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DT I ) BEBEEEROMBTELTARTH>TE. ARHOIEWIL. BEOFRICT
9251 22 OREDT I BRBILE MEEINWIZEBMiTL2 N TES, HlXIX
e gGlo) Y UL, AT OT I BHERICE L0, —RIITIXT
0~9 OB L EbNTWd, KFEHATIE., ZD&>A NI gG 1 OREDHEBIZE
321 F2E 20D IV REE M EFIRNIEMTT 2 Z &Ik L Tnw3,

(002 1]

&V BARINIZIE, AFIATIE, PiRoBE2 MR LoD (T4abb, filkz 44X Ed
WA T4 TR A —INT g VT RHELDD) | ik OB E OB (GRS DT
IR REMT 2B NS, PUAORIMICER L TWE T I/ BEREEO A E RN 2
i E LW, HlZIE BRI gGl%oe N gGTIR, BRYYVEBEB LUEN
Fav UoIEE BLROMEICGFEETS (EU number ingiZdkd; http:
S /www., imgt. org,/IMGTScientificChart,  Numbe
ring/Hu_IGHGnber. htmlZ2&8) ,

(1) |EHY) VR
CH2RAALY (24647, 24847, 274407, 28847, 2904, 31 74, 32
Ofif, 32247, 33 8fi)

CH3 RAALY (36047, 41447, 43 947)

(2) BHFOv ERE
CH2 RAALY (27841, 29647, 300F7)

CH3 RAALY (43 64])

(3) Bty VMR
CH2RAAMY (25447, 26 7Hi. 29847, 32441
CH3 RAALY (3754, 40047, 4154, 440fi, 44 24;)

(4) BHAV A=V EHE
CH2 RAALY (25641, 28947, 30 7A7)
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CH3RALY (33545, 35947, 39347, 43 74Hi)
U2 >T, BRI gGlEFEDO M gGRY Y VEREFAZZFOVVRETEMiINS
Ba. REAETOBRITE LW,

(002 2]

HFEFUSIE, BRI gGlZEHEOL N gGR) Y VER, FOov vk v vEkiEE
FIGAVAZ VAT INE GG, kg (1) ~ (4) OMEDRNTE., RHEAD
BHEVRE O TOAEIZGFAET D) Y UEE, FOov Uk ) VEREFAZZALV A
SUBRIENEBMIiINTE LW,

(17 ) BBV Y URE
CH2RAALY (2464Hh7, 24847, 27447, 288hi. 29047, 31747, 32
Of7. 32 2f%)

CH3RASLY (36047, 41447, 43 947)

(27 ) BHFOY R
CH2RASY (27847, 29647, 30 047)

CH3 RAALY (43 641)

(37 ) B UK
CH2RAAY (254407, 26 7THi. 29 847)
CH3RASLY (40047, 41547, 44 047)

(47 ) BRAL A= VIEHE
CH2RAALY (25645, 28 947)

CH3 RAALY (33545, 35947
U7 >T, BRI gGlEFEOL RN gGRY Y VERE, oy g, ) VR E -~
AV A= VEE TSN BE. LR ETOBEIN L D IFE LN,

(002 3]

FOHFULIK BhI gGlZEO N gGBNY) YV UVEATEMIINEGEGES., Lid (
1) ONEDENTE, KFEHIZEWTHIRWIZEBAITEZZIENTIBLCH2 RAAL i
DFFEDAIE (B, 24646, 24847, 28847, 2904, 31 7H) IZHETSBY
VURBENMERIX N TE L\,

(00 24)

FrE DEMIERETIE. BHAMEME OB TH B HiRIE. AU /enT 3 g
BRI A EROMETEDES, HlEd2 1 ~5 0f0 T I BN 4 2 g fEi 1z
BWTHREDT I JBEIEE 1AL EE&A,. D, BT AR S/ 0 JEFE FEI 1 12 B
WTHRED T X ) BEREEZ M EELEDTH>TE LW, EEREIRIE, IFEL<IEL
~30M, EVHEUIZTI~20f, X512k iFEULIX1I~1 0, 1 ~5f@E, F
7211 ~3M (T42bb, L, 2/, EUIE3MH) OT7 I VBEENLBREZEDTH
STH &KW, BRI F U<k, EAEIRIE. FrE DA EIZFET DRED T I/ BRFRE
LRDERTH>TE LI, ZOLDBEEDAMBE L, R & N8B L OB E
DR L IZE>TELET 20, FHl2IE PR EHER T ORI (Fl, CHI1,
CH2, CH3) "MOREDMETH>TELL, HEULEZHMADOCH2HDAETD
STHE LW, &) EMAKICIE, ERfERIZ. b1 gG FceilBi3dEu numbe
ringiZfEd FedEIETHHoTE LWV
(1) Lys24 8%k (AN, AHMEBCEHIZ [Lys248] LR HLL, I
gG CHZ2E (BAFE=Z1) 01 SHEHOBKRIEITHY T Z) £/~2ELy s 24 65
(UF, AHMETIEHIC [Lys 246 KLU, b gG CH 24 (Bl
Z51) 01 6 BZBHOBREIZHYTE)

(2) Lys288F&E (AR, AHMEBECIIHIZ TLys288] ERHLL, I
gG CHZ2E (BAFE 1) 05 8HFHDOBEIELITH YT S) £~k Ly s 29 05
(AR, AHMIETIERIC T Lys 290 &KL UL, e b gG CH 24 (B4
H51l) 06 OFHOEIEIZHYTZ) ;

(3) Lys3 1 7k, (IR, KIMBECEHIZ [Lys31 7] 2ERHLL, I
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gG CHZ2uEg (B4ES51) O8 7THEHDERILIIH YT D) ,

(002 5]

AFEIIC LXK, ERCERMEISIC B 2 RED T I BRFRIL % SR A BRI 1 & A
GTBHEIENTEXD, ZD&D BfEERMEE HIAIX3 0% E, FEULIE4 0% U E
CEOHEUSIEDS 0%PAE, X5ICEVHFEULLIZ60%ME FIZHELLIZ7T 0%
PAE. 80%BE, 90%LAE, 95%BE 96%2AE, 97%BE 98%BAE. 9
O%LLE, X1 00%TH-HTE L\,

[0026])

FERTEIR L £ 72, FEDALIEICAET D RED T I BIREED, Yl DAL & Al
EUTENENNEGME KO C KT LT afl (22T, alk, 1~1 0DLED
BHTHE) OF I ) BERILEOEEAE X TOHEBIZE T, UEREDOMNEIZFET S
FrEDT X VIR, REDT I JEREALHBEOT I VBBEEZ2GEE 2 0WEDT
HoTH LW, ald, HEULIZ1I~bDBETHY)., FOHFFEFULREL ~3DEHTH
D, X5IZ&DFFUKIETI EAZZF2THY, FiIZFEFL<ix1l ThHs,

(002 7]

FEUOHEBEETIE. filkik, B2 270—FLFilkTcdhs, €/ 70 —FIFiRED
PEROTAVEATE LTI FIZIEX TgG (B, 1gGl, 1gG2, 1gG3. I
gG4) ., 1 gM, TgA, 1gD, I gE, XU gY»BETFohd, T/ 70—F
NERIE, 2RYUE. 230 E Wi F (ab’ ) o0 Fab’ [ Fab, Fv,
HEPiR) THEMN, ERPEPITE LV, R ELUSIE bifklik e 1 gG (fl,
IgGl, 1gG2, 1gG3. 1gG4) 2EHEHEBIZAETD MR, & MEbUA,
FIEFATHIRTH B,

[0028])

ikid, RPN T PR TH S, HIZAIE. ZOL>82hilE EdRUAZKD A
EMEZIEZTANAZECTRIINEZEASTH>TE L, TOEI BB E UTITE
7. BIZIE, 2N 8 (A IXRTF R, KYRTF REEG, FEOEKD 7 TEAM
XINZRNTE (Fl, BERVASIE) THoTE LW | FE . Ko +bawh
EIFohd,

[0029])

FELUSIK bifRiE 20\ 0EZ2HRETIHETH>TE LW, 2V 87HEUT
e BIRE MBS AR, MRS RAR AN O M B & > 8 27 8 (i), MjAh R & v
NI [ VAV R, JEESBERPETONDE,

(0030]

£ EARIMIZIE, PURDOPURTH 2 X NIk, mEEN A VISVBETH->TE LWV
o RN A VISBE UTIE HIZIE URBETFLN5,

(003 1]

(1) MAGHIE

PD—L1, GD2, PDGFRa (/MiEREERTSEA) . CD22, HER
2. RAT7FIVNLEYY (PS) . EpCAM, 74 7axs5>, PD—1, VEG
FR—2, CD33, HGF, gpNMB, CD27, DEC—205, #EBEZRIK, C
D37, CD19, Trop2, CEACAMbL5, S1P, HER3, IGF—1R. D
LL4, TNT—1,/B, CPAAs, PSMA, CD20, CD105 (v R71YV
). ICAM—1, CD30, CDIG6A, CD38, MUC1, EGFR, KIR2D
LL1, 2, . NKG2A, tenascin—C, IGF (Insulin—1like
growth factor), CTLA—4, mesothelin, CD138, ¢
—Met, Ang2., VEGF—A, CD79b, ENPD3., EBRZSSAKa, TEM—
1. GM2, ZU¥#H>3, macrophage inhibitory facto
r. CD74, Notchl, Notch2, Notch3, CD37, TLR—2, C
D3, CSF—1R, FGFR2b, HLA—DR., GM—CSF. EphA3, B7—
H3. CD123, gpA33,. Frizzled7%%®{4&, DLL4, VEGF., RS
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PO, LIV—1, SLITRK6, Nectin—4, CD70., CD40, CD129
SEMA4D (CD100) . CD25, MET, Tissue Factor, IL
—8. EGFR, cMet, KIR3DL2, Bstl (CD157) . P—HhRAYY
CEA, GITR, TAM (tumor associated macrophag
e). CEA, DLL4, Ang2, CD73, FGFR2, CXCR4, LAG—3.
GITR, Fucosyl GMI1, IGF—1, Angiopoietin 2, CS
F—1R, FGFR3, OX40, BCMA, ErbB3, CD137 (4—1BB) .
PTK7, EFNA4, FAP, DR5, CEA, Ly6E, CA6, CEACAMbL,
LAMPI1, tissue factor, EPHA2, DR5, B7—H3. FGFR
4. FGFR2, a2—PI1., A33. GDF15, CAIX, CDl166, ROR1,
GITR, BCMA, TBA, LAG—3., EphA2, TIM—3, CD—200, E
GFRvIII, CD16A, CD32B, PIGF, Ax1l, MICA /B, Thom
sen—Friedenreich, CD39, CD37, CD73, CLECI12A,
Lgr3., "NoVvATZ7z)VUSEIAK, TGFAR, 1L—17, 5T4, RTK, Immu
ne Suppressor Protein, NaPi2b, b1 AMEMBHE, A
34, Lysil—0Oxidase, DLK—1, TROP—2, a9 Y5771V, T
AG—72 (CA72—4) . CD70

(003 2]

(2) HOMEHRER - SEMER R

l1L—17, I1L—6R, I1L—17R, INF—a, ITL—5R, ITL—13, IL
—23. I L—6, ActRIIB, B7—Integrin, I1L—4aR, HAS,
Eotaxin—1, CD3, CD19, TNF—a., IL—15, CD3e, Fibr
onectin, IL—18, IL—la, IL—17, TSLP (Thymic St
romal Lymphopoietin), LAMP (Alpha4 Beta 7
Integrin), 1L—23, GM—CSFR, TSLP, CD28, CD40. T
LR—3, BAFF—R, MAdCAM, IL—3 1R, IL—33,. CD74, CD3
2B, CD79B, I gE (/7Y vE), IL—17A, IL—17F, C5,
FecRn, CD28, TLR4, MCAM, B7RPI1, CXCR1l, 2 Ligand
s. IL—21, Cadherin—11, CX3CL1, CCL20, IL—36R,
IL—10R, CD86, TNF—a, IL—7R. Kvl. 3, a914v5271) . L
IFHT

(003 3]

(3) MfRts

CGRP, CD20, 7304 K, 734 RSarhr7s 7Y, Calcito
nin Gene—Related Peptide Receptor, LINGO (
Ig Domain Containingl). a¥XZL1y. fila4tau, CD
52, A VAV VRRAK, taukv)Xy, TDP—43, SOD1, TauC3, JC
7 AV A

(003 4]

(4) JEGYE

Clostridium Difficile toxin B, ¥4 AHOIAI
A, RSOA4NWVA, LPS, S. Aureus Alpha—toxin, M2e&X>/S
7. Psl, PerV, S. Aureus toxin, AVI7INZTVHA, Algin
ate, ETRUERE, PD—LI1, A1V INTVYB, VR MV EZ—~ F—pr
otein, Env, CD3, WEMKEE. 2L 7T, MABRE

(003 5]

(5) BN - wmDER

73InoM RAL, SEMA4D (CD100) ., 1AV VEZEIKR, ANGPTL 3,
IL4, IL13, FGF 23, HIBEERMEARLVEY, NIVAYASVLFU, NVFYV
F
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(003 6]

(6) HEyA

Factor D, 1IGF—1R, PGDFR, Ang2., VEGF—A, CD—10
5 (Endoglin). IGF—1R, 7314 R

(003 7]

(7) & - BB
Sclerostin, Myostatin, Dickkopf—1, GDF8, RNA
KL, HAS. Siglec—15

(00 3 8]

(8) IMmuEpd

vWEF, Factor IXa, Factor X, IFNy., Cb, BMP—6, F
erroportin, TFPI

(003 9]

(9) Fofiord

BAFF (B ¢cell activating factor)., IL—18, PC
SK9, NGF, CDb45, TLR—2, GLP—1, TNFR1, C5, CD40, L
PA, 05 7FVSREk. VEGFR—1, CB1l, Endoglin, PTHIR,
CXCL1, CXCLS8, IL—1p., AT2—R., TAPP

(004 0]

KVIFE UWEBIEETIR, PR 280EMEIR. €/ 70— dkisN 33
BHMMETHD, B/ 70—FNPAROT AV 21 Tk Pukico>onT EdLZED L
FRRTHBN., 1gG Bl 1gGl, TgG2, 1gG3, 1gG4) MiFELW, #f
FULIE B/ 78—-Fikid. 2T/ 70— LVHKRTH 5,

(004 1)

XHICEDITFEUVCEMEETIE, PRI 2 BAEYEILZ. 28T/ 70—+
WTHDFATPuR. b MEPUR, 723 Mk B, 1gGl, 1gG2, 1gG3

[ gG4FEDI gG) T HHMMEWETH S,

(004 2]

FrIZHF £ UWEBZE TR, PRI 28w E L. Tl (A) ~ (C) »HRd
BXLUBIENI2OTNN—DDF c HIRA VNI EE2ERA, hOPEMESEEZ ET 5Pk
T ABAMEYMETH S -

(A) BFFE=Z1OT7 I EIS 2E0F c &2 VN8
(B) BEAF/ S 1 OT7 I JBEANIZENT, 1 U EEBMEOT I 7 BEERIEED /A, A
CREEULKIBBBINET I BN 2 G0 F c A VNI HE ; £20F
(C) BAFZLOT I S E 9 0 %A EDFR—M%2RTT I VB %2 &L F ¢ 5
&Ny E,

(004 3]

A& S 1 O7 I JEESNIE. F cilgx N0 ETHd, ZDEDRF c g i N
7Bk, DIEEEET B NALNT VWS, ULAaR->T, kit (A) ~ (C) OF ¢
WA VISTEIE DIEEEETBHIENTES, £/, ZOLHARF cfIkZ VN7 E%
BLPURE. PIFEMEGEEZAETEIZLNTE S, BAIFS LIBT3 1 8MDT I J ik
Hix, TEOT7IVBEIETHEN, HEUITFMET I VBERZETHY ., IVIFFFEULL
B9 D &S RIEMMEMEEAETEZ T I VBRETHY, XLk ELLiFOos Yy
V. AVAA Y VERRT I UTHY ., I ELLIFaA YV EART I THDB
o MAFF1IZBEITD 1 INDT I VERIE TEDOT I VBEIETHLP, IFFEUL
MY I B E LGN IV BERETHY . KO E U IZIEMMENEE AT S
TIJEEREEZIZBYT I VBBRETHY, Ik FEuiFns v o ELEIN
RIVIBTHD, BIEFES1IZ8IF22 1MOT7 I JBEEX TEOT7 I VBERETH
M, EUSIEFMET I VBERIETHY . IV EUITIEMMEMEEETET I B
BRILTHD, I5IEVHFUR TV VELZR TSI 0THE, BHES1IZEBIT5
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140607 IV ERERIEIE. EEOT I VBERETHE2D, HEUIETBMET I Bk
ThHY), IVHFFUSEFINEIVBREZFITANSFUVBTHD, WHES 1LIZBITS
1420807 I VEERREIE. EEDOT I VBERAETH2D, IHEUIEHET I Bkt
THY, IVHEUSITIEMEMEEETL T I VBIERETHYD ., IV FFELLIX
AFFA=y, A4V ERZFAVOAATVTHY), RIZHELUSBFAF AV 201
VUTHDB, BHFS LIZBIIE 17707 I BRI AEOT I VBEETHS
D, FEUIRFMT I VBEETHY, IVIFFE L IIBET B &5 2 I Mt ]
WEETAZT I VR EZITIFMMEMEE2ETE T I VBRI THY, IHICEVITE
UIBRAVAZY, T2V RV 0THY., FIIHEFULSBFBAVAZ V21T
FZUTHD,

(004 4]

IEUVWEREE T, WAES 1o7 I BESIL EAHFS 207 I BENIZE
1%6220~4490DT I VBEENGLRET I VBEEINTH>TE L\,

(004 5]

MO F UWERERETIE, IAHES 107 I 7 BEANIE BEAEFS 3 D7 I B
B2 T~23640DT I VBEENGLRET I VBN TH>TE LW,

(004 6]

REDEMEETIE, BRUAZED2BT I VBESN 2G50 F c fHEX VN0 E 2G50
Hix, ERUZESY BT I VBIF 2G50 F c A V78, B XOPMRD TR %
GLIMRTH->TE LWV, TD &S Bk Fag e U Tk, FAThidk. & Mepik
C FRFe bR W TgGl, TgG2, 1gG3, 1gG4%DI1 gG) OEHM
WMTH->TE LW,

(004 7]

Fefilg& /828 (B) Tk 73 BBEREORE, & N KTHANS RS
BELOEINDL, 2, 3FLF4THWOEEIZELY, HEZFEBHHOT IV BEREEHN
BEINBDL, 7TIVMERIEOLRIE, 7 IV BEFIFTD 1 DOMEBITEAINTE LA
. BEORBBZTIRICEAINTE L\, HEE TUEEZFB8UH ) X 2237 BoiEk
EREIHEHBDOBRMERE RS, HAGE T UMEE 2380 2R3 EL flzE 1~10
Offl, WHEUIEZLI ~80M, VI FEFUSIXLI~501f#, 1 ~3 0. 1 ~20f#, 1
~1 O E~ix1 ~6M (Bl 1M, 2fM&., 3. 4. £/2E5M#) TH5,

(004 8]

F s o8 (C) Tk, BHES 1 OT7 I A L OR—M%iE. 7 0 %2
E. T5%BLE. 80%LAE, 85%BLE. 90%LAE. 91 %BAE., 92%ME. 93
%A E. 94 %AE, 95%LAE, 96 %AE. 97 %LAE, 98%UEEAZIXI 9 %I
ETH-TE W, BRFEHATIE., XRTFREFLZFIBYVARTFR (28 08) OFE—ME%
OFHIE, 7IHVITVZXAblas tplZ&LIiFd>IZENTES, £LDEMKRKIZIE FYR
TFROEMOBEE%IE. National Center for Biotech
nology Information (NCBI) ZBWTEHMHEXNTHWETILTY X
LAblastpliZ8WT, F7A4NMMNEEDScoring Parameters (M
atrix:BLOSUMG62 ;Gap Costs:Existence=11 Ex
tension=1;Compositional Adjustments:Cond
itional compositional score matrix adjus
tment) EHNTITDZENTES, £/, RUXZVAF R GEEF) OFE—M%
DEHIX, 7TV ZXAblastniZLIfF52&NTES, LOEMAWMIZIE FY X
IV AF ROE—M%DHEEIZ, NCBIIZEWTIHEMEINTWETIITYXAD L as
tniZBVWTC, F7ANI{EDScoring Parameters (Match/
Mismatch Scores=1, —2;Gap Costs=Linear) Z2H
WTITH ZEMNTE B,

