolated and are introduced into an appropriate
host to prepare the antibody, an appropriate combination of a host and an expression vector

can be used.

{0198] When eukaryotic cells are used as a host, animal cells, plant cells, or eukaryotic

microorganisms can be used.

[8199] Examples of such animal cells include simian COS cells (Gluzman, ., Cell (1981)
23, p.175-182, ATCC CRL-1650), murine fibroblasts NIH3T3 (ATCC No. CRL-1658), and
dihydrofolate reductase-deficient strains of Chinese hamster ovary cells (CHO cells, ATCC
CCL-61) (Urlaub, G. and Chasin, L. A, Proc. Natl. dcad. Sci. U.S 4. (1980) 77, p.4216-
42203,

[02806] Examples of prokaryotic celis that can be used include Escherichia coli and Bacillus
subtilis.

[8201] The antibody can be obtained by introducing the antibody genes of interest into

these cells by transformation and culturing the transformed cells in vitro,

[8202] The isotype of the antibody according to the present invention can be any isotype.
Examples thereof include 1gG (IgG1l, 1gG2, 1gG3, and [gG4), IgM, IgA (IgAl and IgA2),
1gb3, and Igh, but IgG and IgM are preferable.

{82037 In addition, the antibody according to the present invention may be a fragment of an
antibody having an antigen-binding site of the antibody or a modified version thereof if it

maintains antigen binding.

[0284] Examples of such antibody functional fragments include Fab, F(ab'),, a monovalent
variable region fragment Fab' obtained by reducing F(ab'),, Fv, single-chain Fv (s¢Fv)
obiained by linking heavy-chain and light-chain Fv by an appropriate linker, diabody
{diabodies), linear antibodies, and polyspecific antibodies formed of antibody fragments, but
the fragments are not limited to the above fragments if they maintain antigen binding. The
above antibody fragmenis can be obtained by processing full-length antibody molecules with

59
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an enzyme such as papain or pepsin. The above antibody fragments can also be obtained by
using nucleic acid sequences coding the heavy chain and light chain of the above antibody
fragments to allow an appropriate gene expression system to produce the corresponding

proteins.

[0205] These antibody fragments can be produced by obtaining and expressing the genes in

the same way as above to allow a host to produce the corresponding proteins,

{0286} The antibody according to the present invention may be a polyclonal antibody, a
mixture of several anti-DRS antibodies having different amino acid sequences. An example
of such a polyclonal antibody is a mixture of several antibodies having different CDRs. As
such a polyclonal antibody, an antibody obtained by culturing a2 mixture of cells producing

different antibodies and purifying the culture can be used (WO2Z004/061104).

-
31

P

18207] The antibody obtained can be uniformly purified. The separation and purification
the antibody may be conducted by means of the separation and purification methods used for

normal proteins.

[6288] For example, the antibody can be separated and purified by appropriately selecting
and combining chromatography columns, filiers, ultrafiltration, salting-out, dialysis,
preparative polyacrylamide gel electrophoresis, isoelectric focusing, and the like (Strategies
for Protein Purification and Charcterization: A Laboratoy Course Manual, Daniel R. Marshak
et al. Cold Spring Harbor Laboratory Press (1996); Antibodies: A Laboratory Manual. Ed
Harlow and David Lane, Cold Spring Harbor Laboratory (1988)), but the separation and
purification methods are not limited to these.

[62¢8] Examples of chromatography include affinity chromatography, ion exchange
chromatography, hydrophobic chromatography, gel filtration, reversed phase
chromatography, and adsorption chromatography. These types of chromatography can be
performed by using liguid-phase chromatography such as HPLC and FPLC.

{0218} Examples of the columns used in affinity chromatography include protein A
columns and protein G columuns.

(8211} Examples of the protein A columns include Hyper D, POROS, and Sepharose F. F.
{Pharmacia}.

[0232] In addition, the antibody can also be purified by its binding to the antigen

immobitlized on a carrier.
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(4} Examples of anti-DRS antibodies

{0213] For example, the anti-DR3S antibodies inducing apoptosis in DRS-expressing cells
described in International Publication Nos. W(98/51793, WO2001/83560, WOZ0(02/94880,
WO2003/54216, WO2004/50895, WO2006/83971, WO2007/22157, and WO2011/038159
can be used as components of the antibody-drug conjugate according to the present invention.
In addition, anti-DR35 antibodies called Lexatumumab, HGS-TRZJ, Apomab, drozitumab,
Conatumumab, and LBY 135 and variants thereof can also be used as components of the
antibody-drug conjugate according to the present invention. However, the antibodies that can
be used as such components are not limited to the above examples if such antibodies have a

capacity to bind to DRS protein,

{6214} The Ligand unit of the present invention is typically a3 DRS binding agent. In one
group of embodiments, the Ligand unit comprises a heavy chain amino acid sequence
corresponding to humanized B273 (SEQ ID NO:9). Humanized B273 is abbreviated as
18273 in the specification. Methods of producing hB273 are described in PCT Application
No. PCT/IP2011/074866, titled "A new anti-DRS5 antibody™ and filed October 27, 2011
{published as WO 2012/057288), incorporated herein by reference in its entirety and for ali
purpoeses. In another group of embodiments, the Ligand unit comprises a heavy chain amino
acid sequence corresponding to humanized B273 which lacks the carboxy terminal lysine
residue (i.e., a heavy chain having the amino acid sequence of amine acid residues 1-451 of
SEQ ID NO:9). Post-translational processing of proteins to remove lysing or arginine
residues from the carboxy terminus has been reporied, for example, by Harris, ./
Chromatagraphy (1995), 705:129-134. In another group of embodiments, the Ligand unit
comprises a light chain amino acid sequence corresponding to humanized B273 (SEQ ID
NO:10). In yet another embodiment, the Ligand unit comprises both a heavy and light chain
amine acid sequence of SEQ ID NOs:9 and 10, In still another embodiment, the Ligand unit
comprises both a heavy chain amino acid sequence of amino acid residues 1-451 of SEQ ID
N(:9 and a light chain amino acid sequence of SEQ ID NO:10. In still another embaodiment,
the Ligand unit comprises (a) a heavy chain immunoglobulin having the CDR1 consisting of
amino residues 1-5 of SEQ ID NO:11, the CDR2 consisting of amino acid residues 117 of
SEQ 1D NO:12, and the CDR3 consisting of amino acid residues 1-13 of SEQ ID NO:13; and
{b) a light chain immunoglobulin having the CDRI1 consisting of amino residues 1-16 of SEQ
1D NO:14, the CDR2 consisting of amino acid residues 1-7 of SEQ 1D NO:15, and the CDR3
consisting of amino acid residues 1-9 of SEQ ID NO:16. In ancther embodiment, the Ligand

unit comprises the heavy chain variable region of hB273 comprising amino acid residues i-
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122 of SEQ ID NO:% and the light chain variable region of hB273 comprising amino acid

esidues 1-114 of SEQ IDNO:10.

{02158] Additionally, the Ligand anit (L) has at least oue functional group that can form a
bond with a functicnal group of a Linker unit. Useful functional groups that can be present
on a Ligand unit, either naturally, via chemical manipulation or via engineering, include, but
are not limited to, sulthydryl (-SH), amino, hydroxyl, carboxy, the anomeric hydroxy! group
of a carbohydrate, and carboxyl. In some embodiments, a Ligand unit functional group is a
sulthydryl group. The sulthydryl group is typically a solvent accessible sulthydryl group,
such as a solvent accessible sulthydryl group on a cysteine residue. Sulthydryl groups can be
generated by reduction of an intramolecular or intermolecular disulfide bond of a Ligand.
Sulfhydryl groups also can be generated by reaction of an amino group of a lysine moiety of

a Ligand using 2-iminothiolane (Traut's reagent) or another sulfhydryl generating reagent,

{0216] In some embodiments, one or more sulfhydryl groups are engineered into a Ligand
unit, such as by aminoe acid substitution. For example, a sulfhydry! group can be introduced
into a Ligand unit. In some embodiments, a sulfhydryl group is introduced by an amino acid
substitution of serine or threonine to a cysteine residue, and/or by addition of a cysteine
residue into a Ligand unit (an engineered cysteine residue). In some embodiments, the
cysteine residue is an internal cysteine residue, 7.e., not located at the N-terminus or C-

terminus of the Ligand moiety.

{8217)  In an exemplary embodiment, a cysieine residue can be engineered into an antibody
heavy or light variable region {e.g., of an antibody fragment, such as a diabody) by amino
acid substitution. The amino acid substitution is typically introduced into the framework
region and is located distal to the epitope-binding face of the variable region. For example,
the amino acid substitution can be at least 10 angstroms, at least 20 angstroms or at least 25
angstroms from the epitope-binding face or the CDRs. Suitable positions for substitution of a
cysteine residue can be determined based on the known or predicted three dimensional
structures of antibody variable regions. (See generally Holliger and Hudson, 2005, Nature
BioTechnology 23(9%1126~1136.) In exemplary embodiments, a serine {o cysteine amino
acid substitution is introduced at amino acid position 84 of the Vy region and/or position 14
of the Vi region {according to the numbering system of Kabat ef ¢, Sequences of Proteins of

Immunological Interest, Sth edition, (Bethesda, MD, NIH) 19913,

[6218] To control the number of Drug or Linker unit-Dirug anits attached to a Ligand unit,

one or more cysteine residues can be eliminated by amino acid substitution. For example, the
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number of solvent accessible cysteine residues in an immunoglobulin hinge region can be
reduced by amino acid substitution of cysteine to serine residues.

{62191 In some embodiments, a Ligand unit contains 1, 2,3, 4, 5, 6, 7 or 8 solvent-
accessible cysteine residues. In some embodiments, a Ligand unit contains 2 or 4 solvent-

accessible cysieine residoes.

ASSAY

[0228] Methods of determining whether a Drug or Ligand Drug Conjugate exerts a
cytostatic and/or cytotoxic effect on a cell are known. Generally, the cytotoxic or cytostatic
activity of a Ligand Drug Conjugate can be measured by: exposing mammalian cells
expressing a target protein of the Ligand Drug Conjugate in a cell culiure medium; culturing
the cells for a period from about 6 hours to about § days; and measuring cell viability. Cell-
based in vitro assays can be used to measure viability (proliferation), cytotoxicity, and

induction of apoptosis {caspase activation) of the Ligand Drug Conjugate.

{62211 For determining whether a Ligand Drag Conjugate exerts a cytostatic effect, a
thymidine incorporation assay may be used. For example, cancer cells expressing a target
antigen at a density of 5,000 celis/well of a 96-well plated can be cuitured for a 72-hour
period and exposed to 0.5 uCi of “H-thymidine during the final 8 hours of the 72-hour period.
The incorporation of *H-thymidine into cells of the culture is measured in the presence and

absence of the Ligand Drug Conjugate.

[8222] For determining cytotoxicity, necrosis or apoptosis {(programmed cell death) can be
measured. Mecrosis is typically accompanied by increased permeability of the plasma
membrane; swelling of the cell, and rupture of the plasma membrane. Apoptosis is typicaliy
characterized by membrane blebbing, condensation of cytoplasm, and the activation of
endogenous endonucleases, Determination of any of these effects on cancer cells indicates

that a Ligand Drug Conjugate ts useful in the treatment of cancers.

(82231 Cell viability can be measured by determining in a cell the uptake of a dye such as
neulral red, trypan blue, or ALAMAR™ blue (see, e.g., Page ef al., 1993, Intl. J. Oncology
3:473-476). In such an assay, the cells are incubated in media coniaining the dye, the cells
are washed, and the remaining dye, reflecting cellular uptake of the dye, is measured
spectrophotometrically. The protein-binding dye sulforhodamine B (SRB) can also be used

to measure cytoxicity (Skehan et ol 1990, J Nawl. Cancer Inst. 82:1107-12).
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[0224] Alternatively, a tetrazolium sali, such as MTT, is used in a quantitative colorimetric
assay for mammalian cell survival and proliferation by detecting living, but not dead, cells

(see, e.g., Mosmann, 1983, J Immunol. Methods 65:55-63).

{0225} Apoptosis can be quantitated by measuring, for example, DNA fragmentation.
Commercial photometric methods for the quantitative in vitre determination of DNA
fragmentation are available. Examples of such assays, including TUNEL (which detects
incorporation of labeled nuclectides in fragmented DNA) and ELISA-based assays, are

described in Biochemica, 1999, no. 2, pp. 34-37 {Roche Molecular Biochemicals).

[#226] Apopiosis can also be determined by measuring morphological changes in a cell.
For example, as with necrosis, loss of plasma membrane integrity can be determined by
measuring uptake of certain dyes (e.g., a fluorescent dye such as, for example, acridine
orange or ethidium bromide). A method for measuring apoptotic cell number has been
described by Duke and Cohen, Current Protocols in Immunology (Coligan ef ¢l eds., 1992,
pp. 3.17.1-3.17.16). Cells also can be labeled with a DNA dye (e.g., acridine orange,
ethidinom bromide, or propidium iodide} and the cells observed for chromatin condensation
and margination along the inner nuclear membrane. Other morphological changes that can be
measured to determine apoptosis include, e.g., cytoplasmic condensation, increased

membrane blebbing, and cellular shrinkage.

[0227} The presence of apopiotic cells can be measured in both the attached and "fleating”
compartments of the cultures. For example, both compartments can be collected by
removing the supernatant, trypsinizing the attached cells, combining the preparations
following a centrifugation wash step {(e.g.. 10 minutes at 2000 rpm}, and detecting apoptosis
{e.gz., by measuring DNA fragmentation). (See, e.g., Piazza et aol., 1995, Cancer Research

55:3110-16).

[8228] The effecis of Ligand Drug Conjugates can be tested or validated in animal models.
A number of established animal models of cancers are known to the skilled artisan, any of
which can be used to assay the efficacy of a Ligand Drug Conjugate. Non-limiting examples
of such models are described infra. Moreover, small animal models to examine the in vivo
efficacies of Ligand Drug Conjugates can be ereated by implanting human tumor cell lines

into appropriate immuncdeficient rodent strains, e.g., athymic node mice or SCID mice.
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COMPOSITIONS AND METHODS OF ADMINISTRATION

{0228} Various delivery systems are known and can be used to administer the ligand- drug
conjugates. Methods of introduction include, but are not limited to, intradermal,
intramuscular, intraperitoneal, intravenous, and subcutanecus routes. Administration can be,
for example, by infusion or bolus injection. In certain preferred embodiments, administration
of the Ligand Drug Conjugate is by infusion. Parenteral administration is the preferred route

of administration.

[8238] The Ligand Drug Conjugates can be administered as pharmaceutical compositions
comprising one or more pharmaceutically compatible ingredients. For example, the
pharmaceutical composition typically includes one or more pharmaceuntical carriers (e.g.,
sterile Hquids, such as water and oils, including those of petroleum, animal, vegetable or
synthetic origin, such as peanut oil, soybean oil, mineral oil, sesame oil and the like). Water
is a more typical carrier when the pharmaceutical composition is administered intravenously.
Saline solutions and aqueous dextrose and glycerot solutions can also be emaployed as liquid
carriers, particularly for injectable solutions. Suitable pharmaceutical excipients are known
in the art. The composition, if desired, can also contain minor amounts of wetting or
emulsifying agents, or pH buffering agents. Examples of suitable pharmaceutical carriers are
described in "Remington's Pharmaceutical Sciences” by E.W. Martin. The formulations

correspond to the mode of administration.

[6231] Intypical embodiments, the pharmaceutical composition is formulated in
accordance with routine procedures as a pharmaceutical composition adapted for intravenous
administration to human beings. Typically, compositions for intravenous administration are
solutions in sterile isotonic agueous buffer. Where necessary, the pharmaceutical can also
include a solubilizing agent and a local anesthetic such as lignocaine to ease pain at the site of
the injection. Generally, the ingredients are supplied either separately or mixed together in
unit dosage form, for example, as a dry lvophilized powder or water free concentrate in a
hermetically sealed container such as an ampoule or sachette indicating the quantity of active
agent. Where the pharmaceutical is to be administered by infusion, it can be dispensed, for
example, with an infusion bottle containing sterile pharmaceutical grade water or saline.
Where the pharmaceutical is administered by injection, an ampoule of sterile water for
injection or saline can, for example, be provided so that the ingredients can be mixed prior fo

administration.
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{0232} The amount of the compound that is effective in the treatment of a particular
disorder or condition will depend on the nature of the disorder or condition, and can be
determined by standard clinical techniques. In addition, in vifro or in vivo assays can
optionally be employed to help identify optimal dosage ranges. The precise dose to be
employed in the compositions will also depend on the route of administration, and the
seriousness of the disease or disorder, and should be decided according to the judgment of the

practitioner and each patient's circumstances.

{0233] The compositions comprise an effective amouant of a compound such that a suitable
dosage will be obtained. Typically, this amount is at least about 0.01% of a compound by

weight of the composition.

[0234} For intravenous administration, the composition can comprise from about 0.01 to
about 100 mg of a compound per kg of the animal's body weight. In one aspeci, the
composition can include from about | to about 100 mg of a compound per kg of the animal's
body weight. In another aspect, the amount administered wiil be in the range from about 0.1

to about 25 mg/kg of body weight of 2 compound.

[03358] Generally, the dosage of a compound adminisiered to a patient is typically about
0.01 mgikg to about 100 mg/kg of the subject's body weight. In some embodiments, the
dosage administered to a patient is between about 0.01 mg/kg to about 15 mg/kg of the
subject's body weight. In some embodiments, the dosage administered to a patient is between
about 0.1 mg/kg and about 15 mg/kg of the subject's body weight. In some embodiments, the
dosage administered to a patient is between about 6.1 mg/kg and about 20 mg/kg of the
subject's body weight. In some embodiments, the dosage administered is between about 0.1
mgikg to about § mg/kg or about 0.1 mg/kg to about 10 mg/kg of the subject's body weight.
In some embodiments, the dosage administered is between about 1 mg/kg to about |5 mg/kg
of the subject's body weight. In some embodiments, the dosage administered is between

about I mg/kg to about 10 mg/kg of the subject’s body weight.

[6236] The pharmaceuntical compositions are generally formulated as sterile, substantially
isotonic and in full compliance with all Good Manufacturing Practice (GMP) regulations of

the U.S. Food and Drug Administration.
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THERAPEUTIC METHODS USING LIGAND DRUG CONJUGATES

{82371 The Ligand Drug Conjugates are useful for inhibiting the multiplication of a tumor
cell or cancer cell, or for treating cancer in an animal. The Ligand Drug Conjugates can be

used accordingly in a variety of settings for the treatment of animal cancers.

10238] Particular types of cancers that can be treated with the Ligand Drug Conjugates
include, but are not Himited to: (1) solid tumors, including but not limited to fibrosarcoma,
myxosarcoma, liposarcoma, chondrosarcoma, osfeogenic sarcoma, chordoma, angiosarcoma,
endotheliosarcoma, lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma,
mesothelioma, Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon cancer, colorectal
cancer, kidney cancer, pancreatic cancer, bone cancer, breast cancer, ovarian cancer, prostate
cancer, esophogeal cancer, stomach cancer, oral cancer, nasal cancer, throat cancer,
squamous cell carcinoma, basal cell carcinoma, adenocarcinoma, sweat gland carcinoma,
sebaceous gland carcinoma, papillary carcinoma, papillary adenocarcinomas,
cystadenocarcinoma, medullary carcinoma, bronchogenic carcinoma, renal cell carcinoma,
hepatoma bile duct carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilms'
tumor, cervical cancer, uterine cancer, testicular cancer, small cell lung carcinoma, bladder
carcinoma, lung cancer, epithelial carcinoma, glioma, glioblastoma, multiforme astrocytoma,
medulloblasioma, craniopharyngioma, ependymoma, pincaloma, hemangioblastoma, acoustic
neuroma, oligodendroglioma, meningioma, skin cancer, melanoma, neuroblastoma, and
retinoblastoma; (2) blood-borne cancers, including but not imited to acute tymphoeblastic
leukemia "ALL", acute lymphoblastic B-cell leukemia, acute lymphoblastic T-cell leukemia,
acute myeloblastic leukemia "AML", acute prormyelocytic leukemia "APL", acute
monoblastic leukemia, acute erythroleukemic leukemia, acute megakaryoblastic leukemia,
acute myelomonocytic leukemia, acute nonlymphocyctic leukemia, acute undifferentiated
leukemia, chronic myelocytic leukemia "CML", chronic lymphocytic [eukemia "CLL", hairy
cell leukemia, multiple mveloma, acute and chronic leukemias, e.g., lymphoblastic
myelogenous and lymphocytic myelocytic leukemias; and (3} lymphomas such as Hodgkin's
disease, non-Hodgkin's Lymphoma, Multiple myeloma, Waldeostrom's macroglobulinemia,
Heavy chain disease, and Polycythemia vera. [n some embodiments, the cancer is a DRS-

positive or DRS-expressing cancer.

[6239] In some embodiments, the invention provides methods of treating cancer,
comprising administering to a subject in need thereof an effective amount of a Ligand Drug
Conjugate or a pharmaceutical composition thereof, comprising a DRS binding agent
covalently attached to a eytotoxic agent. In some embodiments, the Ligand Drug Conjugate
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comprises formula I as provided above. An effective amount of a Ligand Drug Conjugate
will be dependent on the subject being treated, the severity of the affliction, and the manner
of administration. Determination of an effective amount is well within the capability of those
skilled in the art, especially in light of the detailed disclosure provided berein. Generally, an
efficacious or sffective amount of a Ligand Drug Conjugate is determined by first
administering a low dose or small amount, and then incrementally increasing the
administered dose or dosages until a desired therapeutic effect is observed in the treated
subject, with minimal or no toxic side cffects. Applicable rethods for determining an
appropriate dose and dosing schedule for administration of the present invention are
described, for example, in Goodman and Gilman's The Pharmacological Basis of
Therapeurics, 1 1th Ed., Brunton, Lazo and Parker, Eds., McGraw-Hill (2006), and in
Remington: The Science and Practice of Pharmacy, 21st Ed., Gennaro, Ed., Lippencoit

Williams & Wilkins (2003), both of which are hereby incorporated herein by reference.

EXAMPLES

Conjugation of DRI antibody drug conjugates

{82487 hB273 antibody drug conjugates were prepared as follows. A hB273 antibody
comprising a heavy chain corresponding to the amino acid sequence of SEQ ID NO:W orto an
amino acid sequence of SEQ 1D NO:9 that lacks the carboxy terminal lysine residue (e, the
amino acid sequence of amino acid residues 1-451 of SEQ ID NO:9) and comprising a light
chain corresponding to the amino acid sequence of SEQ 1D NO: 10 was used as the Ligand
unit. A solution of hB273 antibody at a concentration ranging between 5 and 25 mg/mL was
pre-equilibrated at 37°C, and then 5-15% (v/v) 1 M potassium phosphate (pH 7.4) was adde
o raise the pH to 7.5-8.0. DTPA was also added at a final concentration of 1 mM. The
antibody was partially reduced by adding between 2 and 3 molar equivalents of TCEP per
mole of antibody. The amount of TCEP needed to vield an antibody with an average of 4
free thiols was empirically determined by several small scale reductions and conjugation
reactions prior to gram scale reduction and conjugation. After a reduction period of 1 to 2
hours, the antibody solution was cooled to 22°C then treated with 4 to 6 molar equivalentsof
drug linker {e.g., mc-ve-MMAF or mc-ve-MMAE or me-MMAF) from a 10 to 20 mM stock
solution in DMSO. The drug-linker stock was added over a 15 minute period. Additional
DMSO was introduced to bring the mixture to 15% total DMSO by volume. The reaction

mixture was stirred for an additional 30 minutes atier the drug-linker addition was complete
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before treatment with a 5-fold molar excess of N-acetyl cysteine per mole of drug-linker
added. After quenching, residual free drug and other process impurities were removed by
constant volume diafiltration using 10 diavolumes of PBS. The following antibody drug
conjugates were generated: an antibody drug conjugate of hB273 conjugated with me-ve-
MMAE ("BB273-ve-MMAE™) and an antibody drug conjugate of hB273 conjugated with me-
MMAF ("hB273-mc-MMAF™). The resulting antibody drug conjugates had an average drug
loading of about 3.5 to 4.5 drug-linker units per antibody (i.e., had an average p value of
about 3.5 to 4.5). The average drug loading, or average p value, can be measured according
to methods known in the art. As a non-limiting example, p values can be measured according
to the methods described in Hamblett et o/, Clinical Cancer Research 10:7063-7070 (2004),
incorporated by reference herein. Tn one method, hydrophobic interaction chromatography-—
high-performance liquid chromatography is performed on a sample comprising antibody drug
conjugates, e.g., using an Ether-5PW column (Tosoh Bioscience, Monigomeryville, PA).
Because the antibody and drug have distinct absorbance maxima, it is possible to identify and
quantify the number of drug units per antibody by overlaying peak spectra, thereby allowing
the determination of average drug loading. In ancther method, p values are measured by
ultraviolet and visible absorption spectroscopy (UV-VI8) if the antibody and drug have
distinct absorbance maxima (Amx). By using the measured total absorbance (absorbance of
the drug and the antibody) and the extinction coefficients of the antibody and drug, the
concentrations of the antibody and the drag can be determined, from which the molar ratic of

drug to antibody can be caleulated.

[3241] The above protocol can also be used to generate an antibody drug conjugate of
hB273 conjugated with me-ve-MMAF ("hB273-ve-MMAFE"). To prepare antibody drug
conjugates with an average drug loading of about 2 drug-linker units per antibody (7.e.,
having an average p value of about 2), the protocol above is modified by reducing the amount
of TCEP by 50%. The amount of drug linker is also reduced by 50%. The corresponding
antibody drug conjugate is abbreviated as hB273-ve-MMAE(Z), hB273-mc-MMAT(2}, or
hB273-ve-MMAF(2).

{82421  An antibody drug conjugate of hTRA-8 conjugated with me-MMAF ("hTRA-8-mo-
MMAF") was prepared as follows. A hTRA-8 antibody comprising a heavy chain
corresponding to the amino acid sequence of SEQ ID NO:1 or to an amino acid sequence of
SEQ ID NO:1 that lacks the carboxy terminal lysine residue {7.¢., the amino acid sequence of
amino acid residues 1-448 of SEQ 1D NO:1) and comprising a light chain corresponding to

the amino acid sequence of SEQ ID NO:2 was used as the Ligand unit. This hTRA-8
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antibody is referred to as Tigatuzumab. A solution of h'TRA-8 antibody at 7.6 mg/mL is pre-
equilibrated at 37°C, and then a 15% volume of 500 mM sodium borate, pH 8.0 is added to
raise the pH to 7.5-8.0. The solation also contains 1 mM DTPA. The antibody is partially
reduced by adding 2.6 equivéients of TCEP per mole of antibody and stirring at 37°C. After
28 minutes, the solution of reduced antibody is placed on ice, then treated immediately with
4.8-4.9 molar equivalents {relative to antibody) of drug linker {(e.g., me-ve-MMAF or me-ve-
MMAE or me-MMAF) as a 20.5 mM solution in DMSO. Additional DMSO is introduced to
bring the mixture to 10% DMSO by volume. The reaction mixture is stirred on ice for ~90
minutes before treatment with a 5-fold molar excess of N-acetyl cysteine {relative to me-ve-
MMAF). The conjugate is isolated by tangential flow filtration, first being concentrated to
~10 mg/mL, then diafiltered with ~10 diavolumes of PBS. The resulting antibody drug

conjugate had an average drug loading of about four drug-linker units per antibody.

In vitre cytotoxic activity of #B273 ADCs against several tumor cell lines

{02437 hB273, hB273-veMMAE, hB273-mcMMAF and hTRA-8-mcMMAF were diluted
in culture medium to obtain 2000 ng/mL, in which 4000 ng/mLl of goat anti-human 1gG Fe
antibody (MP Biomedicals) was involved. These solutions were serially diluted with the
culture medium, and added to a 96-well microplate by 50 ul/well in duplicate. The cell lines
used in vitro study were A375 (human melanoma), NCI-H2122 (hhuman hung
adenocarcinoma), HCT 15 (human colorectal adenocarcinema), SK-OV-3 (human ovarian
adenccarcinoma), LoVo (human colorectal adenocarcinoma), A2780 (human ovarian
carcinoma), AS549 (human lung adenocarcinoma), Caki-2 (human renal cell carcinoma), HCT
116 (human colorectal adenocarcinoma), NCI-H1975 (human lung adenocarcinoma), MDA-
MB-231 (human breast adenocarcinoma) and U-87 MG (human glioblastoma). The cell
suspension was adjusted to 4.0 x 10* viable ceils/mL with the culture medium and added to
the wells by 50 pL/well (=2 x 10° viable cells/well). The cells were not seeded in the blank
wells. After 72 hr of incubation in a CO; incubator, the amount of ATP was detected by
CeliTiter Glo Luminescent Cell Viability Assay (Promega) according to the manufacturer's
instructions. The luminescence was measured by a microplate reader (Mithras LB940,
Berthold Technologies). The cell viability of each well was calculated according to the
following equation:

Viability (%) = 100 x (T-BY(C-B)

T: luminescence of a test well
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C: average luminescence of wells with untreated celis

B: average luminescence of blank wells

[8244] Figures 1-12 provide the resulis for 12 cell lines evaluated with hB273 Ligand Drug
Conjugates of the present invention. As the Figures illustrate, hB273-veMMAE and hB273-
meMMATF showed more potent cytotoxic activity than hB273 against several human tumor
cell lines such as LoVo (Figure 5), A549 (Figure 7) and Caki-2 (Figure 8). In addition,
hB273-veMMAE and hB273-mcMMAF showed more potent cytotoxic activity than hTRA-

&-mcMMAF against all tumor cell lines used for this assay.

Deterspination of binding affinity of anti-DRS ADCs by BIACore

[6243] Production of DRS extracellular domain protein expression vector: In order to
construct a vector expressing a region of DRS (hereinafter referred to as "sDRS") consisting
of amino acid residues 1-130 of the human DRS sequence of SEQ 1D NO: 17, a PCR reaction

was performed using a primer set for amplifying sDRS:
DRS5 Ndefw: 5-gtggcatatggetetgateacceaacaa-3' (SEQ ID NO:18) and
DRS Xhorv: 5-cgectegagtgatictitgtggacaca-3' (SEQ [ NO:19),

using a ¢cIINA encoding a human DRS extracellular domain as a template. The resulting PCR
product was cleaved with Ndel and Xhol and cloned into the Ndel/Xho! site of pET21b(+)
(manufactured by Novagen, Inc.} (hereinafter abbreviated as "pET21b(+)-sDR5"). The
recormnbinant DRS protein expressed by "pET21b{+)-sDDRS" is referred to herein as "rsDRS"

(SEQ ID NO:20).

[0246] Production of DRS extracellular domain protein (vsDRS3): Escherichia coli
Origami B (DE3} (manufactured by Novagen, Inc.) was transformed with the expression
plasmid pET21b(+)-sDRS and cultured in 2-YT medium supplemented with 100 ug/mi
ampiciliin {manufactured by Sigma Co., Ltd.} and 15 pg/ml kanamycin (manufactured by
Walko Pure Chemical Indusiries, Ltd.), and the expression of a partial protein of DRS was
induced by the addition of .5 mM IFTG. The cells were collected by centrifugation at 6800
rpm for 20 minutes and suspended in a binding buffer (50 mM Tris-HCI pi 7.5, 300 mM
NaCly, followed by ultrasonic homogenization on ice. The resulting homogenate was
centrifuged at 25,000 rpm for 20 minutes. The supernatant was recovered and applied to Ni-

NTA {manufactured by Invitrogen, Inc.). After washing the sample with the binding buffer,
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elution was performed with an elution buffer (50 mM Tris-HCI pH 7.5, 300 oM NaCl and
300 mM imidazole). The eluted sample was dialyzed with a dialysis buffer (50 mM Tris-HCI
pH 8.0, 20 mM NaCl} and applied to MONO @, and gradient elution was performed with an
elution buffer (50 mM Tris-HCI pH 8.0, 1 M NaCl). The eluted sample was further purified
by gel filtration column chromatograpby (Superdex 75 16/60, manufactured by GE
Healtheare Bio-Sciences Co., Ltd.) using PBS as a solvent. The concentration of the
recombinant protein obtained by this method was measured at UV 280 nm {molar absorbance

constant: 14855).