(004 9]

DIWEEITE T D W%, WA VNI EORW (Wb duEit) LFEUEKRTH D,
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UZo T, [DeEE2ET S ik, BWEOPUREERKIZ, Pk UTHRET A2 L %
=AU SR

(0050]

BELF c A VN B R EGOIUME. HORM (B, iee. PURKSEEE) % 2R
FTBHEY . BEOWAIZ, ZENBAINTWHTE LWV, HROREME2{#E L5, &R
MEAINTE IWT IV BEREDAEIL YEEIZHLNTHD, BARMIZIE, 4GS
k. 1) EFEORMEZ2 G280 VN BOT X JBES 2 U, 2) MR
FEINTVWAHEE, 8LOHENMITEEINTORWERZBSNZL, ROT, 3)
SNZAREI N T OB MRS L ORI E I N TR WM S, e, HEEEIC
R E % B2 U152 i K OSBRI E B R H 2 B2 USSR W E THITE 50
T, WG - BEEOMEME 2 FE#dT 2 2N TX 5, UAAoT, Y¥Egid, FEF c fH8
RN BEBLIRDT I ) BEFNICB OV TERNEAINTE W7 I BREIEDN
BERRETE S,

(005 1]

TR BEIENERIZ LD ARINE GG, T BEEOEBRIY. REWNEBRTH -
TH &V, RHMEFRTHWOND GG, HE THREWEBR] X EDT X J Bk
., FUOMEEETET IV BERETERTLZZ 2D, HUOMEEZETET I/
BERFED 7 7 3 —ik, HYHELBTHNTHS, HlxiE ZoL>A773I) - LTIk
IR AET AT I B (. VIV, TIAFZY, R AFIY) . BEAEE S
TBTI B, TANTXEUER. TIVAIVER) . JEMEMEMMAEEET ST I
g (B, 7ARSF, TVERIV, VY, AVAZY, Favy, YATAY) | FE
M2 A9257I 8B (B, ZJVy, 7oy, Ny, aqvy, AVaq vy
VY, Tz T Iy, AFA=y, NITNTTY) L B EMIEE AT S
TIO W, AvAz=y. N) v avaqaYYy) | SEERENEEZETSET I B (K
LFaYvy, 7T o=y, NIRRTy v, RAFYY) L B RaFIOUE (H
TNha—=W, 7 =) EEMEEETETI B B, vVY, AbA=V, F
YY) . BIUOWHMEGAENEEZETEZTI B W, YATA Y, AFAZY) NET
bd, IHFEFULIZ TI/VBOMEENERE. TANRNTEUVBRE VA IVERE DT
DBEH, TIIXo )YV AFIVEDOBTOBER, N) T hT7y v Ty
SoVEDOBTOEBR, 722752 eN) v EDRBTOBER, oAV aA
VUET I ZVEDMTOER, BLUTVYVUET IV EDOBTOERTHH>TE &
"

(005 2]

il (A) ~ (C) »oRZEELVEINDIVITNIL—DDF cflill% &bk LT
k. IR FASHUR B DYFRI T NV FIURT ATV FIRT, Y
XTI, UMW EFITT, FAXVYFIYT, AR NFHIYT) | b MuFUR ()
AV T RYVERAR T, NSAVAR T, FLUVAR T, AUV T, T
TVYRT, RNANVYST, FRYVYST (1gG4a) . hIIYRT, =2V IRT (
lgG2) ., BHLIVYRT, "WYY T, ALYV T, RRYVYY T Ko7 o
VW27 (1 gG4) ., ARIVYST, TavwwvvwJ, X5VAYT, A1rex V<7 (
[gG4) ., LAVYSRT (1gG4) ., 7TFVVYYT) . Mk Wi, 74D A
TRV AR T, DVART, DATFRAYT, WFFRXT, AT7VAYT. T
AT (1 gG2) . ACVALRYT, RYLART, IFIUNIXT, AV T, =K
V7 (1gG4) . ¥R, Thnrs<7 (1gG2) . Fynr<Jg, 2w
LT, TN T (1 gG2) . A53YRT) " TFonhd (1 gGHYHTHA1 TSI
EELULTOVAEWVES,. 1gGlTHhaILERT) .,

(005 3]

FR U~ &S BHMTH T2 HMMEmE L VT, Mz, R7PFR (F) IRTF R
L IRVRTFR BRIV EEED) | B LEY. . SB-RTF REES
R, _RTF R—EDHEEWMEEGIR, BB—Ry FEEERBTONS,
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(005 4]

REDEMLETIE, BB UL &S BRI 28I E X, RTFR (F) IR
TF R, RYVRTF R, RURNIBEREL, BEAVUNIETH>TELD) THoTE L
Wy ZDOEDBRTFRELUTIE HIAIE IR REINTNS :

(1) ehT gGaflt (T4abb, bhlgGl, 1gG2, 1gG3BLKUI gG4,
PURFEIRR) Ot (CH 258 (2632 1 g GEERTF R B, FHEA
2016 ,/186206%, EEAM2013,/7027796%5, EEARE200
8/054030%5%221K) ;

(2) e b gGefofEmER (CH 28 <@ttt Ed2ProteinA M
imetic (PAM) peptide (i Fassina G et al. 6 J
OURNAL OF MOLECULAR RECOGNITION, 1996, VOL

6, 564—56 9% ;

(3) bl gGefoRiEmsER (CH 2 M2 E3S2EPIHRSTLTA
LL (By&=525) B, Ehrlich G. K et al., J. Bioche
m. Biophys. Methods, 2001, VOL. 49, 443—454%%R
)
(4) e M1 gGaforEaid (F c o) 2 H4% (NH2—Cys 1—X
] —X2—X3—X4) 2—Lys—Gly—OH (Hl, Ruvo M et al.,
ChemBioChem, 2005, VOL. 6, 1242—1253%%M#H) ;

(5) b1 gGefOREmER (F c i) [CHAMEE2EISIFARLVSSIRY (
is#HFES526), FGRLVSSIRY (By&ES527) . BPEIUOTWKTSRISIF
(7 E=28) (. Krook M et al., Journal of Imm
unological Methods, 1998, VOL. 221, 151—157%
Zi)

(6) e M gGEBORCHIBICHNMEEL2EdT25QSYP (FAFS29) Wl Ja
cobs J. M, et al., Bio. Techniques, 2003, VOL

34, 132—141%31K ;

(7) e b1 gGEROFFEHER (F cfR) IZBFMME2EdT2HWRGWY (BHHES
30)., HYFKFD (B4#&#FS53 1), BLXUHFRRHL (F4F=S32) W, C
arbonell R. G. et al., Journal of Chromato
graphy A, 2009, VOL. 1216, 910—91 8% ;

(8) b bI gGeOFEmEIR (F c i) [CHAMEE2EITSIDAAG (F5FHFS3 3
) ], Lund L. N. et al., Journal of Chromato
graphy A, 2012, VOL. 1225, 158—167%z&l) ;

(9) eI gGeforaaid (F caid) 2542 Fc—1, Fe—1T1,
BPIUOFcec—111 (], Warren L. Delano et al., Scien
ce, 2000, VOL. 287, 1279—1283 ;HEHEAM2001, 04574
6 5&ZMR) ; RHUNZ
(10) b1 gGaeforEais (Fcald) (CHAMEE2EITO5NARKFYKG (!
HFES34) . BEUNKFRGKYK (Fis#%S535) (i, Biochemical

Engineering Journal, 2013, VOL. 79, 33—40%=%
W .

(005 5]

BOFEDRMLETIL, BB U LD RPURICR$T 2 BHAMEwEIX. RTF RUHND
METH->TEL, ZOL5EYWELLUTIE HIXIE thlgG W, e bl gG1
~4) OFFEmE, (CH2 8, izl ys 34 008 cHfiMte2Ed257 TA2v—
., GGUGCUBLUGGUGAUZ%NDGGUG (C/A) (UST) ®F—784
T TR —=) BNREINTVD B, FEEBEARME2007 /0047485 A ; Nom
ura Y et al., Nucleic Acids Res., 2010 Nov
;38 (21) :7822—9;Miyvyakawa S et al., RNA., 20
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08 Jun;14 (6) :1154—63%%) .

(005 6]

BB U 72 &S BPuTd 3 2 A E IR, YESTICB A AEOARD HIEICELY
155 2N TEL, MIZIE. PUReE, /23 PURTFOWO R TF R B, ik E L
FEISAVHIBH U TV B G, MBI T ZEST 280 R TF R) 2HWT, bk /E#
B EIZK) W, NA 7Y R—=ik) | ELEENMEYEE2 ATARER A 75D ()
RTFRIATZV, HiRkSA T2V, bikEENMRS A 750, 7RI —=54T5
V., 77—=Y54 7Y, mRNASALT7ZY, cDNAZALTFY) »oEAMEYE%
AN == 52 kizk) W, 77—V T4 ATV A SELEX#E mRNA
TA ATV VRV —AT A AT VA, c DNATF A AT VA BT+ ATV
1¥) . BHETE2ZeNTEE, /2. PUMCHT2HHAMEME I PUADF ¢ Eik (A%
PEGEIR) (X 2B E TH 255, AR (Bl T1gG, TgA, TgM, Ig
D. I gE) OF ciloiess (. CH1, CH2, CH3) HIZFETIHH R
TFREHVBZZEIZED, PUKRDF ¢ P OLEOM TN U TERWIZHEST 2 Z
EINTXBEMMEYE (B, Pk, 77EY—) EMREIZIETEIENTEXE, 20
LT U THUG I NADBAMEMBE OB MZiE, BRHNESSBEXFS IR E DB L U5
WEDREIET D, U U, B SHEIHOERIMEME TH>TH,. BEETHWS
ZEIT&Y., TORMPFELGREMMT I ENTE S,

(005 7]

FEUVOEBEETIX, RIS T28IMEMEIX. XRTFRTHE, ZOLD BT
FREUTIE &/ Z70—FIPROEHFHEBIC T 256082 535X TF RBIFE L
. B/ 70—=FNVHEROF c i I 2562 ET2_XTFRBEVEFELL. 1
gGOF cHHIBIZN T 2HEGREEZETEIRTF RPXLIZLVFE LY, RTIFRODEX
LUTIE BHZREXINBOD, flziE, 10~40 (), 10~20, 20~30. B
FU30~40) OFIVBEENSRERTF RTHE, XRTFREZWMETE7I 8
BILE UTIR, RARZVSNVEERK T2 20O L—a—7 IV BERES L OZDVAR
BEAR (B, D=7 I VR . THALOEME (. B—T I V) BEITo5ND,

(005 8]

HEDEMEETIL, A UA LD BRI T2 HIMEYE L. UTOonThhoT
BN E GO RTF RTHoTE LU,

(a—1—1) FNMQQQRRFYEALHDPNLNEEQRNARIRSIRDD
(A FE =1 1) o7 I 7Eas Bl {bEWm22~24, 29%3) | £4I1%
(a—1—2) FNMQCQRRFYEALHDPNLNEEQRNARIRSIRDD
C (BAFE=12) o7 IS (ARSI Z 3 4CIZEWT 2 DOKMNRRTEBRIN
TWa7 X /BEFD 2B WT, BFIFOWTNND 1 ~3 D07 I /RN, [F—T
HRBE-STE L, VIVEE, TANRSFUVBERE, BXONVEIVBBRENGRD
XD BIENDIZ L 1 DOT7 I VBB BEBRINTHS 0,

(a—2—1) B—A 1 a—NMQQQRRFYEALHDPNLNEEQRNARIR
STRDD (E4#HE=13) o7 I /#REY] (Bl {EEW26~28%HK) | £
(a—2—2) B—A 1 a—NMQCQRRFYEALHDPNLNEEQRNARIR
SIRDDC (FAFE=14) o7 I WS (ARSI Z 3 4 CIZBEWT220DKMNR
TEBINTEY., ONEKBOFNB—A ]l aTEBINTWS T I JBES) 280
T, FHAFOWTINDLD 1 ~3D2D7 I VRN, F—TERLE->TE XL, VIV
HOTANTGF UKL, BTN EIVBEENGRIBLVEIINEGEALZ1DDT
IBERRICEVEBRINTEY, D
(b) BAFE 1 1 ~14D8MHET I/ BEAIE I LTI 0% EDE M2 ET 2
7 3 BES EELRTF R,

ZDEDIBARTFRIZ, B2 270—FIINFUROF c HBIZN T 255G0E%2 H9 5,

(005 9]

BB S 1 207 3 JBEINERERTF R, RTPF RBESH EOHEIZ LY.
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Z34CEUTHIONTOBEHIMERTF RIZBWTNRKIENSHMAT2 6FHE 2 8%
HD2D2DK (VYY) #R (TIAF=V) KEAELAEDTHS, L7 I /B %
GUHRTF R2EOLAREHOIEWIZ. BT gG FcellBI32REDT I JEE (
i, Eu number ingilff>5Lys248kEEAIFLys246%%HE, Lys
288F/HFLys290, Lys317, I2VEENLBIEDNOMDT I J i
) OAEERNZEMSIICEHTHS, 26, EEdZ234CO7 I /BEKMIEZ. FNMQC
QRRFYEALHDPNLNEEQRNAKIKSIRDDC (Jid#|#&536) THD

B, Starovasnik, M. A, et al., Structural
mimicry of a native protein by a minimiz
ed binding domain., Proec. Natl. Acad. Sci. US
A., 94, 10080—10085 (1997) 2z .

(006 0]

BHIMEARTFRIZ, e b1 gG (B, BBdUAZELES >R eI gG, IFrEULLIZk I g
G1) Iz d28HMEETEIZENTES, LRl TF R 2200V 251V
BRI (B, 5B LU 3447 285056, 200V AT VEENRY AT 4 REEE L
TERRTF REFELUTHTE LW,

(006 1]

DY VEREE TANRSF UKL, 23004 3 VR (EEHNC & o TERINE
BTHDHDT I ERERE) NEAINAIAMBEBELUTIE., bl gGl1EDE M gGIZT
LDHMMEETLIRVAEOMNEZFHATEIILENTES, ZOLDBAEICDOTIL
MEBETHIIEL CHETEHIENTED, VIYVERE 7TANRSIUBEE £/42%
TINARI VBERENEAINDAEIL VATA VEREUANOT I VBERETHH-TE &
W, FOIFEULIK EFANICEI>TERDIEMTE DT I VBEENPEAINDAE L
Uik #IZIE 1A, 365, 640, 7HL. 136, 2007, 2447, 314, BKU3
2RDT X BERENEIT NG,

(006 2]

FEUSIE (a) B8&KU (b) OFMEE2ETS LT I/ BEIX VY VERE 7
AN X VBRI, BRUOTNVA I Vg (BREAICE > TR CEMiTE2T7 IV $
AL DNORBEELDEIEIND | DOREDT I JEFEIE (FEU<E VY VKL %
FIEDALIEICA L, D, RARR VNI BEEZERTLMEED2 0FOT I/ HikE (I E
ULiE, VIVEREE, TANSEFUVBERE. BXU0TVE I VBBERFEDAAD 1 THOT I
JWBERFETHY ., TV EUIRV Y UVEIEDAD 1 9D T I BRI DR %L L
AT DA EMADALEIZET D ZEEEAHELY, ZDED BATEDAE L. FFIZRE
XN, BIAE 1AL 347, 647, THL 134, 2047, 2447, 3147, BLU3
2RDBEITOENG, (a) LT (b) OFRMEE2ET 2 LT I /VBESIEZ. 220DV A
T4 VEBENPHFEINTE Y., ZhABD20DY AT VEIZI 2T ¢+ REEGITEY
MELTOWTE LY, BANESL I ~1 40817 2/ BESIZH LT 0 %A EDfE-—
MEETDT I MBI 7 IV BERIEO R, G, MBS XTHEANSREEEELY
BINns1l, 2, 3FAZFATOAR (FEUEKELDR 2L, 1 ~3Mf relL<<ix
L2 2M, EVFEULLIEIE OF7 I VBERESUEINZEDTH>TE L\,
73 OMBEREOLEIL, 7 I BN TO 1 DOOFEBIZEAINTE LWV, HEORE
BHUFITEAINTE KW,

(006 3]

FVIFELLIE (a) BLXU (b) OFEE2 AT D LGl 2 JBESNIE. BT (¢)
F/2F (d) THoTE LW,

(c) AR (1) ~ (9) OF I VBEANNLRBHEEDEIIND T I/ BES] :

(1) KNMQCQRRFYEALHDPNLNEEQRNARIRSIRDDC (F#]
T=37)

(2) FNMQCQKRFYEALHDPNLNEEQRNARIRSIRDDC (fl%]
F=38) ;
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(3) FNMQCQRRFYEAKHDPNLNEEQRNARIRSIRDDC (fid4
KE39)

(4) FNMQCQRRFYEALHDPNLNEEQRKARIRSIRDDC (fd4
HH540) ;

(5) FNMQCQRRFYEALHDPNLNKEQRNARIRSIRDDC (fid4
HH41)

(6) FNMQCQRRFYEALHDPNLNEEQRNARIRSIKDDC (fid4
HH542) ;

(7) FNKQCQRRFYEALHDPNLNEEQRNARIRSIRDDC (fid4
H543) ;

(8) FNMQCKRRFYEALHDPNLNEEQRNARIRSIRDDC (fid4
BE5E44) ;, 8&LT
(9) FNMQCQRRFYEALHDPNLNEEQRNARIRSIRKDC (fid4
HH545) ; HdVIE
(d) F&d (1) ~ (9) owdFnshro7 I BEFIZSWT, 1250V I VvEBES LU
20DV ATA VEIEMADOAE (B, 1AL, 360, 6467, 7hi. 136, 2047, 24
A, 3 1A, BEU3 2HMDAE) (2BWT, VY VEREDA D 1 OFED T I ) LD
ERE2HTSE, Fid (1) ~ (9) OWTArDOT I JBESIZF LT 0 %L EDlE—
M (BB U2 &2 B 0T I ) BEREOBMITH-TE LW) 26957 I BIES,
COEOIBTI VB EGELRTFRIE I gGOF c BRI TG MEEETR

EWHERINT VWS, (d) OEET I /VBESE2ET2HMMERTFRE, £/ 70—
%w#%wi FIIZ T BAEGRER BT AT F RV E UL, B 70—FIIHkD

I T B EEGHE AT IR TFRBEVFEULL. 1 gGDOF c {4 24
é%%ﬁﬁéxi%bﬂkamioﬁibwo

(006 4]

Lﬁﬁm%Nf%Fu\Mﬂﬁ%l1~14@%%7$/M%Witukﬁ(l)~(
9) OF7 I VBRI LTI 0% U EDR—ME2ETIRY ., ZEBANIC & > TERMNE
BTHD1O07 I WHBRFEOBEADINCE, X5RDZTIVBEREOEREEFELTNHT
Ld, X6RBZTIVHBOLEZEATEAIMBIZDWNTIE, UEETHNIEIESIZH
ETBEIENTXE, FlzIE, 1MOToV TSV 6OT7NFo v 1
3o Y URREE 20D TNEIVIBRIE, 2 46D T ANTF UKL £72183
1D TINF o (EBAICE > TRBIEBHITE ST I BEREIEBIZEA I N/
MNEBEZBRL) THOTEMHTEIIENTES, XLRBTI/VBOERIZLVEATE
57IMEUTIE HizIE 7o5=v (A) . TANRNSFY (N) . YAF1Y (C)
CIONVAERIY (Q) . VY (G AavaqaYy (1), aq4vy (L) | AF4=
(M), Jz=h 7oy (F), vy (P) ., VY (S) ., AbA=yv (T)

N)FRT77y (W) . Favy (YY), Ny (V) . TASSEVE (D) . 7
AIVEE (E) . 7IV¥=y (R) . eAFYY (H) . 8LV IV (L) BTN
5, FEULLIE VIVEUHADINGD L OFOT I VBAFHAINTE LW, 73 /B
FLAEEZEDEOWTNTHoTE LW, LIEPFE U (HEHTIERTTF RE2H
BT BT I BBREIIETCLETHD) ,

(006 5]

BB 1 1 ~1 4087 I JBEMNE~1E (1) ~ (9) O®iE T I/ Bl
GBEM%DFEEIX, FRUAZEBEVITRETEZENTES, H %O I
FUSIE92%BAE, VHFEFULIFI4%ME, X5 DFEUIZ95 % E, H
WHEULIZOT%YE (Thbb, 1207 I )BEEOLEDODAEZETIED) TH
STEHE LU,

(006 6]

B OREDEMILETIE, BB U7z LD PRS2 8 EIX. IFoWwIhn
DT I BEH % ELRXTF RTH D,
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Al—1: (Xg—3) 5—C—Xaal—Xaa2—Xaa3—Xaad4d—Xaab—
Xaab—1—1—-—W—C— (Xg—3) p (Ad5FES15)
Al1—2: (Xg—3) ,—C—Xaal—Xaa2—Xaa3—Xaad4d—Xaab—
Xaab—1—V—-—W—C— (Xg—3) p (A5FES516)
ANl—3: (Xg—3) 5—C—Xaal—Xaa2—Xaa3—Xaad4d—Xaab—
Xaab—V—V—W—C— (Xg—3) p (FHES1T7)
Al—4: (Xg—3) 5—C—Xaal—Xaa2—Xaa3—Xaad—Xaab—
Xaab—A—V—W—C— (Xg—3) p (AHFES518)
Al—bH: (Xpg—3) s—C—Xaal—Xaa2—Xaa3—Xaad—Xaab—
Xaab6—L—L-W—C— (Xg—3) p (FHFE519)
ANl—6: (Xg—3) ,—C—Xaal—Xaa2—Xaa3—Xaad4d—Xaab—
Xaab6—L—1—-W—C— (Xg—3) p (idslIFES520)
Al—7: (Xpg—3) 5—C—Xaal—Xaa2—Xaa3—Xaad4d—Xaab—
Xaab—L—V—F—C— (Xg—3) p (F#HK521)
Al1—8: (Xp—3) 5—C—Xaal—Xaa2—Xaa3—Xaad—Xaab—
Xaab—Q—V—W—C— (Xg—3) p (BHES22)
ANl—9: (Xg—3) ,—C—Xaal—Xaa2—Xaa3—Xaad4d—Xaab—
Xaab—E—V—-—W—C— (Xg—3) p (Aid5FES523)

(o,

(Xo—3) ald. 2L, TIUWFURERLE—T) I VRERE—T ANT TR 7 AN
TX VBRI, FLRET AN FURETH Y,

(X0—3) pik. BU, AVAZVEE—FOY VEHE—C AF VUM £2EA
VAZVREETH Y,

Xaalik 779=VRETHY,

Xaa2id Forvukik M TFh77 0B FAZRCAFIVERETHY.