{0247] Measurement of binding activily using Biacove: The kinetic constants ky, and
Kope were determined with serial dilutions of the recombinant soluble DRS protein (isDRS)
binding to captured hB273, hB273-ve-MMAE, or hB273-mc-MMAF asing the BlAcore 3000
instrument (Biacore). Using the Human Antibody Capture Kit (GE Healtheare Bio-Sciences
AB), hB273, hB273-ve-MMAE, or hB273-mc-MMAF was captured by anti-human Ig (Fo)
antibody covalently immobilized on a CMS sensor chip (Biacore) by standard EDC-NHS
amine coupling chemistry, For the direct coupling of anti-human IgG (Fe), CMS senor chips
and the reference flow cells were coated with ~1500-2000 RUJ in HBS-EP+ (10 mM HEPES
buffer, pH 7.4, (.15 M NaCl, 3 mM EDTA, and 0.05% Surfactant P20). The hB273, hB273-
vo-MMAE, or hB273-mc-MMAF (0.5~1 pg/ml) was loaded at flow rate of 10 ul/min for 1
min, and then Kinetic measurements were performed at a flow rate of 30 pl/min for 5 min
using rsi?R5 concentration range from 0.3-83 nM, followed by S min dissoeiation phase. For
regeneration, 3 M MgCl, was loaded at flow rate of 10 ul/min for 30 sec. All sensograms
were globally fitted using BIAevaluvation software 3.1 {Biacore) to determine the dissociation

constant KD (KD = Ky /Kon ). The results are shown in Table 1 below:

Fable 1. Antibody affinities

Name Ko (1/Vis) o (1/d) kD (n})

hB273 2.6E+06 6. 7E-03 2.6
hB273-me-MMAF 2.56+06 6.2E-03 2.5
hB273-ve-MMAE 2.5E+06 7.8E-03 3.2

in vive Anti-Tamor Efficacy — Methods

[6248] Specific pathogen-free female and male CAnN.Cg-Foxn/nw/CrlCrlj mice (nude

mice), aged 5 to & weeks, were purchased from Charles River Laboratories Japan Inc., and
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were used when they reached 6 to 8 weeks of age. Four to six mice wers housed together in
sterilized cages and maintained under specific pathogen-free conditions. In the experimental
room, the environmental conditions were set at a temperature of 23°C and 55% homidity with
artificial illumination of 12 h (8:00 - 20:00). The mice were fed an FR-2 diet (Funabashi

Farm Co., Ltd.) and provided with water with chlorine (5 -15 ppm) ad libifum.

{0245} In all the studies, twrnor-bearing mice were selected and divided into experimental
groups based on the tumor volume. After the establishment of the tumors on the nude mice,
tumor length and width {(mm) in all the tumor-bearing mice were measured with a digital
caliper {CD15-CX, Mitatoyo Corp.) to two decimal places. The data was automatically
recorded in the Sankvo management system for animal experimental data (SMAD,
IMACSOFT Corp.). The tumor volume of cach mouse was automatically calculated in

SMAD according to the following equation.
Tumor volume (mm®) = 1/2 x length x width®

{8258] The tumor volumes were rounded to infegers and the rounded tumor volumes were
used for further analyses. Based on the tumor volume, a certain number of tumor-bearing
mice was selected by eliminating the roice with the largest Stadentized residual in absolute
value. The selected mice were divided into experimental groups utilizing SMAD by the
randomized block method using the tumnor volume. After grouping, the tumor length and
width in each mouse were measured with a digital caliper once or twice a week, The mean
tumor volume and the standard ervor (8E) of each group were calculated and rounded to
integers in SMAD using the rounded tumor volume of each mouse. The turnor growth
inhibition (TGI, %} on each measured day was also calealated in SMAD using the rounded

tumor volume according to the following equation, and rounded to an integer.

TG (9%) = (1-T/C) = 10¢
T: mean tumor volume (num’) of the drug-treated groups

C: mean tumor volume (mm’) of the untreated group

(8281} hB273, hB273-veMMAE, hB273-mcMMAT and hTRA-8-mcMMAF were diluted
in saline and administered to tumor-bearing nude mice at the volume of 10 mL/kg of mouse

body weight.
102527 The detailed procedure of cach human tumor xenograft study is as follows:

A3TS
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[0253] Human melanoma cell line A375 was purchased from American Type Cell
Colection (ATCC). § = 10° celis were subcutaneously inoculated into the right flank of
fernale nude mice on Day 0. On Day 14, the tumor-bearing nude mice were divided into
experimental groups (n = 6). 3 mg/kg of hB273 and 1 mg/kg of hB273-veMMAE, hB273-
meMMAF and hTRA-8-mceMMAF were intravenously administered to the mice on Days 14,

21 and 28.

AZTEG

{82534] Tuman ovarian carcinoma cell line A2780 was purchased from American Type Cell
Collection {ATCC). § % 10° cells were subcutansously inoculated into the right flank of
female nude mice on Day 0. On Day 11, the tumor-bearing nude mice were divided into
experimental groups (n = 6). kBZ73, hB273-veMMAE, hB273-mcMMAF and hTRA-8-
mcMMATF were intravenously administered to the mice at the dose of 3 mg/kg on Days 11,

18 and 25.
Caki-2

[825%] Human renal cell carcinoma cell Hine Caki-2 was purchased from American Type
Cell Collection {ATCC). Solid tumor pieces (5 x § x 5 mm”) were subcutaneously
inoculated into the right flank of male nude mice on Day 0. On Day 18, the tumor-bearing
nude mice were divided into experimental groups (n = 8). hB273, hB273-veMMAE, hB273-
mcMMAF and h'TRA-8-mcMMAF were intravenously administered to the mice at the dose

of 3 mg/kg on Days 18, 25 and 32,

HCT-116
{8256] Human colorectal adenocarcinoma ceil line HCT-116 was purchased from
American Type Cell Collection (ATCC). 6 » 10° cells were subcutaneously inoculated into
the right flank of female nude mice on Day 0. On Day 11, the tomor-bearing nude mice were
divided into experbmental groups (n = 6). hB273, hB273-vceMMAE, hB273-mcMMAF and
hTRA-3-mcMMAF were intravenously administered to the mice at the dose of 3 mg/kg on
Days 11, 18 and 25.

HCT-18
102571  Human colorectal adenocarcinoma cell line HOT-15 was purchased from American
Type Cell Collection (ATCC). 6 % 10° cells were subcutanecusly inoculated into the right
flank of female nude mice on Pay 0. On Day 9, the tumor-bearing nude mice were divided
into experimental groups (n = 6). hB273, hB273-vcMMAE, hB273-mcMMAF and hTRA-8-
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mcMMAF were intravenously administered to the mice at the dose of 3 mg/kg on Days 9, 16

and 23,
LoVe

[0258] Human colorectal adenocarcinoma cell line LoVo was purchased from American
Type Cell Collection (ATCC). Solid tumor pieces (S x 5§ x5 mm”) were subcutaneously
inoculated into the right flank of female nude mice on Day . On Day 10, the tumor-bearing
nude mice were divided into experimental groups (n = 8). hB273, hB273-veMMAE, hB273-
meMMATF and hTRA-8-mcMMAF were intravenously administered to the mice at the dose

of 3 mg/kg on Days 18, 17 and 24,
NCI-FE1299

{8258] Human lung carcinoma cell line NCI-H1299 was purchased from American Type
Cell Colisction (ATCC). 4 x 10° cells were subcutancously inoculated into the right flank of
female nude mice on Day 0. On Day 14, the tumor-bearing nude mice were divided into
experimental groups (n = 6). hB273, hB273-veMMAE, hB273-mcMMAF and hTRA-8-
mcMMAF were intravenously administered to the mice at the dose of 3 mg/kg on Days 14,

21 and 28.
NCE-H197s8

102686} Human lung adenocarcinoma cell line NCI-H975 was purchased from American
Type Cell Collection (ATCC). 3 x 10° cells were subcutancously inoculated into the right
flank of female nude mice on Day 0. On Day 13, the tumor-bearing nude mice were divided
into experimental groups (n = 6). hB273, bB273-veMMAE, hB273-mcMMAF and hTRA-8-
mcMMAF were intravenously administered to the mice at the dose of 3 mg/kg on Pays 13,
20 and 27.

NOI-H2122
{8261} Human lung adenccarcinoma cell line NCI-H2122 was purchased from American
Type Cell Collection (ATCC). 3 = 10° cells were subcutanecusly inoculated into the right
flank of female nude mice on Day 0. On Day 15, the tumor-bearing nude mice were divided
into experimental groups (n = 6). hB273, hB273-veMMAE, hB273-mcMMAF and hTRA-8-
meMMAF were intravenously administered to the mice at the dose of 1 mg/kg on Days 15,

22 and 29.

SE-OV-3

~3
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[02621 Human ovarian adenocarcinoma cell line SK~-OV-3 was purchased from American
Type Coll Collection (ATCC). Solid tumor pieces (5 x § x 5 mm”) were subcutaneously
inoculated into the right flank of female nude mice on Bay 0. On Day 14, the tumor-bearing
nude mice were divided into experimental groups (n = 10} hB273, hB273-veMMAE, hBZ73-
mcMMAF and hTRA-8-mcMMAF were intravenously administered to the mice at the dose

of 3 mg/kg on Days 14, 21 and 28.
U-87 MG

{82631  Human glioblastoma cell line U-87 MG was purchased from American Type Cell
Collection (ATCC). § x 10° cells were subcutaneously inoculated into the right flank of
female nude mice on Day 0. On Day 7, the tumor-bearing nude mice were divided into
experimental groups (n =6 or 7). hB273, hB273-veMMAE, bB273-mcMMAF and hTRA-8-
meMMAF were intravenously administered to the mice at the dose of 3 mg/kg on Days 7, 14

and 21.

In vivo Ani-Tumor Ffficacy — Results

(02641 In the Caki-2 xenograft model (Figure 185), none of the antibodies (hB273, hB273-
veMMAE, hB273-mcMMAF and hTRA~8-mceMMATF) showed any anti-tumor activities.
Both hB273-v¢MMAE and hB273-mcMMAF showed more potent anti-tumor efficacy than
hB273 in the xenograft models of A375 (Figure 13), A2780 (Figure 14), HCT 116 (Figure
163, LoVo (Figure 18), NCI-H1299 (Figure 19), NCI-H1975 (Figure 28}, SK-OV-3 (Figure
22y and U-87 MG (Figure 23). The anti-tumor activity of hBZ73-mcMMAF was as effective
as that of hB273 in the HCT-15 (Figure 17} and NCI-H2122 (Figure 21) xenograft models,
whereas the anti-tumor activity of hB273-veMMAE was less effective than that of hB273 in
these models. These results demonstrate that hB273 Ligand Drug Conjugates have more

potent anti-tumor efficacy than hB273.

[6265] Both hB273-veMMAE and hB273-meMMAF showed more potent anti-tumor
efficacy than hTRA-8-mcMMAF in the xenograft models of AZ780 (Figure 14), HCT 116
(Figure 16), LoVo (Figare 18), NCI-H1299 (Figure 19), NCI-H1975 (Figure 28), NCI-
H2122 (Figure 21}, SK-OV-3 (Figure 22) and U-87 MG (Figure 23). hB273-mcMMAF was
more effective than hTRA-8-mcMMAF in the A375 (Figure 13) and HCT-15 (Figure 17}
xenograft models. In the A375 xenograft modsl (Figure 13), | out of 6 mice treated with
hTRA-8-mcMMAF had no palpable tumor on Day 48, whereas all the mice (n = 6} treated

with hB273-mcMMAF had no palpable tumor on Day 48. These results demonstrate that
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hB273 Ligand Drug Conjugates have more potent anti-tumor efficacy than hTRA-8 Ligand
Drug Conjugates.

[6266] The present invention is not Hmited in scope by the specific embodiments described
herein. Various modifications of the invention in addition to those described herein will
become apparent to those skilled in the art from the foregoing description and accompanying
figures. Such modifications are intended to fall within the scope of the appended claims.
Unless otherwise apparent from the context any step, element, embodiment, feature, or aspect
of the invention can be used in combination with any other. All patent filings, scientific
publications, accession numbers and the like referred to in this application are hereby
incorporated by reference in their entirety for all purposes to the same extent as if so

individually denoted.
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WHBATISCLAIMED IS:

1 1. A ligand drug conjugate having the formula:
2 L —¢{LU-D}, (I3
3 or a pharmaceutically acceptable salt thereof, having specificity for target cells

4 expressing DRS, wherein:

5 L. is a Ligand unit which is an anti-DR35 antibody comprising (2) a heavy chain

6  immunoglobulin having the CDR1 consisting of amino residues 1-5 of SEQ ID NO:1 1, the

7 CDR2 conpsisting of amine acid residues 1-17 of SEQ ID NO: 12, and the CDR3 consisting of

8§  amino acid residues 1-13 of SEQ ID NG:13; and (b} a light chain immunoglobulin having the

9  CDRI consisting of amino residues 1-16 of SEQ 1D NO: 14, the CDR2 consisting of amino
10 acid residues 1-7 of SEQ ID NO: 15, and the CDR3 consisting of amino acid residues 1-9 of
11 SEQIIDNO:16; and

12 {LU-D) is a Linker unit-Drug unit moiety, wherein
13 LU is a Linker untt, and
14 D3 is a Drrug unit, wherein the Drug unit is an auristating and
15 the subscript p is an integer of from 1 to 20,
2. The ligand drug conjugate of claim 1, wherein the auristatin is

2 auwristatin E, AEB, AEVB, AFP, MMAF, or MMAE.

i 3. The ligand drug conjugate of claim 1, baving the formula:

3
/ PNy . [ Y —
L / S‘&i /EFV\JW Y), D \\;
AK .

3 p

3 or a pharmaceuticaily acceptable salt form thersof, wherein:

4 S is a sulfur atom of the Ligand unit;

5 cach W is independently an Amino Acid unif;

6 the subscript w is an integer of from 0 to 12;

7 Y is a Spacer unit; and

8 the subscript v i1s 0, 1, or 2.

1 4. The ligand drug conjugate of claim 3, wherein Wy, is valine-citrulline.
5. The ligand drug conjugate of claim 1, having the formula:
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5 or a pharmaceutically acceptable salt form thereof, wherein:
6 mAb is the anti-DRS antibody;
7 S is a suifur atom of the antibody; and
& p is an integer of from 1 to 8.
1 8. The ligand drug conjugate of claim I, wherein the anti-DRS antibody
2 comprises a heavy chain variable region comprising amino acid residaes 1-122 of SEQ ID
3 NO:9 and a light chain variable region comprising amino acid residues 1-114 of SEQ ID
4 NO:10.
1 7. The ligand drug conjugate of claim 1, wherein the anti-DRS antibody
2 comprises @ heavy chain consisting of amino residues 1-452 of SEQ ID MNO:9 and a light
3 chain consisting of amino acid residues 1-219 of SEQ ID NO:10.
i 8. The ligand drug conjugate of claim 1, wherein the anti-DRS antibody
2 comprises a heavy chain consisting of amino residues 1-451 of SEQ ID NO:9 and a light
3 chain consisting of amino acid residues 1-219 of SEQ ID NO:10.
i g The ligand drug conjugate of claim 1, wherein p is from | to 5.
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i 16. A pharmaceutical composition comprising the ligand drug conjugate of

2

8]

O™

o]

N3 e

(8]

3]

[y

%]

S I

)

any of claims 1-9, in admixiure with a pharmaceutically acceptable excipient.

11 A composition comprising a mixture of ligand drug conjugates of any

of claims 1-8, wherein the average p value is between 1 and 20.

12. The composition of claim 11, wherein the average p value is from

about 3.5 to about 4.5.

13 An anti-tumor agent comprising the ligand drug conjugate of any of

claims 1-8, as an effective ingredient.

i4. A method of treating cancer that expresses a PRS protein comprising
administering to a subject in need thereof an effective amount of a ligand drug conjugate of

any of claims 1-9.

is, A method in accordance with claim 14, wherein said cancer that
expresses a DRS protein is selected from the group consisting of melanoma, colorectal
cancer, non~-small cell lung carcinoma, uterine cancer, pancreatic cancer, prostate cancer,

breast cancer, ovarian cancer, and hematological cancer,

i6. A method in accordance with claim 18, wherein said cancer that

expresses a DRS protein is panereatic cancer,

i7. A method in accordance with claim 18, wherein said cancer that

ses a DRS protein is melanoma.

o
25
=
Ie)
7

i8. A method in accordance with claim 15, wherein said cancer that

expresses a DRS protein is breast cancer.

19. A method in accordance with claim 18, wherein said cancer that

expresses a RS protein is ovarian cancer.

6. A method in accordance with claim 13, wherein said cancer that

expresses 4 DRS protein is colorectal cancer.

21. A method in accordance with claim 18, wherein said cancer that

expresses a DRS protein is renal cancer.
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22. A method in accordance with claim 18, wherein said cancer that

2 expresses a DRS protein is glioblastoma.
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Anti-PSMA Antibodies Conjugated to Nuclear Receptor Ligand
Polypeptides

FIELD OF THE INVENTION
[01] This invention relates to anti-prostate-specific membrane antigen antibodies (aPSMA)
and oPSMA antibody - nuclear receptor ligand (NRL) conjugates comprising at Jeast one

non-naturally-encoded amino acid.

BACKGROUND OF THE INVENTION

[02] Prostate cancer is the most commonly diagnosed non-skin related malignancy in
males in developed countries. It is estimated that one in six males will be diagnosed with
prostate cancer. The diagnosis of prostate cancer has greatly improved following the use of
serum-based markers such as the prostate-specific antigen (PSA)., In addition, prostate
tumor-associated antigens offer targets for tumor imaging, diagnosis, and targeted therapies.
The prostate specific membrane antigen (PSMA), a prostate tumor associated marker, is such
a target.

[03] PSMA is a glycoprotein highly restricted to prostate secretory epithelial cell
membranes. Its expression level has been correlated with tumor aggressiveness, Various
immunohistological studies have demonstrated increased PSMA levels in virtually all cases
of prostatic carcinoma compared to those levels in benign prostate epithélial cells. Intense
PSMA staining is found in all stages of the disease, including prostatic intraepithelial
neoplasia, late stage androgen-independent prostate cancer and secondary prostate tumors
localized to tymph nodes, bone, soft tissue, and lungs,

[04] PSMA forms a noncovalent homodimer that possesses glutamate carboxypeptidase
activity based on its ability to process the neuropeptide N-acetylagpartylglutamate and
glutamate-conjugated folate derivatives, Although the precise biological role played by
PSMA in disease pathogenesis remains unknown, its overexpression in prostate tumors is
well known. It has been suggested that PSMA performs multiple physiological functions
related to cell survival and migration.

[05] Antibody-based therapeutics have emerged as important components of therapies for
an increasing number of human malignancies in such fields as oncology, inflammatory and
infectious diseases. In most cases, the basis of the therapeutic function is the high degree of
specificity and affinity the antibody-based drug has for its target antigen. Arming

monoclonal antibodies with drugs, toxins, or radionuclides is yet another strategy by which
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mAbs may induce therapeutic effect. By combining the exquisite targeting specificity of
antibody with the tumor killing power of toxic effector molecules, immunoconjugates permit
sensitive discrimination between target and normal tissue thereby resulting in fewer side
effects than most conventional chemotherapeutic drugs.

[06] Given the physical properties of PSMA and its expression pattern in relation to
prostate cancer progression PSMA is an excellent target in the development of antibody-drug
conjugates for imaging, diagnostic and therapeutic uses. The first PSMA-specific MADb
reported, 7E11, was subsequently developed and commercialized as a diagnostic agent for
tumor imaging (ProstaScint, Cytogen, Princeton, N.J.). However, this antibody recognizes an
intracellular epitope of PSMA which limits its usefulness as an imaging agent for the
detection of PSMA. More recently, MAbs such as J591 that recognize the extracellular
portion of PSMA have been identified. Anti-PSMA antibody conjugates that can be utilized
for imaging, diagnostic and/or therapeutic uses are therefore needed. The present invention

provides such antibody conjugates for use in prostate cancer.

SUMMARY OF THE INVENTION

[07] Provided herein are targeting moiety peptides conjugated to glucocorticoids and
glucocorticoid analogs via a linker. In some embodiments, the targeting moiety is an anti-
prostate-specific membrane antigen antibody. In some embodiments, the glucocorticoids and
glucocorticoid analogs (also referred to as nuclear receptor ligands or NRLs) may include,
but are not limited to, FK506, rapamycin, cyclosporine A, dasatinib, dexamethasone, and

analolgs. By way of non-limiting example, the present invention includes:

A-%Fg—-Lr—-—Lg —D )
m

wherein A is an aPSMA antibody;

Fg is functional group connecting antibody and linker, which is selected from:

% 5 % .
1.1 and 1.2 are linkers; Oh‘ﬁl

D is selected from: glucocorticoids; fluorinated 4-azasteroids; fluorinated 4-azasteroids

derivatives; antiandrogens; alpha-substituted steroids; carbonylamino-benzimidazole; 17-
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hydroxy 4-aza androstan-3-ones; antiandrogenic biphenyls; goserelin; nilutamid; decursin;
flutamide; p,p’-DDE; vinclozolin; cyproterone acetate; linuron; kinase inhibitors;

staurosporine, saracatinib, fingolimod, and dexamethasone:

5
2, LA
¥
Oy, N Oo N
— HN /]:\rao
: o /k HNI
HO % [ o | HN Yo
N~ N A,
o ’\'JH/ TH ,
(o] o]
10
Cyclosporine A
J,OH
i I s i A
| JKS N
© Y
/ |
d N NTN
Pasatinib Dexamethasone
15

m= 1-4

20 [08] In some of the embodiments of the present invention,

G—L;—1L, —D

wherein G is functional group for conjugation to connect antibody and linker, which is

25 selected from:
MeQ OMe
. 0 o}
HZN’O\A:“ ©,0\/[kff; H NT(\/“\;
o]
30 L1 is selected from —J-W-, -NH-J-W-,

J is selected from: —C-Csp alkylene-, —C3-Csq alkenylene- containing 0 to 20 heteroatoms
selected from O, S or N; substituted —C;-Csq alkylene, substituted —C3-Csq alkenylene

containing 0 to 20 heteroatoms selected from O, S or N;
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W is selected from none, -CO-, -NHCO-,-OCO-
L2 is selected from —(E-Q)-,

E is an enzyme cleavage substrate: a dipeptide up to hexapeptide with or without para

aminobenzyl alcohol, selected from:

-ValCit-(p-amino-benzylalcohol-CO)k-, -ValLys-(p-amino-benzylalcohol-CO)k-,

-ValArg-(p-amino-benzylalcohol-CO)k-, -Phelys-(p-amino-benzylalcohol-CO)k-,

-PheArg-(p-amino-benzylalcohol-CO)k-,

k=0,1,

Q is a spacer, selected from:

S ENES S WS WSS W
Ry Ry Ry Rs Ry Ry R, R7R5R5 Re Ry Rs Rs O

and R1, R2, R3, R4, R5, R6, R7, RS is independently selected from H, CH3, (C1-C6) alkyl

\_/0

\H/E\H)l\/\o/‘\/o\/\O/\/O\/\D_NH2
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[09] These conjugates with plural activities are useful for the treatment of a variety of

diseases.

[10]  The nuclear receptor ligand conjugates of the invention can also be represented by the

following formula:
15 Ab-L-Y

wherein Ab is a targeting moiety peptide, in comes embodiments an aPSMA antibody; Y is a
nuclear receptor ligand (NRL); and L is a linking group or a bond.

[11]  In some embodiments, Ab is a polypeptide. In specific embodiments, the polypeptide
is an antibody. In certain specific embodiments, the antibody is uPSMA. The activity of the

20  antibody at the receptor can be in accordance with any of the teachings set forth herein.
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[12]  The nuclear receptor ligand (Y) is wholly or partly non-peptidic and acts at a nuclear
receptor or nuclear hormone receptor with an activity in accordance with any of the teachings
set forth herein. In some embodiments the NRL has an EC50 or IC50 of about 1 mM or less,
or 100 puM or less, or 10 pM or less, or 1 uM or less. In some embodiments, the NRL has a
molecular weight of up to about 5000 daltons, or up to about 2000 daltons, or up to about
1000 daltons, or up to about 500 daltons. The NRL may act at any of the nuclear hormone
receptors described herein or have any of the structures described herein.

[13] In some embodiments, the antibody has an EC50 (or 1C50) at the receptor within
about 100-fold, or within about 75-fold, or within about 50-fold, or within about 40-, 30-, 25-
, 20~, 15-, 10- or 3- fold of the EC50 or IC50 of the NRIL at its nuclear receptor. In some
embodiments , the antibody has an EC350 (or IC50) at its receptor within about 100-fold, or
within about 75-fold, or within about 50-fold, or within about 40-, 30-, 25-, 20-, 15-, 10- or 5-
fold of the EC50 or IC50 of the NRL at its nuclear receptor. In some embodiments , the
antibody has an EC50 (or IC50) at the receptor within about 100-fold, or within about 75-
fold, or within about 50-fold, or within about 40-, 30-, 25-, 20-, 15-, 10- or 5- fold of the
EC50 or IC50 of the NRL at its nuclear receptor.

[14] In some aspects of the invention, prodrugs of Ab-L-Y are provided wherein the
prodrug comprises a dipeptide prodrug element (A-B) covalently linked to an active site of
Ab via an amide linkage. Subsequent removal of the dipeptide under physiological conditions
and in the absence of enzymatic activity restores full activity to the Ab-L-Y conjugate.

[1S] Tn some aspects of the invention, pharmaceutical compositions comprising the Ab-L-
Y conjugate and a pharmaceutically acceptable carrier are also provided.

[16Y In other aspects of the invention, methods are provided for administering a
therapeutically effective amount of a Ab-L-Y conjugate described herein for treating a
disease or medical condition in a patient. In some embodiments, the disease or medical
condition is selected from the group consisting of metabolic syndrome, diabetes, obesity,
liver steatosis, and a neurodegenerative disease,

[17] Disclosed herein are embodiments of the present invention for use in the treatment of
conditions related to immunology. In some embodiments of the present invention,
glucocorticoids with one or more linker(s) are linked to non-natural amino acids, and
methods for making such non-natural amino acids and polypeptides.

[18] In some embodiments, a compound is described comprising Formula (XXXI-A):
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(XXXI-A)
Ra”
Ryq
HI

wherein:
NRL is any nuclear receptor ligand;
A is optional, and when present is lower alkylene, substituted lower alkylene, lower
5 cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower

alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, arallcylene, or
substituted aralkylene;

10 B is optional, and when present is a linker selected from the group consisting of lower
alkylene, substituted lower alkylene, lower alkenylene, substituted lower alkenylene,
lower heteroalkylene, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted
alkylene)-, -S-, -S-(alkylene or substituted alkylene)-, -S(O),- where k is 1, 2, or 3, -
S(O)(alkylene or substituted alkylene)-, -C(O)-, -C(O)-(alkylene or substituted alkylene)-

15 , -C(8)-, -C(S)-(alkylene or substituted alkylene)-, -N{R*)-, -NR’-(alkylene or substituted
alkylene)-, ~-C(O)N(R’)-, -CON(R’)~(alkylene or substituted alkylene)-, -CSN(R’)-,
-CSN(R’)-(alkylene or substituted alkylene)-, -N(R*)YCO-(alkylene or substituted
alkylene)-, -N(RMC(O)O-, -S(O)N(R)-, -NRICO)N(R)-, -NRHC(S)NR)-,
NERDIS(ORN(R)-, -N(R)-N=, -C(R’)=N-~, -C(R*)=N-N(R’)-, -C(R*)=N-N=, -C(R");-

20 N=N-, and -C(R")-N(R")-N(R’)-, where each R’ is independently H, alkyl, or substituted
alkyl;

R, is H, an amino protecting group, resin, at least one amino acid, polypeptide, or
polynucleotide;
R, is OH, an ester protecting group, resin, at least one amino acid, polypeptide, or

25 polynucleotide;

R; and Ryare each independently H, halogen, lower alkyl, or substituted lower alkyl, or R
and R4 or two R; groups optionally form a cycloalkyl or a heterocycloalkyl;

Z has the structure of;

Rg
<ssS\r)\Ar
Rs ;

30 Rs is H, CO.H, C;-Cgalkyl, or thiazole;
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R is OH or H;
Ar is phenyl or pyridine;

R is C1-Cgalkyl or hydrogen;

L is a linker selected from the group consisting of --alkylene—, —alkylene—C{O)-, —{(alkylene-

5 O)—alkylene—, —(alkylene—O),—alkylene—C(O)—, —(alkylene—0),~(CH,),~NHC(O)—
(CHy),—C(Me):—S—S—(CH,),»—NHC(O)—(alkylene-O),»—alkylene—, —(alkylene—Q),—
alkylene—~W—, —alkylene—-C(O)}-W-—, —(alkylene—QO),—alkylene—U—alkylene—C(O)—, and —
(alkylene—Q)—alkylene—U-alkylene—,
W has the structure of:

Ei“:ﬂ;n Vﬁ\ N ’©/\O
T

NH

g,

10 O~ "NH,

U has the structure of:

O,H

H
o ﬁj\ﬁ
0 ; and
eachn, n', n", n" and n"" are independently integers greater than or equal to one;
or an active metabolite, or a pharmaceutically acceptable prodrug or solvate thereof.
15  [19] In certain embodiments, a pharmaceutical composition is provided comprising any of
the compounds described and a pharmaceutically acceptable carrier, excipient, or binder.
{20} In further or alternative embodiments are methods for detecting the presence of a
polypeptide in a patient, the method comprising administering a polypeptide comprising at
least one heterocycle-containing non-natural amino acid and the resulting heterocycle-
20  containing non-natural amino acid polypeptide modulates the immunogenicity of the
polypeptide relative to the homologous naturally-occurring amino acid polypeptide.
[21] It is to be understood that the methods and compositions described herein are not
limited to the particular methodology, protocols, cell lines, constructs, and reagents described
herein and as such may vary. It is also to be understood that the terminology used herein is

25  for the purpose of describing particular embodiments only, and is not intended to limit the
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scope of the methods and compositions described herein, which will be limited only by the
appended claims.

[22] As used herein and in the appended claims, the singular forms “a,” “an,” and “the”
include plural reference unless the context clearly indicates otherwise.

[23]  Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood to one of ordinary skill in the art to which the inventions
described herein belong. Although any methods, devices, and materials similar or equivalent
to those described herein can be used in the practice or testing of the inventions described
herein, the preferred methods, devices and materials are now described.

[24]  All publications and patents mentioned herein are incorporated herein by reference in
their entirety for the purpose of describing and disclosing, for example, the constructs and
methodologies that are described in the publications, which might be used in connection with
the presently described inventions. The publications discussed herein are provided solely for
their disclosure prior to the filing date of the present application. Nothing herein is to be
construed as an admission that the inventors described herein are not entitled to antedate such
disclosure by virtue of prior invention or for any other reason.

[25] The term "targeting moiety" as used herein, refers to any molecule or agent that
specifically recognizes and binds to a cell-surface receptor, such that the targeting moiety
directs the delivery of the conjugale of the present disclosures to a population of cells on
which surface the receptor (e.g. PSMA, CD45, CD70, CD74, CD22) is expressed. Targeting
moieties include, but are not limited to, antibodies, aPSMA antibodies, or fragments thereof,
peptides, hormones, growth factors, cytokines, and any other natural or non-natural ligands,
which bind to cell surface receptors (e.g., Epithelial Growth Factor Receptor (EGFR), T-cell
receptor (TCR), B-cell receptor (BCR), CD28, Platelet-derived Growth Factor Receptor
(PDGF), nicotinic acetylcholine receptor (nAChR), etc.).

[26] As used herein a "linker" is a bond, molecule or group of molecules that binds two
separate entities to one another, Linkers may provide for optimal spacing of the two entities
or may further supply a labile linkage that allows the two entities to be separated from each
other. Labile linkages include photocleavable groups, acid-labile moieties, base-labile
moieties, hydrolyzable groups, and enzyme-cleavable groups. The term "linker" in some
embodiments refers to any agent or molecule that bridges the conjugate of the present
disclosures to the targeting moiety. One of ordinary skill in the art recognizes that sites on the

conjugate of the present disclosures, which are not necessary for the function of the conjugate

10
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of the present disclosures, are ideal sites for attaching a linker and/or a targeting moiety,
provided that the linker and/or targeting moiety, once attached to the conjugate of the present
disclosures, do(es) not interfere with the function of the conjugate of the present disclosures,
i.e., the ability to stimulate cAMP secretion from cells, to treat diabetes or obesity.

[27] As used herein, "nuclear receptors" (NRs) refers to ligand-activated proteins that
regulate gene expression within the cell nucleus, sometimes in concert with other co-
activators and co-repressors. Nuclear receptors are a class of proteins found within cells that
are responsible for sensing, as a non-limiting example, steroid and thyroid hormones and
certain other molecules. In response, these receptors work with other proteins to regulate the
expression of specific genes, thereby controlling the development, homeostasis, and
metabolism of the organism. Nuclear receptors have the ability to directly bind to DNA and
regulate the expression of adjacent genes, hence these receptors are classified as transcription
factors. The regulation of gene expression by nuclear receptors generally only happens when
g ligand — a molecule that affects the receptor's behavior — is present, More specifically,
ligand binding to a nuclear receptor results in a conformational change in the receptor, which,
in turn, activates the receptor, resulting in modulation, up-regulation or down-regulation, of
gene expression. A unique property of nuclear receptors that differentiates them from other
classes of receptors is their ability to directly interact with and control the expression of
genomic DNA. As a consequence, nuclear receptors play key roles in both embryonic
development and adult homeostasis. Some nuclear receptors may be classified according to
either mechanism or homology.

[28] As used herein, "NR ligand", “nuclear receptor ligand”, and “NRL” refers to a
molecule that interacts with a nuclear receptor, and may comprise a hydrophobic or lipophilic
moiety and that has biological activity (either agonist or antagonist) at one or more nuclear
receptor (NR). The NRL may be wholly or partly non-peptidic. In some embodiments, the
NRL is an agonist that binds to and activates the NR. In other embodiments, the NRL is an
antagonist. In some embodiments, the NRL is an antagonist that acts by competing with or
blocking binding of native or non-native ligand to the active site. In some embodiments, the
NRL is an antiandrogenic compound. In certain embodiments, the antiandrogenic NRL is
selected from the group consisting of antiandrogens, alpha-substituted steroids;
carbonylamino-benzimidazole;  17-hydroxy 4-aza  androstan-3-ones; antiandrogenic
biphenyls; goserelin; nilutamid; decursin; flutamide, p,p’-DDE; vinclozolin, cyproterone

acetate; linuron. In certain embodiments, the antiandrogenic NRL is selected from the group
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consisting of fluorinated 4-azasteroids; fluorinated 4-azasteroids derivatives; antiandrogens;
alpha-substituted steroids; carbonylamino-benzimidazole; 17-hydroxy 4-aza androstan-3-
ones; antiandrogenic biphenyls; goserelin; nilutamid; decursin; flutamide; p,p’-DDE;
vinclozolin; cyproterone acetate, and linuron. In other embodiments, the NRL is an
antagonist that acts by binding to the active site or an allosteric site and preventing activation
of, or de-activating, the NR.

[29]  As used herein, "steroids and derivatives thereof refers to compounds, either naturally

occurring or synthesized, having a structure of Formula A:

wherein R' and R?, when present, are independently moieties that permit or promote agonist
or antagonist activity upon binding of the compound of Formula A to a nuclear hormone
receptor; R? and R* are independently moieties that permit or promote agonist or antagonist
activity upon binding of the compound of Formula A to a nuclear hormone receptor; and each
dashed line represents an optional double bond. Formula A may further comprise one or more
substituents at one or more of positions 1, 2, 3,4, 5, 6, 7, 8,9, 11, 12, 14, 15, 16, and 17.
Contemplated optional substituents include, but are not limited to, OH, NH,, ketone, and C;-
Ciz alkyl groups. Specific, nonlimiting examples of steroids and derivatives thereof include

cholesterol, cholic acid estradiol, testosterone, and hydrocortisone,

[30] As used herein, "anti-androgen” refers to a group of hormone receptor antagonist
compounds that are capable of preventing or inhibiting the biologic effects of androgens,
male sex hormones, on normally responsive tissues in the body. An “anti-androgen™ can be
any pharmaceutically acceptable active agent that inhibits competitively the effect of
androgens at their target site of action. Examples of antiandrogenic hormones that can be
used in the present invention include, but are not limited to, coumarins, hydroxyflutamide,
nilutamide, cyproterone acetate, ketoconazole, finasteride, bicalutamide, novaldex, nilandron,
flutamide, progesterone, spironolactone, fluconazole, dutasteride, harman, norharman,
harmine, harmaline, tetrahydroharmine, harmol, harmalol, ethyl harmol, n-butyl harmol and
other beta-carboline derivatives or combinations thereof.

[31] As wused herein, "bile acids and derivatives thereof refers to compounds, either

naturally occurring or synthesized, of Formula M:
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Feerrmmliy M

wherein each of R, RS, and R'7 are independently moieties that permit or promote agonist
or antagonist activity upon binding of the compound of Formula M to a nuclear hormone
receptor. In some embodiments, each of R and R'® are independently hydrogen, (Co-Cg
alkyDhalo, C.Cyy alkyl, C2.C5 alkenyl, C;.Cis alkynyl, heteroalkyl, or (Co-Cy alkyl)OH; and
R'7 is OH, (Co-Cs alkyDNH(C;.Cy alkyl)SO;H, or (Co-Cs alkyD)NH(C-Cy alkyl)COOH.
Formula M may further comprise one or more substituents at one or more of positions 1, 2, 3,
4,5,6,7,8,9,11, 12, 14, 15, 16, and 17. Nonlimiting examples of bile acids include cholic
acid, deoxycholic acid, lithocholic acid, chenodeoxycholic acid, taurocolic acid, and
glycocholic acid.

[32] As used herein, "cholesterol and derivatives thercof refers to compounds, either
naturally occurring or synthesized, comprising a structure similar to that of cholesterol, as

shown below:

.M\“"'"\T¢MB

(=3

Derivatives of cholesterol can include oxysterols, such as hydroxycholesterol, 24(S)-
hydroxycholesterol, 27-hydroxycholesterol, and cholestenoic acid.

[33] As used herein, "fatty acids and derivatives thereof” refers to carboxylic acids
comprising a long unbranched C; to Cyg alkyl or C; to Cas alkenyl moiety and can optionally
comprise one or more halo substituents and/or optionally comprise one or more substituents
other than halo. In some embodiments, the long unbranched alkyl or alkeny! moiety can be
wholly halo substituted (e.g., all hydrogens replaced with halo atoms). A short chain fatty
acid comprises 1-5 carbon atoms. A medium chain fatty acid comprises 6-12 carbon. A long
chain fatty acid comprises 13-22 carbon atoms. A very long chain fatty acid comprises 23-28
carbon atoms. Specific, nonlimiting examples of fatty acids include formic acid, acetic acid,
n-caproic acid, heptanoic acid, caprylic acid, nonanoic acid, capric acid, undecancic acid,
lauric acid, tridecanoic acid, myristic acid, pentadeconoic acid, palmitic acid, heptadecanoic

acid, stearic acid, nonadecanoic acid, arachidic acid, heneicosancic acid, behenic acid,
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tricosanoic acid, mead acid, myristoleic acid, palmitoleic acid, sapienic acid, oleic acid,
linoleic acid, a-linolenic acid, elaidic acid, petroselinic acid, arachidonic acid,
dihydroxyeicosatetraenoic acid (DiHETE), octadecynoic acid, eicosatriynoic acid,
eicosadienoic acid, eicosatrienoic acid, eicosapentaenoic acid, erucic acid, dihomolinolenic
acid, docosatrienoic acid, docosapentaenoic acid, docosahexaenoic acid, and adrenic acid,

[34] As used herein, "Cortisol and derivatives thereof refers to compounds, either

naturally occurring or synthesized, of Formula C:

B o )
L7
¥ : RB
R o
R

wherein R2, R3, Rﬁ, R7, RS, Rg, and R'® are each independently moieties that permit or
promote agonist or antagonist activity upon the binding of the compound of Formula C to a
nuclear hormone receptor; and each dash respresents an optional double bond. In some
embodiments, the structure of Formula C is substituted with one or more substituents at one
or more positions of the tetracyclic ring, such as, for example, positions 1, 2,4, 5, 6,7, 8, 11,
12, 14, and 15. Specific, nonlimiting examples of derivatives of Cortisol and derivatives
thereof include Cortisol, cortisone acetate, beclometasone, prednisone, prednisolone,
methylprednisolone, betamethasone, trimcinolone, and dexamethasone.

[35] As used herein, "linking group" is a molecule or group of molecules that binds two
separate entities to one another. Linking groups may provide for optimal spacing of the two
entities or may further supply a labile linkage that allows the two entities to be separated from
each other. Labile linkages include hydrolyzable groups, photocleavable groups, acid-labile
moieties, base-labile moieties and enzyme cleavable groups.

[36] As used herein, a "dipeptide" is the result of the linkage of an a-amino acid or a-
hydroxyl acid to another amino acid, through a peptide bond.

[371 As used herein the term "chemical cleavage" absent any further designation
encompasses a non-enzymatic reaction that results in the breakage of a covalent chemical
bond.

[38] The term "about" as used herein means greater or lesser than the value or range of
values stated by 10 percent, but is not intended to designate any value or range of values to
only this broader definition. Each value or range of values preceded by the term "about" is

also intended to encompass the embodiment of the stated absolute value or range of values.
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[39] The terms “aldol-based linkage” or “mixed aldol-based linkage” refers to the acid- or
base-catalyzed condensation of one carbonyl compound with the enolate/enol of another
carbonyl compound, which may or may not be the same, to generate a f-hydroxy carbonyl
compound—an aldol.

[400 The term “affinity label,” as used herein, refers to a label which reversibly or
irreversibly binds another molecule, either to modify it, destroy it, or form a compound with
it. By way of example, affinity labels include enzymes and their substrates, or antibodies and
their antigens.

[41] The terms “alkoxy,” “alkylamino™ and “alkylthio” (or thioalkoxy) are used in their
conventional sense, and refer to those alkyl groups linked to molecules via an oxygen atom,
an amino group, or a sulfur atom, respectively.

[42] The term “alkyl,” by itself or as part of another molecule means, unless otherwise
stated, a straight or branched chain, or cyclic hydrocarbon radical, or combination thereof,
which may be fully saturated, mono- or polyunsaturated and can include di- and multivalent
radicals, having the number of carbon atoms designated (i.e. C-Cio means one to ten
carbons). Examples of saturated hydrocarbon radicals include, but are not limited to, groups
such as methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, isobutyl, sec-butyl, cyclohexyl,
(cyclohexybDmethyl, cyclopropylmethyl, homologs and isomers of, for example, n-pentyl, n-
hexyl, n-heptyl, n-octyl, and the like. An unsaturated allyl group is one having one or more
double bonds or triple bonds. Examples of unsaturated alkyl groups include, but are not
limited to, vinyl, 2-propenyl, crotyl, 2-isopentenyl, 2-(butadienyl), 2,4-pentadienyl, 3-(1,4-
pentadienyl), ethynyl, 1- and 3-propynyl, 3-butynyl, and the higher homologs and isomers.
The term “alkyl,” unless otherwise noted, is also meant to include those derivatives of alkyl
defined in more detail herein, such as “heteroalkyl”, “haloalkyl” and “homoalkyl”,

[43] The term “alkylene” by itself or as part of another molecule means a divalent radical
derived from an alkane, as exemplified, by (~CHy~),, wherein n may be 1 to about 24. By
way of example only, such groups include, but are not limited to, groups having 10 or fewer
carbon atoms such as the structures —CH,CH;— and —CH,CH,CH,CHa—. A “lower alkyl” or
“lower alkylene” is a shorter chain alkyl or alkylene group, generally having eight or fewer
carbon atoms, The term “alkylene,” unless otherwise noted, is also meant to include those
groups described herein as “heteroalkylene.”

[44]  The term “amino acid” refers to naturally occurring and non-natural amino acids, as

well as amino acid analogs and amino acid mimetics that function in a manner similar to the
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naturally occurring amino acids. Naturally encoded amino acids are the 20 common amino
acids (alanine, arginine, asparagine, aspartic acid, cysteine, glutamine, glutamic acid, glycine,
histidine, isoleucine, leucine, lysine, methionine, phenylalanine, proline, serine, threonine,
tryptophan, tyrosine, and valine) and pyrolysine and selenocysteine, Amino acid analogs
refers to compounds that have the same basic chemical structure as a naturally occurring
amino acid, by way of example only, an o-carbon that is bound to a hydrogen, a carboxyl
group, an amino group, and an R group. Such analogs may have modified R groups (by way
of example, norleucine) or may have modified peptide backbones while still retaining the
same basic chemical structure as a naturally occurring amino acid. Non-limiting examples of
amino acid aﬁalogs include homoserine, norleucine, methionine sulfoxide, methionine methyl
sulfonium.,

[45] Amino acids may be referred to herein by either their name, their commonly known
three letter symbols or by the one-letter symbols recommended by the IUPAC-IUB
Biochemical Nomenclature Commission. Additionally, nucleotides, may be referred to by
their commonly accepted single-letter codes.

[46]  An “amino terminus modification group” refers to any molecule that can be attached
to a terminal amine group, By way of example, such terminal amine groups may be at the end
of polymeric molecules, wherein such polymeric molecules include, but are not limited to,
polypeptides, polynucleotides, and polysaccharides. Terminus modification groups include
but are not limited to, various water soluble polymers, peptides or proteins. By way of
example only, terminus modification groups include polyethylene glycol or serum albumin,
Terminus modification groups may be used to modify therapeutic characteristics of the
polymeric molecule, including but not limited to increasing the serum half-life of peptides.
[47] The term "antigen-binding fragment”, as used herein, refers to one or more
fragments of an antibody that retain the ability to bind to an antigen. It has been shown that
the antigen-binding function of an antibody can be performed by fragments of an intact
antibody. Examples of binding fragments encompassed within the term "antigen-binding
fragment" of an antibody include (i) a Fab fragment, a monovalent fragment consisting of the
V.sub.L, V.sub.H, C.sub.L. and C.sub.H1 domains; (ii) a F(ab").sub.2 fragment, a bivalent
fragment comprising two Fab fragments linked by a disulfide bridge at the hinge region; (iii)
a Fd fragment consisting of the V.sub.H and C.sub.H1 domains; (iv) a Fv fragment consisting
of the V.sub.l. and V.sub.H domains of a single arm of an antibody, (v) a dAb fragment
(Ward et al., (1989) Nature 341:544-546), which consists of a V.sub.H domain; (vi) an

16



3891 of 14295

10

15

20

25

30

OnCusp
Ex. 1002

WO 2013/188740 PCT/US2013/045834

isolated complementarity determining region (CDR), e.g., V.sub.H CDR3 comprising or not
additional sequence (linker, framework region(s) etc.) and (v) a combination of two to six
isolated CDRs comprising or not additional sequence (linker, framework region(s) etc.).
Furthermore, although the two domains of the Fv fragment, V.sub.L and V.sub.H, are coded
for by separate genes, they can be joined, using recombinant methods, by a synthetic linker
that enables them to be made as a single polypeptide chain in which the V.sub.L and V.sub.1
regions pair to form monovalent molecules (known as single chain Fv (scFv); see e.g,, Bird et
al. (1988) Science 242:423-426; and Huston et al. (1988) Proc. Natl. Acad. Sci. USA
85:5879-5883). Such single chain antibodies are also intended to be encompassed within the
term "antigen-binding fragment" of an antibody. Furthermore, the antigen-binding fragments
include binding-domain immunoglobulin fusion proteins comprising (i) a binding domain
polypeptide (such as a heavy chain variable region, a light chain variable region, or a heavy
chain variable region fused to a light chain variable region via a linker peptide) that is fused
to an immunoglobulin hinge region polypeptide, (ii) an immunoglobulin heavy chain CI2
constant region fused to the hinge region, and (iii) an immunoglobulin heavy chain CH3
constant region fused to the CH2 constant region. The hinge region may be modified by
replacing one or more cysteine residues with serine residues so as to prevent dimerization.
Such binding-domain immunoglobulin fusion proteins are further disclosed in US
2003/0118592 and US 2003/0133939. These antibody fragments are obtained using
conventional techniques known to those with skill in the art, and the fragments are screened

for utility in the same manner as are intact antibodies.

[48] A typical antigen binding site is comprised of the variable regions formed by the
pairing of a light chain immunoglobulin and a heavy chain immunoglobulin. The structure of
the antibody variable regions is very consistent and exhibits very similar structures. These
variable regions are typically comprised of relatively homologous framework regions (FR)
interspaced with three hypervariable regions termed Complementarity Determining Regions
(CDRs). The overall binding activity of the antigen binding fragment is often dictated by the
sequence of the CDRs, The FRs often play a role in the proper positioning and alignment in

three dimensions of the CDRs for optimal antigen binding.

[49] In fact, because CDR sequences are responsible for most antibody-antigen
interactions, it is possible to express recombinant antibodies that shows the properties of
specific naturally occurring antibodies by constructing expression vectors that include CDR

sequences from the specific naturally occurring antibody grafted onto framework sequences
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from a different antibody with different properties (see, e.g., Riechmann, L. et al., 1998,
Nature 332:323-327; Jones, P. et al., 1986, Nature 321:522-525; and Queen, C. et al., 1989,
Proc. Natl. Acad. See. U.S.A. 86:10029-10033). Such framework sequences can be obtained
from public DNA databases that include germline antibody gene sequences. These germline
sequences will differ from mature antibody gene sequences because they will not include
completely assembled variable genes, which are formed by V(D) joining during B cell
maturation. Germline gene sequences will also differ from the sequences of a high affinity
secondary repertoire antibody which containg mutations throughout the variable gene but
typically clustered in the CDRs. For example, somatic mutations are relatively infrequent in
the amino terminal portion of framework region | and in the carboxy-terminal portion of
framework region 4. Furthermore, many somatic mutations do not significantly alter the
binding properties of the antibody. For this reason, it is not necessary to obtain the entire
DNA sequence of a particular antibody in order to recreate an intact recombinant antibody
having binding properties similar to those of the original antibody. Partial heavy and light
chain sequence spanning the CDR regions is typically sufficient for this purpose. The partial
sequence is used to determine which germline variable and joining gene segments contributed
to the recombined antibody variable genes. The germline sequence is then used to fill in
missing portions of the variable regions, Heavy and light chain leader sequences are cleaved
during protein maturation and do not contribute to the properties of the final antibody. To add
missing sequences, cloned ¢cDNA sequences can be combined with synthetic oligonucleotides
by ligation or PCR amplification. Alternatively, the entire variable region can be synthesized
to create an entirely synthetic variable region clone, This process has certain advantages such

as elimination or inclusion of particular restriction sites, or optimization of particular codons,

[50] By "antibody" herein is meant a protein consisting of one or more polypeptides
substantially encoded by all or part of the antibody genes. The immunoglobulin genes
include, but are not limited to, the kappa, lambda, alpha, gamma (IgG1, 1gG2, IgG3, and
1gG4), delta, epsilon and mu constant region genes, as well as the myriad immunoglobulin
variable region genes. Antibody herein is meant to include full-length antibodies and
antibody fragments, and include antibodies that exist naturally in any organism or are
engineered (e.g. are variants).

[51] The term "antibody" refers to a substantially intact antibody molecule. As used
herein, the phrase "antibody fragment" refers to a functional fragment of an antibody that is

capable of binding to a surface marker of the present invention. Suitable antibody fragments
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for practicing the present invention include a complementarity-determining region (CDR) of
an immunoglobulin light chain {(referred to herein as "light chain"), a complementarity-
determining region of an immunoglobulin heavy chain (referred to herein as "heavy chain"),
a variable region of a light chain, a variable region of a heavy chain, a light chain, a heavy
chain, an Fd fragment, and antibody fragments comprising essentially whole variable regions
of both light and heavy chains such as an Fv, a single chain Fv, an Fab, an Fab', and an
F(ab"),. Functional antibody fragments comprising whole or essentially whole variable

regions of both light and heavy chains are defined as follows:

(i) Fv, defined as a genetically engineered fragment consisting of the variable region

of the light chain and the variable region of the heavy chain expressed as two chains;

(ii) single chain Fv ("scFv"), a genetically engineered single chain molecule including
the variable region of the light chain and the variable region of the heavy chain, linked
by a suitable polypeptide linker.

(iii) Fab, a fragment of an antibody molecule containing a monovalent antigen-
binding portion of an antibody molecule which can be obtained by treating whole
antibody with the enzyme papain to yield the intact light chain and the Fd fragment of

the heavy chain which consists of the variable and C.sub.H1 domains thereof;

(iv) Fab', a fragment of an antibody molecule containing a monovalent antigen-
binding portion of an antibody molecule which can be obtained by treating whole
antibody with the enzyme pepsin, followed by reduction (two Fab' fragments are
obtained

per antibody molecule); and

(v) F(ab"),, a fragment of an antibody molecule containing a monovalent antigen-
binding portion of an antibody molecule which can be obtained by treating whole
antibody with the enzyme pepsin (ie., a dimer of Fab' fragments held together
by two disulfide bonds).
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[52] Methods of generating antibodies (i.e., monoclonal and polyclonal) are well known in
the art. Antibodies may be generated via any one of several methods known in the art, which
methods can employ induction of in-vivoe production of antibody molecules, screening of
immunoglobulin libraries (Orlandi D. R. et al., 1989. Proc, Natl. Acad. Sci. U.S.A. 86:3833-
3837; Winter G. et al., 1991, Nature 349:293-299) or generation of monoclonal antibody
molecules by continuous cell lines in culture. These include, but are not limited to, the
hybridoma technique, the human B-cell hybridoma technique, and the Epstein-Barr virus
(EBV)-hybridoma technique (Kohler G. et al., 1975. Nature 256:495-497; Kozbor D, et al.,
1985. J, Immunol. Methods 81:31-42; Cote R J. ct al., 1983, Proc. Natl, Acad. Sci. U.S.A.
80:2026-2030; Cole S P. et al., 1984. Mol. Cell. Biol. 62:109-120).

[53] In cases where target antigens are too small to elicit an adequate immunogenic
response when generating antibodies in-vivo, such antigens (haptens) can be coupled to
antigenically neutral carriers such as keyhole limpet hemocyanin (KLH) or serum
albumin [e.g., bovine serum albumin (BSA)] carriers (see, for example, U.S. Pat. Nos.
5,189,178 and 5,239,078]. Coupling a hapten to a carrier can be effected using methods well
known in the art. For example, direct coupling to amino groups can be effected and
optionally followed by reduction of the imino linkage formed. Alternatively, the carrier can
be coupled using condensing agents such as dicyclohexyl carbodiimide or other carbodiimide
dehydrating agents. Linker compounds can also be used to effect the coupling; both
homobifunctional and heterobifunctional linkers are available from Pierce Chemical
Company, Rockford, Ill. The resulting immunogenic complex can then be injected into
suitable mammalian subjects such as mice, rabbits, and the like. Suitable protocols involve
repeated injection of the immunogen in the presence of adjuvants according to a schedule
which boosts production of antibodies in the serum. The titers of the immune serum can
readily be measured using immunoassay procedures which are well known in the art. The
antisera obtained can be used directly or monoclonal antibodies may be obtained as described
hereinabove. Antibody fragments can be obtained using methods well known in the art [(see,
for example, Harlow and Lane, "Antibodies: A Laboratory Manual", Cold Spring Harbor
Laboratory, New York, (1988)]. For example, antibody fragments according to the present
invention can be prepared by proteolytic hydrolysis of the antibody or by expression in E,
coli or mammalian cells (e.g., Chinese hamster ovary cell culture or other protein expression

systems) of DNA encoding the fragment.

20



3895 of 14295

10

15

20

25

30

OnCusp
Ex. 1002

WO 2013/188740 PCT/US2013/045834

[54] Alternatively, antibody fragments can be obtained by pepsin or papain digestion of
whole antibodies by conventional methods. As described hereinabove, an (Fab'"), antibody
fragments can be produced by enzymatic cleavage of antibodies with pepsin to provide a 58
fragment. This fragment can be further cleaved using a thiol reducing agent, and optionally a
blocking gréup for the sulfhydryl groups resulting from cleavage of disulfide linkages to
produce 3.5S Fab' monovalent fragments. Alternatively, enzymatic cleavage using pepsin
produces two monovalent Fab' fragments and an Fc fragment directly, Ample guidance for
practicing such methods is provided in the literature of the art (for example, refer to:
Goldenberg, U.S. Pat. Nos. 4,036,945 and 4,331,647; Porter, R R., 1959. Biochem. J. 73:119-
126). Other methods of cleaving antibodies, such as separation of heavy chains to form
monovalent light-heavy chain fragments, further cleavage of fragments, or other enzymatic,
chemical, or genectic techniques may also be used, so long as the fragments bind to the
antigen that is recognized by the intact antibody.

[55] As described hereinabove, an Fv is composed of paired heavy chain variable and light
chain variable domains. This association may be noncovalent (see, for example, Inbar et ai.,
1972. Proc. Natl. Acad. Sci. USA. 69:2659-62). Alternatively, as described hereinabove the
variable domains can be linked to generate a single chain Fv by an intermolecular disulfide
bond, or alternately, such chains may be cross-linked by chemicals such as glutaraldehyde.
Preferably, the Fv is a single chain Fv. Single chain Fv's are prepared by constructing a
structural gene comprising DNA sequences encoding the heavy chain variable and light chain
variable domains connected by an oligonucleotide encoding a peptide linker. The structural
gene is inserted into an expression vector, which is subsequently introduced into a host cell
such as E. coli. The recombinant host cells synthesize a single polypeptide chain with a linker
peptide bridging the two variable domains. Ample guidance forproducing single chain Fv's is
provided in the literature of the art (for example, refer to: Whitlow and Filpula, 1991.
Methods 2:97-105; Bird et al., 1988. Science 242:423-426; Pack et al., 1993. Bio/Technology
11:1271-77, and Ladner et al.,, U.S. Pat. No. 4,946,778). Isolated complementarity
determining region peptides can be obtained by constructing genes encoding the
complementarity determining region of an antibody of inferest. Such genes may be prepared,
for example, by RT-PCR of mRNA of an antibody-producing cell. Ample guidance for
practicing such methods is provided in the literature of the art (for example, refer to Larrick
and Fry, 1991, Methods 2:106-10).
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[56] It will be appreciated that for human therapy or diagnostics, humanized antibodies are
preferably used. Humanized forms of non human (e.g., murine) antibodies are genetically
engineered chimeric antibodies or antibody fragments having-preferably minimal-portions
derived from non human antibodies. Humanized antibodies include antibodies in which
complementary determining regions of a human antibody (recipient antibody) are replaced by
residues from a complementarity determining region of a non human species (donor
antibody) such as mouse, rat or rabbit having the desired functionality. In some instances, Fv
framework residues of the human antibody are replaced by corresponding non human
residues. Humanized aﬁtibodies may also comprise residues which are found neither in the
recipient antibody nor in the imported complementarity determining region or framework
sequences. In general, the humanized antibody will comprise substantially all of at least one,
and typically two,variable domains, in which all or substantially all of the complementarity
determining regions correspond to those of a non human antibody and all, or substantially all,
of the framework regions correspond to those of a relevant human consensus sequence.
Humanized antibodies optimally also include at least a portion of an antibody constant
region, such as an Fc region, typically derived from a human antibody (see, for example,
Jones et al., 1986. Nature 321:522-525; Riechmann et al., 1988, Nature 332:323-329; and
Presta, 1992, Curr. Op. Struet. Biol. 2:593-596).

[57] Methods for humanizing non human antibodies are well known in the art. Generalty, a
humanized antibody has one or more amino acid residues introduced into it from a source
which is non human. These non human amino acid residues are often referred to as imported
residues which are typically taken from an imported variable domain. Humanization can be
essentially performed as described (see, for example: Jones et al., 1986. Nature 321:522-525;
Riechmann et al., 1988. Nature 332:323-327; Verhoeyen et al., 1988. Science 239:1534-
1536; U.S. Pat. No. 4,816,567) by substituting human complementarity determining regions
with corresponding rodent complementarity determining regions. Accordingly, such
humanized antibodies are chimeric antibodies, wherein substantially less than an intact
human variable domain has been substituted by the corresponding sequence from a non
human species. In practice, humanized antibodies may be typically human antibodies in
which some complementarity determining region residues and possibly some framework
residues are substituted by residues from analogous sites in rodent antibodies.

58] Human antibodies can also be produced using various technigues known in the art,

including phage display libraries [see, for example, Hoogenboom and Winter, 1991. J. Mol.
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Biol. 227:381; Marks et al., 1991. J. Mol. Biol. 222:581; Cole et al., "Monoclonal Antibodies
and Cancer Therapy", Alan R. Liss, pp. 77 (1985); Boerner et al., 1991, J. Immunol. 147:86-
95). Humanized antibodies can also be made by introducing sequences encoding human
immunoglobulin loci into transgenic animals, e.g., Into mice in which the endogenous
immunoglobulin genes have been partially or completely inactivated. Upon antigenic
challenge, human antibody production is observed in such animals which closely resembles
that seen in humans in all respects, including gene rearrangement, chain assembly, and
antibody repertoire. Ample guidance for practicing such an approach is provided in the
literature of the art (for example, refer to; U.S. Pat. Nos. 5,545,807, 5,545,806, 5,569,825,
5,625,126, 5,633,425, and 5,661,016; Marks et al.,, 1992. Bio/Technology 10:779-783;
Lonberg et al., 1994. Nature 368:856-859; Morrison, 1994. Nature 368:812-13; Fishwild et
al., 1996. Nature Biotechnology 14:845-51; Neuberger, 1996. Nature Biotechnology 14:826;
Lonberg and Huszar, 1995. Intern. Rev. Immunol. 13:65-93). Once antibodies are obtained,
they may be tested for activity, for example via ELISA. As described hereinabove, since a
targeting moiety capable of targeting to essentially any desired surface marker can be
obtained by the ordinarily skilled artisan, the method of the present invention may be
employed to kill a target cell/tissue specifically displaying essentially any such surface
marker, and, as such, can be used for treating essentially any disease associated with a
cell/tissue displaying such a surface marker.

[59] Ample guidance regarding surface markers specifically overexpressed in diseases
such as cancer, and antibodies specific for such surface markers is provided in the literature
of the art (for example, refer to: A M Scott, C Renner. "Tumour Antigens Recognised by
Antibodies," In: Encyclopedia of Life Sciences, Nature Publishing Group, Macmillan,
London, UK, wwwdotelsdotnet, 2001). Preferably, the method is used to treat a discase
associated with a target cell/tissue specifically displaying a surface marker which is a growth
factor receptor and/or a tumor associated antigen (TAA).

[60] Diseases associated with a target cell/tissue specifically displaying a growth factor
receptor/TAA surface marker which are amenable to treatment by the method of the present
invention include, for example, some of the numerous diseases which
specifically display growth factor receptors/TAAs, such as EGF receptor, platelet derived
growth factor (PDGF) receptor, insulin like growth factor receptor, vascular endothelial

growth factor (VEGF) receptor, fibroblast growth factor (FGF) receptor, transferrin receptor,
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and folic acid receptor. Specific examples of such diseases and the growth factor
receptors/TAAs which these specifically display are listed in Table 1, below.

[61] By “antibody fragment” is meant any form of an antibody other than the full-length
form. Antibody fragments herein include antibodies that are smaller components that exist
within full-length antibodies, and antibodies that have been engineered. Antibody fragments
include but are not limited to Fv, Fe¢, Fab, and (Fab")2, single chain Fv (scFv), diabodies,
triabodies, tetrabodies, bifunctional hybrid antibodies, CDR1, CDR2, CDR3, combinations of
CDR’s, variable regions, framework regions, constant regions, heavy chains, light chains, and
variable regions, and alternative scaffold non-antibody molecules, bispecific antibodies, and
the like (Maynard & Georgiou, 2000, Annu. Rev. Biomed. Eng. 2:339-76; Hudson, 1998,
Curr. Opin. Biotechnol. 9:395-402). Another functional substructure is a single chain Fv
(scFv), comprised of the variable regions of the immunoglobulin heavy and light chain,
covalently connected by a peptide linker (S-z Hu et al,, 1996, Cancer Research, 56, 3055-
3061). These small (Mr 25,000) proteins generally retain specificity and affinity for antigen
in a single polypeptide and can provide a convenient building block for larger, antigen-
specific molecules. Unless specifically noted otherwise, statements and claims that use the
term “antibody” or “antibodies” specifically includes “antibody fragment” and “antibody
fragments.”

[62] In certain embodiments, the antibody or antigen-binding fragment thereof is selected
for its ability to bind live cells, such as a tumor cell or a prostate cell, for example LNCaP
cells. In other embodiments, the antibody or antigen-binding fragment thereof mediates
cytolysis of cells expressing PSMA. In some embodiments cytolysis of cells expressing
PSMA is mediated by effector cells or is complement mediated in the presence of effector
cells.

[63] In other embodiments, the antibody or antigen-binding fragment thereof inhibits the
growth of cells expressing PSMA. In some embodiments, the antibody or antigen-binding
fragment thereof does not require cell lysis to bind to the extracellular domain of PSMA.