Xaa3ld CAFIVEME Tz 772U Fuv ok NN Tv v
B, TIUFoURE A7)V VRERETHY,

Xaadit, VIVERETHY.

Xaabld ZUYVEHE vV UVEE TANTIFURE V&I VR T AN
TIXVIBERE, INVAI VR o7 oo VR FavUuRE NS NT Y
VS B AFIVURBRE AVAZVERE oA Y UVRE TV N VR
AVOaA Y VUERE FRETNAVFURETHY.

Xaabld ZNVEIVEIE JIVRIVIBEEE 7TANRNSX UL £/2137 A5
FUBBRELETHD, ] . HDVIE
A2—1: (Xpg—3" ) 3—C— (Xaal” ) —(Xaa2 ) — (Xaa3’ ) —
(Xaad4’ ) —(Xaab ) — (Xaab6’ ) - L—V—W—C— (Xg—3 ) p
(A %52 4)

(o,

(Xo—3" ) aB&V (Xog—3 ) pixehzth, figd (Xg—3) 2B LT (X
0—3) pEEIUTHY,

Xaal ., Xaa2 ., Xaal3  Xaa4d4’ . Xaab [  Xaab6 Z¥Fn¥
., AiigiXaal, Xaa2, Xaa3d, Xaa4d4, Xaab, Xaab6lEUThHhb,
J

ZOEDBRTFRIE B/ 70—FNPHEOF c 9 2585G68%2 69 5,

(006 7]

PRl —1~1—9, BLXUOKX2—1TRINDT I JBEFNIZBNT, Xaa2id
CFaYvURIE NNy UBRE R RAFIURETHY. HEUIR Fo
VUM, FRRN)TS NI URETH S,

(006 8]

EREAl—=1~1—9, BLUOA2—1TERINDTI/VRESNIIBNT, Xaa3lk
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CBAFTUVRERE, JxV TV, FaYvURE NS NT v U TUE
SUBRIE, ATV VRERETHY, HEULLIK BAFIVRERETH B,

(006 9]

EFHRLI—1~1—9, BLUR2—1TERINDT I VBEHIIZENT, Xaabik

TV UBERE ) VERIEL T AT R URE. VA I VRIEL T AT FURRIE
CINVRIVIEREE, T VT oV, FuYURE. N TN Ty VERE e X
FUUEKE, AVAZ VBRI oA YU TV N UVERE rvaavy
Br, FRRTNVFURETHY, FEUIK VI URK, AVAZVEE oo
VURETH B,

(007 0]

EREAl—=1~1—9, BLUOA2—1TERINDT I /VRESNIIBNT, Xaablk
CONEIVIEREE JNAI VR, TANRNSXEURK, 23T AN X UBBET
HO, FVFFULRE. TINVEAIVERETH B,

(007 1]

FELUIFK EEHRA1I—1~1—9, a&@ﬁz—11%*h5wfh#@7 J g
2 ELRTFRIE TALoRELYEINDT I /MMW%Aﬁmi%bfﬁé
(1”) RGNCAYHKGQIIWCTYH (Fi%F&=46)

(27) RGNCAYHKGQIVWCTYH (B#FEE47)
(3’ ) RGNCAYHKGQVVWCTYH (f#&HES48) ;
(4°) RGNCAYHKGQAVWCTYH (F#FKEEZ49)
(5’) RGNCAYHKGQLLWCTYH (B#{HEE50)
(6”) RGNCAYHKGQLIWCTYH (F#HE=51) ;
(77 ) DCAYHKGQIVWCT (BF ‘KBS 2)
(87 ) DCAYHKGQVVWCT (HFF/E=5 3)
(97 ) DCAYHKGQAVWCT (BF ‘KBS 4)
(107 ) RGNCAYHKSQI IWCTYH (B#KEE55)
(117 ) RGNCAYHKNQI IWCTYH (F#HEE56) ;
(127 ) RGNCAYHKDQI IWCTYH (B#HFEE57) ;
(137 ) RGNCAYHKQQI IWCTYH (i%&K=58) ;
(14 ) RGNCAYHKEQI IWCTYH (F#HEE59) ;
(157 ) RGNCAYHKFQI IWCTYH (F#HEZ60) ;
(16 ) RGNCAYHKYQI IWCTYH (B#THEE61) :
(177 ) RGNCAYHKWQI IWCTYH (F#HEE62) ;
(18 ) RGNCAYHKHQI IWCTYH (F#HEE63) ;
(197 ) RGNCAYHKTQI IWCTYH (F#HEE64) ;
(20" ) RGNCAYHKLQI IWCTYH (B#EZ65) ;
(217) CAYHKLQIVWC (W% %®=56 6) ;
(227 ) CAYHKLQLIWC (BFFEHF6 7) ;
(237) CAYHKSQIVWC (W% %®=56 8) ;
(247 ) RGNCAYHKGQLVFCTYH (F#HEE69) ;
(25> ) RGNCAYHKGQQVWCTYH (#&KEE70) ;
(26”7 ) RGNCAYHKGQEVWCTYH (B#{HEE71)
(27 ) CAYHKGQLVWC (BAFE ST 2)
(28 ) RGNCAYHKAQLVWCTYH (B#FHEE73) :
(29" ) RGNCAYHKVQLVWCTYH (B#HES74) ;
(30" ) RGNCAYHKLQLVWCTYH (B#{HEET75)
(317 ) RGNCAYHKIQLVWCTYH (B#KHEE76) :
(327 ) RGNCAYHKSQLVWCTYH (W#H&KEE77) ;
(33" ) RGNCAYHKTQLVWCTYH (B#FHEE78) :
(34> ) RGNCAYHKNQLVWCTYH (#&KEE79) ;
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(35’ RGNCAYHKDQLVWCTYH (F4&=580)

) ;
(36 ) RGNCAYHKQQLVWCTYH (#&K=E81) ;
(377 ) RGNCAYHKEQLVWCTYH (fi4%S82) ;
(38 ) RGNCAYHKFQLVWCTYH (F#%KE83) :
(39" ) RGNCAYHKRQLVWCTYH (F#KEE84) :
(40" ) RGNCAYHKHQLVWCTYH (F#KEE85)
(417 ) RGNCAYHKWQLVWCTYH (F#KE86) :
(42 ) RGNCAYHKYQLVWCTYH (B#HEE87) ;
(43> ) RGNCAYFKGQLVWCTYH (ii5%=88) ;
(44 ) RGNCAYYKGQLVWCTYH (F#KHEE89) :
(45> ) RGNCAYWKGQLVWCTYH (5&KEZ90) ;
(46" ) RGNCAYRKGQLVWCTYH (B#FHEEZ91) :
(47" ) RGNCAYGKGQLVWCTYH (F#HE =9 2) ;
(48" ) DCAYHKGQLVWC (BdFFES9 3)
(49 ) NCAYHKGQLVWC (BFFEF94)
(50 ) CAYHKGQLVWCT (MHBE95) ; BLO
(517 ) CAYHKSQLVWC (B4 FE 59 6) ,

IDEIBTIVBESNEEGEORTFRIE 1 gGOF clIBIINT 2502 HT S
ZEVHERINT WS,

(007 2]

EEARTF ROKT I ) BEFHOHIZEER L 7200 s 200V A5 4 VR, Y
ANT 4 REEGIZEVBRARTF REETEIENTED, HdWIK EERTF RIZ
BT, 2DDVATA VEETO AN T 4 RER, IR TRIND ANFZIIVEERY
VAT HEREINTHTE L0,

(007 3]

(1t 8]

(007 4]

ERITRIND WIVRZIEEEY ¥ A1 — DR E. AV T ¢ RELE DFEE D %
Hkd 5, YY) U=k BEOYVANT 4 REEELDE, BONMINEFIIGUTEET
Hd, ZOEDIBRTFRIE, HIZAE EHEARFE2016,7186206FCi#HEIN
5HIEICEYD, AT ENTED,

(007 5]

BRI AR GDLRTF REGLARPOAEWIE. b1 gG FcltBlird
FreEdD7 I skt (Bl Eu number ingilff5Lys248kEEAIFILyY
s246%IE, Lys288%F/~iZLys290,. Lys317, HD2WVITFNLBEIL
MDD T I EEEREE) O EEINNBBRIICENTH D, iR TF Re2HET27 3
JBIZLEZEZIEDEROWTNTH > TE LD, LIENEHF UV (EEHTIEARTF R
AT I BERIETCLATHD) ,

(007 6]

EREIARTF RIK FREAIC KO REDT I ) BEREMEMIiINTE LWV, 2D &S 2k
DT I BMEILE UTIE, HIZIE VYV TANTEFUVBERE BLU7NVA3
VIEBBRIENEITO NN, IFFEULIR VY VERTHL, HEFIE LT, Bl2E D
SG(disuccinimidyl glutarate, YAZYUAIIVININAR
l'—h) . DSS (disuccinimidyl suberate, YAZIYVASX
VIWANRY —N) EOAIV VA IVNEEGTELU X2 EEDLLEER. DMA (d i
methyl adipimidate - -2HCIl, 7Y7A I RBYAFI_IHE)
. DMP (dimethyl pimelimidate-+-2 HCI1, ¥X)13IR#E
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JAFINSEE) . RUODMS (dimethyl suberimidate - 2

HC 1, ANNA I RBYAF VIR FO1 I RO ETE U X2 EE0H
Bl WOIZDTBP (dimethyl 3, 3> —dithiobispropio
nimidate--2HCI1, 3, 3" —YFALEAT VAV A I KRBT A F)V _HEiE
W) RODSP (dithiobis (sucecinimidyl propionat

e) . VFACLRRAIZY VA IVNTOaEAVEE) FDS SKid e AT 2HBRINZET 5
N3 (W, EBRAEE2016,/186206%) .

(007 7]

PRI T 2 BB N RTF RTHI5E. XTFRiG, KiRlicddT73I /&b &
UHNVAREFVEMFHEINTHTE LW, N—Kig7 I ) Eoff#Lr UTik, Mlzid.
TIVFENIIVRZIIVE (7)) (B, TRFIE, TORFVE tert—7 ¥
VIIVKRZNWEED T N R T HIVIRZIVEL) | TIVFIVA T IV VE (B TV
VZIIVA NSRRIV E) | TV INAFY RN E, TIV—=IVTIFI (T
IVEI) AFRTHNVARZIVEE (FIl, RUINAFV VRN BB TF5hE, N—K
W7 X HOMRERE UTIR, TReFAENTFE LY, C—Rin VR F T HOIRES L
UTik, Bz, TAFNVEAZET I RE2EEARAENSITONG, TATIVELZET
I REEERAEERILE UTIR. fIZIE TNV AFVE (B, AFIVAFY, TFIA
o, TuENAFY, TFINAFY, RUFIVAFY, AFVILAFY) | TY—=IbA
FUH W, Tz AFY, FIFNAFY) | TINFINAFTIE (B, RUVILA
X)) TIVOENMRBITLNEG, C—RKih)VRFVEHOMERE LTI, 73 &0
FLW,

(007 8]

1 —3. BBz a4 2 fliodE (L)

A (1) IZHVWT, Lik W20 2MoETHD,

(007 9]

Wi SEL %, PukhooskigdE e, REFREZEGD 2ok (E) IZG&FNIKE LD
MIOIIZE ) ENSYEINTHET 281269 25KTHD, 20D KD SHERE L.
MEDTICH T EMEHRTHLS B, Fujishima, S. et al J. Am
.Chem. Soc, 2012, 134, 3961—3964. (@) ;Chem. S
ci. 2015 3217—3224, ;Nature Chemistry volu
me 8, pages 5b42—548 (2016)), W@t L Tk EiEok
DB L) EMSYIM I N8N EET IR FICREI RV, FlRE (1)
—0—, —S—, —Se—., —S0O09—0—, —SO9—N (R) —. —S0O9—., —C
=C—CH9—O—, —N (OR) —, —N (R) —, 8&U—0—N (R) —» b6k 3
BELYEINDIE (22T, RiK, KERFEZIRBRIAHL~6DTIVFITH D,
). BLU (2) ATV —LUREFLND,

(008 0]

WRHERFRFEL~6DTIFINELTIE, HIXIE AFII, ZFI), n—7O)l, i—
ol n—7FIN, s—TFI. AV TFI, t—TFI)I, RUFI, ANFIINREE
ToNd, REFFAHMI~6DTIVFINELUTIE, REFRFHRI~4DT7NVFNADEHEL

WY,

(008 1]

BigtomcHs, —0— —S— —Se— —S053—0— —S03—N (R)
— —S0g9— —C=C—CH2—0—, —N (OR) — —N (R) — LU0
—N (R) —»56RaHLVEINS L Tl (1) HdWE (2) THD :

(1) —0—, —S—, —Se— —803—0—, —S02—N (R) — —S0Og2—
., —C=C—CHy—0—, —N (OR) — —N (R) — Z7Z2iF—0—N (R) —»
LRBH; HBEVIE
(2) —0—, —S—, —Se— —803—0—, —S803—N (R) — —S0gs—
. —C=C—CH9—0O0—, —N (OR) —/ —N (R) —, £/4#iF—0—N (R) —&

Page 33 of 179



FUZORHY 288N 2 MDD IE LA,

(008 2]

—0—., —S—., —Se—. —S09—0—, —S09—N (R) — —S 09—, —
C=C—CH2—0—, —N (OR) — —N (R) — &74iF—0—N (R) —Dit
THRENEEOL L, YFEHEN—-0— —S— —Se— —S09—0—, —S 0y
—N (R) —, —SO9—, —C=C—CH3—0—, —N (OR) —, —N (R) —,
F7-1F—0—N (R) —IZBiE L CTHAET I HE. UFEENL—0— —S—, —S e—,
—S05—0—, —S09—N (R) —, —S0O9s—, —C=C—CHy—0—, —N (
OR) —. —N (R) —, £Z#12—0—N (R) — It U CHELRVESICL., —
O—, —S—, —Se— —S09—0—, —S0O9—N (R) — —S0O9y—, —C=
C—CHy—O—, —N (OR) —, —N (R) —, £7/13—0—N (R) —2RE\E 74
POt e EED2IH-THL, BETHIE —O0— —S— —Se—, —SOgy
—0—, —S09—N (R) —, —S0O9—, —C=C—CH3—0—, —N (OR) —

. —N (R) — F£AZE—0—N (R) —Oi#d 268 % &ddHIE, BERF. MM
KT 2V VRS FRRERFFOEFENEITI6NE26T2HTH S,

(008 3)

—0—, —S—, —Se—. —S09s—0—, —S0O9—N (R) — —S 09—, —
C=C—CH9—0—, —N (OR) — —N (R) —, £/~I1Z3—0—N (R) —O g
RN EEHODIREDEFE UL LTI, BFESIMETERINTHNTE LT Y —
LY, BFERIMETCERIATHTE LA TFET ) =LV, ERLTHTE LWV 2,
5-Yrh OV Yy, MERLTHTE IN2, 6 =3I NERYTY Y, MERLTWHTE
fwn2-rrroy vy, fHEERLTHWTELNW 22— ERYTY Y BLU2—FY ) RV
METOENE, TV—LrBLUATOT) =LV UBNAELUTHTE KWOEFEG RO
ke TR (WAIET~3, IrEULLSIRL £4E2) THD, BBFEGIMHELE UTIR #
ZIWE, NaFVEA o AT VR TEBRINZTIVEIL B N TZAATAFIN) |
RO VEBERIE, AT, b, N TZL—b, b, Y7/, Tz o RE (
., 7)) BEITFLENB,

(008 4]

[BFWE MR TEBINTHNTELNT Y=LV 832 [7)—-L V] & UTIX
 RBRFEOE~24DT7V)—L U FELL, REFRFHOE6~18DTV—Lrnky)
HEUL., REFHFEE~140T7V =L UNIHICEVFELL., REKFHE6~10
DTV =V UDPREFE LD, BARIGMEETEBRINTHTE IWT Y =L dX 51
. BRGSO BERE L) BERINTHTCE, BRINTOHAELSTE LWV, RE
RER TEICE TS MRS L OF NSO BBREORZR TRITEENE Y, T —L
VEUTHE HIZIK 7=y, FIFLY, TUNITRZVUDPBITLENDS,

(0085)

B GIMEETERIX N T TE IW0ATFOT Y=L V] 1835 AFa7)—1
V] EUTHE REFERFHLI~21DA5707 ) =L UMFEFLL, REKRFEHLI~15
DODANTFOTV =L YREDIFELUL, RERFEL ~9DANTOT Y —L VNI HITEY
HFEUL, REFEFEI~60AT707 )=V UNREEFZ UV, BAEGIMEETE X
NTHTELIATOTY =L iFX 52, BFEGIMEMADOEBRILIZ L) BERINT
WTEH, BIRINTOARLSTE LV, ERRFER FEIZE TSRS K TN DE
HEDORZBR T ETNED, ATOT7 ) -V Vi, SEERF T BER 768 L OER
I RBBEL)BIIND I E BI2ZIEL~5. FEULIF1I~4, X0lFEL<I!
~3) ODANTORFEEREEE -2 UTED, Aya7)—L e UTik #lzE ¥o
—WIAN, T3V IAN, FAT 2V IAN, EVIVIA)N, VATV IA), ¥
VIVUIAIN, ¥S5IVIAN, NIOTIVIALI, ESV—=NVIAI, £ IXT—)
I, FTI=NIAN, AVFTI=INI AN, AZFHS—= IS, A AFHY
— NI, NITV=NVIAN, TRhIV=NLIAIN, AV R=IIAN, TV IA
V. TUNIFIUIAIN, BIVNT =TI AN, INVAL VI N, FIVUIA),