[64] In further embodiments, the antibody or antigen-binding fragment thereof is selected
from the group consisting of IgG1, IgG2, 1gG3, 1gG4, IgM, IgAl, IgA2, IgAsec, gD, IgE or
has immunoglobulin constant and/or variable domain of IgG1, IgG2, IgG3, eG4, IgM, IgAl,
IgA2, IgAsec, IgD or IgE. In other embodiments, the antibody is a bispecific or multispecific
antibody.
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[65] In still other embodiments, the anfibody is a recombinant antibody, a polyclonal
antibody, a monoclonal antibody, a humanized antibody or a chimeric antibody, or a mixture
of these. In particularly preferred embodiments, the antibody is a human antibody, e.g., a
monoclonal antibody, polyclonal antibody or a mixture of monoclonal and polyclonal
antibodies. In still other embodiments, the antibody is a bispecific or multispecific antibody.
In one embodiment of the present invention, antigen-binding fragments include a Fab
fragment, a F(ab'").sub.2 fragment, and a Fv fragment CDR3.

[66] In certain other embodiments, the antibody or antigen-binding fragment thereof binds
to a confornational epitope and/or is internalized into a cell along with the prostate specific
membrane antigen. In other embodiments, the isolated antibody or antigen-binding fragment
thereof is bound to a label, in some embodiments the label is selected from the group
consisting of a fluorescent label, an enzyme label, a radioactive label, a nuclear magnetic
resonance active label, a luminescent label, and a chromophore label.

[67] In still other embodiments, the isolated antibody or antigen-binding fragment thereof
is bound to at least one therapeutic moiety, such as a drug, preferably a cytotoxic drug, a
replication-selective virus, a toxin or a fragment thereof, or an enzyme or a fragment thereof,
Preferred cytotoxic drug include: calicheamicin, esperamicin, methotrexate, doxorubicin,
melphalan, chlorambucil, ARA-C, vindesine, mitomycin C, cis-platinum, etoposide,
bleomycin, 5-fluorouracil, estramustine, vincristine, etoposide, doxorubicin, paclitaxel,
docetaxel, dolastatin 10, auristatin E and auristatin PHE. In other embodiments, the
therapeutic moiety is an immunostimulatory or immunomodulating agent, preferably one
selected from the group consisting of: a cytokine, chemokine and adjuvant.

[68] In some embodiments, the anfibodies or antigen-binding fragments of the invention
specifically bind cell-surface PSMA and/or rsPSMA with a binding affinity of about 1 x 10
’M or less. In some embodiments, the binding affinity is about 1 x 10"®M or less, In some
embodiments the binding affinity is about 1 x 107'M or less. In other embodiments the
binding affinity is less than about 5 x 10'%M. In additional embodiments, the antibodies or
antigen-binding fragments of the invention mediate specific cell killing of PSMA-expressing
cells with an ICses of less than about 1 x 107'°M, In some embodiments the ICsg is less than
about 1 x 107'M. In some embodiments the ICs is less than about 1 x 10'*M. In other
embodiments the ICs; is less than about 1.5 x 1071 'M.

[69] In one embodiment, the modified antibody or functional antibody fragment is an anti-

PSMA minibody. In one embodiment, the anti-PSMA antibody is a J591 minibody. The anti-
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PSMA minibody has an anti-PSMA antibody fragment with optimized pharmacodynamic
properties for in vivo imaging and biodistribution as described below. A "minibody" is a
homodimer, wherein each monomer is a single-chain variable fragment (scFv) linked to a
human IgG1 CH3 domain by a linker, such as ana hinge sequence. In another embodiment,
the anti-PSMA antibody fragment comprises one non-naturally encoded amino acid. In other
embodiments, the anti-PSMA minibody comprises more than one non-naturally encoded
amino acid.

[70] In another embodiment, the modified antibody or functional antibody fragment is an
anti-PSMA cys-diabody (CysDB) is provided. A "diabody" comprises a first polypeptide
chain which comprises a heavy (VH) chain variable domain connected to a light chain
variable domain (VL) on the first polypeptide chain (VH-VL) connected by a peptide linker
that is too short to allow pairing between the two domains on the first polypeptide chain and a
second polypeptide chain comprising a light chain variable domain (VL) linked to a heavy
chain variable domain VH on the second polypeptide chain (VL-VIH) connected by a peptide
linker that is too short to allow pairing between the two domains on the second polypeptide
chain. In another embodiment, the diabody comprises a non-naturally encoded amino acid.
In another embodiment, the diabody contains more than one non-naturally encoded amino
acid. The short linkages force chain pairing between the complementary domains of the first
and the second polypeptide chains and promotes the assembly of a dimeric molecule with two
functional antigen binding sites. Therefore, a peptide linker may be any suitable length that
promotes such assembly, for example, between 5 and 10 amino acids in length. As described
further below, some cys-diabodies may include a peptide linker that is 5 or 8 amino acids in
length. In another embodiment, the linker contains a non-naturally encoded amino acid. In
other embodiments,t he linker contains more than one non-naturally occurring amino acid,
The anti-PSMA CysDB is a homodimer antibody format formed with two identical
monomers that include single chain Fv (scFv) fragments with an approximate molecular
weight of 55 kDa. In one embodiment, the anti-PSMA is a J591 CysDB. Like the anti-PSMA
minibodies described above, the anti-PSMA CysDBs described herein have an anti-PSMA
antibody fragment with optimized pharmacodynamic properties that may be used for in vivo
imaging and biodistribution.

[71] By “antibody-drug conjugate, or “ADC”, as used herein, refers to an antibody

molecule, or fragment thereof, that is covalently bonded to one or more biologically active
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molecule(s). The biologically active molecule may be conjugated to the antibody through a
linker, polymer, or other covalent bond.,

[72] As used herein an "acylated” amino acid is an amino acid comprising an acyl group
which is non-native to a naturally-occurring amino acid, regardless by the means by which it
is produced. Exemplary methods of producing acylated amino acids and acylated peptides are
known in the art and include acylating an amino acid before inclusion in the peptide or
peptide synthesis followed by chemical acylation of the peptide. In some embodiments, the
acyl group causes the peptide to have one or more of (i) a prolonged half-life in circulation,
(ii} a delayed onset of action, (iii) an extended duration of action, (iv) an improved resistance
to proteases, such as DPP-IV, and (v) increased potency at the glucagen superfamily peptide
receptor,

[73] As used herein, an "alkylated" amino acid is an amino acid comprising an alkyl group
which is non-native to a naturally-occurring amino acid, regardless of the means by which it
is produced. Exemplary methods of producing alkylated amino acids and alkylated peptides
are known in the art and including alkylating an amino acid before inclusion in the peptide or
peptide synthesis followed by chemical alkylation of the peptide. Without being held to any
particular theory, it is believed that alkylation of peptides will achieve similar, if not the
same, effects as acylation of the peptides, e.g., a prolonged half-life in circulation, a delayed
onset of action, an extended duration of action, an improved resistance to proteases, such as
DPP-1V, and increased potency at the glucagon superfamily peptide receptor.

[74] The term "C,-C, alkyl” wherein n can be from 1 through 18, as used herein, represents
a branched or linear alkyl group having from one to the specified number of carbon atoms.
For example, Ci-Cq alkyl represents a branched or linear alkyl group having from 1 to 6
carbon atoms. Typical C;-C;z alkyl groups include, but are not limited to, methyl, ethyl, n-
propyl, iso-propyl, butyl, iso-butyl, sec -butyl, tert-butyl, pentyl, hexyl and the like. Alkyl
groups optionally can be substituted, for example, with hydroxy (OH), halo, aryl, carboxyl,
thio, C3-Cy cycloalkyl, and amino.

[75] The term "C4-C, alkyl” wherein n can be from 1-18, as used herein, represents a
branched or linear alkyl group having up to 18 carbon atoms. For example, the term "(C¢-Cg
alkyl)OH" represents a hydroxyl parent moiety attached to an alkyl substituent having up to 6
carbon atoms (e.g. -OH, -CH,OH, -C,H4OH, -C;H;OH, -C4HgOH, -CsH;90H, -CgH1,0H).
{76] The term "C,-C, alkenyl" wherein n can be from 2 through 18, as used herein,

represents an unsaturated branched or linear group having from 2 to the specified number of
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carbon atoms and at least one double bond. Examples of such groups include, but are not
limited to, 1-propenyl, 2-propenyl (-CH,-CH=CHj,), 1,3-butadienyl, (-CH=CHCH=CH,), 1-
butenyl (-CH=CHCH,CHas), hexenyl, pentenyl, and the like. Alkenyl groups optionally can
be substituted, for example, with hydroxy (OH), halo, aryl, carboxyl, thio, C;-Cg cycloalkyl,
and amino.

[77] The term "C;-C, alkynyl" wherein n can be from 2 to 18, refers to an unsaturated
branched or linear group having from 2 to n carbon atoms and at least one triple bond.
Examples of such groups include, but are not limited to, 1-propynyl, 2-propynyl, 1-butynyl,
2-butynyl, 1-pentynyl, and the like. Alkynyl groups optionally can be substituted, for
example, with hydroxy (OH), halo, aryl, carboxyl, thio, Cs-Cjy cycloalkyl, and amino.

[78] The term “aromatic” or “aryl”, as used herein, refers to a closed ring structure which
has at least one ring having a conjugated pi electron system and includes both carbocyclic
aryl and heterocyclic aryl (or “heteroaryl” or “heteroaromatic™) groups. The carbocyclic or
heterocyclic aromatic group may contain from 5 to 20 ring atoms, The ferm includes
monocyclic rings linked covalently or fused-ring polycyclic (i.e., rings which share adjacent
pairs of carbon atoms) groups. An aromatic group can be unsubstituted or substituted. Non-
limiting examples of “aromatic” or “aryl”, groups include phenyl, 1-naphthyl, 2-naphthyl, 4-
biphenyl, anthracenyl, and phenanthracenyl. Substituents for each of the above noted aryl and
heteroaryl ring systems are selected from the group of acceptable substituents described
herein.

[79] For brevity, the term “aromatic” or “aryl” when used in combination with other terms
(including but not limited to, aryloxy, arylthioxy, aralkyl} includes both aryl and heteroaryl
rings as defined above. Thus, the term “aralkyl” or “alkaryl” is meant to include those
radicals in which an aryl group is attached to an alkyl group (including but not limited to,
benzyl, phenethyl, pyridylmethyl and the like) including those alkyl groups in which a carbon
atom (including but not limited to, a methylene group) has been replaced by a heteroatom, by
way of example only, by an oxygen atom. Examples of such aryl groups include, but are not
limited to, phenoxymethyl, 2-pyridyloxymethyl, 3-(1-naphthyloxy)propyl, and the like.

[80] The term “arylene”, as used herein, refers to a divalent aryl radical. Non-limiting
examples of “arylene” include phenylene, pyridinylene, pyrimidinylene and thiophenylene,
Substituents for arylene groups are selected from the group of acceptable substituents

described herein.
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{81] A “bifunctional polymer”, also referred to as a “bifunctional linker”, refers to a
polymer comprising two functional groups that are capable of reacting specifically with other
moieties to form covalent or non-covalent linkages. Such moieties may include, but are not
limited to, the side groups on natural or non-natural amino acids or peptides which contain
such natural or non-natural amino acids. The other moieties that may be linked to the
bifunctional linker or bifunctional polymer may be the same or different moicties. By way of
example only, a bifunctional linker may have a functional group reactive with a group on a
first peptide, and another functional group which is reactive with a group on a second
peptide, whereby forming a conjugate that includes the first peptide, the bifunctional linker
and the second peptide. Many procedures and linker molecules for attachment of various
compounds to peptides are known. See, ¢.g., European Patent Application No. 188,256; U.S.
Patent Nos. 4,671,958, 4,659,839, 4,414,148, 4,699,784; 4,680,338; and 4,569,789 which are
incorporated by reference herein in their entirety. A “multi-functional polymer” also referred
to as a “multi-functional linker”, refers to a polymer comprising two or more functional
groups that are capable of reacting with other moieties. Such moieties may include, but are
not limited to, the side groups on natural or non-natural amino acids or peptides which
contain such natural or non-natural amino acids. (including but not limited to, amino acid side
groups) to form covalent or non-covalent linkages. A bi-functional polymer or multi-
functional polymer may be any desired length or molecular weight, and may be selected to
provide a particular desired spacing or conformation between one or more molecules linked
to a compound and molecules it binds to or the compound.

[82] The term “bioavailability,” as used herein, refers to the rate and extent to which a
substance or its active moiety is delivered from a pharmaceutical dosage form and becomes
available at the site of action or in the general circulation. Increases in bioavailability refers to
increasing the rate and extent a substance or its active moiety is delivered from a
pharmaceutical dosage form and becomes available at the site of action or in the general
circulation. By way of example, an increase in bioavailability may be indicated as an increase
in concentration of the substance or its active moiety in the blood when compared to other
substances or active moieties, A non-limiting example of a method to evaluate increases in
bioavailability is given in examples 21-25. This method may be used for evaluating the
bioavailability of any polypeptide.

[83}] The term “biologically active molecule”, “biologically active moiety” or “biologically

active agent” when used herein means any substance which can affect any physical or
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biochemical properties of a biological system, pathway, molecule, or interaction relating to
an organism, including but not limited to, viruses, bacteria, bacteriophage, transposon, prion,
insects, fungi, plants, animals, and humans. In particular, as used herein, biologically active
molecules include but are not limited to any substance intended for diagnosis, cure,
mitigation, treatment, or prevention of disease in humans or other animals, or 1o otherwise
enhance physical or mental well-being of humans or animals. Examples of biologically active
molecules include, but are not limited to, peptides, proteins, enzymes, small molecule drugs,
hard drugs, soft drugs, prodrugs, carbohydrates, inorganic atoms or molecules, dyes, lipids,
nucleosides, radionuclides, oligonucleotides, cells, viruses, liposomes, microparticles and
micelles, Classes of biologically active agents that are suitable for use with the methods and
compositions described herein include, but are not limited to, drugs, prodrugs, radionuclides,
imaging agents, polymers, antibiotics, fungicides, anti-viral agents, anti-inflammatory agents,
anti-tumor agents, cardiovascular agents, anti-anxiety agents, hormones, growth factors,
steroidal agents, and the like.

[84] By “modulating bioclogical activity” is meant increasing or decreasing the reactivity of
a polypeptide, altering the selectivity of the polypeptide, enhancing or decreasing the
substrate selectivity of the polypeptide. Analysis of modified biological activity can be
performed by comparing the biological activity of the non-natural polypeptide to that of the
natural polypeptide.

[85] The term “biomaterial,” as used herein, refers to a biologically-derived material,
including but not limited to material obtained from bioreactors and/or from recombinant
methods and techniques.

[86] The term *“biophysical probe,” as used herein, refers to probes which can detect or
monitor structural changes in molecules. Such molecules include, but are not limited to,
proteins and the “biophysical probe” may be used to detect or monitor interaction of proteins
with other macromolecules. Examples of biophysical probes include, but are not limited to,
spin-labels, a fluorophores, and photoactivatible groups,

[87] The term “biosynthetically,” as used herein, refers to. any method utilizing a
translation system (cellular or non-cellular), including use of at least one of the following
components: a polynucleotide, a codon, a tRNA, and a ribosome. By way of example, non-
natural amino acids may be “biosynthetically incorporated” into non-natural amino acid
polypeptides using the methods and techniques described herein, “In vivo generation of

polypeptides comprising non-natural amino acids”, and in the non-limiting example 20,
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Additionally, the methods for the selection of useful non-natural amino acids which may be
“biosynthetically incorporated” into non-natural amino acid polypeptides are described in the
non-limiting examples 20.

[88] The term “biotin analogue,” or also referred to as “biotin mimic™, as used herein, is
any molecule, other than biotin, which bind with high affinity to avidin and/or streptavidin,
[89] The term “carbonyl” as used herein refers to a group containing at a moiety selecting
from the group consisting of -C{O)-, -S{0)-, -S(0)2-, and —C(8)-, including, but not limited
to, groups containing a least one ketone group, and/or at least one aldehyde groups, and/or at
least one ester group, and/or at least one carboxylic acid group, and/or at least one thioester
group. Such carbonyl groups include ketones, aldehydes, carboxylic acids, esters, and
thioesters. In addition, such groups may be part of linear, branched, or cyclic molecules,

[90] The term “carboxy terminus modification group” refers to any molecule that can be
attached to a terminal carboxy group. By way of example, such terminal carboxy groups may
be at the end of polymeric molecules, wherein such polymeric molecules include, but are not
limited to, polypeptides, polynucleotides, and polysaccharides. Terminus modification groups
include but are not limited to, various water soluble polymers, peptides or proteins. By way
of example only, terminus modification groups include polyethylene glycol or serum
albumin. Terminus modification groups may be used to modify therapeutic characteristics of
the polymeric molecule, including but not limited to increasing the serum half-life of
peptides.

[91] The term ‘“‘chemically cleavable group,” also referred to as “chemically labile”, as
used herein, refers to a group which breaks or cleaves upon exposure to acid, base, oxidizing
agents, reducing agents, chemical inititiators, or radical initiators.

3

[92] The term “chemiluminescent group,” as used herein, refers to a group which emits
light as a result of a chemical reaction without the addition of heat. By way of example only,
luminol (5-amino-2,3-dihydro-1,4-phthalazinedione) reacts with oxidants like hydrogen
peroxide (H»O;) in the presence of a base and a metal catalyst to produce an excited state
product (3-aminophthalate, 3-APA),

[93] The term “chromophore,” as used herein, refers to a molecule which absorbs light of
visible wavelengths, UV wavelengths or IR wavelengths,

[94] The term “cofactor,” as used herein, refers to an atom or molecule essential for the

action of a large molecule. Cofactors include, but are not limited to, inorganic ions,
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coenzymes, proteins, or some other factor necessary for the activity of enzymes. Examples
include, heme in hemoglobin, magnesium in chlorophyll, and metal ions for proteins,

[95] “Cofolding,” as used herein, refers to refolding processes, reactions, or methods
which employ at least two molecules which interact with each other and result in the
transformation of unfolded or improperly folded molecules to properly folded molecules. By
way of example only, “cofolding,” employ at least two polypeptides which interact with each
other and result in the transformation of unfolded or improperly folded polypeptides to
native, properly folded polypeptides. Such polypeptides may contain natural amino acids
and/or at least one non-natural amino acid.

[960] A “comparison window,” as used herein, refers a segment of any one of contiguous
positions used to compare a sequence to a reference sequence of the same number of
contiguous positions after the two sequences are optimally aligned. Such contiguous positions
include, but are not limited to a group consisting of from about 20 to about 600 sequential
units, including about 50 to about 200 sequential units, and about 100 to about 150 sequential
units. By way of example only, such sequences include polypeptides and polypeptides
containing non-natural amino acids, with the sequential units include, but are not limited to
natural and non-natural amino acids. In addition, by way of example only, such sequences
include polynucleotides with nucleotides being the corresponding sequential units, Methods
of alignment of sequences for comparison are well-known in the art. Optimal alignment of
sequences for comparison can be conducted, including but not limited to, by the local
homology algorithm of Smith and Waterman (1970) Adv. Appl. Math. 2:482¢, by the
homology alignment algorithm of Needleman and Wunsch (1970) J. Mol. Biol. 48:443, by
the search for similarity method of Pearson and Lipman (1988) Proc. Nat’l. Acad. Sci. USA
85:2444, by computerized implementations of these algorithms (GAP, BESTFIT, FASTA,
and TFASTA in the Wisconsin Genetics Software Package, Genetics Computer Group, 575
Science Dr., Madiseon, WI), or by manual alignment and visual inspection (see, e.g., Ausubel
et al., Current Protocols in Molecular Biology (1995 supplement)).

[97] By way of example, an algorithm which may be used to determine percent sequence
identity and sequence similarity are the BLAST and BLAST 2.0 algorithms, which are
described in Altschul et al. (1997) Nuc, Acids Res. 25:3389-3402, and Altschul et al. (1990)
J. Mol. Biol. 215:403-410, respectively. Software for performing BLAST analyses is publicly
available through the National Center for Biotechnology Information, The BLAST algorithm
parameters W, T, and X determine the sensitivity and speed of the alignment, The BLASTN
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program (for nucleotide sequences) uses as defaults a wordlength (W) of 11, an expectation
(E) or 10, M=5, N=-4 and a comparison of both strands. For amince acid sequences, the
BLASTP program uses as defaults a wordlength of 3, and expectation (E) of 10, and the
BLOSUMSG62 scoring matrix (see Henikoff and Henikoff (1992) Proc. Natl. Acad. Sci. USA
89:10915) alignments (B) of 50, expectation (E) of 10, M=5, N=-4, and a comparison of both
strands. The BLAST algorithm is typically performed with the “low complexity” filter turned
off.

[98] The BLAST algorithm also performs a statistical analysis of the similarity between
two sequences (see, e.g., Karlin and Altschul (1993) Proc. Natl. Acad. Sci. USA 90:5873-
5787)., One measure of similarity provided by the BLAST algorithm is the smallest sum
probability (P(N)), which provides an indication of the probability by which a match between
two nucleotide or amino acid sequences would occur by chance, For example, a nucleic acid
is considered similar to a reference sequence if the smallest sum probability in a comparison
of the test nucleic acid to the reference nucleic acid is less than about 0.2, or less than about
0.01, or less than about 0.001.

[99] The term “conservatively modified variants” applies to both natural and non-natural
amino acid and natural and non-natural nucleic acid sequences, and combinations thereof,
With respect to particular nucleic acid sequences, “conservatively modified variants” refers to
those natural and non-natural nucleic acids which encode identical or essentially identical
nafural and non-natural amino acid sequences, or where the natural and non-natural nucleic
acid does not encode a natural and non-natural amino acid sequence, to essentially identical
sequences. By way of example, because of the degeneracy of the genetic code, a large
number of functionally identical nuecleic acids encode any given protein. For instance, the
codons GCA, GCC, GCG and GCU all encode the amino acid alanine. Thus, at every
position where an alanine is specified by a codon, the codon can be altered to any of the
corresponding codons described without altering the encoded polypeptide. Such nucleic acid
variations are “silent variations,” which are one species of conservatively modified
variations. Thus by way of example every natural or non-natural nucleic acid sequence herein
which encodes a natural or non-natural polypeptide also describes every possible silent
variation of the natural or non-natural nucleic acid. One of ordinary sgkill in the art will
recognize thal each codon in a natural or non-natural nucleic acid (except AUG, which is
ordinarily the only codon for methionine, and TGG, which is ordinarily the only codon for

tryptophan) can be modified to yield a functionally identical molecule. Accordingly, each

33



3908 of 14295

10

15

20

30

OnCusp
Ex. 1002

WO 2013/188740 PCT/US2013/045834

silent variation of a natural and non-natural nucleic acid which encodes a natural and non-
natural polypeptide is implicit in each described sequence.
[100] As to amino acid sequences, individual substitutions, deletions or additions to a
nucleic acid, peptide, polypeptide, or protein sequence which alters, adds or deletes a single
natural and non-natural amino acid or a small percentage of natural and non-natural amino
acids in the encoded sequence is a “conservatively modified variant” where the alteration
results in the deletion of an amino acid, addition of an amino acid, or substitution of a natural
and non-natural amino acid with a chemically similar amino acid. Conservative substitution
tables providing functionally similar natural amino acids are well known in the art. Such
conservatively modified variants are in addition to and do not exclude polymorphic variants,
interspecies homologs, and alleles of the methods and compositions described herein,
[101] Conservative substitution tables providing functionally similar amino acids are known
to those of ordinary skill in the art. The following eight groups each contain amino acids that
are conservative substitutions for one another:

1) Alanine (A), Glycine (G);

2) Aspartic acid (D), Glutamic acid (E);

3) Asparagine (N), Glutamine (Q);

4) Arginine (R), Lysine (K);

5) Isoleucine (I), Leucine (L), Methionine (M), Valine (V);

6) Phenylalanine (F), Tyrosine (Y), Tryptophan (W),

7) Serine (S), Threonine (T); and

8) Cysteine (C), Methionine (M)
(see, e.g., Creighton, Proteins:Structures and Molecular Properties (W H Freeman & Co.; 2nd
edition (December 1993)
[102] The terms “cycloalkyl” and “heterocycloalkyl”, by themselves or in combination with
other terms, represent, unless otherwise stated, cyclic versions of “alkyl” and “heteroalkyl”,
respectively. Thus, a cycloalkyl or heterocycloalkyl include saturated, partially unsaturated
and fully unsaturated ring linkages. Additionally, for heterocycloalkyl, a heteroatom can
occupy the position at which the heterocycle is attached to the remainder of the molecule.
The heteroatom may include, but is not limited to, oxygen, nitrogen or sulfur. Examples of
cycloalkyl include, but are not limited to, cyclopentyl, cyclohexyl, 1l-cyclohexenyl, 3-
cyclohexenyl, cycloheptyl, and the like. Examples of heterocycloalkyl include, but are not
limited to, 1-(1,2,5,6-tetrahydropyridyl), I-piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-
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morpholinyl, 3-morpholinyl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydrothien-2-yl,
tetrahydrothien-3-yl, l-piperazinyl, 2-piperazinyl, and the like. Additionally, the term
encompasses multicyclic structures, including but not limited to, bicyclic and tricyclic ring
structures. Similarly, the term “heterocycloalkylene” by itself or as part of another molecule
means a divalent radical derived from heterocycloalkyl, and the term “cycloalkylene” by
itself or as part of another molecule means a divalent radical derived from cycloalkyl.

[103] The term “cyclodextrin,” as used herein, refers to cyclic carbohydrates consisting of at
least six to eight glucose molecules in a ring formation. The outer part of the ring contains
water soluble groups; at the center of the ring is a relatively nonpolar cavity able to
accommodate small molecules.

[104] The term “cytotoxic,” as used herein, refers to a compound which harms cells,

[105] “Denaturing agent” or “denaturant,” as used herein, refers to any compound or
material which will cause a reversible unfolding of a polymer. By way of example only,

i3

“denaturing agent” or “denaturants,” may cause a reversible unfolding of a protein. The
strength of a denaturing agent or denaturant will be determined both by the properties and the
concentration of the particular denaturing agent or denaturant. By way of example,
denaturing agents or denaturants include, but are not limited to, chaotropes, detergents,
organic, water miscible solvents, phospholipids, or a combination thereof. Non-limiting
examples of chaotropes include, but are not limited to, urea, guanidine, and sodium
thiocyanate. Non-limiting examples of detergents may include, but are not limited to, strong
detergents such as sodium dodecyl sulfate, or polyoxyethylene ethers (e.g. Tween or Triton
detergents), Sarkosyl, mild non-ionic detergents (e.g., digitonin), mild cationic detergents
such as N-»2,3-(Dioleyoxy)-propyl-N,N,N-trimethylammonium, mild ionic detergents (e.g.
sodium cholate or sodium deoxycholate) or zwitterionic detergents including, but not limited
to, sulfobetaines (Zwittergent), 3-(3-chlolamidopropyl)dimethylammonio-1-propane sulfate
(CHAPS), and 3-(3-chlolamidopropyl)dimethylammonio-2-hydroxy-1-propane sulfonate
(CHAPSO). Non-limiting examples of organic, water miscible solvents include, but are not
limited to, acetonitrile, lower alkanols (especially C2 - C4 alkanols such as cthanol or
isopropanol), or lower alkandiols (C2 - C4 alkandiols such as ethylene-glycol) may be used
as denaturants. Non-limiting examples of phospholipids include, but are not limited to,
naturally occurring phospholipids such as phosphatidylethanolamine, phosphatidylcholine,
phosphatidylserine, and phosphatidylinositol or synthetic phospholipid derivatives or variants

such as dihexanoylphosphatidylcholine or diheptanoylphosphatidylcholine.
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[106] The term “desired functionality” as used herein refers to any group seclected from a
label; a dye; a polymer; a water-soluble polymer; a derivative of polyethylene glyeol; a
photocrosslinker; an affinity label; a photoaffinity label; a reactive compound; a resin; a
second protein or polypeptide or polypeptide analog; an antibody or antibody fragment; a
metal chelator; a cofactor; a fatty acid; a carbohydrate; a polynucleotide; a DNA; a RNA; an
antisense polynucleotide; a saccharide, a water-soluble dendrimer, a cyclodextrin, a
biomaterial; a nanoparticle; a spin label; a fluorophore; a metal-containing moiety; a
radioactive moiety; a novel functional group; a group that covalently or noncovalently
interacts with other molecules; a photocaged moiety; an actinic radiation excitable moiety; a
ligand; a photoisomerizable moiety; biotin; a biotin analogue; a moiety incorporating a heavy
atom; a chemically cleavable group; a photocleavable group; an elongated side chain; a
carbon-linked sugar; a redox-active agent; an amino thioacid; an isotopically labeled moiety;
a biophysical probe; a phosphorescent group; a chemiluminescent group; an electron dense
group; a magnetic group; an intercalating group; a chromophore; an energy transfer agent; a
biologically active agent (in which case, the biologically active agent can include an agent
with therapeutic activity and the non-natural amino acid polypeptide or modified non-natural
amino acid can serve either as a co-therapeutic agent with the attached therapeutic agent or as
a means for delivery the therapeutic agent to a desired site within an organism); a detectable
label; a small molecule; an inhibitory ribonucleic acid; a radionucleotide; a neutron-capture
agent; a derivative of biotin; quantum dot(s); a nanotransmitter; a radiotransmitter; an
abzyme, an activated complex activator, a virus, an adjuvant, an aglycan, an allergan, an
angiostatin, an antihormone, an antioxidant, an aptamer, a guide RNA, a saponin, a shuttle
vector, a macromolecule, a mimotope, a receptor, a reverse micelle, and any combination
thereof.

[107] The term “diamine,”as used herein, refers to groups/molecules comprising at least two
amine functional groups, including, but not limited to, a hydrazine group, an amidine group,
an imine group, a 1,1-diamine group, a 1,2-diamine group, a 1,3-diamine group, and a 1,4-
diamine group. In addition, such groups may be part of linear, branched, or cyclic molecules.
[108] The term “detectable label,” as used herein, refers to a label which may be observable
using analytical techniques including, but not limited to, fluorescence, chemiluminescence,
electron-spin resonance, ultraviolet/visible absorbance spectroscopy, mass spectrometry,

nuclear magnetic resonance, magnetic resonance, and electrochemical methods.
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{109] The term “dicarbonyl” as used herein refers to a group containing at least two
moieties selected from the group consisting of -C(0)-, -S(0)-, -S(0);-, and —C(S)-, including,
but not limited to, 1,2-dicarbonyl groups, a 1,3-dicarbonyl groups, and 1,4-dicarbonyl groups,
and groups containing a least one ketone group, and/or at least one aldehyde groups, and/or at
least one ester group, and/or at least one carboxylic acid group, and/or at least one thioester
group. Such dicarbonyl groups include diketones, ketoaldehydes, ketoacids, ketoesters, and
ketothioesters. In addition, such groups may be part of linear, branched, or cyclic molecules.
The two moieties in the dicarbonyl group may be the same or different, and may include
substituents that would produce, by way of example only, an ester, a ketone, an aldehyde, a
thioester, or an amide, at either of the two moieties.

[110] The term “drug,” as used herein, refers to any substance used in the prevention,
diagnosis, alleviation, treatment, or cure of a disease or condition.

[111] The term “dye,” as used herein, refers to a soluble, coloring substance which containg
a chromophore.

[112] The term “effective amount,” as used herein, refers to a sufficient amount of an agent
or a compound being administered which will relieve to some extent one or more of the
symptoms of the disease or condition being treated. The result can be reduction and/or
alleviation of the signs, symptoms, or causes of a disease, or any other desired alteration of a
biological system. By way of example, an agent or a compound being administered includes,
but is not limited to, a natural amino acid polypeptide, non-natural amino acid polypeptide,
modified natural amino acid polypeptide, or modified non-amino acid polypeptide.
Compositions containing such natural amino acid polypeptides, non-natural amino acid
polypeptides, modified natural amino acid polypeptides, or modified non-natural amino acid
polypeptides can be administered for prophylactic, enhancing, and/or therapeutic treatments.
An appropriate “effective” amount in any individual case may be determined using
techniques, such as a dose escalation study.