Page 34 of 179



AVF IV VIAIN, FFIV I, BIOTEIIVIALINETLENS,
(008 6]
WEBELUTHWTELW2, 5-Yr vy, MEBELTHTELN2, 6—IY7 MY

RYIv, WBRUTHTE L 2-7 MO Yy, HRULTHWTEL2—7 hERY

Vv, BLU2—YY) RUE BFBESIMEEOEHRILIZ L) ERINTHTE, EH#RX

NTHERSTE LW,

(008 7]

Bt OBITHEATOTY) —L Vik, B FEENMED (TabL, 1 RMTHD)
ANTFAT7V =L VTHb, MHETHEIATOTY —L e UTIk, SR T2 B
FLUTEATEZATOATY—LUNRHELW, BERTF2BEHBEHE T2 UTEAET LA
TO7) =L UTI, SERTFE2BRERE L U TEETIRERFEL~2 10N
TO7) =L U ELL, BRFFEEMEFR AL UTEETIRER LI ~15D
ANTFOT7Y—=LUunEViFFEF UL, SRR FEEBRFEFE U TEAT I REAR A1 ~
ODANTFOAT Y=L UNILIZIHELY, BEETHEAATOT Y —L ik, EAEGME
HEOBEBEIZL ) EBRINTHNTE, BIINTHWAESTE LWV, EERER FRIZE
WO RZRFEIEEENE, SERF2EERF - UTCEET MBI THE AT
07— e UTik IAE AIFZY—=NIAIN, NITI=NIAN, FhoIVJ—
WIAN, 2—EY RUIA) (Tabb, 2—e RaFy By I vI1)L) BEITLN

%,

(008 8]

—0—, —S—., —Se—, —S09—0—, —SO09—N (R) —. —S 09—, —
C=C—CH2—0—, —N (OR) — —N (R) —, £74IZ—0—N (R) —D/iift

TN EOBIEOHTH 2 BFESMMERETERINTHTELIT Y-V V] FD
., BOSIIREEOHITHD (ATFaT7)—L v ik BIAEL~51#, FEULiE]
~3fil, FVHFELFRTIEUKEF2MfHoEBEEZEGELTHTE, ALTHWALSTE LW
o LFEMEEDTHB ARG 2 GRTI2EENOIE. 20X REHIEZEL RN &%
FLWV, —H., ERROIS BENERILLEETIHA. O LD QREBRIEE UTIE flx
X ARREEITsNG

(i) Na#xvET;

(i i) 1fioR{bkER ;

(ii1i) 7INFI;

(iv) 1flio#HEFBEERE ;

(v) Ra—O0—, Ra—C (=0) — R4—0—C (=0) — BUIER;—C (
=0) —0— (R i, KEFRF. UL IEMiDRIEAKZEREZ RS, ) ; F/41&
(vi) NRyR.,— NRy,R.—C (=0) — NRyR.—C (=0) —0—, %
ULIFERy—C (=0) —NR.— (RpyBLURiE FH—HULIFEZR-T, KER
+. B UK LioRibkFERE RS, ) ;

(vii) =bo mREE. ANVKRVERHE V7 /& BLUMIVERFVIVE,

(0089]
AOFVETFEUTE, BIAIE 7y ERT. SRR, RERTE. SRR
5N,

(0090])

1 fliomibkFzEHRE UTid, flziE. 1iliogeki bz, 1 iolgER R hkERE
. BEUO O FFfERACKEE N T 5N,

(009 1]

1 iR KER & 1L, FREEEDO AR TR X Wi kER 2 =R L, FHICE
WHEEZ G E RV, 2720, HRBETEHRTH > TERBRTH>TE LW, 1 Afid
PR AL AKRFEFLE UTid, BIZIE 7IUF, Tz, TIAFoBRETFoNE, T
WEI, TUr=)b, BLUTIVFE BHER, FA2E2ERONVTRTH>TE &
"

Page 35 of 179



(009 2)

TIFNEUTIEH, REKFHLI~1 207 INVFINPEFE UL, KAKRFHLI~607T
WENMDNEVIFFUL, REK AL ~4DT7NFINPRISIZHFE LY, RidREBR 78
BB ORZRR BTG ENhR0, REFR L ~1207)0F)0E LT HlZIK
AF)N, TFIN, n—7aN, i—SaN, n—TFI)I., s—TFN, AV TFI,
t—TFIN, RUFI, AFVN ANTFI), ATFI)I, =), FUI, RFIVIVRZE
Fond,

(009 3]

TITr=)Le UTih, RERTIE2~1 207 NWr =V BNiEE UL, RER T2 ~6
DTNTZNNEDFEUL, REKM T2 ~4D7 N ZI)UnX 5 E LY, BEliR
FIRTEITEBHEORFZR FBIEEENE W, RZBRTH2~1 207NV =)L UTIiX
CEIZE Ezob, SaKRol, n—7FonZEiFonsd,

(009 4)

TIFZINEUTIR RERTIE2~1 207 N0FoNFEE UL, RER T2 ~6
DTNFZNNEDFEUL, REM T2 ~4D7INF IR XSICHFE LY, EElR
FIRTEITEBIEORFZR FBIEEENE WV, RZBRTH2~1 207 NVF=)L e UTIX
CHIZE T =L, e, n—TJF AR ITENS,

(0095)

1 i SREALKZEREE UTIE. TIVFIVDEHF LW,

(0096)

1 fiiDARER At kI & 1k, B & U THRER AL KL D AZE EA, BHEFRRE G
FRVRALKERZZFR U, BRARIKRITHER, ZEOVWITNTH>TE LWV, 727
U. IBERRRAAOKZBOATHBEIN TS HEITRS, TO—HICERMGEZ A THNT
&, VliolgEREbkFEILE UTid, HlIZIX Y2a7ibsl, yr2a7vr=)v
L T7aTNEFZIBRETLON, Zhnik BB ZEOVTNTHoTE LW,

(009 7)

a7 FENLEUTCIE. REFRFARI~1 200707 0FNBETELUL., REF LT
BM3I~6D 2707 NFINREVIFELL, REKFEOE~6DT 70T IFIVINX 5T
IFELUV, RRERFBRBUSEBEORIZR FEIXEENZ W, RKERTH3I~1 20V
2a7IFNELTIE. WzIE Yoo, yraJdFn, yroarRvFE, v
OANFIVIBREITLND,

(00938]

a7 UTHE. REFEAEI~1 200707052Vl FE UL, R#Z
A3 ~6D> 707V r= Vi irF UL, RERFEE~60>7a7)Vr=)l
M SIZHF LW, EERBRFEICEIRED R ZFHILE TN, RAK S ~
12y 7a7hr=ilUTik HIxE YyraoRz), yra/75F=)L, ¥rn
RYFZ), Y7ANFRIBEITLND,

(009 9]

oaTNFINELUTIE., REFEFAE3I~1 2007207 NVFoNFEUL, KE
A3 ~6D> 707 )IVFoVBNEDiFF UL, KERFEE~60y 707 )V F=)b
M SIZHF LW, EERBRFEICEIRED R ZFHILE TN, RAK S ~
2oy rza7)F=)le LTk HIzE Yoo, yrar7F=)b, ¥7Q0
RYFZ), Y7ANFVZIBREITLND,

(0100)

1 fliDMEEE R AL KEIL L UTIE, 2707V FABEHE LW,

(0101)

1 i 5 EF R ALKFZEIE L 1%, AERERMGE .2 GO RIEKER 2 ZRT S, ZZU. 4
BHEBEOATHERIN TS RETERLS, Z0—iICREEE PR KL KEE GEAT
WTE L, BEBFRIIHEE, 2ROVINTH>TE LW, LlioHERILKEREE
UTik, REZERFEE6~1 207V —NVNIFFE UL, RERFHE~10DT ) —IN&

Page 36 of 179



DIFFE UL, REFEFEE6DOT ) —=IINISIZHFFE LW, RElRBFEAEIEBREO R
AT E TR, RERFHE~1 207 ) =)V UTiE 2 7x==)b, 77
FUDREIT NG,

(0102)

1 D FEFRALAZILE UTIE, 722U E LW,

(010 3)

oot TE, LlioRIbKERERE LTI, THVFN, Yr7a7iF)b, 7Y —)LR
HFEUL, TAFIIBREIVIFELD,

(01 04)]

TINENEE TYV=ITIFLEND, TOV=ITIFNIETEZT)—IELT
TIFENDEE. WIBLOHFZLUWHIZ. ERUAZEBDTHE, 7INUFIE LTI
IRERFI~1 DT IINFIIBRFEL, ZOLDBTINFINELTIE HlZIE
RN, T3 FI, FITFIVAFI, FITFINITFILNRETLNS,

(01 05)

1 i FEIL L 13, HERERSMEEYOEFREN O AKER T 1 ZROZHEZ NS, 1
flioEFEEERL L, LD ERERERE, AR 1MOESEHRERARETH S, HER
HEMWETLI2ATOR T UT, BER T Wk~ SR YV UVET. SUERT
BOTARBRFNORBPZHENGEIRINSG U EZ2E5LZ e F UL, BERL
MR RUOSAFNOBRI2HENOEBIRIND 1 U EZ2ELZ DXL DIFE LW,

(0106)

LMD HFHEERRILE UTIE, RIBFFE L ~ 1 50FEFHRERRENITFE UL, K
HIRFHN ~ 9D EHFEBZRENI VI F UL, KEBRAE ] ~ 6 O FHRERREEDN
X LI ELUY, BB A HICEBIEORZBR AT E ENT W, Lo S EFRER
BRELX UCIE, #HI2IE Yoy, 75=2)b, FA7x2=)b, VY=L, YYUXY )L
VIV, SV, NUTYZI, EIVVIL ARV YIN. FTVVI
AVFTVIIN, AFFVVI, AVAFHVYIIL, NITVIIL, FRIVIIL, 1V
ROV, V=, FUNIFIVIN, ANV, VALV, V200, 4V
FOVZN, FFVVZN, RUTRSIZUBREITENG,

(0107)

1 DI EFHEMRERIL L UTIR, RERFE2 ~ 1 5 DIFEAFEFHEHEBERIENT E U<
. RBRFE2~ 9D FHFEREEP IV F UL, RER 2 ~ 6 DIEFF i
FERIENI ST E LY, EERARR FBICEBIEORZF BTG ENER W, 1 flidIE
BEBFERERLE UCX, IR AFVo=)b, 7YV, TEFVZIL, AFt
RZ)y, FLA=Z)L, ¥Yoyy=)l YeRorvsz=)b, FhoakRaorvs=)l, IA4F
Vo), FhoeRaFA Tz, ¥rl )b, A IAVIVIS), AFHVY TS
N, BRI, Ve Ro¥s=)b, Fhoe ko=, FhoeRaoFfEs=
o BIVERY =, FAENR) =, EXRSIVZ)V, Ve RaoAFHI=)l, FhIk
ROAFHY=)b, Ye ko) IV, KOFhSe RO IV URETFLNS

(0108)

N6 TE, LlioEFEREE LTI, b EEAZIF6 BOEBARENTE LV,

(01009)

HEUSIE BHEEZX IR THh-o>TE LW
(i’ ) "arvET;

(i 17 ) REHERFERI~1207NVF)N, 722k, EULEFT7FI;

(iii" ) REBERTFE3I~15DTINFI;

(iv’ ) bEZIX6 BDOHEEE;

(v ) Ra—O0—, Rp—C (=0) — Ra—0—C (=0) — £ULKIEFR4—C
(=0) —0— (R KEHF, LUSERBHFHLI~1 207 NVFINERT, )
s /201X

Page 37 of 179



(vi’) NRpyRe— NRpR:—C (=0) — NRpyR.—C (=0) —O0—,
HEULKIERL,—C (=0) —NR.— (RpyBIUR I F—H UL IZHE R ->T, KE
T, EUSBRERTELI~1L 207 VFNVERT, )

(vii” ) kFid (vii) THELZEDEEUE,

(0110]

FOHFUIK EHILZ UFTHoTE LW
(i7 7 ) NarvET;

(ii”7 ) RERTEI~120T7NVF);

(iii”7 ) Rag—0— R4—C (=0) — R4—0—C (=0) —, HULLIER
a—C (=0) —O0— (Ryid, AKEEFA EUSEKERAELI~1 207 IVFNEAR
9, ) ; FE
(iv’’7? ) NRpRe— NRpR:—C (=0) — NRpR.—C (=0) —O0—
B UKIERY—C (=0) —NR— (RpBFURIF FA—EUSIFELST, K
ZFETF. BUKIBRERFHI~1 207 NVFINERT, ) ;

(v’ ) B (vii) THELAEZEDLR UM,

[OIIH
XL ELULIE EBEEX MR TH->TE LW
(i”7 7 ) »arvE+;

(i 1777 ) REKFEL~6DTIFI;

(i1ii”77 ) Rag—0—, Ra—C (=0) — Ry—0—C (=0) —, £LLKX
Ra—C (=0) —O0— (Rl KEHT. B USKIHEZBRTHL ~6DT7 I FILER
9, ) ; FE

(iv’’7 )NRpR— NRpR.—C (=0) — NRpR.—C (=0) —0O
— BUKERp—C (=0) —NR:— (RpB&URIE FA—HUSIEEZST,
KEFRF. EUSRKBERFAHLI~6DTNFNERT, ) ;

(v7 7 ) kEid (vii) THELAZEDLRUME,

(011 2]

Rzl U <d. EfILE, IR THh-oTE LW
(i” 777 )y »aryrvEF;

(ii”7 77 ) REERFEL~4DTNFI;

(iii”777 ) Ra—0— Ry—C (=0) — R3;—0—C (=0) — UKL
ZR,—C (=0) —0— (R id. KERT. EUSIBKERTHLI~4D7NVFIN%
R, ) EIE
(iv’’’7 )NRpR.— NRpR.—C (=0) —, NRyR.—C (=0) —
O—, HUKWEREL—C (=0) —NR.— (RpyBELURF HE—H UL IFEALST
. KEBRF, BUKRBIREBRFAEL ~4DT7NVFINVERT, ) ;

(v7 77 ) Fid (vii) THEULAEEDEEUE,

(011 3]

O BRIZIE, B UTiX. g (a) ~ (¢) onwFhrnsiyohsd,
(a) BEP—Q— (22T, BPWQ EHIEFMRETEBRINTOTEIWT Y -1,
BFRGMEETEBRX N T TE LnATFO7 ) —L Y, EBELTHTELW2, 5-
ROV YV, BLTHTELN2, 6 =YX ERYI Y FHBLTHTE L2
r Oy YV, MERUTOHTE LV 2— R ERY Ty 2= RUNSLBHEL

V#IENDHETHY. QB —0— —S—, —Se— —S02—0— —SO3—N
(R) = —S02— —C=C—CH2—0—, —N (OR) — —N (R) — B&

U—O0—N (R) —»ohaHE )@ IINGE (22T, Rik, KEFRFEAIFRER T
BI~6DT7NFINTHD, ) THd, ) .

(b)) a7V —VLrv, HdW\iX

(¢) —Q— (ZZT, Q», —0— —S— —Se— —S02—0—, —S0O9—
N (R) —, —SOy—, —C=C—CH9—0—, —N (OR) —, —N (R) —, &

Page 38 of 179



FUO—0—N (R) —»ohdf L) EIINGHE (22T, RiZ, KEFEF £/ ITRER
THI~6DTINVFNTH5, ) THbd, )

(011 4)

Wi LTk, (a) . (b)) 8L (c) ®5b6, (a) 7% (b) »FELL

(a) PHRIIZIFE LY, (a) I8P IL, BFERIIMETEBRINTWHTE LWV
TYV—V Y, BrESIRETERINTHTELWDATOT ) -V YV, MEUTWHTE &
W2, 5=y VYV, HELULTHTELIN2, 6 =3I NERY IV HERLUT
WTHEEL 2= METY VY, MBLTOTE LV 2—F7 NERY IV 2—E ) kY
DVFNNTHBN, 2055, BIRGMETEBINTHET Y —L >, 5
HTeEBINWTWbAATFa7Y—L Y, 2, 5—IY Ny yy, 2, 6= R ER
VIVREDIFELL, BFEIFIMMRTERINTWET Y-V, 2, b—Y DO
VIV, 2, 6=V RNERYVIUNISHIZEDFELW,

(0115)

(a) IZBI2®RPIE. BrESIMERTEBRINTHTE LWT Y -V v, BrELIHE
HroEsxhTtnTtsdouAnrFaor) -y, fERLTHTE L\W2, 5-Y7 MY
VU MBRUTOHWTE L2, 6—IY 7 MNERY I Y HELULTHWTE LW 2-7r N
VIV, HERLUTWTE LIV 2— T hERY Y Y 22— RUNLRIFEL D EIINS
HThHhsd, ZhooHOFME —N (R) — —N (OR) — —O0—, —S—, X
Z—S e—DOHT 2N E MO REDFEELUWHIE UTERZEDEERUTH S,

(011 6)

(a) IZBI5QEF., —O0—, —S—, —Se— —S09—0—, —S0O9—N (R
) — —S032—, —C=C—CH2—0—, —N (OR) —, —N (R) — —O—N
(R) —H»oR2WEVBEINGEE (22T, RiZ, KRR FEZFRBR 781 ~60D
ThAXFINTHDB, ) Thd, ) THEW, ZO>H, —0— —S— —S02—0—,

F7/213—S0O9—N (R) —DirE L, —O0—FA2F—S—2&ViFrxL<, —O0—»
IOITEVEHFELY,

(0117]

(b)) EATOTY—LYTHEMN, A IX—=NIA), NITI=INIAI, T K
FIIT=NIAN, E2E2—EY RVYIAMIN (=2—k RaFTEYIVIA)N) »ifE
UL, 138V —=NIAI, £2E2—X) RUIAIBILIZEDIFELWY,

(011 8]

(C) izslrsQlx, —O0—, —S—, —Se— —S09—0—, —SO92—N (R
) — —S09—, —C=C—CH9—0—, —N (OR) —. —N (R) —., 8&U—
O—N (R) — 26058 L) &ITNdIE (22T, RiL, KERFEZIIRBR L
~6DTINVFENTHD, ) THPM, —S—, —C=C—CH93—0—, —N (OR) —

. —N (R) — £ZI&F—0—-N (R) —»4rxu<. S, —N (OR) |, F£A&F—0—
N (R) =X 52XV HFFELW,

(0119)

LU EMRRICIE, IFE UOBEESRIE, NEMERXN LR L) EIINIRETHH-TE
LW,

Page 39 of 179



(1L 9]

e altore
e e ggf:f%

Z--I}

/4

W
N
¢

4]
S
(EWG)m @ WG )
(EWGm (EWGm (EWGm

0
LK e
N7 :\\0 N” \“‘0
(EWGIn (EWG)n

o.M
S8
o
(EWGIm

O/\.O/ o\/oo\‘

(ZZ7T., EWGIZ, %%wm@ﬁf%o
mit, O~4DEKTHY.
nit., 0~30DEMTHY .
ik KFBR T EFARFRBRTFEL~6DTNLVFIVTHY,
O (HM) & Lty FTHY. @ B X E 926865 FTHS
o ) oo
BHEIMER, BIURZBRAEL ~6DTINFIVDOFEMIE. EdoEB) THs, m
i, HEUSR1I~40BETHY, IVFFULRL, 2F42F3THS, nid, I

Page 40 of 179



USRI ~3DOEETHY, FVHFELRT LT 2TH S,

(0120]

LTHRINDG, Nz &0 2Mfiofid. FElBiEE» 5725 2 fliokk, 7213 Radli
HESL (2N A Tl 2 flio B % G0 2Mli0RETH S, ZD &5 Bfid 2ffioF e UTid, 4

ZIX, 2 ffiokibkFEIE, 2Mli0E#zEE —C (=0) — —NR [ — (R IZKRH
T, FREEROE#EEZRT) . —O0— —S—, —C (=8) — B8LUZHhH0D2

ME WziE2e~8, HEFUSIKE2~6., LUKFFUIE2~4) OlAGHLENLLS
HHPEITF o5, 2Mli0RAkERE. LU 2MioEEEREL L. MI2IE]L ~5M, FEL
<1 ~3fl, VIFFL<RI UL E2MfDEBREEZELTHNTE, ALTWAELST
&0, (LERSENTRAMIEE R T HBENLIE, ZOLD REHREEZEL RN
EMNFELY, —H, EEO LS RENEBRIEEZETIHE. Z0O LD REBIEOHE X
ClFE LWL, ERoEDEFRUTTH 2,

(0121)

2 i RAbKFZILEE UTik, B 28E, 238K 2 flidRibKERTH Y, I
FUSITE#EEZIIDEHED 2D RAKFZETH S, 2MiDibkFEILE UTIXR #lA
X TV FLY. Ty, TRy, TU—=LUREITLND,

(012 2]

TIFLVELUTIH RERTEI~1207N0FLUNFELUL. RER T ~6
DTNFLUPNEIFEUL, REM T ~4D7NVF L UPRICIFE LY, RElRE
JRPEUCIEHS O R FZ R BT E ENERV, T3 L2k EE, S F238RR0
WITNTHoTE LD, EHOTILFLUNHELY, ZOLBT7TILFL I ELTIX
BRI AFLY, ZFLVY, Tuly, TFLY RUFL Y AFTLUNRET
HNb,

(01 23]

T Y LUTlE, REEFH2~1 207N U EL L. REE T2
~6DTNIr=bYREDIFE UL, RERFH2~4DT7 VT =V UMRRHZIFE LW,
BERBR FRICEBIEORZR FEIEEENLY, T ik, EEE, oikiE *
FIZBIRONTNTHoTE LW, HEOTAIT=ZL UDBHFELWY, ZOLD BTV
—LveUTik HzE =FLr=Lvy, ooy, by, RUFZLDYV A
oL URBEIToNG,

(01 24)

FIFoLYVELTIE., REBEFH2~1 207 NVFL USRI ELL . REHE T2
~6DTNFZVL VYREDIFELUL, REFRAH2~4DT7IVF U UMNRHZIHE LW,
ERRBRR FRICEBIEORFZR FRIEEENLY, TIFZ L oIk, EEE, oikiE *
FIZBRONTNTHoTE LW, HEOTLFZL UDBFELY, ZOLDBTIVF
Ly UTik HlziE, =F=1L Y, =Ly, JF=mlby, RyFZL Y, AF
VLV UBBIToNG,

(01 25)

TV—L e UTih RERTEE6~24D7V—LUNFEUL., RER 6~ 1
SDTV—LUNEVHFFEUL, KEFRTFHE6~14DT7) -V UNILIZHFFELL, K
HFEAHO6~1 007V =L UuNILIc&IirF LY, BB FEICEBRIED R HEIR
FEEEENZY, 7Y=L e UTE BIRE 7Jx=by, FIFVY TURNTER
LV UNBEIToNG,

(01 26)

2D RERFLIL, 2D S EHRERRE, A2 2MOIESEHFEEREETHD, #
FERENMETOATORTE UT, BER T iEE T SFET VU FUER
FEIOTARBEFINORLIENOERINS | U L2502 UL, BEFT
MR IOBRR PO RN OFEIRNIND | B EZ2EL IR LVITFELW

[e]

(0127]

Page 41 of 179



2MiDFFHREREILE UTIE, KER T ~2 10 2M0OFEHREZERENF U
<, RERHFEL~1 5D 2MOGEHEREEBERIEN IV E UL, REF AL ~90D 2
i HEEHEERBREN IS F UL, REREFH]L ~ 60D 2D B HFHREHREENX S
ZEOIFE LY, FERBHFRICEREORZR FEIZE TRV, LU BARMIZIX
2MOAEFEEREBILL UTi, B2 ¥Ya—LVIaNh, 750940, FAT VY
AN, EVIVUIAN, EVEIVIAI)N, CVITVVIAII, ¥V I1), "NIT
IUIAN, IS TIAIN, A IR =N IAIN, FTI=NIAIN, AF T —
NI, AFF)—=INIAN, AVIFTY—=NVIAI, NITI—=NLIAIN, T T
=NV TAN, AV R=ITIAN, TV IAIN, TUVRNIFIUIAI, N —)b
AN, INVAL VI, FIVDUIAN, AVF )V I, FFV)UIAI,
BLUOTRZIVIANDETLND,

(01 28]

2fliDIETFHFBEEREFEE UTI, KRE 2 ~2 1 OB EFHEEREREI T £ U<
. RFBR T2~ 1 5 OFFEBFEEREEN IV FE UL, KER 2 ~ 9 DIEFEKE
BEBHEPX LI E UL, RER T2 ~6 DIESFHEHEEZBENXSIZL0TELY
o PELERFE N FEUSEBED R TRITE ENBV, K0 BARIIZIE 2o IS5
HEELLL LT WzIE ¥Ya—Idvo ., ¥al vy Ity ¥ ay vy
AN, AFT0IAN, TIVIVIAIN, TEYFIUIAIN, AFLE I, F
IRVIAIN, ¥a I vIAN, e R oo I, FhIe RS I1Ib,
IAXISUIAIN, FhoeRaFA7zvIA40, ¥alviAi, A IXVYIY
AN, AFHIVIUIAIN, ERYIVIA), Ve ROaE¥IVIALIN, FRhIER
Qs YA, FhI RAFAEETI VIS, BB UIAIN, FAENFEY VY
AN, ERSTIVIAN, Ve RaAFHIVIAMIN, FhIe ROAFHI VA1),
e RO IVUIAIN, BLUF T RO I VUV NRETOLEND,

(0129])

FREDERKETIE, L. L1—LokUTEDLINBZIENTES,

(0130]

. HEOEAR2MORETHBE, L TCERIND 2MMOEDOER. Ml IFEL
WHIlE, LTRINZNHEZ S0 2 Mo TEE A THio 2 iz & 2 o
HTHEHEEICBIT2MD 2MMDIEDOEDLF U TH S,

(0131)

Lotk WL Thsd, Lo TRINDIMBEILDOTEE. HlBELTHELWHIL LIZH
AR EDEERIUTH D,

(0132)]

FELUSIK LoTRINAMWHMILIZ. EiE (a) ~ (¢) ovwIFhhThHhs, Lo T
FXNDWEEREOP B O ELWHIE £/~ Eid (a) ~ (¢) TRRAEEDEEUT
H>?,

(013 3]

A BMMEYE) LE GREHZEG0 2oL Lx2Mitd s L (BBt E 54 2 ffi
D) 2L, WEEEaF2Moil) —Lo (WL OFHEOEI L ks LU
BRI E R, 26 TR B 1 2 BRI O BEREAL & A7 BRI I S A X
NBRXEHURTOREDT IV ERILE ODBEBRAR YD 4 DR FIZIn U T, BEHMET S
:tﬁf%éoLituLl—sziﬁtu\AE&@E%%%?% HEWEG Tl
AN EBD A0 5 78 5 LIRS 2 W, KRR A 7 I8k 0 ﬁ&@%@%u%
#Méoﬁ(l)@%3Mémé%%ﬁ%t%@3ﬁét\%ﬁ\A#ﬁwkééﬁéo
KNT, PRGN O ICHFET 2R H DB NS RIFEDT I/ iEIEoMl
ﬁ¢@ﬁ#ﬁ(m DY VEIEOMET DT I R PNEICBITAREFRENINT S Z
iz k WSRO KRBT A5G T 25— T, LEAIZL (& END PR
E#b%%ﬁé EMTEDL, ZDE X, NIRREHMLBHINDEZRNIKEDT I B
BRILL OO EIZE VT YFRFED T I BERE L FED 7 I BERESMIZIEAE LR

Page 42 of 179



WSS, EHEOEI ZESICHATTEE, BB s RkE I ikt oBfix s
REEFEDT I BEBILO MO REILIZ U T BRI ST 2 2N TX 5,
M. ZO&DBRIEBIZE VT YFREDT I /BRI RO 7 I BRI M IE T
THEBETH->TEH, FHOEX 2T ik, EZBITARETHIT. Yk
EDT I BRI U THEEIRNICES T2 280 TE 3,

(01 34)

ALEELZ2HEMETHLELZRL | — Lo EHOREX X, biAtOREDT I J iRk
EALEEINIIBH T E RO EHIBEEINZ VD, FlxiE el gG Feilbird
FEDT7 I ikt W, Eu number ingilff5Lys 24 8KHEEALIFLyY
s246%IE, Lys288%F/~iZLys290,. Lys317, HD2WVITFNLBEIL
DD T I JTEERIL) & ALEEIRNICBAIT 256, 2 0L NORERFNLRZEXT
HEIENFEFLWY, LEAZFL]—LoOFEHEOEIZEA, HEULIXIBETHY
CEVHEUSIE2BETHY, ISV FEUSIESUETHY, FriZirELL<IE4
UEFEAZEBUETH-o>TE LY, LEAFL ]| —LoOFEHOEXIZEZ, HFEULIE
S50UTTHY., FVIHFEUSIKSIOMUTTHY, XLV EULLIE208FTHY
CHEIZEEUIRIBHUTEAZRLIOMERTHoCE LV, & UEMARIZIZ, LEAidL
1—LoDOFHOEXE, HEULIZI~50THY. IVHELIZI~30THY.
X5 EIIFELLIFELI~20THY ., BTl UL<i1Z1~15%~#131~10THoT
L, PAWE LFEAEFL ] —LoOEHOEIZ, HFEFULIE2~30THY. X
SDIZEVIFEUSIE3I~20THY, FiItEFL<IF4~15F/~2EF5~10TH>TEH
Fu,

(01 35)]

FHEINEEEZ ST LVEETH 2 5EE. FHOE RIS, SRS O 8 (k&
BT DG, B ROEREHDOR T EZRS) 2R &ICEVRETEHZ L
MTX5,

(01 36]

—FH. EHEIERIEEZ EOMETHIHEE. FTHOREIZHETIHANL, EHDOR
T EETEMIIEAZ Z N TES, BANIZIE. 20L& BIGEIZE T2 EHEOE 7
ik, FEHEIZEWT 2 iDBRHE % & £ R WS E T O R 80 OKRIR A, I E R
. BLUEHSEGTORFEERS) ICMAT, BET D 2 DOKE T % #i%9 5 iRERk
BORTEEBMZ DI LIZEVRETEZZeNTEE WX UF (a) ~ (d) OX
TR E B

ft1 0

( ]
oo B
(a) ®) {c} (d)

ik HBEFETHB,

(a) OEE. BERBIEIATERETH D70, EHOBEAREUTHRAOND 2li0ER
s DR EIE. 2ThHhD,

(b) OEE. BERBIEIATERETH D70, EHOFEAREUTHRAOND 2li0ER
s DAL, 3ThHhD,

(c) O&E., WThORKE RERE (Gl Tha20,. FHOFERTFHRE LT
L3 2 fliDEFEET DR 8. 4 ThHD,

(d) OEE. MEWMNORBEPRERBTH L0, FHOBEAHE LU THA NS 2
fliOERFEEH O 78, 4 TH D,

(0137)]

HFEUIK LEAZEFL | —LooEHE LIIBITS Mo 24liodk] F/-13L 11
BIF5 [24fiod] N2 MOBE#ESE2 &R VERESETH-oTE LV, LER->T, L

Page 43 of 179



WHIFE D 2MindE] £2EL 1 12HT5 T24loH] & 24l EH & 72130 5

Dfbk#EE, —C (=0) — —NRp— (RpIFKRER T, 23 RbOEHREZ R
T) . —0— —S—. —C (=8) — 8LUOINHD2MUE HIAX2~8. IHEL

<lk2~6, &Uﬁib<i2~4)@ﬁ&Abﬁ#BQéﬁT%of%$wo2@@@
P E 7 IX O AL KFER I, BIZIE T~ FEUIE1I~3M, EVrEL<ix

lE UK 2MHDEBREZELTHNTE, ALUTHWARLSTE LW, {LEHEENEER S
WME GRS 28BS0 0E. ZOEIBEBEZELRNIENTELY, —f,. B &
DBRFENEBILE ET 255G, 2O LD BREHIEOHL LTI U WX, BBEEoFT
HEZANTATY—LUDPNELTHWTE LWEBRLLEUCTH S,

(013 8]

1 —4. RETHZED 20 (E)

A (D) izbwtT, Lik (i) BEEEEELTEY ., o (1 1) kb oRigR
ERIBT DN EHTAKREBETREEEL 2MMiOHETH D,

(0139]

Puikth ORI L UTid, #l2E VY UVEREOMEICBITANHy, FOY VEED
MIPIZH T2 0H, v ) VEREOMEIZBITZ20H, AVAZVEREOMEIZEITS0H
CBEUVATA VBEOMMEICBIT A SHARIT NG, HikhoRELE LTk, Y
VUBHOMBIZEITANH, 23570y VEBEOMBIZBIT20HMFELL. V)
VUBREOMIBEIIB ITANH o BN LV IHFE LW,

(0140)

EZ&ENDRE L LTI PR EET2 23 TE D, BB &5 280
%$@i&%t&mﬁé%ﬁ%ﬁﬁé&a@ﬁ$¥ﬁ%%wé EIRTE B, —C(—
O) —. —S 09—, BLU—CHog—D2oRBH L) BIENZEIHF UV, RET
EUTIL, TOBEd a8 (H. Wi, Lo, Eo) D %WQA7/XL$91—
CHo—Et8FHATE2ILNTES, FIZIEX BEEE UT N IVENFHI NG HE, R
BFHEUTC—CHy—2EIZFHTAZENTES (Tsukiji et al.
, Nature Chemical Biology, Vol. 5, No. 5, May

2009) , RKEFHELUTE, —C (=0) —F/~13—S09—&k)FFLL., —
C (=0) =X Sz FFE LW,

(014 1)

ETEXIND, RET-EEZ GO 2MMoRIL,. REREFENS LS 2Mfi0E, F/2EE
SOREFIITMATHID 2 iz &L 2MiDI-ETH B, ZD &> LMo 2lidF s LT

. BIZIE, 2ffio kA bkER, 2 fioEFEERE, —C (=0) — —NRg— (Ryik
KER A, R EdRoERIEEZRT) . —O0—, —S—., —C (=8) — B&LUIH

S5D2PE BziIE2~8, IHELLIF2~6, IVIFELLIZ2~4) OASHEN
LBRZBINEEITOLND, 2MliDibkFERE. IO 2MDEEREEE. HAIXT ~ 510,
HEUSEFTI~3M, IVFEFUSEFTIEULE2MHEDEBREZELTHTE, ALTW
BRLTE O, (EFHEENERAMEEM 2GR T 2B AN 51X ZO&S REBIELE U
BWZENFELW, —F., EEO&S RENEBILE G55, Z0 LD REBIED
BB KO- UWiliE, RO THE2ATOT7 ) =L UPAELUTWTE JWiEfL e
AUTHS, B (BLTBREDE | —Eog—Eg) & BENZERE2HEL,. /<00
HCHKDIRINGNE NS HEZA DR TF REBD 2 EET RO E D ITKETTE S,

(014 2)

2D AbAKFEIL L UTid, B, o8, 2138800 2D {ibKkFLTHY . I
FULIZENEE~ D @ﬁmzmwrmmiﬁf%é 2 iDL AKEZEIE UTix, #ilx
X TV FLY. Ty, TRy, TU—=LUREITLND,

(014 3)

TIFLVELUTIH RERTEI~1207N0FLUNFELUL. RER T ~6
DTNFLUPNEIFEUL, REM T ~4D7NVF L UPRICIFE LY, RElRE
JRPEUCIEHS O R FZ R BT E ENERV, T3 L2k EE, S F238RR0

Page 44 of 179



WITNTHoTE LD, EHOTILFLUNHELY, ZOLBT7TILFL I ELTIX
BRI AFLY, ZFLVY, Tuly, TFLY RUFL Y AFTLUNRET
55,

(0144)

T Y LUTlE, REEFH2~1 207N U EL L. REE T2
~6DTNIr=bYREDIFE UL, RERFH2~4DT7 VT =V UMRRHZIFE LW,
BERBR FRICEBIEORZR FEIEEENLY, T ik, EEE, oikiE *
FIZBIRONTNTHoTE LW, HEOTAIT=ZL UDBHFELWY, ZOLD BTV
—LveUTik HzE =FLr=Lvy, ooy, by, RUFZLDYV A
oL URBEIToNG,

(0145)

FIFoLYVELTIE., REBEFH2~1 207 NVFL USRI ELL . REHE T2
~6DTNFZVL VYREDIFELUL, REFRAH2~4DT7IVF U UMNRHZIHE LW,
ERRBRR FRICEBIEORFZR FRIEEENLY, TIFZ L oIk, EEE, oikiE *
FIZBRONTNTHoTE LW, HEOTLFZL UDBFELY, ZOLDBTIVF
LU Tik X ==Ly, ool y, JFmL Y, RUFZLY, AF
VLV UBBIToNG,

(0146)

TV—L e UTih RERTEE6~24D7V—LUNFEUL., RER 6~ 1
SDTV—LUNEVHFFEUL, KEFRTFHE6~14DT7) -V UNILIZHFFELL, K
HFEAHO6~1 007V =L UuNILIc&IirF LY, BB FEICEBRIED R HEIR
FEEEENZY, 7Y=L e UTE BIRE 7Jx=by, FIFVY TURNTER
LV UNBEIToNG,

(0147)

2D RERFLIL, 2D S EHRERRE, A2 2MOIESEHFEEREETHD, #
FERENMETOATORTE UT, BER T iEE T SFET VU FUER
FEIOTARBEFINORLIENOERINS | U L2502 UL, BEFT
MR IOBRR PO RN OFEIRNIND | B EZ2EL IR LVITFELW

(014 8)

2MiDFFHREREILE UTIE, KER T ~2 10 2M0OFEHREZERENF U
<, RERHFEL~1 5D 2MOGEHEREEBERIEN IV E UL, REF AL ~90D 2
DS EHFHEEREFEN X DI E UL, RERTFEL ~ 6 D 2 ffiD BHE BFEEREFEINX 5
WXV E LY, REREZBR FRICEBIEORZR AL E 0BV, LU BARKIIZIE.
2O EF/IRERERILL UTIE, X ¥Ya—ioal, 7530940, FAT VY
AN, CVIUIAIN, VXY VIA), VIV III, ESIUIANM, MN)T
IUIAN, IS TIAIN, A IR =N IAIN, FTI=NIAIN, AF T —
NI, AFF)—=INIAN, AVIFTY—=NVIAI, NITI—=NLIAIN, T T
=NV TAN, AV R=ITIAN, TV IAIN, TUVRNIFIUIAI, N —)b
AN, INVAL VI, FIVDUIAN, AVF )V I, FFV)UIAI,
BLUOTRZIVIANDETLND,

(0149)

2fliDIETFHFBEEREFEE UTI, KRE 2 ~2 1 OB EFHEEREREI T £ U<
. RFBR T2~ 1 5 OFFEBFEEREEN IV FE UL, KER 2 ~ 9 DIEFEKE
BEBHEPX LI E UL, RER T2 ~6 DIESFHEHEEZBENXSIZL0TELY
o PELERFE N FEUSEBED R TRITE ENBV, K0 BARIIZIE 2o IS5
HEELLL LT WzIE ¥Ya—Idvo ., ¥al vy Ity ¥ ay vy
AN, AFTI0IAN, TIVIVIAN, TEFIUIAIN, TFXEUIAIN, F
ITARVIAIN, K I VIS, e Raryo vV, ok RarsvIA )b,
IAXISUIAIN, FhoeRaFA7zvIA40, ¥alviAi, A IXVYIY

Page 45 of 179



AN, AFHIVIUIAIN, ERYIVIA), Ve ROaE¥IVIALIN, FRhIER
oSy IAI, FhIe ROFALETVIAMN, BIVEY VIAN, FAERINED VY
AN, ERSTIVIAN, Ve RaAFHIVIAMIN, FhIe ROAFHI VA,
e RO IVUIAIN, BLUF T RO I VUV NRETOLEND,

(0150)

FPEDEMIFETIE, Eil. E]—Eo2—E3: UTEDLINBIEMNTXS,

(015 1]

E &, (i) Al dmiEi v cs ), o (1 1) bk oRIgR L Kind
RN HETHREFRTHD, E1ORBEFHEHOER., HlBLTEHE UL EiZsh
TBREFRLEEUTH D,

(015 2]

Eqlx., Tt (a) 20X (b) ThHD :

(a) —X—Y— (ZZT. Ej¢#H95XiE C (Ry1) (Re) (ZZ7T, R1 ¥
FUOR9IFFNTNMNIUT, KEFRLEZFIREBEFEFHI~6DTIVFILTHD, ) .
N (Rg) (ZZT. Rk, KEFRFEFZFKEZERAELI ~6DTINVFNTHD, ) .
O. S, ¥F/-ESeTHhY, EgkiittdadYid. C (Ryg) (Rg) (ZIZT, Rgb
FUORgIFZFNTNMNIUT, KEFELEAFIREBEFEFHI~6DTINVFNTHD, ) T
Hd, ) s HBENIX
(b) FEEX (i)

(b1 1]

C
L] /
\X.