[113] The term “electron dense group,” as used herein, refers to a group which scatters
electrons when irradiated with an electron beam. Such groups include, but are not limited to,
ammonium molybdate, bismuth subnitrate cadmium iodide, 99%, carbohydrazide, ferric
chloride hexahydrate, hexamethylene tetramine, 98.5%, indium trichloride anhydrous,
lanthanum nitrate, lead acetate trihydrate, lead citrate trihydrate, lead nitrate, periodic acid,
phosphomolybdic acid, phosphotungstic acid, potassium ferricyanide, potassium

ferrocyanide, ruthenium red, silver nitrate, silver proteinate (Ag Assay: 8.0-8.5%) “Strong”,
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silver tetraphenylporphin (S-TPPS), sodium chloroaurate, sodium tungstate, thallium nitrate,
thiosemicarbazide (TSC), uranyl acetate, uranyl nitrate, and vanadyl sulfate,

[114] The term “energy transfer agent,” as used herein, refers to a molecule which can
either donate or accept energy from another molecule. By way of example only, fluorescence
resonance energy transfer (FRET) is a dipole-dipole coupling process by which the excited-
state energy of a fluorescence donor molecule is non-radiatively transferred to an unexcited
acceptor molecule which then fluorescently emits the donated energy at a longer wavelength.
[115] The terms “enhance” or “enhancing” means to increase or prolong either in potency
or duration a desired effect. By way of example, “enhancing” the effect of therapeutic agents
refers to the ability fo increase or prolong, either in potency or duration, the effect of
therapeutic agents on during treatment of a disease, disorder or condition. An “enhancing-

2

effective amount,” as used herein, refers to an amount adequate to enhance the effect of a
therapeutic agent in the treatment of a disease, disorder or condition. When used in a patient,
amounts effective for this use will depend on the severity and course of the disease, disorder
or condition, previous therapy, the patient's health status and response to the drugs, and the
judgment of the treating physician.

[116] As wused herein, the term “eukaryote” refers to organisms belonging to the
phylogenetic domain Fucarya, including but not limited to animals (including but not limited
to, mammals, insects, reptiles, birds, etc.), ciliates, plants (including but not limited to,
monocots, dicots, and algae), fungi, yeasts, flagellates, microsporidia, and protists.

[117] The term “fatty acid,” as used herein, refers to carboxylic acids with about C6 or
longer hydrocarbon side chain,

[118] The term “fluorophore,” as used herein, refers to a molecule which upon excitation
emits photons and is thereby fluorescent.

L 1 14

[119] The terms “functional group”, “active moiety”, “activating group

1

, “leaving group”,
“reactive gite”, “chemically reactive group™ and “chemically reactive moiety,” as used herein,
refer to portions or units of a molecule at which chemical reactions occur. The terms are
somewhat synonymous in the chemical arts and are used herein to indicate the portions of
molecules that perform some function or activity and are reactive with other molecules.

[120] The term “halogen” includes fluorine, chlorine, iodine, and bromine.

[121] The term “haloacyl,” as used herein, refers to acyl groups which contain halogen

meoieties, including, but not limited to, -C(O)CHj, -C(O)CFs, -C(O)CH,OCH;, and the like.
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[122] The term “haloalkyl,” as used herein, refers to alkyl groups which contain halogen
moieties, including, but not limited to, ~-CF3 and —CH,CF5 and the like.

{123] The term “heteroalkyl,” as used herein, refers to straight or branched chain, or cyclic
hydrocarbon radicals, or combinations thereof, consisting of an alkyl group and at least one
heteroatom selected from the group consisting of O, N, Si and S, and wherein the nitrogen
and sulfur atoms may optionally be oxidized and the nitrogen heteroatom may optionally be
quaternized. The heteroatom(s) O, N and S and Si may be placed at any interior position of
the heteroalkyl group or at the position at which the alkyl group is attached to the remainder
of the molecule, Examples include, but are not limited to, -CH,-CH;-O-CHaj, -CH,~CH,-NH-
CH;, -CH;-CHy-N(CH3)-CHj, -CH,-S-CH,-CHj, -CH,-CH,,-S(0)-CHs, -CHy~-CH;-S(O)y-
CH;, -CH=CH-0-CHi, -Si(CHj3);, -CH,-CH=N-OCH;, and —CH=CH-N(CH,)-CH;3. In
addition, up to two heteroatoms may be consecutive, such as, by way of example, -CH,-NH-
OCHj3 and —CH,-O-Si(CH3)s.

[124] ‘The terms “heterocyclic-based linkage” or “heterocycle linkage” refers to a moiety
formed from the reaction of a dicarbonyl group with a diamine group. The resulting reaction
product is a heterocycle, including a heteroaryl group or a heterocycloalkyl group. The
resulting heterocycle group serves as a chemical link between a non-natural amino acid or
non-natural amino acid polypeptide and another functional group. In one embodiment, the
heterocycle linkage includes a nitrogen-containing heterocycle linkage, including by way of
example only a pyrazole linkage, a pyrrole linkage, an indole linkage, a benzodiazepine
linkage, and a pyrazalone linkage.

[125] Similarly, the termx “heteroalkylene” refers to a divalent radical derived from
heteroalkyl, as exemplified, but not limited by, -CH,;-CH;-S-CH,-CH;- and —CH,-S-CH,-
CH,-NH-CH,-, For heteroalkylene groups, the same or different heteroatoms can also occupy
either or both of the chain termini (including but not limited to, alkyleneoxy, alkylenedioxy,
alkyleneamino, alkylenediamino, aminooxyalkylene, and the like). Still further, for alkylene
and heteroalkylene linking groups, no orientation of the linking group is implied by the
direction in which the formula of the linking group is written. By way of example, the
formula —C{O);R’- represents both —C(O),R’- and ~R’C(O);-.

[126] The term “heteroaryl” or “heteroaromatic,” as used herein, refers to aryl groups which
contain at least one heteroatom selected from N, O, and 8; wherein the nitrogen and sulfur
atoms may be optionally oxidized, and the nitrogen atom({s) may be optionally quaternized,

Heteroaryl groups may be substituted or unsubstituted. A heteroaryl group may be attached to
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the remainder of the molecule through a heteroatom. Non-limiting examples of heteroaryl
groups include l-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 3-pyrazolyl, 2-imidazolyl, 4-imidazolyl,
pyrazinyl, 2-oxazolyl, 4-oxazolyl, 2-phenyl-4-oxazolyl, 5-oxazolyl, 3-isoxazolyl, 4-
isoxazolyl, S-isoxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, 5-benzothiazolyl, purinyl,
2-benzimidazolyl, 5-indolyl, 1-isoquinolyl, 5-isoquinolyl, 2-quinoxalinyl, 5-quinoxalinyl, 3-
quinolyl, and 6-quinolyl.

[127] The term “homoalkyl,” as used herein refers to alkyl groups which are hydrocarbon
groups,

[128] The term “identical,” as used herein, refers to two or more sequences or subsequences
which are the same, In addition, the term “substantially identical,” as used herein, refers to
two or more sequences which have a percentage of sequential units which are the same when
compared and aligned for maximum correspondence over a comparison window, or
designated region as measured using comparison algorithms or by manual alignment and
visual inspection. By way of example only, two or more sequences may be “substantially
identical” if the sequential units are about 60% identical, about 65% identical, about 70%
identical, about 75% identical, about 80% identical, about 85% identical, about 90%
identical, or about 95% identical over a specified region. Such percentages to describe the
“percent identity” of two or more sequences. The identity of a sequence can exist over a
region that is at least about 75-100 sequential units in length, over a region that is about 50
sequential units in length, or, where not specified, across the entire sequence. This definition
also refers to the complement of a test sequence. By way of example only, two or more
polypeptide sequences are identical when the amino acid residues are the same, while two or
more pelypeptide sequences are “substantially identical” if the amino acid residues are about
60% identical, about 65% identical, about 70% identical, about 75% identical, about 80%
identical, about 85% identical, about 90% identical, or about 95% identical over a specified
region, The identity can exist over a region that is at least about 75 to about 100 amino acids
in length, over a region that is about 50 amino acids in length, or, where not specified, across
the entire sequence of a polypeptide sequence. In addition, by way of example only, two or
more polynucleotide sequences are identical when the nucleic acid residues are the same,
while two or more polynucleotide sequences are “substantially identical” if the nucleic acid
residues are about 60% identical, about 65% identical, about 70% identical, about 75%

identical, about 80% identical, about 85% identical, about 90% identical, or about 95%
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identical over a specified region. The identity can exist over a region that is at least about 75
to about 100 nucleic acids in length, over a region that is about 50 nucleic acids in length, or,
where not specified, across the entire sequence of a polynucleotide sequence.

[129] For sequence comparison, typically one sequence acts as a reference sequence, to
which test sequences are compared. When using a sequence comparison algorithm, test and
reference sequences are entered into a computer, subsequence coordinates are designated, if
necessary, and sequence algorithm program parameters are designated. Default program
parameters can be used, or alternative parameters can be designated. The sequence
comparison algorithm then calculates the percent sequence identities for the test sequences
relative to the reference sequence, based on the program parameters.

[130] The term “immunogenicity,” as used herein, refers to an antibody response to
administration of a therapeutic drug. The immunogenicity toward therapeutic non-natural
amino acid polypeptides can be obtained using quantitative and qualitative assays for
detection of anti-non-natural amino acid polypeptides antibodies in biological fluids. Such
assays include, but are not limited to, Radioimmunoassay (RIA), Enzyme-linked
immunosorbent assay ( ELISA), luminescent immunoassay (LIA), and fluorescent
immunoassay (FIA). Analysis of immunogenicity toward therapeutic non-natural amino acid
polypeptides involves comparing the antibody response upon administration of therapeutic
non-natural amino acid polypeptides to the antibody response upon administration of
therapeutic natural amino acid polypeptides.

[131] The term “intercalating agent,” also referred to as “intercalating group,” as used
herein, refers to a chemical that can insert into the intramolecular space of a molecule or the
intermolecular space between molecules. By way of example only an intercalating agent or
group may be a molecule which inserts into the stacked bases of the DNA double helix.

[132] The term “isolated,” as used herein, refers to separating and removing a component of
interest from components not of interest. Isolated substances can be in either a dry or semi-
dry state, or in solution, including but not limited to an aqueous solution. The isolated
component can be in a homogencous state or the isolated component can be a part of a
pharmaceutical composition that comprises additional pharmaceutically acceptable carriers
and/or excipients. Purity and homogeneity may be determined using analytical chemistry
techniques including, but not limited to, polyacrylamide gel electrophoresis or high
performance liquid chromatography. In addition, when a component of interest is isolated and

is the predominant species present in a preparation, the component is described herein as
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substantially purified. The term “purified,” as used herein, may refer to a component of
interest which is at least 85% pure, at least 90% pure, at least 95% pure, at least 99% or
greater pure. By way of example only, nucleic acids or proteins are “isolated” when such
nucleic acids or proteins are free of at least some of the cellular components with which it is
associated in the natural state, or that the nucleic acid or protein has been concentrated to a
level greater than the concentration of its in vivo or in vitro production. Also, by way of
example, a gene is isolated when separated from open reading frames which flank the gene
and encode a protein other than the gene of interest.

[133] The term “label,” as used herein, refers to a substance which is incorporated into a
compound and is readily detected, whereby its physical distribution may be detected and/or
monitored.

[134] The term “linkage,” as used herein to refer to bonds or chemical moiety formed from
a chemical reaction between the functional group of a linker and another molecule. Such
bonds may include, but are not limited to, covalent linkages and non-covalent bonds, while
such chemical moieties may include, but are not limited to, esters, carbonates, imines
phosphate esters, hydrazones, acetals, orthoesters, peptide linkages, and oligonucleotide
linkages. Hydrolytically stable linkages means that the linkages are substantially stable in
water and do not react with water at useful pH values, including but not limited to, under
physiological conditions for an extended period of time, perhaps even indefinitely.
Hydrolytically unstable or degradable linkages means that the linkages are degradable in
water or in aqueous solutions, including for example, blood. Enzymatically unstable or
degradable linkages means that the linkage can be degraded by one or more enzymes, By way
of exampie only, PEG and related polymers may inctude degradable linkages in the polymer
backbone or in the linker group between the polymer backbone and one or more of the
terminal functional groups of the polymer molecule, Such degradable linkages include, but
are not limited to, ester linkages formed by the reaction of PEG carboxylic acids or activated
PEG carboxylic acids with alcohol groups on a biologically active agent, wherein such ester
groups generally hydrolyze under physiological conditions to release the biologically active
agent. Other hydrolytically degradable linkages include but are not limited to carbonate
linkages; imine linkages resulted from reaction of an amine and an aldehyde; phosphate ester
linkages formed by reacting an alcohol with a phosphate group; hydrazone linkages which
are reaction product of a hydrazide and an aldehyde; acetal linkages that are the reaction

product of an aldehyde and an alcohol; orthoester linkages that are the reaction product of a
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formate and an alcohol; peptide linkages formed by an amine group, including but not limited
to, at an end of a polymer such as PEG, and a carboxyl group of a peptide; and
oligonucleotide linkages formed by a phosphoramidite group, including but not limited to, at
the end of a polymer, and a 5" hydroxyl group of an oligonucleotide.

[135] The terms “medium” or “media,” as used herein, refer to any culture medium used to
grow and harvest cells and/or products expressed and/or secreted by such cells. Such
“medium” or “media” include, but are not limited to, solution, solid, semi-solid, or rigid
supports that may support or contain any host cell, including, by way of example, bacterial
host cells, yeast host cells, insect host cells, plant host cells, eukaryotic host cells, mammalian
host cells, CHO cells, prokaryotic host cells, E. coli, or Pseudomonas host cells, and cell
contents. Such “medium” or “media” includes, but is not limited to, medium or media in
which the host cell has been grown into which a polypeptide has been secreted, including
medium either before or after a proliferation step. Such “medium” or “media” also includes,
but is not limited to, buffers or reagents that contain host cell Iysates, by way of example a
polypeptide produced intracellularly and the host cells are lysed or disrupted to release the
polypeptide.

[136] The term “metabolite,” as used herein, refers to a derivative of a compound, by way
of example natural amino acid polypeptide, a non-natural amino acid polypeptide, a modified
natural amino acid polypeptide, or a modified non-natural amino acid polypeptide, that is
formed when the compound, by way of example natural amino acid polypeptide, non-natural
amino acid polypeptide, modified natural amino acid polypeptide, or modified non-natural
amino acid polypeptide, is metabolized. The term “pharmaceutically active metabolite” or
“active metabolite” refers to a biologically active derivative of a compound, by way of
example natural amino acid polypeptide, a non-natural amino acid polypeptide, a modified
natural amino acid polypeptide, or a modified non-natural amino acid polypeptide, that is
formed when such a compound, by way of example a natural amino acid polypeptide, non-
natural amino acid polypeptide, modified natural amino acid polypeptide, or medified non-
natural amino acid polypeptide, is metabolized.

[137] The term “metabolized,” as used herein, refers to the sum of the processes by which a
particular substance is changed by an organism, Such processes include, but are not limited
to, hydrolysis reactions and reactions catalyzed by enzymes. Further information on
metabolism may be obtained from The Pharmacological Basis of Therapeutics, 9th Edition,

McGraw-Hill (1996). By way of example only, metabolites of natural amino acid
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polypeptides, non-natural amino acid polypeptides, modified natural amino acid
polypeptides, or modified non-natural amino acid polypeptides may be identified either by
administration of the natural amino acid polypeptides, non-natural amino acid polypeptides,
modified natural amino acid polypeptides, or modified non-natural amino acid polypeptides
to a host and analysis of tissue samples from the host, or by incubation of natural amino acid
polypeptides, mnon-natural amino acid polypeptides, modified natural amino acid
polypeptides, or modified non-natural amino acid polypeptides with hepatic cells in vitro and
analysis of the resulting compounds,

[138] The term “metal chelator,” as used herein, refers to a molecule which forms a metal
complex with metal ions. By way of example, such molecules may form two or more
coordination bonds with a central metal ion and may form ring structures.

[£139] The term “metal-containing moiety,” as used herein, refers to a group which contains
a metal ion, atom or particle. Such moieties include, but are not limited to, cisplatin, chelated
metals ions (such as nickel, iron, and platinum), and metal nanoparticles (such as nickel, iron,
and platinum).

[140] The term “moiety incorporating a heavy atom,” as used herein, refers to a group
which incorporates an ion of atom which is usually heavier than carbon. Such ions or atoms
include, but are not limited to, silicon, tungsten, gold, lead, and uranium.

[141] The term “modified,” as used herein refers to the presence of a change to a natural
amino acid, a non-natural amino acid, a natural amino acid polypeptide or a non-natural
amino acid polypeptide. Such changes, or modifications, may be obtained by post synthesis
modifications of natural amino acids, non-natural amino acids, natural amino acid
polypeptides or non-natural amino acid polypeptides, or by co-translational, or by post-
translational modification of natural amino acids, non-natural amino acids, natural amino acid
polypeptides or non-natural amino acid polypeptides. The form “modified or unmoditied”
means that the natural amino acid, non-natural amino acid, natural amino acid polypeptide or
non-natural amino acid polypeptide being discussed are optionally modified, that is, he
natural amino acid, non-natural amino acid, natural amino acid polypeptide or non-natural
amino acid polypeptide under discussion can be modified or unmodified.

[142] As used herein, the term “modulated serum half-life” refers to positive or negative
changes in the circulating half-life of a modified biclogically active molecule relative to its
non-modified form. By way of example, the modified biologically active molecules include,

but are not limited to, natural amino acid, non-natural amino acid, natural amino acid
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polypeptide or non-natural amino acid polypeptide. By way of example, serum half-life is
measured by taking blood samples at various time points after administration of the
biologically active molecule or modified biologically active molecule, and determining the
concentration of that molecule in each sample. Correlation of the serum concentration with
time allows calculation of the serum half-life. By way of example, modulated serum half-life
may be an increased in serum half-life, which may enable an improved dosing regimens or
avoid toxic effects. Such increases in serum may be at least about two fold, at least about
three-fold, at least about five-fold, or at least about ten-fold. A non-limiting example of a
method to evaluate increases in serum half-life is given in example 33. This method may be
used for evaluating the serum half-life of any polypeptide.

[143] The term “modulated therapeutic half-life,” as used herein, refers fo positive or
negative change in the half-life of the therapeutically effective amount of a modified
biologically active molecule, relative to its non-modified form. By way of example, the
modified biologically active molecules include, but are not limited to, natural amino acid,
non-natural amino acid, natural amino acid polypeptide or non-natural amino acid
polypeptide. By way of example, therapeutic half-life is measured by measuring
pharmacokinetic and/or pharmacodynamic properties of the molecule at various time points
after administration. Increased therapeutic half-life may enable a particular beneficial dosing
regimen, a particular beneficial total dose, or avoids an undesired effect. By way of example,
the increased therapeutic half-life may result from increased potency, increased or decreased
binding of the modified molecule to its target, an increase or decrease in another parameter or
mechanism of action of the non-modified molecule, or an increased or decreased breakdown
of the molecules by enzymes such as, by way of example only, proteases, A non-limiting
example of a method to evaluate increases in therapeutic half-life is given in example 33,
This method may be used for evaluating the therapeutic half-life of any polypeptide.

[144] The term “nanoparticle,” as used herein, refers to a particle which has a particle size
between about 500 nm to about 1 nm.

EL)

[145] The term “near-stoichiometric,” as used herein, refers to the ratio of the moles of
compounds participating in a chemical reaction being about 0.75 to about 1.5.

[146] As used herein, the term “non-eukaryote” refers to non-cukaryotic organisms. By way
of example, a non-eukaryotic organism may belong to the Eubacteria, (which includes but is
not limited to, Escherichia coli, Thermus thermophilus, or Bacillus stearothermophilus,

Pseudomonas fluorescens, Pseudomonas aeruginosa, Pseudomonas putida), phylogenetic
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domain, or the Archaea, which includes, but is not limited to, Methanococcus jannaschii,
Methanobacterium thermoautotrophicum, Archaeoglobus fulgidus, Pyrococcus furiosus,
Pyrococcus horikoshii, Aeuropyrum pernix, or Halobacterium such as Haloferax volcanii and
Halobacterium species NRC-1, or phylogenetic domain.

[147] A “non-natural amino acid” refers to an amino acid that is not one of the 20 common
amino acids or pyrolysine or selenocysteine. Other terms that may be used synonymously
with the term “non-natural amino acid” is “non-naturally encoded amino acid,” “unnatural
amino acid,” “non-naturally-occurring amino acid,” and variously hyphenated and non-
hyphenated versions thereof. The term “non-natural amine acid” includes, but is not limited
to, amino acids which occur naturally by modification of a naturally encoded amino acid
(including but not limited to, the 20 common amino acids or pyrrolysine and selenocysteine)
but are not themselves incorporated into a growing polypeptide chain by the translation
complex. Examples of naturally-occurring amino acids that are not naturally-encoded
include, but are not limited to, N-acetylglucosaminyl-L-serine, N-acetylglucosaminyl-L-
threonine, and O-phosphotyrosine. Additionally, the term “non-natural amino acid” includes,
but is not limited to, amino acids which do not occur naturally and may be obtained
synthetically or may be obtained by modification of non-natural amino acids.

[148] The term ‘“nucleic acid,” as used herein, refers to deoxyribonucleotides,
deoxyribonucleosides, ribonucleosides or ribonucleotides and polymers thereof in either
single- or double-stranded form. By way of example only, such nucleic acids and nucleic acid
polymers include, but are not limited to, (i) analogues of natural nucleotides which have
similar binding properties as a reference nucleic acid and are metabolized in a manner similar
to naturally oceurring nucleotides; (ii) oligonucleotide analogs including, but are not limited
to, PNA (peptidonucleic acid), analogs of DNA wused in antisense technology
(phosphorothioates, phosphoroamidates, and the like); (iii) conservatively modified variants
thereof (including but not limited to, degenerate codon substitutions) and complementary
sequences and sequence explicitly indicated. By way of example, degenerate codon
substitutions may be achieved by generating sequences in which the third position of one or
more selected (or all) codons is substituted with mixed-base and/or deoxyinosine residues
(Batzer et al., Nucleic Acid Res. 19:5081 (1991); Ohtsuka et al., J. Biol. Chem. 260:2605-
2608 (1985); and Rossolini et al., Mol. Cell. Probes 8:91-98 (1994)).

[149] The term “oxidizing agent,” as used herein, refers to a compound or material which is

capable of removing an electron from a compound being oxidized. By way of example
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oxidizing agents include, but are not limited to, oxidized glutathione, cystine, cystamine,
oxidized dithiothreitol, oxidized erythreitol, and oxygen. A wide variety of oxidizing agents
are suitable for use in the methods and compositions described herein,

[150] The term “pharmaceutically acceptable”, as used herein, refers to a material, including
but not limited, to a salt, carrier or diluent, which does not abrogate the biological activity or
properties of the compound, and is relatively nontoxic, i.e., the material may be administered
to an individual without causing undesirable biological effects or interacting in a deleterious
manner with any of the components of the composition in which it is contained.

[151] The term “photoaffinity label,” as used herein, refers to a label with a group, which,
upon exposure to light, forms a linkage with a molecule for which the label has an affinity.
By way of example only, such a linkage may be covalent or non-covalent.

[152] The term “photocaged moiety,” as used herein, refers to a group which, upon
illumination at certain wavelengths, covalently or non-covalently binds other ions or
molecules. '

[153] The term “photocleavable group,” as used herein, refers to a group which breaks upon
exposure to light.

[154] The term “photocrosslinker,” as used herein, refers to a compound comprising two or
more functional groups which, upon exposure to light, are reactive and form a covalent or
non-covalent linkage with two or more monometric or polymeric molecules.

[155] The term “photoisomerizable moiety,” as used herein, refers to a group wherein upon
illumination with light changes from one isomeric form to another.

[156] The term “polyalkylene glycol,” as used herein, refers to linear or branched polymeric
polyether polyols. Such polyalkylene glycols, including, but ar¢ not limited to, polyethylene
glycol, polypropylene glycol, polybutylene glycol, and derivatives thereof. Other exemplary
embodiments are listed, for example, in commercial supplier catalogs, such as Shearwater
Corporation's catalog “Polyethylene Glycol and Derivatives for Biomedical Applications”
(2001). By way of example only, such polymeric polyether polyols have average molecular
weights between about 0.05 kDa to about 100 kDa. By way of example, such polymeric
polyether polyols include, but are not limited to, between about 50 Da and about 100,000 Da
or more. The molecular weight of the polymer may be between about 50 Da and about
100,000 Da, including but not limited to, about 100,000 Da, about 95,000 Da, about 90,000
Da, about 85,000 Da, about 80,000 Da, about 75,000 Da, about 70,000 Da, about 65,000 Da,
about 60,000 Da, about 55,000 Da, about 50,000 Da, about 45,000 Da, about 40,000 Da,
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about 35,000 Da, about 30,000 Da, about 25,000 Da, about 20,000 Da, about 15,000 Da,
about 10,000 Da, about 9,000 Da, about 8,000 Da, about 7,000 Da, about 6,000 Da, about
5,000 Da, about 4,000 Da, about 3,000 Da, about 2,000 Da, about 1,000 Da, about 900 Da,
about 800 Da, about 700 Da, about 600 Da, about 500 Da, 400 Da, about 300 Da, about 200
Da, about 100 Da, and about 50 Da. In some embodiments molecular weight of the polymer
is between about 50 Da and about 50,000 Da. In some embodiments, the molecular weight of
the polymer is between about 50 Da and about 40,000 Da. In some embodiments, the
molecular weight of the polymer is between about 50 Da and about 1,000 Da. In some
embodiments, the molecular weight of the polymer is between about 100 Da and about 500
Da. In some embodiments, the molecular weight of the polymer is between about 1,000 Da
and about 40,000 Da. In some embodiments, the molecular weight of the polymer is between
about 2,000 to about 50,000 Da. In some embodiments, the molecular weight of the polymer
is between about 5,000 Da and about 40,000 Da. In some embodiments, the molecular weight
of the polymer is between about 10,000 Da and about 40,000 Da. In some embodiments, the
poly(ethylene glycol) molecule is a branched polymer. The molecular weight of the branched
chain PEG may be between about 30 Da and about 100,000 Da, including but not limited to,
about 100,000 Da, about 95,000 Da, about 90,000 Da, about 85,000 Da, about 80,000 Da,
about 75,000 Da, about 70,000 Da, about 65,000 Da, about 60,000 Da, about 55,000 Da,
about 50,000 Da, about 45,000 Da, about 40,000 Da, about 35,000 Da, about 30,000 Da,
about 25,000 Da, about 20,000 Da, about 15,000 Da, about 10,000 Da, about 9,000 Da, about
8,000 Da, about 7,000 Da, about 6,000 Da, about 5,000 Da, about 4,000 Da, about 3,000 Da,
about 2,000 Da, about 1,000 Da, about 900 Da, about 800 Da, about 700 Da, about 600 Da,
about 500 Da, about 400 Da, about 300 Da, about 250 Da, about 200 Da, about 150 Da, about
100 Da, about 75 Da, and about 50 Da. In some embodiments, the molecular weight of the
branched chain PEG is between about 50 Da and about 50,000 Da, In some embodiments, the
molecular weight of the branched chain PEG is between about 100 Da and about 1,000 Da. In
some embodiments, the molecular weight of the branched chain PEG is between about 5,000
Da and about 40,000 Da. In some embodiments, the molecular weight of the branched chain
PEG is between about 5,000 Da and about 20,000 Da. In other embodiments, the molecular
weight of the branched chain PEG is between about 2,000 to about 50,000 Da.

[157] The term “polymer,” as used herein, refers to a molecule composed of repeated
subunits. Such molecules include, but are not limited to, polypeptides, polynucleotides, or

polysaccharides or polyalkylene giycols.
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[158] The terms “polypeptide,” “peptide” and “protein” are used interchangeably herein to
refer to a polymer of amino acid residues, That is, a description directed to a polypeptide
applies equally to a description of a peptide and a description of a protein, and vice versa.
The terms apply to naturally occurring amino acid polymers as well as amino acid polymers
in which one or more amino acid residues is a non-natural amino acid. Additionally, such

2 44

“polypeptides,” “peptides” and “proteins” include amino acid chains of any length, including
full length proteins, wherein the amino acid residues are linked by covalent peptide bonds.
[159] As used herein, "partly non-peptidic" refers to a molecule wherein a portion of the
molecule is a chemical compound or substituent that has biological activity and that does not
comprises a sequence of amino acids.

[160] As used herein, "non-peptidic" refers to a molecule has biological activity and that
does not comprise a sequence of amino acids.

[161] The term “post-translationally modified” refers to any modification of a natural or
non-natural amino acid which occurs after such an amino acid has been translationally
incorporated into a polypeptide chain. Such modifications include, but are not limited to, co-
translational in vivo modiﬁéations, co-translational in vitro modifications (such as in a cell-
free translation system), post-translational in vivo modifications, and post-translational in
vitro modifications.

[162] The terms “prodrug™ or “pharmaceutically acceptable prodrug,” as used herein, refers
to an agent that is converted into the parent drug in vivo or in vitro, wherein which does not
abrogate the biological activity or properties of the drug, and is relatively nontoxic, i.e., the
material may be administered to an individual without causing undesirable biological effects
or interacting in a deleterious manner with any of the components of the composition in
which it is contained. Prodrugs are generally drug precursors that, following administration to
a subject and subsequent absorption, are converted to an active, or a more active species via
some process, such as conversion by a metabolic pathway. Some prodrugs have a chemical
group present on the prodrug that renders it less active and/or confers solubility or some other
property to the drug. Once the chemical group has been cleaved and/or modified from the
prodrug the active drug is generated. Prodrugs are converted into active drug within the body
through enzymatic or non-enzymatic reactions. Prodrugs may provide improved
physiochemical properties such as better solubility, enhanced delivery characteristics, such as
specifically targeting a particular cell, tissue, organ or ligand, and improved therapeutic value

of the drug. The benefits of such prodrugs include, but are not limited to, (i) ease of
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administration compared with the parent drug; (ii) the prodrug may be bioavailable by oral
administration whereas the parent is not; and (iii) the prodrug may also have improved
solubility in pharmaceutical compositions compared with the parent drug. A pro-drug
includes a pharmacologically inactive, or reduced-activity, derivative of an active drug.
Prodrugs may be designed to modulate the amount of a drug or biologically active molecule
that reaches a desired site of action through the manipulation of the properties of a drug, such
as physiochemical, biopharmaceutical, or pharmacokinetic properties. An example, without
limitation, of a prodrug would be a non-natural amino acid polypeptide which is administered
as an ester (the “prodrug”™) to facilitate transmittal across a cell membrane where water
solubility is detrimental to mobility but which then is metabolically hydrolyzed to the
carboxylic acid, the active entity, once inside the cell where water solubility is beneficial,
Prodrugs may be designed as reversible drug derivatives, for use as modifiers to enhance
drug transport to site-specific tissues.

[163] The term “prophylactically effective amount,” as used herein, refers that amount of a
composition containing at least one non-natural amino acid polypeptide or at least one
modified non-natural amino acid polypeptide prophylactically applied to a patient which will
relieve to some extent one or more of the symptoms of a disease, condition or disorder being
treated. In such prophylactic ‘applications, such amounts may depend on the patient's state of
health, weight, and the like. It is considered well within the skill of the art for one to
determine such prophylactically effective amounts by routine experimentation, including, but
not limited to, a dose escalation clinical trial.

[164] The term “protected,” as used herein, refers to the presence of a “protecting group” or
moiety that prevents reaction of the chemically reactive functional group under certain
reaction conditions. The protecting group will vary depending on the type of chemically
reactive group being protected. By way of example only, (1) if the chemically reactive group
is an amine or a hydrazide, the protecting group may be selected from tert-butyloxycarbonyl
{(t-Boc) and 9-fluorenylmethoxycarbonyl (Fmoc); (il) if the chemically reactive group is a
thiol, the protecting group may be orthopyridyldisulfide; and (iii) if the chemically reactive
group is a carboxylic acid, such as butanoic or propionic acid, or a hydroxyl group, the
protecting group may be benzyl or an allyl group such as methyl, ethyl, or tert-butyl,

[165] By way of example only, blocking/protecting groups may be selected from:
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[166] Additionally, protecting groups include, but are not limited to, including photolabile
groups such as Nvoc and MeNvoc and other protecting groups known in the art. Other
protecting groups arc described in Greene and Wuts, Protective Groups in Organic Synthesis,
3rd Ed., John Wiley & Sons, New York, NY, 1999, which is incorporated herein by reference
in its entirety.

[167] The term “radioactive moiety,” as used herein, refers to a group whose nuclei
spontaneously give off nuclear radiation, such as alpha, beta, or gamma particles; wherein,
alpha particles are helium nuclei, beta particles are electrons, and gamma particles are high
energy photons.

[168] The term “‘reactive compound,” as used herein, refers to a compound which under
appropriate conditions is reactive toward another atom, molecule or compound.

[169] The term “recombinant host cell,” also referred to as “host cell,” refers to a cell which
includes an exogenous polynucleotide, wherein the methods used to insert the exogenous
polynucleotide into a cell include, but are not limited to, direct uptake, transduction, f-mating,
or other methods known in the art to create recombinant host cells. By way of example only,
such exogenous polynucleotide may be a nonintegrated vector, including but not limited to a
plasmid, or may be integrated into the host genome.