C

(i)

(22T, BRZIK E &G IEMBRE X 8LUTDMBEOBRMER D2 TH
RERTTH2 2MOBETHZ 0, £HIIE | LESTIBEEE X PNEHEFTT
HY ., POBRKEFOTEOLERMEIR PR BRFTH 2 2liOERBRIETHS, - I35
EFTHD, ) TRINDHETHD,

(015 3]

EoMEdl (a) THdEG. R1~RslZBFIREBERTHMI~6DT7NVFIIE Lk
BOEDERIUTH S,

(0154)

EoMEdl (a) THdEG. E1&#EGTIXE LTI ARHOEYO KIS
FOZEMEDR EDBN LD, C (R1) (Rg9) ., N (Rg)., O, S, £F~ZiXSed
IFELL, C (R7) (R9) ., N (Rg)., O, FZESHEVIFELL, C (R1)
(R9g) . N (Rg) ., FAFIONX5Iz&VFFELL, C (R1) (Rg9) . £/~IIN
(Rg) X sizdiFE U<, C (Ry1) (R9) NEREHFELW,

(0O155)]

EoilHida Xid&ka, WL (Bl L. Lozsk) LOBRIIEVWTHETSZ L
MTEX5, XN (Rg) . O, S, ¥k S e HFOFE T3 THB5E. Mo
&EBf\X%ikﬁ$¥ﬁ#b%%bﬁé UL, ﬁ(I)T%*MémiﬁmmA
MEPUAL ORIMTERAU 2GS, X (1) TRINSZADELLE—EHOIEWMIZBIT5
X&\ﬁ$¥ﬁ#b%%bQWiokﬁm%ﬂ@¢é EMTEBDOT, AFEIATIE. X
CUTERUAZEI BB TFEAZBEA2HVDZZIENTES, FEUIR X (1) TRX
naEM itk O HMERORMED M B, OWTIHEREZEERILEEHT 2 PO
RO EOBEMNS, X UT, ML) & hMUSORFE/233E (§abb, 4
BT EZIEEO p KaflidalifZop Kafil D ERIVWED) 2HWEZLNTES

Page 46 of 179



o UBDo T, R % & O BINIZEEX . DD E o il B2 XONEE 2k X &5
Zaizky, X (1) TERINZIEWEHAKREDBHKKORREZ [ EXE, OWTX
AREZMEEREZ HT2PAOINERZ A LXE2BEANS,. EqilBlF5XE U T
Wit 2RI BB L R THE2EDONHE LWV, ZDO&HBXEUTIE, BifRofEE
#l, —N (R) — —N (OR) — —O—, —S—, F¥ZF—Se— I VENT
07V —LY) . BT L CRESTAME oM s 28 2 G5dbH%
GEUOROFES IOCZOMMEIZE>TEFHUEZN, Wiidde. UFDEE)THD,
(1) BEEEA—N (R) —%7~13—N (OR) —ThsEE. XUTiH C (Rq)
(Ro) . FZIEN (R3) MrFEULL, C (R1) (Ra2) BNEVIFFELW,
(2) BEERENLR—O0—ThsH%E. XeLUTIE C (R1) (Ro) . N (Rg) ., £
WFODHFELL, C (Ry7) (Rg) . F£/IEIN (R3) &dFFiL<., C (R1) (
Ro) MIXLIZEVIFELW,
(3) PN —S—Thd8546. X UTiH C (R1) (Rg9) . N (R3). O,
FESHIEFFEULL, C (R1) (Rgo) . N (Rg) ., FAZEZONEVIFELL, C (
R1) (R9) . £/41EN (R3g) BNXLIEUHELL, C (R1) (Ro) B X
HIZEVIFELW,
(4) WigHEN—S e —THh 254G, X&UTIHR C (R7) (Rg) . N (R3). O
.S, EFAEFESedtFELL, C (R1) (Rg) . N (R3)., O, £FAESH&LIEF
FUL, C (Ry1) (Rg). N (R3)., FAFO0ORILIck)FELL, C (R1)
(Rg) . F4ZIEN (R3) »abXs6izkdiFrEzLL, C (R1) (Rg) BEEHZF
U\,
(5) B A~NTFO 7Y —L Vv THh25E. XeUTE C (R1) (Rg) . N (R
3) . O, S, FAESeMlFEULL, C (R7) (Rg9) ., N (Rg). O, £4I&S
NEDIFELL, C (R1) (Ro) . N (R3) ., EFAEFO0ONRXLICLI)IFELL, C
(R1) (R9) . /&N (R3) B X6icdYHFELL, C (R1) (Rg) A
REEFE LW,

(015 6]

EoMEEd (b) THAGG. BZIZGFEFNS, B &GN X X K
HFRFF ISR TH S,

(015 7]

E 1 &fEETIRMEEFX NRBERFTHEHEE. BRZI1E. E 1 &6 28K
JR+X BLUZOMEDOERMER D2 THRZARFTHD 2MMDOERETHD, 2 i
BREE, MIZIET ~5M, HFEUIF1T~3M, IVFFL<iE1 U LIE2 M0 E L
ZFEUTOHTE, AULTOVALSTE LW, b ENTER G E ST 28 M0 51k
CIDEIBBEHREAAEUBRNIENTFELY, — ). 2Mi0BRENERILE 5T 554
. 2O BEBREOHE LTI E ULoflik, o THrE2ATa T ) LA L
TWTEHEIWVWEBIEEFEUTHD, ZOLD 2 2MMidBRIEE U Tk, #l2IX BRD 2 fii
DRALKERE (Fl, 7=V v, BROTILFL Y, BROTIV =LY, BIROTILVF
ZVY) . BRU2MlioEREREE (Bl 20N FHEMEFBERIL 2 MO FiREFZERIL
) BEF NS,

(015 8]

2 iDL k#EFE L U Tk, BRIRD 2 flid jeAb/KFZEIRETH YD, 2 i bkFEREE UT
. BIZIE BROTILF LY, BRROTIV =LY, BROT VI Y, TU—L Y
MET5ND,

(0159)]

BROTILVFLVELUTIR, REFETEI~1 207 VFL Uil <. KRERTH
3~10DTNFLYREDIFELUL, REFFES ~8DTIVF UV UDPRFHTHE LW,
EERBIR TRICEBIEORZR FRIZEENL Y, ZOESBTIFL U E LTI #
ZiE, vyryoSolry, yrarJFLy, vyryakvFl Yy, vyraaRvLy, v
OANSFLYy, yraArsFLy, yra)mlby, Y2AOFFLUNREITLNS,

Page 47 of 179



(0160)

BIROT NI =L v e LTIk, KBRS ~1 207NV UK E UL, KEEF
FH3I~10DTNTr=LryNEDirEF UL, RERFES~8DT NI =L VR hr
F ULV, EERFBRFBUCEBREDORZBIR TEITEENR Y, ZOLD22 TNV r=b vk
UTlk. fiziX, Yooz Yy, yrar7y=Ly, yraxRyr=lb Yy, Y7o
ANFkzmLy, vyrantSrF=mLy, yraA sy, yrya)x=l Yy, Yray
TV UNETFLNDG,

(0161)

BIROT N F=L v UTIR, REBEREFHE~1 207NV F2VL UK E UL, KEEF
FET~12DT7NFo L UNEDFF UL, RERFEE~1 207 ) F =V VKR
IFELUV, RRERFBRFBICEBIE ORI FEIXE ENL W, TIbF2 b ik, H#A
DIEHE, FREROWTNTHoTE IV, HHOTILFZ L UBFE LY, 20K
SETINFoL e UTER, 2R YyranFyz=Ly, vyranrsF=L v, ¥yr7n
VRZA el VAV S/ u I Rl VAVIEIVE/ A5 ok Shal VRVRENE/ A s By BV okl M/ A B N
TRV UNEITEND,

(0162)

TV—L e UTih RERTEE6~24D7V—LUNFEUL., RER 6~ 1
SDTV—LUNEVHFFEUL, KEFRTFHE6~14DT7) -V UNILIZHFFELL, K
HFEAHO6~1 007V =L UuNILIc&IirF LY, BB FEICEBRIED R HEIR
FEEEENZY, 7Y=L e UTE BIRE 7Jx=by, FIFVY TURNTER
LV UNBEIToNG,

(016 3)

2D RERFLIL, 2D S EHRERRE, A2 2MOIESEHFEEREETHD, #
FERENMETOATORTE UT, BER T iEE T SFET VU FUER
FEIOTARBEFINORLIENOERINS | U L2502 UL, BEFT
MR IOBRR PO RN OFEIRNIND | B EZ2EL IR LVITFELW

(0164)

2D EHRMERZERIEL UTIE, REK A3 ~2 10D 2D ERERERENITF U
<, REFHFE3I~1 5D 2MMOEEHFEEBERIEN IV E UL, REFFH3I~9D 2
DS EHEHEEREFEN X DI E UL, RE RIS ~ 6 D 2 ffiD BHE BFEREFENX 5
WZEDFE U, FERERARICEBRORERE FEITE TRV, &) BRIz,
2O EF/IRERERILL UTIE, X ¥Ya—ioal, 7530940, FAT VY
AN, EVIVIAIN, CVEIVIA)N, CVITVVIAII, ESV—=NI1I, (Y
FTI=NIAN, AVIFHI=NIAIN, AV R=IVIAIN, TUYRNTFI VI
TN =T A ) TNFAL I, FIVUTIAN, AVF )TN, FF
VI, BERUTRSIVIANDET LMD,

(0165]

2fliDIEFHFBEEREFEE UTIR, KRE 3 ~2 1 OIEFEFHEEHEREREI £ U<
. RFBR T3~ 1 b OFFEBFEREEN IV FFE UL, KER 3 ~ 9 DIEFEE
BEBENRXSIZFEF UL, RERTHI ~60EFFHREZBENILICEVIFE LWL
o PELERFE N FEUSEBED R TRITE ENBV, K0 BARIIZIE 2o IS5
BB UTK. 2R ¥al) v vty yqil, ¥al vy, TEFIVIALIL
CAFREVIAN, FTERYILN, ¥R I VYA, Ve RISV, T
SRy vV4), Fhoe RaFA 7YV ), ¥ vIqI)b, ERYI VY
AN, Ve ROot¥soVaNh, FhIe ROy IAI, FhSeRaoFALrsvyIA
V., ERSTIYVIALIN, Ve RaAFYIUIAN, FhoeRaAFHIUIAN, Y
L ROEYIIVIAIN, BLUTF o ROoY IV VIS AREITLNS,

(01 66)

E | &G BRERE X NEEFEFTHIEE, BRZIE. E | &iEET 280K

Page 48 of 179



X DERFLTHY ., POERFFOMBEDOEME R DR RH 1 Thd 2 flid#
HERTHD, Z0OLD 2 2MMOEFEEREIEIL, BHKRE & UTEAR 2850 2 io#H
HIRETH2, BMREFL UTEEREF2E50 2MiOEALRIE L UTiEk, WEE A3
~21D2MMOEHEFENIFE UL, RE RT3 ~1 5D 2MMOBEREEEN LV IFE L
<, REK T3 ~9D 2liDEHREBERENI ST F UL, RER T3 ~60D 21fin#H
FEENXHICEDIFE LW, 2flioEREEREIE, HIZIET ~5M, FEULIE1 ~31H
VEVIFFELCRIE UK EF2HOEBEEZELTHTE, ALTWVWAELSTE LW, B3
REWHB A2 SR TABEP 5L, ZOLSBREREZELAVI ENTFELY
o — . 2MMDOEBIRIENELILE H 256, 20O LD REHBEOHIE L O F Ll
X BB THE2ATOT ) =L UDPELUTOWTE IWEBIRELEUTHD, Eidhk
IR ARITEBIEOR BRI E EFNR W, BERE & UTEAR 2850 2 i
FRERELE UTIE HIAE BHEREFE UTERRF2 80 2 i HiFERRE, B
R UTEER 250 2MOESEHERERERENETOND, BB - LT
RERFE2E0 2O B FHFERERL UTE, #l2E Cao—-IIAN, 41 IX—)LY
AN, AV R=ITIAN, TVUIAIN, WS =)V I A IIDBREET NG, B E+
EUTEHAR 20 2MOEFEHFERERILL UTIK, HIZIKE Ya—LI A Y1b
OV YAV IA N, Kal YA, TYVIVVIALIN, TEFIUIALN, ¥n
VIVIAN, EaYuIAII, AIXZVVIVIAIN, ERYVIVUIA), BIVEY v
AN, FATNER) VIAIN, ERSTIVIAL), Je R 3ITJ oI ), B&T
FRhIe RO Y IIVVIASIBEITEND,
(016 7]
FEUSE (b)) Bk (1) TRINSHEE, (b7 ) Tk (i7 )
({1 2]

' C
\C/

Ly

(i’)

(22T, BRZIK E | &#GT 2B 75 KO EOMBEO BRI D2 TH KA
KT Thd2MMi0BEETHZ, - FHEEGTFTHZ, ) TRINIETHS, ik (i
) TRINBDILIIBITIDZEZIZDOWVTO 2Mli0EREFEDERE. HlB L0 UL, B
R (1) CRINBILIZBITBZBZIZO0VTO2MiOBHEOEDEFEUTH 3,

(0168]

Egid Eod—X—Y—OEEIZIE2MMOETHY., Eodk (i) TERINZED
BEiiEsa s 2MMioRTH s, EgTEINDG 2{inIz, ETEINLZKETH
2E&0 2 MMOIEHIRE FIITMA T 2 iz G0 2 iR TH2HE BT 5 M0
2finIEER U TH B,

(0169]

L (B2 &0 2 fliod) & B (CEAERMEERL) 2T E CREFEES
O 2fidIE) AIEE ] CREFE) —Eo (LB (a) F41& (b) ) —E3 (Mié&Z
ik 2 i) oFEHEOEX IR X (1) TEINS{LEWEPEREOBDKISIZEIT5
. PERTORFED T I BREIEDOALEEIN R BMICE S UET, ©UA, LHENINEIZ
G B, ERERVEEEER 2 B3 APRICB T 2Pk & ARG e e & R o B
W5 UES, EEFZEE | —Eo—EsOTEf#HE T, LEXUBR2ENT S, EHES
THAE X NGO 705 55 8RS 2 VO, KEF T DRSS, B & 0E R
HixBhrnsg, UEDR->T, EEAIZE |1 —Eo—E3sOXBOEX L. YHIER O R
DBIND, WHEHRE T2 ENTEXS,

(0170])

Page 49 of 179



LYBLaiiiid2EE/~I1ZE | —Eo—E3OEMEOEX L. FHIRE X RO,
ST EDRFMNEBIZEITH>TE LV,

(0171]

FHNEMEEZ G Z R OVEETH 256, FHOFEFAEIE. SREE TR F8 OkE
BT DG, B ROEREHDOR T EZRS) 2R &ICEVRETEHZ L
MTE 5,

(017 2]

—F., FEIERBEEZEOBETHI2 L. EHORIZHET B ANS,. EHOK
SRR Z D ZLNTE5, BRMIZIE. 2L BIEEIZE T3 EHDOH A
k. Bk s, EFEIIEWT 2 MioERNES % & £ RO EREEE O R 780 OKER T
. IREEE . B K CEBIH O TR RS) ITMAT, BiERO 2 206+ %
IS B BRI O T RE A Z LIZEVIRETE I LN TX 5,

(017 3]

HEUSIZ EFAZFE | —Eo—E30E#EE. ECBITd o 2flio] F72ik
E3iZ812 T2ffinF] 22 fli0BkEEE & LW ERMETH>TE LW, U -
T, BElZB72 Mo 2ffioE] 2T E 32815 T2Mfok] L. 2Mii0EHEFE 2L
DEEEDRALKFEIE, —C (=0) — —NRp— (RplFAKZRF. T2 EdoE R
HE2RT), —O0— —S— —C (=85) — B8LUZhHD2PE WHIZIX2~38,
HFEUSEF2~6, DIFFLLIE2~4) ODHMAEDLENLRLIZETH>TE LW, 2
i E#E £ 72 130 SO AL AKFER L, FIZAIXT ~5M#, FEU<IEI~3Mf, LVirZE
U1 UK 2MDEBIEZELTHTE, HLUTWELSTE LW, {LFRESE AR
BALEYE SR T DBINMNOIE. ZOXIBREBELEFL RN ENFELY, — . E
LD & D BRENEBELZET 256, ZOLD BREHBREOHE LU £ UWlL, Bt
DRI THBANTOT ) =L UNELTHWTE IWEHILLHUTH S,

(017 4]

1 —5. RARERMEERRE (B)

A (1) iZ8WVWT, Bk, AKREXRMNERLETH S,

(0175]

AERERMEERRA & X, B REG B 7 X 8, g TBE. OB U VR &k
R U, £ U <UFERREE R (S X 9 2 SISO DB, AERRER 23 PASR O Bk
U CGERIICRINT 3% WD, BRERMEEREILL, LM IS TR
ThHd B, Sharpless K. B. et al., Angew. Chem. In
t. Ed. 40, 2004 (2015) ;Bertozzi C. R. et al., S
cience 291, 2357 (2001) ;Bertozzi C. R. et al
., Nature Chemical Biology 1, 13 (2005) 2%#)

(0176]

BUREYIE ORI R FUE (R 30E) THBGE. EARERMEEREILIEZ. 20308
W B AERERMERERRTH D, XN A ARER RS L, 2N
BEMKT2RKRD2 0D T I/ HBREEOMEE L KIeE 312, FrdDBEREE L MInT
ETHd, RUNIEEHERTAREROD20OT I VERIE 7=V (A) . TANRS
¥V (N), YAFA4Y (C) . INVAIV (Q) . ZVvy (G) . Ava1svy (1
). By (L), AFA=y (M) ., ZJxz=)lh7o5=v (F) ., vy (P) . t
DY (S) . AbA=yv (T) . NIT 77y (W) . Favy (Y) . N) v (V)
CTANSEUEE (D), JIVRIVEE (E) . TIF=Y (R) ., e AFVv (H)
BEOUYY (L) Thd, ZALDOKRD20FDOT I VOS> b, [IgH v (74
bbb, KEHRFTHD) 7V, BETICMIENRIAKEZRETHS (ThDL, ek
T BEEY BPIUOBERFPOLBIELVBEINZATORFZ2ABEICEZTRN) 7
Sy, AvVaAYy, aA Yy, JhT oy, BEXON) Vi @E ORI
UCHRIEMETH D, URoT, XY N7EICNT B AMEE MR, 0H ORI

Page 50 of 179



HUTHAEETHEUEZETEZINEOT I JBOMBUIMA T, TANRNTF Y, T
2RIV, AFA=v, oy, VY, AlA=Yv, NI KNTyy, Favy., TA
INSX VR, TVRAIVEE. TIVFX=y, eAFVY, BLIOV I VOMABHIZHUTE K
ICTEXRWVERRETH B,

(017 7]
RUNRTBIHUTCKIBETERNI D LD BAKRESMEERELE LTk, #lxE 7Y
REE, 77k REE, FA—-INERE, 77 VR (ST RER B EES
GEAETIR/NENTHEEZLV Y (5= V) BazELTORIEL Y, BURERD)
LTIV VR (ETHIE REFFEEESSEAETAR/NENTHEITF =L U
DEALTONEEY, BUREBR) . »xar v SV VRS = hoUvEHE b
ROFUNTIVEE ZN)VERE, C RTIVUVERE 7 N UBR Ro Ui v
TR F T =IVERIE T VIR BRAT ¢ U LA I REE YA T4
REBHE, FATATIVEE, a— OBV AR=)VEE (Bl afiic 7y R T EERT
CBEFELFAIIOREFLEET D IR DIVER, SURER) . 7Y = NIV,
VR VEHE, RV UERENEITONDS, UKL BEHOF ANV EEAEBRNE IS
HTHVEZ, WEHOFA—INEEABLNR YV INTEIZBENTIE, FA—IVDPERESS
PEERESREE UTEERES 2, UZ2dt-> T, BIAIMEMEOBR NIRRT H 256, ERER N
BREREIZIEFA-NNEEND, AFHEATIE. X (1) TRIWBIEEWICBWT, 17
EX2 L (], 2FE, 3FE. 4F) OFARELRMEREENE ENTHTE LWV,
FELUIK 1HOEKRERZEEREENGENTHTE LWV,

(017 8]

&V BARNIZIE, EAREREEREE. b R85 L) B IZhd T —D2D1b
FREE IR U TOTE L,

({1 3]

ENEER

Ry, =5 UKIFBEHBOR ]  BLUH—F UIFHEBOR | pid. H—H UL IE
HBaoT, (a) ~ (g) oRIPLIVEINGETE UL IR, FAFETFEIIET
HY,

. WMETTHB, )

(0179)

(a) ~ (g) »oRDIBLVBBINIFFEUIFREEUTIE, FENBITond

Page 51 of 179



(a) KEFEF -3 aryrvE+;

(b) 1Al pAbkFEIE ;

(¢c) T2NFI;

(d) 1 ffioEHREIE ;

(e) R,—O0—, R,—C (=0) —, R,—0—C (=0) —, $LKIER,—C (
=0) —0— (R &, AKEFF. UK liogribAkZERLEZRT, ) ; 2
(f) NRyRe—, NRyR.—C (=0) —  NRpR.—C (=0) —0—, &L
CWEREp—C (=0) —NR.— (RpyBLUR K H—E UK EER->T, KEFHEF
B UG flioRibkFERLERT, )

(g) = bRk MR, ZIVRVBR, V7 3, £ UEANERFIIVE
NHRBEEL D EIEN D E,

(a) ~ (g) sz ar Vs, LiopibkFEE 7030, 1 MiOERE
H, BEIUR ~R B2 UlioRibKZERDEFE, HlELTHFE UL E& (
i) ~(vii) IZBI2E0LEUTHD, FRZIFEFULIE (a) ~ (g) »ohd
B EINBAEFEUERE. (a) £42F (b)) OFETFEULLIEZETH 5,

(0180]

FELULSIE. ERERMEERERLL. KRN EEO#M LY. ERoEARERTE
RESED BN TE, 7Y KRB, FA-NVERE TS VRERE v UA I RER. 50V
AINT 4 REENS BRIV BIENDETH-TE LW,

(0181]

BRRAFEE UTIE, BIZIE BERUZZEOREIToNED, NaFy VEA, RO Vg
BIE, AT, b, MU TZL—FIMEFE LW,

(018 2]

1—6. & (1) TEINZILEYWOHF UG

IFELUVEEEETEH. X (1) TRINSEEWIE Nl (I1—1)
A—L{—Ly;—E];—E;—E3—B (I1—1)

(=,

ABLUBIE X (1) OEDERUTHY,

Lt #aEsid2fiokchy,

o bk, Wit TH Y.

Eqpix (i) BEEEEdEELTHY. 2o (i 1) PifkhokEEL KT 2880 %
B LREFIETHY,

Eold, (a) —X—Y— (ZZT. E1&#ET5XiE C (R1) (Rg9) (ZCZ
T. R1BLURQIFENETNMIUT, KERFELIIREBERFHL~6DTNFINT
Hd, ). N (R3z) (ZZT, Ryl KERTFEZIIKIBRTFELI~6DTIVFNT
H5, ). O, S, £HESeTHhHY., Eg:iEaddYid. C (Ry) (Ry) (ZZ
T. RaBLURIFENTNMIUT, KERFELIIREBRFHL ~6DTNFINT
Hbd, ) TH?, ). BV (b) Fagk (i)

(fb1 4]

C
. /
\X'

Lo

(i)
(ZZT, BRZIX, E | EHETARERE X BXLOF0mBEOERMER 04 TH
RZAK T THB 2MOBETH L0, £7I1FE | LESTIEBEN X’ NEZEH T
HY., POBERKFORBEOEBRE FPRKZRFTH 2 2MliOBEHREBERETH D, - 134
EFTHD, ) TRINDETHY,

Page 52 of 179



Egid, Egd—X—Y—0OB&IF2Mi0ETHY . EonRX (i) THRINDED
BEiidsa sk 2iokTh Y,

MBI, REisREH e FEORE THEMOKIGIZE Y E 1 S UH X T d 2 hE
NEHETB, ) TRINBIEEWTHoTE LW,

(018 3]

A (I—1)IZBNWT, Lo TRINGMHRLIE HEUIE Eid (a) ~ (c) D
WINNTH D, Lo TRINIGHEOH S KO ELUWHIE /2, ki (a) ~ (c
) THRAZEDEFRIUTH B,

(01 84]

FEUWEEOEmMEETIR, & (1—1) TRINZEEWE. Tk (1—2)
A—L{—Lys—E|{—X—Y—E3—B (I—2)

(=,

A, L. X, Y, 8&UBiR R (I1—1) OEDLEAUTHY,

L o i&.

(a) BEP—Q— (22T, BPWQ EHIEFMRETEBRINTOTEIWT Y -1,
BrEGIMEETERINA T CE AT 7) —L YV, BELTHhTE LW2, 5-Y
FRhEOY Yy, EELTHTELN2, 6—I7  NERYY Y HEBEUTHTE LWV 2
r Oy YV, MERUTOHTE LV 2— R ERY Ty 2= RUNSLBHEL

V#IENDHETHY, QB —0— —S— —Se— —S02—0— —SO3—N
(R) =/ —S0g9— —C=C—CH2—0—, —N (OR) — —N (R) — &&

U—O0—N (R) —»ohaHE )@ IINGE (22T, Rik, KEFRFEAIFRER T
B1I~6DTNFNTHD, ) ThHb, ).

(b)) a7V —VLrv, HdW\iX

(¢) —Q— (ZzZT. Q», —O— —S—, —Se—, —S09—0—, —SO9—
N (R) — —SO9—, —C=C—CH9—0—, —N (OR) —, —N (R) —. &
FUO—O0—N (R) —»ohdfL)EINGE (22T, Rik, KEFH LI AITRER
FHI~6DTINVFINTHD, ) THd, ) THY,

Ejid. —C (=0) — —S 09—, BLU—CHo—moRBELDZBIINZET
HY.

Esik 2MidHETH B, | TRINBIEEWTH>TE L\,

(01 85)

HFELWHOEEOEREETIE. X (1—1) TEINEEYILE. Tk (1—3
)
({1 5]

2 c
A—L—lz  x7

é z Es—B  (I-3)

IR
Al L. BRZ, BREE X | OB MK (I—1) OLDEEUTHY

L o i&.

(a) BEP—Q— (22T, BPWQ EHIEFMRETEBRINTOTEIWT Y -1,
BrEGIMEETERINA T CE AT 7) —L YV, BELTHhTE LW2, 5-Y
)Yy, BELULTHTEIN2, 66— NERYTY Y MELULTHTE LWV 2
r Oy YV, MERUTOHTE LV 2— R ERY Ty 2= RUNSLBHEL
DEINSETH), QP —0—, —S— —Se— —S092—0—, —SO9—N

Page 53 of 179



(R) —. —S09—, —C=C—CH9—0—, —N (OR) — —N (R) —, B &
U—O0O—N (R) — 06 RBEELVEIENEIE (22T, RIZ. KEFRFE/ZRIRER T
HMI~6DTNFENTHD, ) THD, ).

(b)) a7V —VLrv, HdW\iX

(¢) —Q— (ZzZT, Q», —0— —S—, —Se— —S09—0—, —SO9—
N (R) — —SO9—, —C=C—CH9—0—, —N (OR) —, —N (R) —. &
LU—0—N (R) —D06R2HLDEIEINDIE (Z 2T, RiZ, KERTFE/2ITRER
FHI~6DTINVFINTHD, ) THd, ) THY,

Ejld. —C (=0) —, —S 09—, BLU—CHo—0 oL b8L ) EIINIET
HY).

Esld #EEAE2MoETHE, ] TRINSIELEWTH->TE K\,

(01 8 6]

HFEUIKR X (I1—3) TRIIZEEWE Pk (1—4)

({1 6]

E, c
A—L—ly ¢

& y4 E;—B  (-4)

(R,

A, L, B&UBI #iidk (I—1) OEDEREUTHY,

Lolk, (a) BiP—Q— (22T, BPA. BYWIMETEBMINATHTE LWT
D=Vl v, BrEGIMMETERINTOTE IWATOTY) =LV, fiBRLTHTE L
2, 5-Y rhEnU Yy HHELTHWTE L2, 6 Y7 NERYI Y HHELTH
TV 2-rhoy vy fHRLTVWTELIW2—7 MERY T Y 2—E ) Ryhy

LRIV EIINZHTHY, Q. —O0—, —S—, —Se—, —S09—0—, —
SOs—N (R) —, —S0O9y—, —C=C—CH3—0—, —N (OR) — —N (R

) — BELU—0—N (R) —oRsELYEINGE (22T, RiZ., KEFETE/
WWRZBRAELI~6DTINVFNTHD, ) THD, ).

(b)) NnFa7I)—Lv, H\X

(¢) —Q— (ZZT. Q», —0—, —S—, —Se—, —S0O93—0—, —S 09—
N (R) —. —SOy9—, —C=C—CH9—0—, —N (OR) —, —N (R) —, &
FUO—O0—N (R) —»ohdfL)EINGE (22T, Rik, KEFH LI AITRER
FHI~6DTINVFINTHD, ) THd, ) THY,

E1ik —C (=0) — —S 09—, 8LU—CHo—DORB2EL ) BINDFET
HY).

BZiZ B lHET2BHRE TS LUOZF0OmMBOBRBERE FOETHRERFTH
5 2MliDBRETHD, ) TRINDETHY,

Esld #EEAE2MoETHE, ] TRINSIELEWTH->TE K\,

(01 87]

FER (I—1) ~ ([ —4) TERINSEWIIBENT, A, L1, Lo, E1. E
0. By, BLUB, B5VIZI—X—Y—, R ~R5iIBIIREKTFHI~6DTI
Fb, X (1) TRINSDHE (Bl 2fioeskk, 2MMoERREL) OEE. HlB LUK E
ULWilld, BERUZEDEFRUTHD, £/, LoThd (a) ~ (c) . BOTIIERZ
B, Eq#EET28BERETX BLUZTOMBOBRBEEFOETHRERFTH
% 2 ffliDBFLE, F/2IXE | LT IBRMEE X PERF L THY ., POBERE O
DB 7DV R Th D 2 li0EHEEIL) | BRP, 8LUQ (. RiZBIT5
BRI ~6DTINFI) BREODREROEFE, LU EFUWE £/, EbEUAZE

Page 54 of 179



DEFUTH D,

(018 8]

1 —7. #EHE

PRI 2 MM E, 8L OEREREEREEZ G326 E I e0iE X W
Hid#ld 2 Z N TE 5, fukicdd a8t E., s LUOCEKRKERHERREZ2ET 51
G EgzoEiz. X (D) HEFULER (I1—1) . oLk (1—2)

(1—3) £/-4i1x (1—4) THINS,

(0189]

PRI T 2 BAMEDE (A) L UTIE AEOEREZ2ETZ2E0E2HEENT S Z
EMMTEXD, UM -> T, YHERIREMNT D ZENTEXLMIMEREEFIHT S Z &I
L0, BMYEEZ, L—E—BTRINIMERMNEXIGIET, A—L—E—BT#*
INBDREERMNEFETEZENTE S, HIZIE ZDED BN EYRMIE%R, H
ZAXEBRIER F 72 IIOKBRRIZBE VT, #E W, 811 5~2007C) TIHFS Z &MNT
x5, KIGRIE EYLMEEEATHTE LWV, MIDRREIIX, #2IE1 9~ 2 0 KR,
HEUIZT00~1 5. EVFFEULIF200~1 0K, X61I2&kiFELLIX
30~ SHEITH 5,

(0190]

FIBRICHENT, BAEDE (X) Z875, L-E—BTRINDIMEERN (Y) D
TR (Y /X)) &, Y& RA S K OBAMMEY B ORSE, SRS BALIZ L > TE
i X N2 REFAMEYE O ORE TG U TE#T 2 Z &0 S RHIRE X NN,
WziE0. 1 ~50TCHY. FEULLIF0. 5~40ThHY. £VIFEFLLIZ1I~35T
HY, XHIEVIFELLIE2~25THY, FIZIFEULLIX3~15TH 5,

(0191)

PRI 2 BAMEYE, 8L UEREREEREE2 G 2E6WF 7~k TDiED4RK
OWERIL. FOEMAMRERS X OEEMOS TRICE L 508, HzIE, Sk 7
O NI 70— W, FIVERIZO NI 5T 4 —, A XU NT T T 14—,
WA LAOY NI T 70—, HPLC) | FAGEESNICEY, FELLIE E&
IIZE DD ENTEX S, FiRICHT28MMEYE, BLXUERERMEREE2ET
AEWME T enElx. yauxv oo 70— W, EdUAZ7a NI ST 40— B&
U7 74 =2F4 =270 NI T 74 —) EOLEDOHIFCE)HERHNIT L ENTES

(0192]
1—8. Toftt
ko . X (1 1) (I 11) BKOCZTONMBEEOR, &5 TITH M
ATHRINDHEW]) TiE, EEORS Bl AL L, E. B) | SXUHHEISICHEEL
TRIND HEEOFHM BIAIX & Pl I TUrELWED & Eidl (1) 4132
D NEEORTRINDEEY E L IFTOHEORY L@ d 5, £/, BBDFEZ H
ETHIENTELREDR (P, AARERMERRE 20k, EHIL) | 8 LURE
DOBUEEDEROEAMESR (B, E&. B LTHE UV 2oV TE, LRl THIIL
ZEDLILRIZTEZENTES, ULAN>T, INH6OFEHIT HSKTHI k<
. BROFBEHICSVTHEBH TN TEL, HEKIZ, BRORHATHR 2R DH
IO EANERIE, AT S L OMDO R OEAMER L UT, MEEHATL I ENTED,
(0193]
2. EFRELNERE A9 2 PiROEE G
AFEWE, UN2a0, ERELERIEZ A9 2Pk £ 72132 OEOEE k2 24t

ERE

(1) Ml (1)
A—L—E—B (1)
(i,

AR PURIZN T2 BNMEETH O |

Page 55 of 179



Lk, Witz S50 20K TH Y,

Eid. (i) B EFEUTH Y. o (1 1) PiRFhORBIEE KINd 5880 %2FH
TEHREFHE GO 2MOIETH Y.

Bidk, EREZMEERETH Y.

WL &, LEdskigd: & BEdRE I LD SOGIZ & V) B S YIlEr X ATl 2 g
2HT 5, ] TRIND, JURITTTDEMMEYE,. L OEKERMNERILZ A9 510
G E 3T OE R, PARERIEIET,

N (I 1)
Ab—E—B (I 1)
(R,

EBLUOBIE R (1) OEQDLRUTHY.

AbiL, PiATH D, ) TRINDS, EERERXMNEREEZEIT2HURE ZIXEDH %4
Bk,

(0194)

ARERMEGREZ2 BT 2 5A0EE HETHO LMD HiRIE, Aok FEUTH
5, WEULIE Pikik. B2 70—FIPlkThsd, £/ 70— NWHKROT 1Y ZA
TEUTI FlZE TgG (Bl TgGl, 1gG2, 1gG3, I1gG4) ., IgM
. IlgA, 1gD, I gE, Ul gY»WBEITFohd, T/ 70—FIflkiL. &2EH
R, E3PURE (B, F (ab’ ) 9. Fab’ . Fab, Fv., H#Ebik) Thd
D, EEFMEMNEFE LW, FHCEFEUIE fuikid, eI gG (Bl TgGl, 1gG
2, 1gG3, 1gG4) 2EHEMERIAET D Mk, b Mubidk, F7213F X 7 iR
Thd,

(01 95]

R (I D) IZBF2AbIE EdobifkEREIUCTHY,. BBl RE\EFHE LERES
LTWd, BizBiFdRkEFREHEOEAEMKEG XN HiAT ORI UTik, iz
VUV VEREOMBEIZEITANHy, FOYVBEOMBIIEITA0H, &) VIEEOM
BEIZBITA0H, AVAZVEEOMBIZBEITZ0H, BLUOYATA VEEOMBIZE
T3 SHMPEIToNG,

(01 96]

X (1 1) 182 ER. X (1) iZBF3ELRUTHS, ElF. E]—Eo—
E3TERINDBIENTESE, E1. Eg. BLUE3k EdotdrREUTHB, [
worEsd, ESXIUE | —E—E sk BENSEEREEZE U, 20Tk
RXNGNE NS MEEZ 2R TF RED2EER VLD ICHETES, Z0ga, R
(I 1) TRINDEREZMEREEZ AT 20A%. M2 EZWAR, BEREMY)
B2 AT HPMAOMEIMEHTE I ENTE S,

(0197)

EiZB T2 REFHES OB | ORBFHIZ, PiiRkToORER L LE#EGELTHS, B
W oRgR E HEHEGUTHWERETIRE LTI #HlxlX, NH—C (=0) — NH
—S 09—, BLUNH—CHo— (E:DHEESIZHINDHUATOREIEIY T
BEOMBIZBIIANH s THEEE) . O—C (=0) — 0—S 09—, BLUO—
CH9o— (E:DILEREEITHI NI PR ORIEED, FOv v ) VR £
FIFAV A VEREOMIHIZE A2 0HTH2E) . S—C (=0) — 8LUS—C
Ho— (E DA EGITMI N PURT OREIEN, VAT VEIEOMEIZE T2 S
HTH256) WEITFoNd, JukmoREIREE LG U TwaRkEF—RE U TR N
H—C (=0) —8&UNH—S 09— (E:oiEEHES I NDHiRT ORI
VUBREOMEIZBEITANHs THEHE) . O—C (=0) —8LUO0—-S02— (E
EDIEREG I I N D PURTT ORIEIN, Fov VEEOMEEICE TS5 0HTH 255
) A EULL. NH—C (=0) —8&UNH—S 09— (E:oitaiEa It ndd
O REREN) U VEEOMBIZE ITANH o THIES) NEViFELL, NH—C
(=0) — (E2IaEHEE I N PR O REFEN ) ¥ VRO MGEIZE T2 NH

Page 56 of 179



Qo THDIEE) MILIZKIEHFELL,

(01 98]

R (I D) izsFsBE. EERX (1) i2BI32BEHEIUTH D,

(01 99]

HEUIE, AERAOEE GETCHEE XN ERELSETERE 2 63 2L, EERE
RMEREIE 2 M EERINIZET 2R TH D, ko3 2 HHAMEME,. B UOEKRER
MEBERERZ AT LW E 2 IE20EN., X (1) TRINZEDTHD %G, X (11
) TERIND., BREZEEREZMERRNNICET ik z2EEdTs e TE5, &
WERZRME R E M EERWICET 2 PUAE. U <R @EERO A ERERMEE
BEREETAHARTHY ., LVIFEULIE F e EREREERELE G55
HwTH 3,

(0200]

ARIHAIZE BT, BRI 203 TAESEFME) 2. PukicB O TRED T
I BBEIEEOMHEBICEAEL TOHARWIZELNDL ST, FiRTORED T I kit
EREL T X BDHTEDMWE AL, PURTOREDMEIRIZRET 222 0D, ULAR->T