[170] The term “redox-active agent,” as used herein, refers to a molecule which oxidizes or
reduces another molecule, whereby the redox active agent becomes reduced or oxidized.

Examples of redox active agent include, but are not limited to, ferrocene, quinones, Ru>*t

2+/3+ 2443+

complexes, Co complexes, and Os complexes.

51



3926 of 14295

10

15

20

25

30

OnCusp
Ex. 1002

WO 2013/188740 PCT/US2013/045834

[171] The term “reducing agent,” as used herein, refers to a compound or material which is
capable of adding an electron to a compound being reduced. By way of example reducing
agents include, but are not limited to, dithiothreitol (DTT), 2-mercaptoethanol,
dithioerythritol, cysteine, cysteamine (2-aminoethanethiol), and reduced glutathione. Such
reducing agents may be used, by way of example only, to maintain sulfhydryl groups in the
reduced state and to reduce intra- or intermolecular disulfide bonds.

[172] “Refolding,” as used herein describes any process, reactiom or method which
transforms an improperly folded or unfolded state to a native or properly folded
conformation. By way of example only, refolding transforms disulfide bond containing
polypeptides from an improperly folded or unfolded state to a native or properly folded
conformation with respect to disulfide bonds. Such disulfide bond containing polypeptides
may be natural amino acid polypeptides or non-natural amino acid polypeptides.

[173] The term “resin,” as used herein, refers to high molecular weight, insoluble polymer
beads. By way of example only, such beads may be used as supports for solid phase peptide
synthesis, or sites for attachment of molecules prior to purification.

[174] The term “saccharide,” as used herein, refers to a series of carbohydrates including
but not limited to sugars, monosaccharides, oligosaccharides, and polysaccharides.

[175] The term “safety” or “safety profile,” as used herein, refers to side effects that might
be related to administration of a drug relative to the number of times the drug has been
administered. By way of example, a drug which has been administered many times and
produced only mild or no side effects is said to have an excellent safety profile. A non-
limiting example of a method to evaluate the safety profile is given in example 26. This
method may be used for evaluating the safety profile of any polypeptide.

[176] The phrase “selectively hybridizes to” or “specifically hybridizes to,” as used herein,
refers to the binding, duplexing, or hybridizing of a molecule to a particular nucleotide
sequence under stringent hybridization conditions when that sequence is present in a complex
mixture including but not limited to, total cellular or library DNA or RNA.

[177] The term “spin label,” as used herein, refers to molecules which contain an atom or a
group of atoms exhibiting an unpaired electron spin (i.e. a stable paramagnetic group) that
can be detected by electron spin resonance spectroscopy and can be attached to another
molecule. Such spin-label molecules include, but are not limited to, nitryl radicals and

nitroxides, and may be single spin-labels or double spin-labels.
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[178] The term *“stoichiometric,” as used herein, refers to the ratio of the moles of
compounds participating in a chemical reaction being about 0.9 to about 1.1.

[179] The term “stoichiometric-like,” as used herein, refers to a chemical reaction which
becomes stoichiometric or near-stoichiometric upon changes in reaction conditions or in the
presence of additives. Such changes in reaction conditions include, but are not limited to, an
increase in temperature or change in pH. Such additives include, but are not limited to,
accelerants.

[180] The phrase “stringent hybridization conditions™ refers to hybridization of sequences
of DNA, RNA, PNA or other nucleic acid mimics, or combinations thereof, under conditions
of low ionic strength and high temperature. By way of example, under stringent conditions a
probe will hybridize to its target subsequence in a complex mixture of nucleic acid (including
but not limited to, total cellular or library DNA or RNA) but does not hybridize to other
sequences in the complex mixture. Stringent conditions are sequence-dependent and will be
different in different circumstances. By way of example, longer sequences hybridize
specifically at higher temperatures. Stringent hybridization conditions include, but are not
limited to, (i) about 5-10 °C lower than the thermal melting peint (Tm) for the specific
sequence at a defined ionic strength and pH; (ii) the salt concentration is about 0.01 M to
about 1.0 M at about pH 7.0 to about pH 8.3 and the temperature is at least about 30 °C for
short probes (including but not limited to, about 10 to about 50 nucleotides) and at least about
60 °C for long probes (including but not limited to, greater than 50 nucleotides); (iii) the
addition of destabilizing agents including, but not limited to, formamide, (iv) 50%
formamide, 5X SSC, and 1% SDS, incubating at 42 °C, or 5X SSC, about (% SDS,
incubating at 65 °C, with wash in 0.2X SSC, and about 0.1% SDS at 65 °C for between about
5 minutes to about 120 minutes, By way of example only, detection of selective or specific
hybridization, includes, but is not limited to, a positive signal at least two times background,
An extensive guide to the hybridization of nucleic acids is found in Tijssen, Laboratory
Techniques in Biochemistry and Molecular Biology--Hybridization with Nucleic Probes,
“Overview of principles of hybridization and the strategy of nucleic acid assays™ (1993).
{181] The term “subject” as used herein, refers to an animal which is the object of
treatment, observation or experiment. By way of example only, a subject may be, but is not
limited to, & mammal including, but not limited to, a human.

[182] The term “substantially purified,” as used herein, refers to a component of interest

that may be substantially or essentially free of other components which normally accompany
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or interact with the component of interest prior to purification. By way of example only, a
component of interest may be “substantially purified” when the preparation of the component
of interest contains less than about 30%, less than about 25%, less than about 20%, less than
about 15%, less than about 10%, less than about 5%, less than about 4%, less than about 3%,
less than about 2%, or less than about 1% (by dry weight) of contaminating components.
Thus, a “substantially purified” component of interest may have a purity level of about 70%,
about 75%, about 80%, about 85%, about 90%, about 95%, about 96%, about 97%, about
98%, about 99% or greater. By way of example only, a natural amino acid polypeptide or a
non-natural amino acid polypeptide may be purified from a native cell, or host cell in the case
of recombinantly produced natural amino acid polypeptides or non-natural amino acid
polypeptides. By way of example a preparation of a natural amino acid polypeptide or a non-
natural amino acid polypeptide may be “substantially purified” when the preparation contains
less than about 30%, less than about 25%, less than about 20%, less than about 15%, less than
about 10%, less than about 5%, less than about 4%, less than about 3%, less than about 2%,
or less than about 1% (by dry weight) of contaminating material. By way of example when a
natural amino acid polypeptide or a non-natural amino acid polypeptide is recombinantly
produced by host cells, the natural amino acid polypeptide or non-natural amino acid
polypeptide may be present at about 30%, about 25%, about 20%, about 15%, about 10%,
about 5%, about 4%, about 3%, about 2%, or about 1% or less of the dry weight of the cells.
By way of example when a natural amino acid polypeptide or a non-natural amino acid
polypeptide is recombinantly produced by host cells, the natural amino acid polypeptide or
non-natural amino acid polypeptide may be present in the culture medium at about 5g/L,
about 4g/L, about 3g/1., about 2g/L., about 1g/L, about 750mg/L., about 500mg/L., about
250mg/L, about 100mg/L, about 50mg/L., about 10mg/L, or about 1mg/L or less of the dry
weight of the cells, By way of example, “substantially purified” natural amino acid
polypeptides or non-natural amino acid polypeptides may have a purity level of about 30%,
about 35%, about 40%, about 45%, about 50%, about 55%, about 60%, about 65%, about
70%, about 75%, about 80%, about 85%, about 90%, about 95%, about 99% or greater as
determined by appropriate methods, including, but not limited to, SDS/PAGE analysis, RP-
HPLC, SEC, and capillary electrophoresis.

[183] The term “substituents”™ also referred to as “non-interfering substituents” “refers to
groups which may be used to replace another group on a molecule. Such groups include, but

are not limited to, halo, C;-Cyp alkyl, C;-Cyo alkenyl, C;-Ciy alkynyl, Ci-Ciq alkoxy, Cs-Cys
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aralkyl, C1-Cyy cycloalkyl, Cs-Ciz cycloalkenyl, phenyl, substituted phenyl, toluolyl, xylenyl,
biphenyl, C,-C2 alkoxyalkyl, Cs-Ci, alkoxyaryl, Cs-Ciy aryloxyalkyl, C;-Cy3 oxyaryl, Ci-Cs
alkylsulfinyl, C;-C,g alkylsulfonyl, -(CH3)m-O-(Ci-Cio alkyl) wherein m is from 1 to 8, aryl,
substituted aryl, substituted alkoxy, fluoroalkyl, heterocyclic radical, substituted heterocyclic
radical, nitroalkyl, -NO,, -CN, -NRC(O)-(C|-Ci; alkyl), -C(O)~(Ci-Cyy alkyl), Cz-Cyq
alkthioalkyl, -C{O)O-(C-Cp alkyl), -OH, -80O,, =S, -COOH, -NR;, carbonyl, -C{O)-(C;-Cyqg
alkyl)-CFs, -C(O)-CFs3, -C(O)NRy, -(Ci-Cyp aryl)-S-(Cs-Cio aryl), -C(O)}-(Cs-Cyo aryl), -
(CHD)m-O-(CH)iu-0-(C1-Cig alkyl) wherein each m is from 1 to 8, -C(O)NR,, -C(S)NR,, -
SO,NR;, -NRC(O)NR;, -NRC(S)NR,, salts thereof, and the like. Each R group in the
preceding list includes, but is not limited to, H, alkyl or substituted alkyl, aryl or substituted
aryl, or alkaryl. Where substituent groups are specified by their conventional chemical
formulas, written from left to right, they equally encompass the chemically identical
substituents that would result from writing the structure from right to left; for example, -
CH,0- is equivalent to ~OCH;-.

[184] By way of example only, substituents for alkyl and heteroalkyl radicals (including
those groups referred to as alkylene, alkenyl, heteroalkylene, heteroalkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl) includes, but is not
limited to: -OR, =0, =NR, =N-OR, -NR,, -8R, -halogen, -SiR3, -OC(O)R, -C(O)R, -CO:R, -
CONR;, -OC(O)NR;, -NRC(O)R, -NRC(O)NR;, -NR(O):R, -NR-C(NR,)=NR, -S(O)R, -
S(ORR, -S(O)NR,, -NRSO;R, -CN and ~NO,. Each R group in the preceding list includes,
but is not limited to, hydrogen, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, including but not limited to, aryl substituted with 1-3 halogens, substituted
or unsubstituted alkyl, alkoxy or thioalkoxy groups, or aralkyl groups. When two R groups
are attached to the same nitrogen atom, they can be combined with the nitrogen atom to form
a 5-, 6-, or 7-membered ring, For example, -NR; is meant to include, but not be limited to, 1-
pyrrolidinyl and 4-morpholinyl.

[185] By way of example, substituents for aryl and heteroary! groups include, but are not
limited to, -OR, =0, =NR, =N-OR, -NRjy, -SR, -halogen, -SiR3, -OC(O)R, -C(O)R, -CO;R, -
CONR;, -OC(O)NR,, -NRC(O)R, -NRC(O)NR;, -NR(O%R, -NR-C(NR,)=NR, -S(O)R, -
S(O):R, -S(O):NRj, -NRSO,R, -CN, ~-NO,, -R, -N3, -CH(Ph),, fluoro(C;-Cy)alkoxy, and
fluoro(C-Cylalkyl, in a number ranging from zero to the total number of open valences on
the aromatic ring system; and where each R group in the preceding list includes, but is not

limited to, hydrogen, alkyl, heteroalkyl, aryl and heteroaryl.
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[186] The term “therapeutically effective amount,” as used herein, refers to the amount of a
composition containing at least one non-natural amino acid polypeptide and/or at least one
modified non-natural amino acid polypeptide administered to a patient already suffering from
a disease, condition or disorder, sufficient to cure or at least partially arrest, or relieve to
some extent one or more of the symptoms of the disease, disorder or condition being treated.
The effectiveness of such compositions depend conditions including, but not limited to, the
severity and course of the disease, disorder or condition, previous therapy, the patient's health
status and response to the drugs, and the judgment of the treating physician. By way of
example only, therapeutically effective amounts may be determined by routine
experimentation, including but not limited to a dose escalation clinical trial.

[187] The term “thicalkoxy,” as used herein, refers to sulfur containing alkyl groups linked
to molecules via an oxygen atom.

[188] The term “thermal melting point™ or Tm is the temperature (under defined ionic
strength, pH, and nucleic concentration) at which 50% of probes complementary to a target
hybridize to the target sequence at equilibrium.

[189] The terms “treat,” “treating” or “treatment”, as used herein, include alleviating,
abating or ameliorating a disease or condition symptoms, preventing additional symptoms,
ameliorating or preventing the underlying metabolic causes of symptoms, inhibiting the
disease or condition, e.g., arresting the development of the disease or condition, relieving the
disease or condition, causing regression of the disease or condition, relieving a condition
caused by the disease or condition, or stopping the symptoms of the disease or condition, The
terms “treat,” “treating” or “treatment”, include, but are not limited to, prophylactic and/or
therapeutic treatments,

[190] As used herein, the term “water soluble polymer” refers to any polymer that is soluble
in aqueous solvents. Such water soluble polymers include, but are not limited to,
polyethylene glycol, polyethylene glycol propionaldehyde, mono C;-Cjq alkoxy or aryloxy
derivatives thereof (described in U.S. Patent No. 5,252,714 which is incorporated by
reference herein), monomethoxy-polyethylene glycol, polyvinyl pyrrolidone, polyvinyl
alcohol, polyamino acids, divinylether maleic anhydride, N-(2-Hydroxypropyl)-
methacrylamide, dextran, dextran derivatives including dextran sulfate, polypropylene glycol,
polypropylene oxide/ethylene oxide copolymer, polyoxyethylated polyol, heparin, heparin
fragments, polysaccharides, oligosaccharides, glycans, cellulose and cellulose derivatives,

including but not limited to methylcellulose and carboxymethyl cellulose, serum albumin,
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starch and starch derivatives, polypeptides, polyalkylene glycol and derivatives thereof,
copolymers of polyalkylene glycols and derivatives thereof, polyvinyl ethyl ethers, and
alpha-beta-poly[(2-hydroxyethyl)-DL-aspartamide, and the like, or mixtures thereof. By way
of example only, coupling of such water soluble polymers to natural amino acid polypeptides
or non-natural polypeptides may result in changes including, but not limited to, increased
water solubility, increased or modulated serum half-life, increased or modulated therapeutic
half-life relative to the vnmodified form, increased bioavailability, modulated biological
activity, extended circulation time, modulated immunogenicity, modulated physical
association characteristics including, but not limited to, aggregation and multimer formation,
altered receptor binding, altered binding to one or more binding partners, and altered receptor
dimerization or multimerization. In addition, such water soluble polymers may or may not
have their own biological activity.

[191] Unless otherwise indicated, conventional methods of mass spectroscopy, NMR,
HPLC, protein chemistry, biochemistry, recombinant DNA techniques and pharmacology,
within the skill of the art are employed.

[192] Compounds, (including, but not limited te non-natural amino acids, non-natural
amino acid polypeptides, modified non-natural amino acid polypeptides, and reagents for
producing the aforementioned compounds) presented herein include isotopically-labeled
compounds, which are identical to those recited in the various formulas and structures
presented herein, but for the fact that one or more atoms are replaced by an atom having an
atomic mass or mass number different from the atomic mass or mass number usually found in
nature, Examples of isotopes that can be incorporated into the present compounds include
isotopes of hydrogen, carbon, nitrogen, oxygen, fluorine and chlorine, such as 2H, *H, Bc,
He, BN, "o, 70, *s, BR3¢, regpectively. Certain isotopically-labeled compounds
described herein, for example those into which radioactive isotopes such as *H and '*C are
incorporated, are useful in drug and/or substrate tissue distribution assays. Further,
substitution with isotopes such as deuterium, i.e., 21, can afford certain therapeutic
advantages resulting from greater metabolic stability, for example increased in vivo half-life
or reduced dosage requirements,

[193] Some of the compounds herein (including, but not limited to non-natural amino acids,
non-natural amino acid polypeptides and modified non-natural amino acid polypeptides, and
reagents for producing the aforementioned compounds) have asymmetric carbon atoms and

can therefore exist as enantiomers or diastereomers. Diasteromeric mixtures can be separated
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into their individual diastereomers on the basis of their physical chemical differences by
methods known, for example, by chromatography and/or fractional crystallization.
Enantiomers can be separated by converting the enantiomeric mixture into a diastereomeric
mixture by reaction with an appropriate optically active compound (e.g., aleohol), separating
the diastereomers and converting (e.g., hydrolyzing) the individual diastereomers to the
corresponding pure enantiomers. All such isomers, including diastereomers, enantiomers, and
mixtures thercof are considered as part of the compositions described herein.

[194] In additional or further embodiments, the compounds described herein (including, but
not limited to non-natural amino acids, non-natural amino acid polypeptides and modified
non-natural amino acid polypeptides, and reagents for producing the aforementioned
compounds) are used in the form of pro-drugs. In additional or further embodiments, the
compounds described herein ((including, but not limited to non-natural amino acids, non-
natural amino acid polypeptides and modified non-natural amino acid polypeptides, and
reagents for producing the aforementioned compounds) are metabolized upon administration
fo an organism in need to produce a metabolite that is then used to produce a desired effect,
including a desired therapeutic effect. In further or additional embodiments are active
metabolites of non-natural amino acids and “modified or unmodified” non-natural amino acid
polypeptides.

[195] The methods and formulations described herein include the use of N-oxides,
crystalline forms (also known as polymorphs), or pharmaceutically acceptable salts of non-
natural amino acids, non-natural amino acid polypeptides and modified non-natural amino
acid polypeptides. In certain embodiments, non-natural amino acids, non-natural amino acid
polypeptides and modified non-natural amino acid polypeptides may exist as tautomers. All
tautomers are included within the scope of the non-natural amino acids, non-natural amino
acid polypeptides and modified non-natural amino acid polypeptides presented herein. In
addition, the non-natural amino acids, non-natural amino acid polypeptides and modified
non-natural amino acid polypeptides described herein can exist in unsolvated as well as
solvated forms with pharmaceutically acceptable solvents such as water, ethanol, and the like,
The solvated forms of the non-natural amino acids, non-natural amino acid polypeptides and
modified non-natural amino acid polypeptides presented herein are also considered to be
disclosed herein.

[196] Some of the compounds herein (including, but not limited to non-natural amino acids,

non-natural amino acid polypeptides and modified non-natural amino acid polypeptides and
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reagents for producing the aforementioned compounds) may exist in several tautomeric
forms. All such tautomeric forms are considered as part of the compositions described herein.
Also, for example all enol-keto forms of any compounds (including, but not limited to non-
natural amino acids, non-natural amino acid polypeptides and modified non-natural amino
acid polypeptides and reagents for producing the aforementioned compounds) herein are
considered as part of the compositions described herein.

[197] Some of the compounds herein (including, but not limited to non-natural amino acids,
non-natural amino acid polypeptides and modified non-natural amino acid polypeptides and
reagents for producing either of the aforementioned compounds) are acidic and may form a
salt with a pharmaceutically acceptable cation. Some of the compounds herein (including, but
not limited to non-natural amino acids, non-natural amino acid polypeptides and modified
non-natural amino acid polypeptides and reagents for producing the aforementioned
compounds) can be basic and accordingly, may form a salt with a pharmaceutically
acceptable anion. All such salts, including di-salts are within the scope of the compositions
described herein and they can be prepared by conventional methods. For example, salts can
be prepared by contacting the acidic and basic entities, in either an aqueous, non-aqueous or
partially aqueous medium. The salts are recovered by using at least one of the following
techniques: filtration, precipitation with a non-solvent followed by filtration, evaporation of
the solvent, or, in the case of aqueous solutions, lyophilization.

[198] Pharmaceutically acceptable salts of the non-natural amino acid polypeptides
disclosed herein may be formed when an acidic proton present in the parent non-natural
amino acid polypeptides either is replaced by a metal ion, by way of example an alkali metal
ion, an alkaline earth ion, or an aluminum ion; or coordinates with an organic base. In
addition, the salt forms of the disclosed non-natural amino acid polypeptides can be prepared
using salts of the starting materials or intermediates. The non-natural amino acid polypeptides
described herein may be prepared as a pharmaceutically acceptable acid addition salt (which
is a type of a pharmaceutically acceptable salt) by reacting the free base form of non-natural
amino acid polypeptides described herein with a pharmaceutically acceptable inorganic or
organic acid. Alternatively, the non-natural amino acid polypeptides described herein may be
prepared as pharmaceutically acceptable base addition salts (which are a type of a
pharmaceutically acceptable salt) by reacting the free acid form of non-natural amino acid

polypeptides described herein with a pharmaceutically acceptable inorganic or organic base.
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[199] The type of pharmaceutical acceptable salts, include, but are not limited to: (1) acid
addition galts, formed with inorganic acids such as hydrochloric acid, hydrobromic acid,
sulfuric acid, nitric acid, phosphoric acid, and the like; or formed with organic acids such as
acetic acid, propionic acid, hexanoic acid, cyclopentanepropionic acid, glycolic acid, pyruvic
acid, lactic acid, malonic acid, succinic acid, malic acid, maleic acid, fumaric acid, tartaric
acid, citric acid, benzoic acid, 3-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic
acid, methanesulfonic acid, ecthanesulfonic acid, 1,2-ethanedisulfonic acid, 2-
hydroxyethanesulfonic acid, benzenesulfonic acid, 2-naphthalenesulfonic acid, 4-
methylbicyclo-[2.2.2]oct-2-ene-1-carboxylic acid, glucoheptonic acid, 4,4’-methylenebis-(3-
hydroxy-2-ene-1 -carboxylic acid), 3-phenylpropionic acid, trimethylacetic acid, tertiary
butylacetic acid, lauryl sulfuric acid, gluconic acid, glutamic acid, hydroxynaphthoic acid,
salicylic acid, stearic acid, muconic acid, and the like; (2) salts formed when an acidic proton
present in the parent compound either is replaced by a metal ion, e.g., an alkali metal ion, an
alkaline earth ion, or an aluminum ion; or coordinates with an organic base. Acceptable
organic bases include ethanolamine, diethanolamine, triethanotamine, tromethamine, N-
methylglucamine, and the like. Acceptable inorganic bases include aluminum hydroxide,
calcium hydroxide, potassium hydroxide, sodium carbonate, sodium hydroxide, and the like.
[200] The corresponding counterions of the non-natural amino acid polypeptide
pharmaceutical acceptable salts may be analyzed and identified using various methods
including, but not limited to, ion exchange chromatography, ion chromatography, capillary
electrophoresis, inductively coupled plasma, atomic absorption spectroscopy, mass
spectrometry, or any combination thereof. In addition, the therapeutic activity of such non-
natural amino acid polypeptide pharmaceutical acceptable salts may be tested using the
techniques and methods described in examples 87-91.

[201] It should be understood that a reference to a salt includes the solvent addition forms or
crystal forms thereof, particularly solvates or polymorphs. Solvates contain -either
stoichiometric or non-stoichiometric amounts of a solvent, and are often formed during the
process of crystallization with pharmaceutically acceptable solvents such as water, ethanol,
and the like. Hydrates are formed when the solvent is water, or alcoholates are formed when
the solvent is alcohol, Polymorphs include the different crystal packing arrangements of the
same elemental composition of a compound. Polymorphs usually have different X-ray
diffraction patterns, infrared spectra, melting points, density, hardness, crystal shape, optical

and electrical properties, stability, and solubility. Various factors such as the recrystallization
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solvent, rate of crystallization, and storage temperature may cause a single crystal form to
dominate,

[202] The screening and characterization of non-natural amino acid polypeptide
pharmaceutical acceptable salts polymorphs and/or solvates may be accomplished using a
variety of techniques including, but not limited to, thermal analysis, x-ray diffraction,
spectroscopy, vapor sorption, and microscopy. Thermal analysis methods address thermo
chemical degradation or thermo physical procesées including, but not limited to, polymorphic
transitions, and such methods are used to analyze the relationships between polymorphic
forms, determine weight loss, to find the glass transition temperature, or for excipient
compatibility studies. Such methods include, but are not limited to, Differential scanning
calorimetry  (DSC), Modulated Differential  Scanning  Calorimetry  (MDCS),
Thermogravimetric analysis (TGA), and Thermogravi-metric and Infrared analysis (TG/IR).
X-ray diffraction methods include, but are not limited to, single crystal and powder
diffractometers and synchrotron sources, The various spectroscopic techniques used include,
but are not limited to, Raman, FTIR, UVIS, and NMR (liquid and solid state). The various
microscopy techniques include, but are not limited to, polarized light microscopy, Scanning
Electron Microscopy (SEM) with Energy Dispersive X-Ray Analysis (EDX), Envirommental
Scanning Electron Microscopy with EDX (in gas or water vapor atmosphere), IR microscopy,

and Raman microscopy.

INCORPORATION BY REFERENCE
[203] All publications and patent applications mentioned in this specification are herein
incorporated by reference to the same extent as if each individual publication or patent
application was specifically and individually indicated to be incorporated by reference.ate of

crystallization, and storage temperature may cause a single crystal form to dominate.

BRIEF DESCRIPTION OF THE DRAWINGS
[204] The novel features of the invention are set forth with particularity in the appended
claims. A better understanding of the features and advantages of the present invention will be
obtained by reference to the following detailed description that sets forth illustrative
embodiments, in which the principles of the invention are utilized, and the accompanying
drawings of which:
[205] Figure 1 presents dexamethasone-hydroxylamine linker conjugation with para-acetyl

phenylalanine (pAF).
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[206] Figure 2 (A) is an SDS-PAGE analysis of the Figure 1 conjugation. The left-most
arrow shows pAF; the middle arrow shows dexamethasone-hydroxylamine; the peak
indicated by the right-most arrow shows the dexamethasone-hydroxylamine linker
conjugation with pAF,

[207] Figure 2 (B) is an SDS-PAGE analysis of the Figure 1 conjugation. The left-most
arrow shows pAF; the middle arrow shows dexamethasone-hydroxylamine; the peak
indicated by the right-most arrow shows the dexamethasone-hydroxylamine linker
conjugation with pAF.,

[208] Figure 2 (C) is an SDS-PAGE analysis of the Figure 1 conjugation. The peak
indicated by the right-most arrow shows the dexamethasone-hydroxylamine linker
conjugation with pAF.

[209] Figure 3 (A) is a mass spectra analysis of the intact mass of the heavy chain of the
monoclonal antibody plus dexamethasone conjugation reaction (reduced) and the peaks
represent different conjugations including, in the far right peak, dexamethasone-linker
oligomers.

[210] Figure 3 (B) is a mass specira analysis of the intact mass of the light chain of the
monoclonal antibody plus dexamethasone conjugation reaction (reduced).

[211] Figure 4 is a schematic of dexamethasone and cleavable linkers with [2+3] chemistry.
[212] Figure 5 is a schematic showing new analogs and linkers based on Mometasone
furcate.

[213] Figure 6 is a schematic of a non-limiting example of a linker designed for
dexamethasone,

[214] Figure 7 is a schematic of the chemical structures of SAR and Dexamethasone
analogs, including: Dexamethasone (receptor affinity of 100); Budesonide (receptor affinity
855); Mometasone furoate (receptor affinity 2245); and Fluticasone furoate (receptor affinity
2989).

[215] Figure 8 is a schematic of the synthesis detailed in Example 1 (below).

[216] Figure 9 is a schematic of the synthesis detailed in Example 2 (below),

[217] Figure 10 is a schematic of the synthesis detailed in Example 3 (below).

[218] Figure 11 is a schematic of the synthesis detailed in Example 4 (below).

[219] TFigure 12 is a schematic of the synthesis detailed in Example 5 (below).

[220] Figure 13 is a schematic of the synthesis detailed in Example 6 (below).
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DETAILED DESCRIPTION OF THE INVENTION
[221] While preferred embodiments of the present invention have been shown and
described herein, it will be obvious to those skilled in the art that such embodiments are
provided by way of example only. Numerous variations, changes, and substitutions will now
occur to those skilled in the art without departing from the invention. It should be understood
that various alternatives to the embodiments of the invention described herein may be
employed in practicing the invention. It is intended that the following claims define the
scope of the invention and that methods and structures within the scope of these claims and

their equivalents be covered thereby.

1. Introduction
[222] Recently, an entirely new technology in the protein sciences has been reported,
which promises to overcome many of the limitations associated with site-specific
modifications of proteins. Specifically, new components have been added to the protein
biosynthetic machinery of the prokaryote Escherichia coli (E. coli) (e.g., L. Wang, et al.,
(2001), Science 292:498-500) and the eukaryote Sacchromyces cerevisiae (S. cerevisiae)

(e.g., J. Chin et al., Science 301:964-7 (2003)), which has enabled the incorporation of non-

natural amino acids to proteins in vivo. A number of new amino acids with novel chemical,
physical or biological properties, including photoaffinity labels and photoisomerizable amino
acids, keto amino acids, and glycosylated amino acids have been incorporated efficiently and
with high fidelity into proteins in E. coli and in yeast in response to the amber codon, TAG,
using this methodology. See, e.g, J. W. Chin et al., (2002), Journal of the American
Chemical Society 124:9026-9027 (incorporated by reference in its entirety); J. W. Chin, & P.
G. Schultz, (2002), ChemBioChem 3(11):1135-1137 (incorporated by reference in its
entirety); J. W. Chin, et al., (2002), PNAS United States of America 99(17):11020-11024
(incorporated by reference in its entirety); and, L. Wang, & P. G. Schultz, (2002), Chem.

Comm., 1-11 (incorporated by reference in its entirety). These studies have demonstrated that

it is possible to selectively and routinely introduce chemical functional groups that are not
found in proteins, that are chemically inert to all of the functional groups found in the 20
common, genetically-encoded amino acids and that may be used to react efficiently and
selectively to form stable covalent linkages.

1L Overview
[223] At one level, described herein are the tools (methods, compositions, techniques)

for creating and using NRL conjugates including nuclear receptor ligand (NRI) linker
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derivatives or analogs, comprising at least one carbonyl, dicarbonyl, oxime, hydroxylamine,
aldehyde, protected aldehyde, ketone, protected ketone, thioester, ester, dicarbonyl,
hydrazine, azide, amidine, imine, diamine, keto-amine, keto-alkyne, alkyne, cycloalkyne, or
ene-dione. At another level, described herein are the tools (methods, compositions,
techniques) for creating and using NRL conjugates including NRI, linker derivatives or
analogs, comprising at least one non-natural amino acid or modified non-natural amino acid
with an oxime, aromatic amine, heterocycle (e.g., indole, quinoxaline, phenazine, pyrazole,
triazole, etc.).

[224] Such NRL conjugates comprising non-natural amino acids may contain further
functionality, including but not limited to, a polymer; a water-soluble polymer; a derivative
of polyethylene glycol; a second protein or polypeptide or polypeptide analog; an antibody or
antibody fragment; and any combination thereof. Note that the various aforementioned
functionalities are not meant to imply that the members of one functionality cannot be
classified as members of another functionality. Indeed, there will be overlap depending upon
the particular circumstances. By way of example only, a water-soluble polymer overlaps in
scope with a derivative of polyethylene glycol, however the overlap is not complete and thus

both functionalities are cited above.

1. Nuclear Receptor Ligand Conjugates and Derivatives

[225] At one level, described herein are the tools {methods, compositions, techniques)
for creating and using NRL conjugates, including NRL linker derivatives or analogs,
comprising at least one non-natural amino acid or modified non-natural amino acid with a
carbonyl, dicarbonyl, oxime or hydroxylamine group. Such NRL conjugates comprising non-
natural amino acids may contain further functionality, including but not limited to, a polymer;
a water-soluble polymer; a derivative of polyethylene glycol; a second protein or polypeptide
or polypeptide analog; an antibody or antibody fragment; and any combination thereof. Note
that the various aforementioned functionalities are not meant to imply that the members of
one functionality cannot be classified as members of another functionality. Indeed, there will
be overlap dependiﬁg upon the particular circumstances. By way of example only, a water-
soluble polymer overlaps in scope with a derivative of polyethylene glycol, however the
overlap is not complete-and thus both functionalities are cited above.

[226] In one aspect are methods for selecting and designing NRL conjugates including

NRL linker derivatives to be modified using the methods, compesitions and techniques
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described herein. The new NRL conjugate or NRL linker derivative may be designed de
novo, including by way of example only, as part of high-throughput screening process (in
which case numerous polypeptides may be designed, synthesized, characterized and/or
tested) or based on the interests of the researcher. The new NRL conjugate may also be
designed based on the structure of a known or partially characterized polypeptide. The
principles for selecting which amino acid(s) to substitute and/or modify are described
separately herein. The choice of which modification to employ is also described herein, and
can be used to meet the need of the experimenter or end user. Such needs may include, but
are not limited to, manipulating the therapeutic effectiveness of the polypeptide, improving
the safety profile of the polypeptide, adjusting the pharmacokinetics, pharmacologics and/or
pharmacodynamics of the polypeptide, such as, by way of example only, increasing water
solubility, bioavailability, increasing serum half-life, increasing therapeutic half-life,
modulating immunogenicity, modulating biological activity, or extending the circulation
time. In addition, such modifications include, by way of example only, providing additional
functionality to the polypeptide, incorporating an antibody, and any combination of the
aforementioned modifications.
[227] Also described herein are NRL conjugates that have or can be modified to contain
an oxime, carbonyl, dicarbonyl, or hydroxylamine group. Included with this aspect are
methods for producing, purifying, characterizing and using such NRL conjugates.
[228] The NRL conjugate may contain at least one, at least two, at least three, at least
four, at least five, at least six, at least seven, at least eight, at least nine, or ten or more of a
carbonyl or dicarbonyl group, oxime group, hydroxylamine group, or protected forms
thereof. The NRL conjugate can be the same or different, for example, there can be 1, 2, 3, 4,
5,6,7,8,9, 10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, or more different sites in the derivative
that comprise 1, 2, 3, 4, 5, 6, 7, &, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or more
different reactive groups.

A, Structure and Synthesis of Nuclear Receptor Ligand Conjugates:

Electrophilic and Nucleophilic Groups

{229] Nuclear receptor ligand conjugates with linkers containing a hydroxylamine (also
called an aminooxy) group allow for reaction with a variety of electrophilic groups to form
conjugates (including but not limited to, with PEG or other water soluble polymers). Like
hydrazines, hydrazides and semicarbazides, the enhanced nucleophilicity of the aminooxy

group permits it to react efficiently and selectively with a variety of molecules that contain
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carbonyl- or dicarbonyl-groups, including but not limited to, ketones, aldehydes or other
functional groups with similar chemical reactivity. See, e.g., Shao, J. and Tam, J., J. Am.
Chem. Soc. 117:3893-3899 (1995); H. Hang and C. Bertozzi, Acc. Chem. Res. 34(9): 727-
736 (2001). Whereas the result of reaction with a hydrazine group is the corresponding
hydrazone, however, an oxime results generally from the reaction of an aminooxy group with
a carbonyl- or dicarbonyl-containing group such as, by way of example, a ketones, aldehydes
or other functional groups with similar chemical reactivity. In some embodiments of NRL
conjugates with linkers, the conjugate comprises an azide, alkyne or cycloalkyne allow for
linking of molecules via cycloaddition reactions (e.g., 1.,3-dipolar cycloadditions, azide-
alkyne Huisgen cycloaddition, etc.). (Described in U.S. Patent No. 7,807,619 which is
incorporated by reference herein to the extent relative to the reaction).

[230] Thus, in certain embodiments described herein are NRL conjugates with linkers
comprising a hydroxylamine, aldehyde, protected aldehyde, ketone, protected ketone,
thioester, ester, dicarbonyl, hydrazine, amidine, imine, diamine, keto-amine, keto-alkyne, and
ene-dione hydroxylamine group, a hydroxylamine-like group (which has reactivity similar to
a hydroxylamine group and is structurally similar to a hydroxylamine group), a masked
hydroxylamine group (which can be readily converted into a hydroxylamine group), or a
protected hydroxylamine group (which has reactivity similar to a hydroxylamine group upen
deprotection). In some embodiments, the NRL conjugates comprise azides, alkynes or
cycloalkynes. Such NRL conjugates include compounds having the structure of Formula (),

(111}, (IV), {V), and (V1) wherein NRL is any nuclear receptor ligand:
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5 wherein:

Y and V are each selected from the group consisting of an hydroxylamine, methyl,
aldehyde, protected aldehyde, ketone, protected ketone, thioester, ester,
dicarbonyl, hydrazine, azide, amidine, imine, diamine, keto-amine, keto-alkyne,
alkyne, cycloalkyne, and ene-dione;

10 L, Ly, Lo, Ls, and L4 are each linkers selected from the group consisting of a bond, —
alkylene—, —alkylene—C(O)—, —alkylene—J—, —(alkylene—O),—alkylene—, —
(alkylene—O)q—alkylene—C{O)—, —(alkylene-Q),—J-, —(alkylene—O})—J-alkylene—,
—(alkylene—O0)n—(CH,)y—NHC{O)~(CH, ) y—C(Me)z—S—S—(CHy)~NHC(O)—
(alkylene—O),w—alkylene—, —(alkylene—O),~alkylene—W-—, —alkylene—C(Q)-W—, —

15 (alkylene-O),—alkylene—J—, —alkylene'-J—(alkylene-O),—alkylene—, —(alkylene—
O)y-alkylene—J—alkylene', —J—(alkylene—~O),—alkylene—, —(alkylene—O),—
alkylene-J—(alkylene—O),—alkylene—J'—, —W—, —alkylene—W—, alkylene'-J—
(alkylene-NMe)y-alkylene—W—, —J—(alkylene-NMe),—alkylene-W-, —(alkylene—
O),—alkylene-U-alkylene—C(O)—, —(alkylene—O),—alkylene—U-alkylene—; —J—
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alkylene-INMe—alkylene'“NMe-alkylene"-W-—, and ~alkylene~J-alkylene'-"NMe—

alkylene"-NMe~alkylene"—W—;

W has the structure of}
Me. Me o
2 X 8 O
%N "N
H o H\H

NH

1,

07 "NH,

) U has the structure of:
CO,H

Yn;tnﬁ\f
O

each J and J' independently have the structure of:
i /L‘LL ;S"S ~ j\ /1?1 or ;555 ~ i
KO NTY

each n, n' n", n" and n"" are independently integers greater than or equal to one.

[}

10 Such NRL conjugates may be in the form of a salt, or may be incorporated into a non-natural
amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and optionally post
translationally modified,

[231] In some embodiments, Y is azide, In other embodiments, Y is cycloalkyne. In

specific embodiments, the cyclooctyne has a structure of:

(>

15 (Raglyq -

each Ry is independently selected from the group consisting of C;-Cg alkyl, C1-Cg
alkoxy, ester, ether, thioether, aminoalkyl, halogen, alkyl ester, aryl ester, amide,
aryl amide, alkyl halide, alkyl amine, alkyl sulfonic acid, alkyl nitro, thioester,

sulfonyl ester, halosulfonyl, nitrile, alkyl nitrile, and nitro; and
20 qis0,1,2,3,4,5,6,7,8,9,100r 11.
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[232] In certain embodiments of compounds of Formula (I), (II), and (V), Y is
hydroxylamine, aldehyde, protected aldehyde, ketone, protected ketone, thioester, ester,
dicarbonyl, hydrazine, amidine, imine, diamine, keto-amine, keto-alkyne, or ene-dione.

[233] In certain embodiments of compounds of Formula (IV) and (VI), V is a
hydroxylamine, methyl, aldehyde, protected aldehyde, ketone, protected ketone, thioester,
ester, dicarbonyl!, hydrazine, amidine, imine, diamine, keto-amine, keto-alkyne, and ene-
dione.

[234] In certain embodiments of compounds of Formula (I), (IIT), (AV), (V), and (VI), each
L, L1, Ly, Ls, and L4 is independently a cleavable linker or non-cleavable linker. In certain '
embodiments of compounds of Formula (1), (I11), (IV), (V), and (VI), each L, L, Ly, L3, and
L4 is independently a oligo({ethylene glycol) derivatized linker,

[235] In certain embodiments of compounds of Formula (I), (IIT}, (IV), (V), and (VI), each
alkylene, alkylene', alkylene”, and alkylene" independently is —CH;—, —-CH>CHjy—, -
CH,CH,CH,~, -CHyCH,CH,CHy—~, —CH,CH,CH,CH,CH,—, —CH,CH,CH,CH,CHLCH,—, —

CH,CH,CH,CH,CH,CH,CH;—, —CH,;CH,CH,CH,CH,CH,CH,CH,—, -
CH,CH,CH,CH,CH,CH,CH,CH;CHy—, —CH,CH,CH,CH,CH,CH,CH,CH,CH,CHy—, -
CH,CH»CH,CH,CH,CH,CH,CH, CH,CH;CHa—, or —

CH,CH,CH,CH,CH,CH CH CHa CH CH; CHRCHo—. In certain embodiments of compounds
of Formula (XIV), (XV), (XVI), (XVID), and (XVIII), each n, n', n", n", and n"™ is 0, 1, 2, 3,
4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30,
31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55,
56,57, 58,59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72,73, 74, 75, 76, 77, 78, 79, 80,
81, 82, 83, 84, 85, 86, 87, 88, 89,90, 91, 92, 93, 94, 95, 96, 97, 98, 99, or 100.
B, Structure and Synthesis of Nuclear Receptor Ligand Conjugates:
Hydroxylamine Groups
]236] Thus, in certain embodiments described herein are NRI, conjugates comprising a
hydroxylamine group, a hydroxylamine-like proup (which has reactivity similar to a
hydroxylamine group and is structurally similar to a hydroxylamine group), a masked
hydroxylamine group (which can be readily converted into a hydroxylamine group), or a

protected hydroxylamine group (which has reactivity similar to a hydroxylamine group upon
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deprotection). Such NRL conjugates include compounds having the structure of Formula (I):

ST AIER

/\ IVle OMe O
MeQO NH

[237] wherein:
5 Y is NH,—O— or methyl;

L is a linker selected from the group consisting of —alkylene—, —alkylene—C(QO)—, —
(alkylene—O),—alkylene—, -«(alkylene—Q),—alkylene—C(O)—, —(alkylene—O),—(CHz)n—
NHC(O)~(CH;)py—C(Me)a—S—S—(CH, )pm—NHC(O)—(alkylene—Q),~—alkylene—, -
(alkylene—0),—alkylene—W-, —alkylene—C(O)-W—, —(alkylene—O)—alkylene—U-

10 alkylene—C(0O)—, and —(alkylenc—O),—alkylene—U-alkylene—;
W has the structure of:
=

Ej\MNEJ:n;H\-/&N/Q/\O
H : H
T L

NH
07 "NH;

U has the structure of’
CO,H

Q\ﬁ\

15 or L is absent, Y is methyl, Rs 1s CORg, and Ry is —NH—(alkylene—0),—NH;; and
each n, n', n", n" and n"" are independently integers greater than or equal to one,
[238] In certain embodiments of compounds of Formula (I}, Y is hydroxylamine, aldehyde,
protected aldehyde, ketone, protected ketone, thioester, ester, dicarbonyl, hydrazine, amidine,
imine, diamine, keto-amine, keto-alkyne, or ene-dione. In cerfain embodiments of
20 compounds of Formula (I), V is a hydroxylamine, methyl, aldehyde, protected aldehyde,
ketone, protected ketone, thioester, ester, dicarbonyl, hydrazine, amidine, imine, diamine,

keto-amine, keto-alkyne, and ene-dione.
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[239] In certain embodiments of compounds of Formula (I), each I. is independently a
cleavable linker or non-cleavable linker. In certain embodiments of compounds of Formula
(D), each L is independently a oligo(ethylene glycol) derivatized linker,

[240] In certain embodiments of compounds of Formula (1), alkylene is —CH;—, —CH;CHy—
, —CH,CH,CH;,~, ~CH,CH,CH,CH,~, —CH,CH,CH,;CH,CH,--, -CH;CH,CH,CH,CH,CH,—,

~CH,;CH,CH,CH,CH,CH,CHj--, —CH,CH,CH,CH,CH,CH,CH,CH,—, —
CH,CH,CH,CH,CH,CH,CH,CH,CHy~, ~CH,CH,CH,CH,CH,CH,CH,CH,CH,CHy)—, ~—
CHgCHgCHzCHzCHzCHzCHz(:HzCH2CH2CH2*~, or —

CH,CH,CH,CH,CH,CH,CH,CH,CH,CH;CH,CH,~. In certain embodiments of compounds
of Formula (I), each n, n', n", n", and N is 0, 1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15,
16,17, 18,19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65,
66, 67, 68, 69,70, 71,72, 73,74,75,76, 77,78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90,
91, 92, 93, 94, 95, 96, 97, 98, 99, or 100,

[241] In certain embodiments, NRL conjugates include compounds having the structure of
Formula (II):

Me\ Me

HZN\O»'L\ N\/U\ Me 1

R7 OM/\ Me OMeO

g/s

In some embodiments of compounds of Formula (II), L is —(alkylene—O),-alkylene— In
some embodiments, each alkylene is —CIH,CHz—, n is equal to 3, and Ry is methyl. In some
embodiments, L is —alkylene— In some embodiments of compounds of Formula (IT), each
alkylene is -CH,CH,~ and Ry is methyl or hydrogen. In some embodiments of compounds of
Formula (IT), L is —{(alkylene—O),—alkylene—C(Q)-. In some embodiments of compounds of
Formula (II), each alkylene is —CH,CHy—, n is equal to 4, and Ry is methyl. In some
embodiments of compounds of Formula (IT), L. is —(alkylene—O);—(CHaz),—NHC(O)—(CHz)y—
C(Me),—S—S—(CH;)y-NHC(O)(alkylene—O),m—alkylene--. In some embodiments of

compounds of Formula (II}), each alkylene is ~CH;CHj—, n is equal to 1, n' is equal to 2, n" is

equal to 1, n " is equal to 2, n"" is equal to 4, and Ry is methyl. Such NRL conjugates may be
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in the form of a salt, or may be incorporated into a non-natural amino acid polypeptide,

polymer, polysaccharide, or a polynucleotide and optionally post translationally modified.

[242] In certain embodiments of compounds of Formula (II), each L is independently a

cleavable linker or non-cleavable linker. In certain embodiments of compounds of Formula
5 (1), each L is independently a oligo(ethylene glycol) derivatized linker.

[243] Such NRL conjugates include compounds having the structure of Formula (III), (IV),

(V) or (VI):
Me
R fm%

R; O /\ Me OMe O

RNy %OHF

e Me OMe O
Ma Me Ve e

Me OMe O
Mé Me © ©

ﬁﬂ%%

(Iv)
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H \
LA A ®
z )

HN L,

Me Me Me
H\/?L wH
Me\'}IL(N - l\ll N Me ?
Me © .-~ Me OMeO
Me Me MeO NH HN Ls

wherein:
5 Y is NH,—O—;
V is —O-NH;
L;, Lo, L3, and L4 are each linkers independently selected from the group consisting of
a bond, —alkylene—, —(alkylene—O)y—alkylene—J—, —alkylene'—J—(alkylene—Q),—
alkylene—, —I—(alkylene—O),~alkylene—, —(alkylene~O),~alkylene—J—-(alkylene—
10 O)y'—alkylene—J'—, —(alkylene—O)—alkylene—J-alkylene'-, —W—, —alkylene-W-—,
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alkylene'—J—({alkylene—NMe),—alkylene-W-, —J—(alkylene—-NMe),—alkylene~W-—,
—J—alkylene-NMe-—alkylene' NMe-alkylene"-W—, and —alkylene—J—-alkylene'—
NMe—alkylene"-NMe—alkylene"—W—;

W has the structure of:

L 2
" N

NH

P

S O NH2

A

2

cach J and J' independently have the structure of;

'HLiN/LL‘"L E\Nj\o/ﬁk or ;\Nj\fs
H . H , H : and
each n and n' are independently integers greater than or equal to one.

Such NRL conjugates may be in the form of a salt, or may be incorporated into a non-natural
10 amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and optionally post

translationally modified.

[244] In certain embodiments of compounds of Formula (III} and (V), Y is hydroxylamine,

aldehyde, protected aldehyde, ketone, protected ketone, thioester, ester, dicarbonyl,

hydrazine, amidine, imine, diamine, keto-amine, keto-alkyne, or ene-dione. In certain
15 embodiments of compounds of Formula (IV) and (VI), V is a hydroxylamine, methyl,

aldehyde, protected aldehyde, ketone, protected ketone, thicester, ester, dicarbonyl,

hydrazine, amidine, imine, diamine, keto-amine, keto-alkyne, and ene-dione.

[245] In certain embodiments of compounds of Formula (XIV), (XV), (XVI), (XVII), and

(XVIID), each L, L;, I, L3, and L, is independently a cleavable linker or non-cleavable
20 linker. In certain embodiments of compounds of Formula (XIV), (XV), (XVTI), (XVID), and

(XVIII), each L, L;, Lz, L3, and L4 is independently a oligo(ethylene glycol) derivatized

linker,

[246] In certain embodiments of compounds of Formula (III), (IV), (V) and (VI), each

allkylene, alkylene', alkylene", and alkylene" independently is —-CHp—, -—CH,CH—, -—
25  CH.CH,CHp—, —-CHyCH,CI,CH;y~, ~CH,CH,CH,CH,CH,—, —~CH,CH,CH,CH,CH,CH,~, —

CH,CH,CH,CH,CH,CH,CHy—, ~CH,CH;CH,CH,CH,CH,CH;CH;—, -
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CH,CH,CH,CH,CH,CH,;CH,CH,CH,—, —CH,CH,CH,CH,CH,CH,;CH,CH,CHCH,~, -
CH,CH,CH,CH,CH,CH;CH,CH,CH,CH,CH,—, or -
CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,;CH;—. In certain embodiments of compounds
of Formula (IIT), (IV), (V) and (VI), alkylene is methylene, ethylene, propylene, butylenes,
pentylene, hexylene, or heptylene.

[247] In certain embodiments of compounds of Formula (IIT), (IV), (V) and (VT), each n and
n'independently is 0, 1, 2, 3, 4, 5,6, 7,8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24,25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,
48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72,
73, 74,75, 76, 77, 78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97,
98, 99, or 100.

[248] In certain embodiments, NRL conjugates include compounds having the structure of
Formula (VII):

Me MeH o ) Me
Me\l}l N ; N N Me

Me Me MeC NH O
0‘8—/(
Ar HN—L,
Me. _Me — Me Me Rq (VID)
H oH
- N '
ey e -
Me O .~ Me OMeO Vv
Me Me MeO NH HN—Lg
e}
Ar O
Rg

[249] In certain embodiments of compounds of Formula (VII), L, is —(alkylene—O),—
alkylene—-J—, L, is -—alkylene'-J'(alkylene—O),—alkylene—, I5 is —J"-(alkylene—O),"—
alkylene—, alkylene is —~CH;CIHy—, alkylene' is —(CHy)s—, n is 1, n' and n" are 3, J has the
& \Nﬁ\;" ‘fs\Nj\O/ *
structure of H , ' and J" have the structure of H , and Ry is methyl, In
certain embodiments of compounds of Formula (VID), L; is —J—(alkylene—O),—alkylene—, L,
is «(alkylene—O),—alkylene—J'-alkylene'—, Lj is —(alkylene—O)—alkylene—J"—, alkylene is —
CH,CH,—, alkylene' is (CHa)s—, nis 1, n' and n" are 4, and J, J' and J" have the structure of
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non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.

[250] In certain embodiments, compounds of Formula (I)-(VII) are stable in aqueous
solution for at least 1 month under mildly acidic conditions. In certain embodiments,
compounds of Formula (I)-(VII) are stable for at least 2 weeks under mildly acidic
conditions. In certain embodiments, compound of Formula (I)-(VII) are stable for at least 5
days under mildly acidic conditions. In certain embodiments, such acidic conditions are pH 2
to 8.

[251] The methods and compositions provided and described herein include polypeptides
comprising an NRL conjugate containing at least one carbonyl or dicarbonyl group, oxime
group, hydroxylamine group, or protected or masked forms thereof, Introduction of at least
one reactive group into a NRL conjugate, or to any one or two components of the Ab-L-Y
conjugate, can allow for the application of conjugation chemistries that involve specific
chemical reactions, including, but not limited to, with one or more NRL conjguate(s) while
not reacting with the commonly occurring amino acids. Once incorporated, the NRL
conjugate side chains can also be modified by utilizing chemistry methodologies described
herein or suitable for the particular functional groups or substituents present in the NRL
conjugate.

[252] The NRL conjugate methods and compositions described herein provide conjugates of
substances having a wide variety of functional groups, substituents or moieties, with other
substances including but not limited to a polymer; a water-soluble polymer; a derivative of
polyethylene glycol; a second protein or polypeptide or polypeptide analog; an antibody or
antibody fragment; and any combination thereof,

[253] In certain embodiments, the NRL conjugates, linkers and reagents described herein,
including compounds of Formulas (D)-(VII) are stable in aqueous solution under mildly acidic
conditions (including but not limited to pH 2 to 8). In other embodiments, such compounds
are stable for at least one month under mildly acidic conditions. In other embodiments, such
compounds are stable for at least 2 weeks under mildly acidic conditions, In other
embodiments, such compounds are stable for at least 5 days under mildly acidic conditions.
[254] In another aspect of the compositions, methods, techniques and strategies described

herein are methods for studying or using any of the aforementioned “modified or
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unmodified” non-natural amino acid NRL conjugates. Included within this aspect, by way of
example only, are therapeutic, diagnostic, assay-based, industrial, cosmetic, plant biology,
environmental, energy-production, consumer-products, and/or military uses which would
benefit from a NRL conjugate comprising a “modified or unmodified” non-natural amino
acid polypeptide or protein.

{255] Non-limiting examples of NRL conjugates are given below. For example, if:

A-EFg-—Lr—-Lz —D )
m

Fg is functional group connecting antibody and linker, which is selected from:

and A is a antibody;

Vo N S oLAN-2 &)

and L1 and L2 are linkers;

[256] then non-limiting examples of D include: antiandrogens; alpha-substituted steroids;
carbonylamino-benzimidazole;  17-hydroxy 4-aza androstan-3-ones, antiandrogenic
biphenyls; goserelin; nilutamid; decursin; flutamide; p,p’-DDE; vinclozolin;, cyproterone
acetate, linuron; fluorinated 4-azasteroids, fluorinated 4-azasteroids derivatives;
antiandrogens; alpha-substituted steroids; carbonylamino-benzimidazole; 17-hydroxy 4-aza
androstan-3-ones; antiandrogenic biphenyls; goserelin, nilutamid; decursin; flutamide; p,p’-
DDE,; vinclozolin; cyproterone acetate; linuron; other kinase inhibitors, staurosporine,

saracatinib, fingolimod, and other glucocorticoids
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Cyclosporine A

H
o]} SN
o}\ﬁ -
|
g
Dasatinih\r

=

Dexamethasone

m=1-4
[257] Other non-limiting examples of NRL conjugates are given below, For example, if:

5 G Ly Ly—D

wherein G is functional group for conjugation to connect antibody and linker, which

is selected from:

N O ®/°J\j IOH\;

10
L1 is selected from —J-W-, -NH-J-W-,
J is selected from: —C-Csq alkylene-, ~C,-Csq alkenylene- containing 0 to 20
heteroatoms selected from O, S or N; substituted —C;-Csy; alkylene, substituted —Cs-
15 Csp alkenylene containing 0 to 20 heteroatoms selected from O, S or N;
W is selected from none, ~-CO-, -NHCO-,-OCO-
L2 is selected from —(E-Q)-,
20

E is an enzyme cleavage substrate: a dipeptide up to hexapeptide with or without para
aminobenzyl alcohol, selected from:

-ValCit-(p-amino-benzylalcohol-CO)k-, -ValLys-(p-amino-benzylalcohol-CO)k-,
-ValArg-(p-amino-benzylalcohol-CO)k-, -PheLys-(p-amino-benzylalcohol-CO)k-,

79



OnCusp
3954 of 14295 Ex. 1002

WO 2013/188740 PCT/US2013/045834

-PheArg-(p-amino-benzylalcohol-CO)k-,
k=0,1

Q is a spacer, selected from:

5
Rs Rz Ry R4 Ry Ry 03 3 Ry R2 3 R4R7Ra
Ly rﬁfi%*fﬁﬁg\fﬁ ;’"‘iW
R‘l Rs R Ry Rs R R1 R7RsR5 Rg Rs Rg
R1,R2, R3, R4, R5, R6, R7, RS is independently selected from H, CH3, (CI1-C6) alkyl
¥ Q
N\r(\HJJ\/\O/\/O\/\O/\/O\/\OaNHZ
NH
OJ\NHz
eSS NS S
[ H
: N
NH
10 OJ\NHZ

ACE S SUPE PV
£
N N\Q/\HA\,N\/\HJ\,oO

NH

PN

NH,

H
o._N
Q( J/ R I T
o)
NH . (\N
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[258] Non-limiting examples of NRL conjugates include:

For example, NRL linker of the present invention includes below used with dexamethasone,
5 It can also be used with SAR and Dex analogs including, but not limited to, budesonide,

mometasone furoate, and fluticasone furoate and these may be used in the treatment of a

variety of conditions, An example of a linker of the present invention to be used in the

treatment of a chronic immune disease:

10 wherein A indicates where to avoid cyclooctatetraene.

For example, dexamethasone-hydroxylamine linker conjugation with pAF:
HaN
':ro
[I“/\v, E/\H)I\JE/\,O\/\O/\,O\,/\O/\/O\NHE

15

20

HN” COOH

25
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Also, by way of non-limiting example, dexamethasone and cleavable linkers with [2+3]

chemistry:
R4 a
NM.,\NJI N L
R o
Lx , 7
Y
Spacer Blpeptide miniPEA
R1,R2, R3% H,CH3
n=1,2
mag,1
1. Evaluatlon of spacers: R1, R2 = H, CH3

n=1,2

1st run examples:

2. Evaluation of dipeptides with fixed miniPEA linker:
Val-Cit, Val/Phe-Lys, ValGlu, Val-Asp

1st run exampias:

‘**@”u’*’“r\@ aiswm LD #11 (s

NH;

And new analogs and linkers based on dexamethasone derivative, mometasone furoate:

Dexamethasone (100} Memetasone (2246) ’O

[259] Non-limiting examples of antibody conjugated glucocorticoid receptor modulator linker

derivatives, and/or antibody conjugated nuclear receptor ligand linker derivatives include:

ZT

0]
H
H2N\O/\/o\/AO/\/O\/\\N¥N\)LN
o A |

OMe O OMe O

2
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H Nfo\/\o/\/o\/\ I( \/ﬁ\ m : \5
OMe O OMe O

\_/

ooy LA Jﬁ% : ;
OMe O OMe O

\_/' ,

H,N O~ tg( \J\Wf/\;w/ \i
OMe O OMe O

OMe O OMe O o

HaN \/\/(\/\ N
OMe O OMe O u
) N

3

ZI

5 \=/ :
H
H,N o/\/o\/\o/\/o\/\ I\/N\)]\ ﬁ\w%N
OMe O OMNMe O

N/
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1. Non-Natural Amino Acid Derivatives

[260] The non-natural amino acids used in the methods and compositions described herein

5  have at least one of the following four properties: (1) at least one functional group on the
sidechain of the non-natural amino acid has at Jeast one characteristics and/or activity and/or
reactivity orthogonal to the chemical reactivity of the 20 common, genetically-encoded amino

acids (i.e., alanine, arginine, asparagine, aspartic acid, cysteine, glutamine, glutamic acid,
glycine, histidine, iscleucine, leucine, lysine, methionine, phenylalanine, proline, serine,

10 threonine, tryptophan, tyrosine, and valine), or at least orthogonal to the chemical reactivity
of the naturally occurring amino acids present in the polypeptide that includes the non-natural
amino acid; (2) the introduced non-natural amino acids are substantially chemically inert
toward the 20 common, genetically-encoded amino acids; (3) the non-natural amino acid can

be stably incorporated into a polypeptide, preferably with the stability commensurate with the

15  naturally-occurring amino acids or under typical physiological conditions, and further
preferably such incorporation can occur via an iz vivo system; and (4) the non-natural amino

acid includes an oxime functional group or a functional group that can be transformed into an
oxime group by reacting with a reagent, preferably under conditions that do not destroy the
biological properties of the polypeptide that includes the non-natural amino acid (unless of

20 course such a destruction of biological properties is the purpose of the
modification/transformation), or where the transformation can occur under agueous
conditions at a pH between about 4 and about 8, or where the reactive site on the non-natural
amino acid is an electrophilic site. Any number of non-natural amino acids can be introduced

into the polypeptide. Non-natural amino acids may also include protected or masked oximes
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or protected or masked groups that can be transformed into an oxime group after deprotection
of the protected group or unmasking of the masked group. Non-natural amino acids may also
include protected or masked carbonyl or dicarbonyl groups, which can be transformed into a
carbonyl or dicarbonyl group after deprotection of the protected group or unmasking of the
masked group and thereby are available to react with hydroxylamines or oximes to form
oxime groups.

[261] Non-natural amino acids that may be used in the methods and compositions described
herein include, but are not limited to, amino acids comprising a amino acids with novel
functional groups, amino acids that covalently or noncovalently interact with other
molecules, glycosylated amino acids such as a sugar substituted serine, other carbohydrate
modified amino acids, keto-containing amino acids, aldehyde-containing amino acids, amino
acids comprising polyethylene glycol or other polyethers, heavy atom substituted amino
acids, chemically cleavable and/or photocleavable amino acids, amino acids with an
elongated side chains as compared to natural amino acids, including but not limited to,
polyethers or long chain hydrocarbons, including but not limited to, greater than about 5 or
greater than about 10 carbons, carbon-linked sugar-containing amino acids, redox-active
amino acids, and amino thioacid containing amino acids.

[262] In some embodiments, non-natural amino acids comprise a saccharide moiety.
Examples of such amino acids include N-acetyl-L-glucosaminyl-L-serine, N-acetyl-1.-
galactosaminyl-L-serine, N-acetyl-L-glucosaminyl-I-threonine, N-acetyl-L-glucosaminyl-L-
asparagine and (-mannosaminyl-L-serine. Examples of such amino acids also include
examples where the naturally-occurring N- or O- linkage between the amino acid and the
saccharide is replaced by a covalent linkage not commonly found in nature — including but
not limited to, an alkene, an oxime, a thioether, an amide and the like, Examples of such
amino acids also include saccharides that are not commonly found in naturally-occurring
proteins such as 2-deoxy-glucose, 2-deoxygalactose and the like,

[263] The chemical moicties incorporated into polypeptides via incorporation of non-natural
amino acids into such polypeptides offer a variety of advantages and manipulations of
polypeptides. For example, the unique reactivity of a carbonyl or dicarbonyl functional group
(including a keto- or aldehyde- functional group) allows selective modification of proteins
with any of a number of hydrazine- or hydroxylamine-containing reagents in vivo and in
vitro. A heavy atom non-natural amino acid, for example, can be useful for phasing x-ray

structure data. The site-specific introduction of heavy atoms using non-natural amino acids
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also provides selectivity and flexibility in choosing positions for heavy atoms. Photoreactive
non-natural amino acids (including but not limited to, amino acids with benzophenone and
arylazides (including but not limited to, phenylazide) side chains), for example, allow for
efficient in vivo and in vifro photocrosslinking of polypeptides. Examples of photoreactive
non-natural amino acids include, but are not limited to, p-azido-phenylalanine and p-benzoyl-
phenylalanine. The polypeptide with the photoreactive non-natural amino acids may then be
crosslinked at will by excitation of the photoreactive group-providing temporal control. In a
non-limiting example, the methyl group of a non-natural amino can be substituted with an
isotopically labeled, including but not limited to, with a methyl group, as a probe of local
structure and dynamics, including but not limited to, with the use of nuclear magnetic

resonance and vibrational spectroscopy.

A, Structure and Synthesis of Non-Natural Amino Acid Derivatives: Carbonyl,
Carbonyl like, Masked Carbonyl, and Protected Carbonyl Groups

[264] Amino acids with an electrophilic reactive group allow for a variety of reactions to
link molecules via various chemical reactions, including, but not limited to, nucleophilic
addition reactions. Such electrophilic reactive groups include a carbonyl- or dicarbonyl-
group (including a keto- or aldehyde group), a carbonyl-like- or dicarbonyl-like-group
(which has reactivity similar to a carbonyl- or dicarbonyl-group and is structurally similar
to a carbonyl- or dicarbonyl-group), a masked carbonyl- or masked dicarbonyl-group
{which can be readily converted into a carbonyl- or dicarbonyl-group), or a protected
carbonyl- or protected dicarbonyl-group (which has reactivity similar to a carbonyl- or
dicarbonyl-group upon deprotection). Such amino acids include amino acids having the
structure of Formula (XXXVII):

Ry
Rs MR (XXXVII)
R~ Rz
N
H

A is optional, and when present is lower alkylene, substituted lower alkylene, lower

wherein:

cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arvlene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or

substituted aralkylene;
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B is optional, and when present is a linker selected from the group consisting of lower
alkylene, substituted lower alkylene, lower alkenylene, substituted lower alkenylene,
lower heteroalkylene, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted
alkylene)-, -S-, -S-(alkylene or substituted alkylene)-, -S(O)- where kis 1, 2, or 3, -
S{On(alkylene or substituted alkylene)-, ~-C(O)-, -NS(O),-, -OS(O)2-, -C{O)-(alkylene or
substituted alkylene)-, -C(S)-, -C(8)~(alkylene or substituted alkylene)-, -N(R")-, -NR’-
(alkylene or substituted alkylene)-, ~-C(O)N(R’)-, -CON(R’}-(alkylene or substituted
alkylene)-, -CSN(R’)-, -CSN(R’)-(alkylene or substituted alkylene)-, -N{R*)CO-(alkylene
or substituted alkylene)-, -N(R*YC{O)O-, -S(O}N(R’)-, -N(R*YC(O)N(R")-,
-N(RIC(S)N(R)-, -NRDIS(O)N(R)-, -N(R*)-N=, -C(R’*)=N-, -C(R")=N-N(R")-, -
C(R’)=N-N=, -C(R*);-N=N-, and -C(R");-N(R’)-N(R’)-, where each R’ is independently
H, alkyl, or substituted alkyl;

ﬁgggw L5 XK A

\/
+N

|
%)\ef

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

2

each R” is independently H, alkyl, substituted alkyl, or a protecting group, or when more than
one R group is present, two R optionally form a heterocycloalkyl;

R is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R; is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

each of R and R4 is independently H, halogen, lower alkyl, or substituted lower alkyl, or R;
and R4 or two Rs groups opticnally form a cycloalkyl or a heterocycloalkyl;

or the —~A-B-K-R groups together form a bicyclic or tricyclic cycloalkyl or heterocycloalkyl
comprising at least one carbonyl group, including a dicarbonyl group, protected carbonyl
group, including a protected dicarbonyl group, or masked carbony! group, including a
masked dicarbonyl group;

or the —-K-R group together forms a monocyclic or bicyclic cycloalkyl or heterocycloalkyl
comprising at least one carbonyl group, including a dicarbonyl group, protected carbonyl
group, including a protected dicarbonyl group, or masked carbonyl group, including a

masked dicarbonyl group;
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with a proviso that when A is phenylene and each R3 is H, B is present; and that when A
is «(CHaz)4- and each Ry is H, B is not -NHC(Q){CH,CH;)-; and that when A and B are
absent and each R3 is H, R is not methyl. Such non-natural amino acids may be in the
form of a salt, or may be incorporated into a non-natural amino acid polypeptide,
polymer, polysaccharide, or a polynucleotide and optionally post translationally modified.
[265] In certain embodiments, compounds of Formula (XXXVII) are stable in aqueous
solution for at least 1 month under mildly acidic conditions. In certain embodiments,
compounds of Formula (XXXVII) are stable for at least 2 weeks under mildly acidic
conditions. In certain embodiments, compound of Formula (XXXVII) are stable for at least 5
days under mildly acidic conditions. In certain embodiments, such acidic conditions ate pIl 2
to 8.
[266] In certain embodiments of compounds of Formula (XXXVII), B is lower alkylene,
substituted lower alkylene, -O-(alkylene or substituted alkylene)-, -C(R’)=N-N(R’)-, -
NRHCO-, -C(0)-, -C(R)=N-, -C(O)-(alkylene or  substituted  alkylene)-,
-CON(R”)-(alkylene or substituted alkylene)-, -S(alkylene or substituted alkylene)-, -
S(O)(alkylene or substituted alkylene)-, or -S(O)(alkylene or substituted alkylene)-. In
certain embodiments of compounds of Formula (XXXVII), B is —O{(CH;)-, -CH=N-,
-CH=N-NH-, -NHCH,-, -NHCO-, -C(0)-, -C(O)-(CH,)-, -CONH-(CH;)-, -SCHj-, -
S(=0)CH;-~, or -S{0),CHz-. In certain embodiments of compounds of Formula (XXXVII), R
is Ci.6 alkyl or cycloalkyl. In certain embodiments of compounds of Formula (XXXVII) R is
~CHj, -CH(CHas);, or cyclopropyl. In certain embodiments of compounds of Formula
(XXXVID, R, is H, tert-butyloxycarbonyl (Boc), 9- Fluorenylmethoxycarbonyl (Fmog), N-
acetyl, tetrafluoroacetyl (TFA), or benzyloxycarbonyl (Cbz). In certain embodiments of
compounds of Formula (XXXVII), R is a resin, amino acid, polypeptide, antibody, or
polynucleotide, In certain embodiments of compounds of Formula (XXXVII), R, is OI, O-
methyl, O-ethyl, or O-f-butyl. In certain embodiments of compounds of Formula (XXXVII),
R: is a resin, amino acid, polypeptide, antibody, or polynucleotide. In certain embodiments of
compounds of Formula (XXXVID), R; is a polynucleotide. In certain embodiments of
compounds of Formula (XXXVII), R; is ribonucleic acid (RNA),
[267] In certain embodiments of compounds of Formula (XXXVID), Q‘E’/A\B/%L is

selected from the group consisting of'
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(i) A is substituted lower alkylene, Cy-arylene, substituted arylene, heteroarylene,

substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or substituted
aralkylene;
B is optional, and when present is a divalent linker selected from the group consisting of

5 lower alkylene, substituted lower alkylene, lower alkenylene, substituted lower
alkenylene, -O-, -O-(alkylene or substituted alkylene)-, ~S-, -S(O)-, -S(O)z-, -NS(O),-,
-08(0)s-, -C(O)-, -C(O)-(alkylene or substituted alkylene)-, -C(S)-, -N(R’}-,
-C{O)N(R)-, -CON(R’)-(alkylene or substituted alkylene)-, ~-CSN(R’)-, -N(R"YCO-
(alkylene or substitutéd alkylene)-, -N{RYC((O-, -N(R"YC(S)-, -S(OIN(R"),

10 -S(O)N(R?), -NRDYC(O)N(R)~, -NRHC(S)N(R’)-, -N(R*IS(ONR)-, -
NR)IS(ORN(R’)-, -N(R*)-N=, -C(R*)=N-N(R’)-, -C(R)=N-N=, -C(R*);-N=N-, and
-C(R7)2-N(R")-N(R")-;

(ii) A is optional, and when present is substituted lower alkylene, C4-arylene, substituted
arylene, heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene,

15 aralkylene, or substituted aralkylene;

B is a divalent linker selected from the group consisting of lower alkylene, substituted lower
alkylene, lower alkenylene, substituted lower alkenylene, -O-, -O-(alkylene or
substituted alkylene)-, -S-, -S(0)-, -S(O),-, -NS(O);-, -OS(0),~, -C(O)-, -C(O)-
(alkylene or substituted alkylene)-, -C(S)-, -N(R’)-, -C(O)N(R*)-, -CON(R")-(alkylene

20 or substituted alkylene)-, -CSN{R")-, -N(R")CO-(alkylene or substituted alkylene)-,
-NRHC(OYO-, -NR)C(S)-, -S(O)N(R?), -S(ORN(R’), -NR)HC(ONR")-,
-N(RDC(SIN(R)-, -NR"IS(OIN(R’)-, -N(R)S(O)NR")-, ~-N(R*)-N=, -C(R*)=N-
NR)-, -C(R")=N-N=, -C(R”);-N=N-, and -C(R*);-N(R*)-N(R’)-;

(iii) A is lower alkylene;

25  Bis optional, and when present is a divalent linker selected from the group consisting of
lower alkylene, substituted lower alkylene, lower alkenylene, substituted lower
alkenylene, -O-, -O-(alkylene or substituted alkylene)-, -S-, -S(O)-, -S(Q),-, -NS(O),-,
-OS8(0),-, -C(0)-, -C(O)-(alkylene or substituted alkylene)-, ~C(S)-, -N(R’)-,
-C(OYN(R’)-, -CSN(R™)-, -CON(R")-(alkylene or substituted alkylene)-,

30 -NRHC(O)O-, -N(R"YC(S)-, -S(OIN(R™), -S(0):N(R"), -N(RHC(OIN(R")-,
-NRHYCSNER)-, -NR)IS(ONR")-, -N(R”)IS(0):N(R’)-, -N(R*)-N=, -C(R’)=N-
N(R")-, -C(R")=N-N=, -C(R”);-N=N-, and —C(R’)2~N(R’)~N(R’)-; and

(iv) A is phenylene;

94



OnCusp
3969 of 14295 Ex. 1002

WO 2013/188740 PCT/US2013/045834

B is a divalent linker selected from the group consisting of lower alkylene, substituted lower

alkylene, lower alkenylene, substituted lower alkenylene, -O-, -O-(alkylene or
substituted alkylene)-, -S-, -S(O)-, -S({O0);z-, -NS(0)2-, -OS(0),-, -C(0)-, -C(O)-
(alkylene or substituted alkylene)-, ~C(S)-, -N(R’)-, -C(O)N(R")-, -CON(R")-(alkylene

5 or substituted allkylene)-, ~CSN(R’}-, -N(R")CO-(alkylene or substituted alkylene)-,
-N(R*)C(O)O-, -NRHC(8)-, -S(OIN(R?), -S(0)N(R?), -NRHC(OIN(R’)-,
-NRHC(S)N(R’)-, -NERIS(OINER)-, -NR)IS(O)N(R’)-, -N(R*)-N=, -C{(R")=N-
NR’)-, -C(R")=N-N=, -C(R*),-N=N-, and -C(R”)2-N(R")-N(R")-;

K%W %&% f‘%/\/ Om)l\ﬁ

10each R’ is independently H, alkyl, or substituted alkyl;
R, is optional, and when present, is H, an amino protecting group, resin, amino acid, polypeptide,
or polynucleotide; and
R, is optional, and when present, is O, an ester protecting group, resin, amino acid, polypeptide,
or polynucleotide; and
15each Ry and Ry is independently H, halogen, lower alkyl, or substituted lower alkyl;
R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl,

[268] In addition, amino acids having the structure of Formula (XXXVTI) are included:
0O
A\B)J\R
R4 \u R
0 (XXXVIID,
wherein:

20 A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or

25 substituted aralkylene;

B is optional, and when present is a linker selected from the group consisting of lower
alkylene, substituted lower alkylene, lower alkenylene, substituted lower alkenylene,

lower heteroalkylene, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted
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alkylene)-, -S-, -S-(alkylene or substituted alkylene)-, -S(O),- where k is 1, 2, or 3, -
S(O)k(alkylene or substituted alkylene)-, -C(O)-, -NS(O),-, -OS(0);-, -C(O)-(alkylene or
substituted alkylene)-, -C(8)~, -C(S)-(alkylene or substituted alkylene)-, -N(R’)-, -NR’-
{(alkylene or substituted alkylene)-, ~C(OIN(R’)-, -CON{R’)-(alkylene or substituted
alkylene)-, ~-CSN(R")-, -CSN(R’)-(alkylene or substituted alkylene)-, -N(R*)CO-(alkylene
or substituted alkylene)-, -N(R*}C(0)O-, -S(O)N(R’)-, -N(RYC(O)N(R")-,
-NERHCSINR)-, -NRIS(ORNR)-, -N(R*)-N=, -C(R")=N-, -C(R*)=N-N(R")-, ~
C(R*)=N-N=, ~C(R*);-N=N-, and -C(R");-N(R*)-N(R’)-, where each R’ is independently
H, alkyl, or substituted alkyl;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl,

R, is H, an amino protecting group, resin, at least one amino acid, polypeptide, or

polynucleotide; and

R; is OH, an ester protecting group, resin, at least one amino acid, polypeptide, or

polynucleotide;

with a proviso that when A is phenylene, B is present; and that when A is —(CHj)4-, B is
not -NHC(O)(CH,CH,)-; and that when A and B are absent, R is not methyl. Such non-
natural amino acids may be in the form of a salt, or may be incorporated into a non-
natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and

optionally post translationally modified.

[269] In addition, amino acids having the structure of Formula (XXXIX) are included:
Ra
Ra BYR
0
Ra
Ra
R1\ﬁ Rz
0 {(XXXIX),
wherein:

B is a linker selected from the group consisting of lower alkylene, substituted lower alkylene,

lower alkenylene, substituted lower alkenylene, lower heteroalkylene, substituted lower
heteroalkylene, -O-, -O-(alkylene or substituted alkylene)-, -S-, -S-(alkylene or
substituted alkylene)-, -S(O),- where k is 1, 2, or 3, -S(O)(alkylene or substituted
alkylene)-, -C(Q)-, -NS(0),-, -OS(O),-, -C(O)-(alkylene or substituted alkylene)-, -C(S)-,
-C(8S)-(alkylene or substituted alkylene)~, -N(R’)-, -NR’-(alkylene or substituted
alkylene)-, -C(O)N(R’)-, -CON(R”)-(alkylene or substituted alkylene)-, -CSN(R")-,
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-CSN(R")-(alkylene or substituted alkylene)-, -N(R*)CO-(alkylene or substituted
alkylene)-, ~-N(R*)C(O)O-, -S(O)N(R)-, -N(RHC(ON(R’)-, -NRIC(S)N(R’)-,
-NRS(OXN(R’)~, -N{R")-N=, -C(R")=N-, -C(R)=N-N(R’)-, -C(R*)=N-N=, -C(R*),-
N=N-, and -C(R*)-N(R")-N(R’)-, where each R’ is independently H, alkyl, or substituted
alkyl;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

R; is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

Ry is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

each R, is independently selected from the group consisting of H, halogen, alkyl, substituted
alkyl, -N(R”)z, -C{O)}R*> where k is 1, 2, or 3, -C(O)N{R’),, -OR’, and -S(O)xR’, where
each R’ is independently H, alkyl, or substituted alkyl. Such non-natural amino acids may
be in the form of a salt, or may be incorporated into a non-natural amino acid polypeptide,

polymer, polysaccharide, or a polynucleotide and opticnally post translationally modified.

[270] In addition, the following amino acids are included:
o c
O\/ﬁ\ \N /H\ﬂ)/ \N k -
HZN/S /EQ/\ HoN /EE/\ HZN/ OH
& , HaN COOH , s Q ,

o 5\)?\ H\/ﬁ\ ™
© OH OH H
HgN HoN HzN
HaN COOH s o] s O R and fe) .

Such non-natural amino acids may be are optionally amino protected group, carboxyl
protected and/or in the form of a salt, or may be incorporated into a non-natural amino
acid polypeptide, polymer, polysaccharide, or a polynucleotide and optionally post
translationally modified.

[271] In addition, the following amino acids having the structure of Formula (XXXX)

are included:
o]

{CRaM~ B)I\

R1\N R

R

O
(XXXX)

wherein
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-NS(O);-, -OS(O),-, optional, and when present is a linker selected from the group consisting

of lower alkylene, substituted lower alkylene, lower alkenylene, substituted lower
alkenylene, lower heteroalkylene, substituted lower heteroalkylene, -O-, -O-(alkylene or
substituted alkylene)-, -S-, -8-(alkylene or substituted alkylene)-, -S(O),- where kis 1, 2,
or 3, -S(O)(alkylene or substituted alkylene)-, -C(O)-, -C(Q)-(alkylene or substituted
alkylene)-, -C(8)-, -C(S)-(alkylene or substituted alkylene)-, -N(R’)-, -NR’-(alkylene or
substituted alkylene)-, -C(OYN(R”)-, -CON(R’*)-(alkylene or substituted alkylene)-, -
CSN(R’)-, -CSN(R*)-(alkylene or substituted alkylene)-, -N(R"YCO-(alkylene or
substituted alkylene)-, -N(R”)C(O)O-, -S(O)N(R”)-, -N(RHC(OIN(R’)-,
-NRHCSINER)-, -NRIS(OUNR’)-, ~N(R")-N=, -C(R*)=N-, -C(R’)=N-N(R’)-, -
C(R’)=N-N=, -C(R");-N=N-, and -C(R"),-N{R")-N(R")-, where each R’ is independently
H, alkyl, or substituted alkyl;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl,
R, is I, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and
R, is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

each R, is independently selected from the group consisting of H, halogen, alkyl, substituted

alkyl, -N(R”)2, ~C(O)R’ where kis 1, 2, or 3, -C(O)N(R’),, -OR’, and -S(O)R’, where
each R’ is independently H, alkyl, or substituted alkyl; and n is 0 to 8;

with a proviso that when A is «(CHay)s-, B is not -NHC(O)(CH,CH,)-. Such non-natural
amino acids may be in the form of a salt, or may be incorporated into a non-natural amino
acid polypeptide, polymer, polysaccharide, or a polynucleotide and optionally post

translationally modified.

1272] In addition, the following amino acids are included:

{L\o ﬁo (ko
ﬁ@ % NH
, o o

fﬁiz;fﬁo
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%/ Hﬁ/
HQN/{OTH HZNJ;:H Hoh OH
O , 0 , and , wherein such compounds are optionally

amino protected, optionally carboxyl protected, optionally amino protected and carboxyl
protected, or a salt thereof, or may be incorporated into a non-natural amino acid
polypeptide, polymer, polysaccharide, or a polynucleotide and optionally post
translationally modified.

[273] In addition, the following amino acids having the structure of Formula (XXXXI)

are included:
O/>
A ~ B /{\0
R

Ry 2

N
3 O (XXXXD,

wherein,

A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substituted aralkylene;

B is optional, and when present is a linker selected from the group consisting of lower
alkylene, substituted lower alkylene, lower alkenylene, substituted lower alkenylene,
lower heteroalkylene, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted
alkylene)-, -S-, -S-(alkylene or substituted alkylene)-, -S(O),- where kis 1, 2, or 3, -
S(O)(alkylene or substituted alkylene)-, -C(O)-, -NS(O),-, -OS(0);z-, -C(0)-(alkylene or
substituted alkylene)-, -C(S)-, -C(S)-(alkylene or substituted alkylene)-, -N(R”)-, -NR’-
(alkylene or substituted alkylene)-, -C(O)N(R’)-, -CON(R*)-(alkylene or substituted
alkylene)-, -CSN(R’)-, -CSN(R’)-(alkylene or substituted alkylene)-, -N(R*YCO-(alkylene
or substituted alkylene)-, -N(R")C(0O)O-, -S{O)N(R’)-, -N(RYC(OIN(R")-,
NRDHC(S)NR)-, -NRISORN(R’)-, -N(R’)-N=, -C(R”)=N-, -C(R*)=N-N(R")-, -
C(R")=N-N=, -C(R*);-N=N-, and -C(R")2-N(R")-N(R*}-, where each R’ is independently
H, alkyl, or substituted alkyl;
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R, is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R; is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide.
Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.

[274] In addition, the following amino acids having the structure of Formula (XXXXII)

are included:

Ra

Ra B
Y

0 (XXXXID),

wherein,

B is optional, and when present is a linker selected from the group consisting of lower
alkylene, substituted lower alkylene, lower alkenylene, substituted lower alkenylene,
lower heteroalkylene, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted
alkylene)-, -S-, -S-(alkylene or substituted alkylene)-, -S(O),- where kis 1, 2, or 3, -
S(O)(alkylene or substituted alkylene)-, -C(O)-, -NS(O),-, ~-OS(0);-, -C(O)-(alkylene or
substituted alkylene)-, ~C(8)-, -C(S)-(alkylene or substituted alkylene)-, -N(R”)-, -NR’-
(alkylene or substituted alkylene)-, -C{O)N(R’)-, -CON(R")-(alkylene or substituted
alkylene)-, -CSN(R")-, -CSN(R”)-(alkylene or substituted alkylene)-, -N(R")CO-(alkylene
or substituted alkylene)-, -N(R*}C(O)O-, -S(OXN(R)-, -N(R*YC(ON(R")-,
-NERDHCSINR)-, -NERHIS(O)N(R)-, -N(R*)-N=, -C(R*)=N-, -C(R")=N-N(R")-, -
C(R")=N-N=, -C(R"),-N=N-, and -C(R*),-N(R*)-N(R")-, where each R’ is independently
H, alkyl, or substituted alkyl;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

R is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R» is O, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;
wherein each R, is independently selected from the group consisting of H, halogen, alkyl,
substituted alkyl, -N(R"),, -C(OXR’ where k is 1, 2, or 3, -C(O)N(R"),, -OR’, and -
S(O)R’, where each R’ is independently H, alkyl, or substituted alkyl.

Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and

optionally post translationally modified.
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1275] In addition, the following amino acids are included.:

3

PR
4@ %@(\/@%@ J:?LQ

wherein such compounds are optionally amino protected, optionally carboxyl protected,

5 optionally amino protected and carboxyl protected, or a salt thercof, or may be

incorporated into a non-natural amino acid polypeptide, polymer, polysaccharide, or a
polynucleotide and optionally post translationally modified.

[276] In addition, the following amino acids having the structure of Formula (XXXXIV)

are included:

]
(CRa)~ B/L/O>

Ri Ry
10 0 (XXXXIV),
wherein,

B is optional, and when present is a linker selected from the group consisting of lower
alkylene, substituted lower alkylene, lower alkenylene, substituted lower alkenylene,
lower heteroalkylcnc, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted

15 alkylene)-, -S-, -S-(alkylene or substituted alkylene)-, -S(O)x- where kis 1,2, or 3, -
S(O)(alkylene or substituted alkylene)-, ~-C(O)-, -NS(Q);-, -OS(0O);-, -C(0)-(alkylene or
substituted alkylene)-, -C(S)-, ~C(8)-(alkylene or substituted alkylene)-, -N{(R™)-, -NR’-
(alkylene or substituted alkylene)-, ~C{(OYN(R”})-, -CON(R)-(alkylene or substituted
alkylene)-, -CSN(R")-, -CSN(R")-(alkylene or substituted alkylene)-, -N(R)CO-(alkylene

20 or substituted alkylene)-, -N(R*)C(O)O-, -S(O)N(R*)-, -N(R*)C(O)N(R’)-,
NERCEINER)-, -N(RDIS(ORN(R")-, -N(R")-N=, -C(R’)=N-, -C(R’)=N-N(R”)-, -
C(R)=N-N=, -C(R"),-N=N-, and -C(R*);-N(R’*)-N(R*)-, where each R’ is independently
H, alkyl, or substituted alkyl;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl,

25 Ry is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and
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R, is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;
each R, is independently selected from the group consisting of H, halogen, alkyl, substituted
alkyl, -N(R"),, -C(O)R’ where k is 1, 2, or 3, -C(O)N(R")3, -OR’, and -S(O)R’, where
each R’ is independently H, alkyl, or substituted alkyl; and n is 0 to 8.
5 Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.

[277] In addition, the following amino acids are included:

59 Jf Jf

, R o] , and

-

O

OH
HaN
10 MY ,

wherein such compounds are optionally amino protected, optionally carboxyl protected,
optionally amino protected and carboxyl protected, or a salt thereof, or may be incorporated
into a non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.

15 [278] In addition to monocarbonyl structures, the non-natural amino acids described
herein may include groups such as dicarbonyl, dicarbonyl like, masked dicarbonyl and
protected dicarbonyl groups.

For example, the following amino acids having the structure of Formula (XXXXV) are

included:
O

R
A B/"Hr

R Rz ©

Iz

20 o (XXXXV),
wherein,
A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower

alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower

102



OnCusp

3977 of 14295 Ex. 1002

5

10

15

20

25

WO 2013/188740 PCT/US2013/045834

heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or

substituted aralkylene;

B is optional, and when present is a linker selected from the group consisting of lower

alkylene, substituted lower alkylene, lower alkenylene, substituted lower alkenylene,
lower heteroalkylene, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted
alkylene)-, -S-, -S-(alkylene or substituted alkylene)-, -S(O)~ where kis 1,2, or 3, -
S{O)(alkylene or substituted alkylene)-, -C(O)-, -NS(O)z-, -OS(O),-, -C(O)-(alkylene or
substituted alkylene)-, -C(S)-, ~-C(S)-(alkylene or substituted alkylene)-, -N(R’)-, -NR’-
(alkylene or substituted alkylene)-, -C(O)N(R*)-, -CON(R")-(alkylene or substituted
alkylene)-, -CSN(R*)-, -CSN(R")-(alkylene or substituted alkylene)-, -N(R*YCO-(alkylene
or substituted alkylene)-, -N{R)C(O)O-, -S(O)N(R")-, -N(R")C(O)N(R)-,
-NRDHIC(SIN(R)-, -N(RIS(O}N(R’)-, -N(R*)-N=, -C(R*)=N-, -C(R")>=N-NR’)-, -
C(R*)=N-N=, -C(R*);-N=N-, and -C(R’),-N(R*)-N(R’)-, where each R’ is independently
H, alkyl, or substituted alkyl;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;
R, is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R; is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide.

Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and

optionally post translationally modified,

[279] In addition, the following amino acids having the structure of Formula (XXXXVTI)
are included:
Ra Q
Ra B
T
o]
Ra
Ra
R H Rz
o] (XXXXVD),

wherein,

B is optional, and when present is a linker selected from the group consisting of lower

alkylene, substituted lower alkylene, lower alkenylene, substituted lower alkenylene,
lower heteroalkylene, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted

alkylene)-, -S-, -S-(alkylene or substituted alkylene)-, -S(O)- where kis 1, 2, or 3, -
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S(O)(alkylene or substituted alkylene)-, -C(O)-, -NS(O),-, -OS(0);-, -C(O)-(alkylene or
substituted alkylene)-, -C(8)-, -C(S)-(alkylene or substituted alkylene)-, -N(R’)-, -NR’-
(alkylene or substituted alkylene)-, -C{(O)N(R*)-, -CON(R’)-(alkylene or substituted
alkylene)~, -CSN(R")-, -CSN(R")-(alkylene or substituted alkylene)-, -N(R*)CO-(alkylene
or substituted alkylene)-, -N(R*YC(O)O-, -S(O)N(R*)-, -N(R"IC(O)N(R’}-,
NRIC(SIN(R’)~, -NRIS(O)NR’)-, -N(R*)-N=, -C(R")=N-, -C(R*)=N-N(R")-, -
C(R")y=N-N=, -C(R");-N=N-, and -C(R")2-N(R’)-N(R’)-, where each R’ is independently
H, alkyl, or substituted alkyl;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

R, is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R; is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;
wherein each R, is independently selected from the group consisting of H, halogen, alkyl,
substituted alkyl, -N(R*), -C{O)R’> where k is 1, 2, or 3, -C(O)N(R™),, -OR’, and -
S(O)R’, where each R’ is independently H, alkyl, or substituted alkyl.
Such non-natural amino acids may be in the form of a salt, or may be incorporated into a

non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and

o

and™HNT Tcoo

optionally post translationally modified.

[280] In addition, the following amino acids are included:

el as

wherein such compounds are optionally amino protected and carboxyl protected, or a salt
thereof. Such non-natural amino acids may be in the form of a salt, or may be incorporated
into a non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified,

[281] In addition, the following amino acids having the structure of Formula
(XXXXVID) are included:
0

(CRal~_ )J\ﬂ/ R
B
Ry \N/[H/Rz G
H

o (XXXXVID),

wherein,
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B is optional, and when present is a linker selected from the group consisting of lower

alkylene, substituted lower alkylene, lower alkenylene, substituted lower alkenylene,
lower heteroalkylene, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted
alkylene)-, -S-, -S-(alkylene or substituted alkylene)-, -S(O)- where kis 1,2, or 3, -
S{O)(alkylene or substituted alkylene)-, -C(O)-, -NS(O),-, -OS(0),-, -C(O)-(alkylene or
substituted alkylene)-, -C(S)-, ~C(S)-(alkylene or substituted alkylenc)-, -N(R’)-, -NR’-
(alkylene or substituted alkylene)-, ~C(OYN(R)-, -CON{R*)-(alkylene or substituted
alkylene)-, -CSN(R’)-, -CSN(R’)-(alkylene or substituted alkylene)-, -N(R”)CO-(alkylene
or substituted alkylene)-, ~-N(R*)C(0)O-, -S(O)N(R*)-, -N(R*YC(O)N(R")-,
NERHCSONR)-, -NRDS(OXN(R)-, -N(R”)-N=, -C(R")=N-, -C(R)=N-N{R)-, -
C(R")=N-N=, -C(R");-N=N-, and -C(R"),-N(R*)-N(R’)-, where each R’ is independently
H, alkyl, or substituted alkyl;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;
R; is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R; is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

each R, is independently selected from the group consisting of H, halogen, alkyl,
substituted allyl, -N(R),, -C(O)R’ where k is 1, 2, or 3, -C(O)N(R”);, -OR’, and -
S(O)R’, where each R’ is independently H, alkyl, or substituted alkyl; and n is 0 to 8.
Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and

optionally post translationally modified.

[282] In addition, the following amino acids are included:

O§T/LO
O\\T/LO %(ko OYLO 0
S NH
HoN GH HzN/;‘(OH HzN/%OH OH HyN
O 3 O > 3 O

%
oz; oL b oﬁ/& ﬁj‘f o
AN A
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el HzNJi;OH Han O
o , , and , Wherein such compounds are optionally

amino protected and carboxyl protected, or a salt thereof, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.
5  [283] In addition, the following amino acids having the structure of Formula
(XXXXVII) are included:
0 Q
PN
O

RyHN CIOIR, (XXXXVIID);
wherein:
A is optional, and when present is lower alkylene, substituted lower alkylene, lower
10 cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substituted aralkylene;
15 Ris H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;
R is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and
R is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;
Xiis C, 8, or S(O); and L is alkylene, substituted alkylene, N(R”)(alkylene) or
N(R*)(substituted alkylene), where R’ is H, alkyl, substituted alkyl, cycloalkyl, or
20 substituted cycloalkyl.
Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified,

[284] In addition, the following amino acids having the structure of Formula (XXXXIX)
25 are included:
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RyHN CO)R, (XXXXIX)
wherein:
A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower eycloalkylene, lower alkenylene, substituted lower
5 alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substituted aralkylene;
R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;
10 R, is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and
R, is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;
L is alkylene, substituted alkylene, N(R*}(alkylene) or N(R’)(substituted alkylene), where R’
is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl.
Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
15 non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and

optionally post translationally modified.

[285] In addition, the following amino acids having the structure of Formula (XX XXX)
are included:
0
PPN
)(A/ o
RN COR, (XXXXX)

20 wherein:

A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,

25 heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or

substituted aralkylene;
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R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

R is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R; is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

L is alkylene, substituted alkylene, N(R’)(alkylene) or N(R”)(substituted alkylene), where R’
is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl.
Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.

[286] In addition, the following amino acids having the structure of Formula (XXXXXI)

are included:

RiEN C{0)R, (XXXXKXT);
wherein:

A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substituted aralkylene;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

R is H, an amino protecting group, resin, amino acid, polypeptide, or pelynucleotide; and

R; is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

X1isC, S,0r5(0);and nis 0, 1, 2, 3, 4, or 5; and each R¥ and R? on each CR!R’ group is
independently selected from the group consisting of H, alkoxy, alkylamine, halogen,
alkyl, aryl, or any R® and R® can together form =O or a cycloalkyl, or any to adjacent RS
groups can together form a cycloalkyl.

Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.

{287] In addition, the following amino acids having the structure of Formula
(XXXXXIT) are included:
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o—0

AN

A

RyHN C(0)R,

R
(CRER®),

(XXXXXID
wherein:
A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
5 alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substituted aralkylene;
R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;
10 R; is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and
R; is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;
nis0, 1,2, 3, 4, or 5; and each R® and R’ on each CR°R’ group is independently selected
from the group consisting of H, alkoxy, alkylamine, halogen, alkyl, aryl, or any R® and R®
can together form =O or a cycloalkyl, or any to adjacent R* groups can together form a
15 cycloalkyl.
Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amine acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.

[288] In addition, the following amino acids having the structure of Formula
20 (XXXXXIII) are included:

/( \(CRSR%”

RHN C{OIR, (XXXXXII)
wherein:
A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
25 alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower

heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arvlene,
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heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substituted aralkylene;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

R is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

5  Ryis OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

nis0, 1,2, 3, 4, or 5; and each R® and R’ on each CR®*R® group is independently selected
from the group consisting of H, alkoxy, alkylamine, halogen, alkyl, aryl, or any R® and R’
can together form =O or a cycloalkyl, or any to adjacent R® groups can together form a
cycloalkyl.

10 Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.

[289] In addition, the following amino acids having the structure of Formula
(XXXXXIV) are included:

15 RN C{OIR, OOCXXIV):;
wherein:

A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower

20 heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substituted aralkylene;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

R, is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

25 Ry is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

X1 is G, S, or S(O); and L is alkylene, substituted alkylene, N(R*)(alkylene) or
N(R")(substituted alkylene), where R’ is H, alkyl, substituted alkyl, cycloalkyl, or
substituted cycloalkyl.
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