M EERWIZET S . EERNWZAEE ] . TAEERETOME ] FofrEE
PMEIZBE S 2R IE. T EOREDOT 2/ BEREZ2 6O BENFEIRIZE 1) B e Ok
EHREAOREERE /- IMMEERDY, BEREBICB T2 4ERED0T I JBERELEETH S
BEMEO 7 3 KR ZE SO IEEREIRIZ B ) 2 S HEE R OMEER E I3 EaR LY
EEBEBRL AN TENWI E2EERT S, Z0&D BAEERN RS 72138615 bl
HOREDT I BRI U THREDORERNE Z VA LIRS 2DOTIRLZL, Bt
WIZST T B EFMEWE 2 G0 bEWE VR Z iz & Y. Pk oOBEKMESIZS 1T 25T
DT I EEIETK U CHrE OREE AL &2 BRI IE D ZE N T I ARKHIT LY
ERTEIENTE S,

(020 1)

KU EARMIZIX, Btk (AD) B, Hikid 31 ~5 07 I BERE» S 4 2 M5
B . e N1 gG FcefHRicBi32246~248MDT I )MEIENS 2 HHE,
(b) bl gG FcefRicBi}3288~290MDT I JBREIENS L AMHEE.
721 (¢) B NI gG FcefHRIzBITA23 1 ThOT I JBELENS RAMHEE) fics
WCREDT I VERFERE (Bl VY UM Fuy URE AV A=V bV VR
VYV ATAVERR) 2 LEM EEA, D, BTRCEERGEIR A 0 FERLREIE TR 1 B TRY
FLRIED T X EERIEE S M EED GG, PRI RS I, Y iR s R 2 A
INd 1M EOREDT I JEERILIZIUTS 0% FOMBEZRINETHEEIES 2 L
MTED, MEGERME, HFEU<IE4 0% E EVFFEUIRES0%ME, X512&
DIFFEFULIE6 0%, Bzl UIEZ7 0% E, 80%LLE, 90%ME. 95%
BLE. 96%BAE. 97T %M E, 98%BE. 99%BUE, £~ 100%TH-oTHE &
"

(020 2]

AFEHDOBE HIETHEE XN EREZWEGRL 2 G592 hukid /2. EHOBIISU
T, EREAMEERE (Thabhbb, E—BTELINSIMEENA) 2632520V TE5
o HEARERMEREI 2 M EERWICET PRI, K9, X (1) TRINSLLEY (A
—L—E—B) %, JiRICHT2HMMEYME (A) 24 U THiREBEOEHHEIRICSE X
T, IRWT, BEIZBIaRETELE, 2EWAOEE (LElPiREHEE [ —HHEOE HE
B) 2B TAEEDT I ) BEEOMEFOREREE KX TSI icky), 8T a2
EMMTE2, UZEMW-> T, hiREHEEZEH BIAIX]T ~8M, E U1 ~41MF, &V
FEUSIE2M) BT 2082 KARHOBLE HIEICBOWTHNWS Z & T, #HEOPuKERH
DIE UMK IZBE W T E—B TRONDHWBOME AL (F 721X D FBLEOBED
MhE AL ZAEERNICET 22 8ET 20T 5, Hilz2IX bikE#EEZ 2D
B95huk (B, TgG, TgD, I gE, F (ab ‘) ofik, F calgs v /S7H,
F e R /878 2 ARPOENE GEIZBWTHWA Z LT, 2 200HKREMEDE U

Page 57 of 179



FEAFEIRIZ B WT E—BTRDOND 2 DO BAL % A7 B EIRNIZE T 2 Pk & 85E 9 2
ZENTES, §48bb, ARELSMEREEEZ AT 2RI, ©#E B, 22) OEMM
T, ERERMERERIZ L 2Btk 2 H 2T N TEX S,

(020 3]

ARFEHDOBIEHIRIEE 72, ERU PR %, FEOMERIZATZ 2k Y, BRERME
BREZEL. DOXSIEBMIINZDiAELERTEZIEEZ2EATHOTE LY, ZDED
BRFEDMILE UTik, BIZIEX Pkl bs (B, 780 > RV VEDRED
TaFT7—YIlLBUM) BEITFLND,

(0204)

AFEAOEHFEIZBOVTR (1) TEINDILEWME-IZZOE2HWN35E. Ll
A (I 1) TRINDEREZHERREZ2AET 25K 28ET I eNTE S,

(0205])

FEUOEMBEETIE, AFRHOEE HECBENTR (1) TRIXW2{EEWELUTR
(I—1) TERINZ2EDEHVIES, Ptk (I I —1) TRINSERERMERE
HEATHHMREHET LN TE S,

Ab—E{—E9—E3—B (I T—1)

(A,

Abix, ik THY,

E &, ViR ORI &L TS REFHETHY,

Eold, (a) —X—Y— (ZZT. E1&#ET5XiE C (R]) (Rg) (ZCZ
T. R1BLURBFENTNMNLLU T, KBERFEZIKEBR L ~6DTINFIT
H?, ). N (Rg) (ZZT, Ryid, KERTEALTKERTIEEL ~6DTIVFILT
Hd, ). O, S, ¥~FSeThY., EgdiEadadsYid. C (Ry) (Ry) (ZZ
T. RyBLURsFENTNMNLLU T, KB FEZKBR L ~6DTNFIT
Hb, ) THb, ). BV (b) Fadk (i)

(fb1 7]

C
. /
\X.

Lo

(i)

(ZZT, BZiE E | efEdTRMEBIETX BIUE0mMBEOEMER D2 TH
RERTTH2 2MOBETHZ 0, £HIIE | LESTIBEEE X PNEHEFTT
HY ., POBRKEFOTEOLERMEIR PR BRFTH 2 2liOERBRIETHS, - I35
EFTHD, ) TRINDETHY,

Esgld. Eod—X—Y—0OE&IZiF2MlioETHY) ., EonX (i) TRINZED
BEiidsa sk 2iokTh Y,

Bk, EREXHERETHD, )

(020 6]

IHEUWREDOEMELTIL, AFBPDELEHIEIZEHNTA (I —1) TRINDIE
e UTRX (1—2) TRINBEDODZHWSEES, Rtk (1 1 —2) TERINSELR
EHRXMNEREEET 22 HET 2 2 LN T3,

Ab—E|—X—Y—E3—B (11—2)

(o,

Ab, X, Y, BLUBE R (I T—1) OEDEEUTHY,

E1ik —C (=0) — —SO9—, 8LU—CHo—05828L) EINDET
HY .

Egid. 2flioETHD, )

Page 58 of 179



(0207)

0 E UM OREDERMBPETIE, AFEMAOEGEFIRICBENTA (1—1) TERIND
b UTR (1 —3) TRINDELOZHVEEG, Faddk (I I —3) TLINd
BRER W ERLE A9 5Pk ST 2N TE S,

(e 1 8]

E, c
/
I

é Z Es—B  (II-3)

(A,

Ab, BEERFTX | BZ, 3LUBRZR R (1 1—1) OEDEFEUTHY.

E1lx. —C (=0) — —S 09—, BLU—CHo—»6ARZHL)EIINLIET
HY,

Egid EOEs32MMoETchs, )

(020 8]

HELUIX, BRFEAOBE HEIZBEWTR (1 —3) TRINZLEWMELTR (1 —
4) TRINDZEDEHOEESG, Pk (1 1—4) TRINWIZEREREEREZE
FEhMRERET L ENTES,

(b1 9]

E, C
Ab/ \C/

é z E;—B  (II-4)

(o,

Ab, BBZ, BLUBIE, XK (I 1—1) OEDQEEUTHY .

E1lk. —C (=0) —. —SO09—, BLU—CHo—NoR2H LY BIINDET
HY.

Egid, MEaEAE2Mi0oRETHB, )

(020 9]

AN(ITI), (I T—1), (IT—2), (I11—3) FAZFE(I1—4) iZB}5%
fFRosEds W, E. E1. Eg9. Eg. B) . BXUNFELFITEEL TERIND HEE
(B, PR, REFIE EARERMEERER) O (BIAIX & #ls LU E U
). EER (1) #2320 TNMEORD0ED L ILET B,

(021 0]

PRI T 2B E, B L OEREREEREE AT 26 ELITTOEX E
B RETRHEZIIE | OREFHEEGET L7720, PR KT DHIENTEE, Z
DED BRI, BN TEOENE - ot (B, 7 I REEGOUIN) 25 I UERD
St GRMBSAM) FTHEHEAD ZENTES, XX 2oL 2niE, 7RG
R BIZIEBEEE AR ICBE T, Bl (Bl 1 5~30C) TIIH 2N TE5S, BlHK
DOpHIL, HIZIES5~9ThH), FEULLIE5. 5~8. 5 THhY. VKEFFULIXG.
0~8. 0Thd, BEWIL, HEYILRHIELE EATHTE KW, oKX FZIEXL 4
~2O0IFFM, HEULLIZ1 040~ 1 5K, £VHFELIZ200~1 0K, X 5IT&
DIFEFULIE3 0~ 8WETH D, ZDLDBIGOFMIZOWVTIX, HlIAE G. J
. L. Bernardes et al., Chem. Rev., 115, 2174 (2

Page 59 of 179



015) ;G. J. L. Bernardes et al., Chem. Asian. J
., 4, 630 (2009) ;B. G. Davies et al., Nat. Comm
un. , b, 4740 (2014) ;A. Wagner et al., Biocon]
ugate. Chem., 25, 825 (2014) 2&HBnHz L,

(021 1)

MIGRIZBWT, Pk (X) 29892, Jikicd 28 MMEmE. 8L UEKRERTE
BEREE2ET2{EMELIZFOH (Y) OFNEE (Y /X)) X HiEiow$ 2800y
B, BIOERERMEREREZ AT 2/LEW /2132 0EE K OHUADORSE. PRIz
SEMMEME, BLUOEREREEREEET2IEWE 212D IC > TRAI XN S
REFURFT DI DOE (. DAR) FZn U TEET S Z L0 SRHTIRE I RV,
WzIE0. 1~100THY, HFEULLIZO0. 5~80THY., LVIFEULIX1I~T70
THY., IHIEVFELLIF2~50THY., BItHEELIZ3~30TH5,

(021 2]

HERERMEEGRIELEZE T 2 RO EROMER L. 0O EARNRFER S X TEEY D7)+
BIZE LA, Wz2IE BREEE, vax NS5 70— I g oavw NI 57
A=, AAVRMmOIOY NI T T4 —, WMAT LAY NI ST —, HPLC) | &
TXEESNIZEY ., FEULIE HEAOMIZEDITDS ZENTE S, MEERMEOMR
. BIZIE RIFRIYVEVTIZEVGS N TESE, XRIFRyvEV T Hlx
X arrv—¥ Wi, N TVY FEN) TSV Y ) WEBIXUERSIZE VTS
ZENTER, S OF7—YEeULUTH, TV R7OoF7—t¥hgElLy, ZoLk>0T Y
R7aF7—Fe& LTk HlzE MYy, FENY VY, Glu—C, Lys—
N, Lys—C, Asp—N»EFL-NE, EEREZEERLEEZET2HMEIMEET S,
ARE RV EREE DM O IX. FIZIX, BRKENE s NI 70—, F41FE
mOMIZED, FEUK BEDKICEIVFS 22N TX5, ERERMEREEZET
ik, 7avx NI S5 74— (Bl EdUZ270 NI T7 10— BLUOT T4 =5+
— MR NT 5T 4 —) FEOMLEDHFFEITEI) EEREET LN TXS,

(021 3]

3. KReME 2 A3 2 bk 8Ll Gk

AFEHIE, UTFZ2E0. HEEMEYE 26325k 213 0Eo8dE ik 44 2,
(1) FeE (1)
A—L—E—B (1)

(=,

Al PURIZHT2BAMEMETH Y .

Lk, Wiz &0 2MfioRTHY .

Eix, (i) B EEELTHY. 22 (i 1) fiddhoREHRERKIGT 2HEH%E2E
FEREFREZED 2MliDOFRTH Y,

Bk, AREXHERERETH.

Mgy, BEdoREER Y ERORE TR EBORINZ LY ED S YWX Tl 2 6
2ET D, ] TRINDG, AREXMERRREZ AT 2hik%. bk N XE T,

FagA (I 1)

Ab—E—B (11)

(=,

EBLUBIL #iEEX (1) OEDEFEUTHY.

AbiL, PiATH D, ) TRINDS, EERERXMNEREEZEIT2HURE ZIXEDH %4
BT BIE; RHEUN
(2) giFdh (I 1) TRIND, EEREREERLEEZET PRI ITEDEEZ, &K
ERMEERREZ /U THEGEEYE & s X T,

FaeA (T 11)

Ab—E—B’ —F (I T11)

(=,

Page 60 of 179



Ablx, R (I 1) OEDOEEIUTHY.

EiZx. R (1) OEDLREUTHY.

B’ k. BEEEMEWIE & AARESMEEREL S ORI L VAR TE2H 0 2G50 240
HETHo,

Fid, BeeMWETH 2, ) TRIND, BEMEWE L2 G925 E 21X DI % LRk
T5HI L,

(021 4)

(1) OTFZE. EERERLERRLEEZ G2 PUROENE SHIE L FMRIZU TS 28 MNT
x5,

(0215)

(2) oTRETHWLhSEREE (F) X iR EOBRE2 53 2WETH
DR ORHCBREINT, FIAIE Y. e, e ltFInSBiFond N, e <X
WM F /- IIEEYE CTH D, EMEYEIZE-, B 0By ETh-oTE LK. £
1% 2 DL EOBSBEM B RS X NAZMBE TH>TE LW,

(021 6]

L UTik, AEOBERISET2HEYTHoTE L, ZOLDBEEE UTIE H#i
ZAX g (B, MlkE. B, KB, REDEE. ErBEoi. AP, BUIRERE. ATz, B
Weks, SNEYE. TR, BE. ERE. IR, REJE) | 3 A E - ZEMEEE (
#il, 7UNF—gE B T 25T ) T b—FA) | eRmEE (H, KA
&, TIINA =R, S—F 2V VNN, HEMERREAE) | BYYE (B, HEEE
fE. UV ARBHYE) | BN - AR (B EEEERR BRI, EVA T T 4 —
FHERORAE) . MR (). DN sE B ZMERE, BEIRISMIBE, Mt RAME) | i - B
ARMEIR OB (B, ZTMEREHE) | MR (B, AIE, EBE) . TOfioEl
(B, BERRSE, EIRIMESE ORH SAE, FFhis i, Bl B, fRERss Rl 9
LB RER) PEIT 6N, YL OB E2IRREZIETIIT23Y), £/2130
TE DB DR & 2 N7 BTN D PURDMHIZAE S BIEH Z I 2 YW ThHh->TH &
A

(021 7)

£V EARIZIE, WL, PuEAlTHh B, buEale UTih, BRI fbiiil, H8
. TURMEEIAIAR £ 2 IR e e EOWENEIT NS, bR U TR #ilziX. DN
AER, RBHFEPEE,. BRAEHR,. DNAT VY Z—H L — M. DNAYIKH., ~NRA
VAT —YRHER., DNAMEGHER, Fa—7V VEEEGHER, MGEEX 7L 4y
R, AGbEMREIToNnG, #RL UTIE FIAIE MEHE B 757 7THR)
. fEWrE#E (B VYY) BREIT LD, BEERAAE Uik BlZIE KERFOK
WERIAAR (B, SH) | RZBRFOBEMEREAMMAE (B, 14C) |V VEADBEMERE
PR (B, 32 P) | BRER FOBSHERAMAR (Bl 355) . 4w MU D ADBYER
PR (B, 90Y) | FURFLOBRMEREAAAK (B, 99mT ) | ATV LDIK
SHERIGAAR (), 111 I n) o 3 URKTFOBSERAMAE B, 1231, 12571
L2971 131 1) ¥V AOMMERMAK (Fl, 153Sm) . L= AOME
PERIAIAR (B, 186Re) . TAXF U OMEMEREMAE (Fl, 21 1AtL) | EATA
DBSPERIAA (], 21 2B i) BTN 5,

(021 8]

A & LTI, ML g (W, S AFTVE—E, TIVHVERAT 7 &—1,
Ny Txo—X, BHI 7 NYE—Y) | HHMEWE W, ANV 7 NTEY Y, B4 F
V. VdRVrmy TTERY—) L wEmE W, JvALeAL Yy, JAdLeA UA
VFFAVT 3—h, O—X IV, FOBEX VNIE, RO E LV INIE) | e
W, vz )y, TI2AVY, TZVIVZIALTZATIN, MV A (2, 27 —¥EY)
DUN) VTFZ=U A VI =) | BEHERAE (Bl EBRUAZE D) FREEREED
WENEITF N5,

(0219)

Page 61 of 179



MaettE IR 2, a0 ey, hao e, 2380 s ThY) . IrEL
ik, EBOrHbEWMThHsd, BoribeWeid. 7F=15 00U RObEME NS, K&
NHALEWIL. RAMCEME ZXERILEYTH L, B HbEYOnFEIZ. 1200
YUTr, TOOOLTR, 900N, 800LLF, 7TOO0LUTF, 6 00LLF, 500LLK,
400B K, FAZE300UTFTH-TE LW, EOoHLEYDONFEIZEZ, 308 E
. A0BE EAZEDSOMETHH>TE LW, By HbEEWE. EBUAZE DS B3 72
FEEME TH->TE K, 2 Ko HMEEWE UTE 2K TI 8] AV dIR
TFR, CAIV, XTVAVR, XTVUAFR, AV IX VU AF R, i ) I
. JBE. B, B LUENLDIENEITONG,

(02 20]

BpeMEmE L, 2OMSEICIO U2 OERIEEET 5, BetEmE N, EARERTE
BERE XD UBWERIEE B9 556, B EO YT & ARER M EREIL L &
HHENMBRIEDZENTES, ERERMEREE Ko UBWERIEL, ERERMERE
HOEMRK BRI L > TERRVEL, BEETHNIE, #EUIREREEE, BRERME
BRELNEUSWVWERREL UTHEEINT 22PN TES B, Boutureira

et al., Ch em. Rev., 2015, 115, 2174—2195) ,
ERERMERE S KB U WERRILE UTE., BIZIX, EREREERREN T IV F VK
ROGEET Y REBENEIT LN, EREZEERIENT IV T REEE 2137 b Uk
D& T RI IV VEBENEIT LN, EREREEREENF A —NVEREOBEIEY LA
REEB L OV AN T ¢ REENBITONE N, ZHNHIZRE IR, X ERE
RHUBEGRENT IV F VERETHY . DOEKREREERIEE KIEUDWERENT Y Rk
HThHd5E (FRFTOHTHDIHE) . BEMEYE & ARERMEREHEE ORI O X6
WEOERT D2 E0 2MMi0HE. M) TV IV (OB LS LU T TEMES
ULTWALTE L) 280 2Mi0RTH>TE L0 AREZMEREEN T IV T & R
HEZZTNVBRETHY ., DOEREREERIEL MU WERENe RT Y VR
Thd56G (£FLZXTOHTHLH5E) . BetEE & ARER M EER & OB O MR
SVERTEIH N2 EL 2M0RIE. e RIVUVEREZED 2MDHETH>TE LWV ; &
R E RN TF A —INERILTH YD . D OEAREREERERE L Ko UG WEREREN Y L
A IRBEEAZEIANT ¢ REIETHL25EG (FRIEEFDOHTH25EG) « BEEEVEYE
EHERERMERILE ORIOKISIZE D AERT 20 %2 &0 2ok, FARTIY VA
IRBEEZEDQ 2MMiDFE, FAEIANT 0 REREZEL 2MiDFETH>TE LW (Fi
Boutureira et al., Chem,. Rev., 2015, 115, 2
174—2195) , NTYV—IEE HOBRLHEAELUTOTEMEL TR TE &
W) REG 2ok, ¢ RIVUEEE GG 2Mfiokk, FAAIT VA I REEEED 2
fliDFE, F/2EY AT ¢ REEEZED 2MOF L. BREMEWE & AIREREERIEE D
IO &V ER S 20 = &8 2 MMioF0ir £ ULWIITh 3,

(0221)]

—h. BaettE D, ARELSEERIEE KIG U S WERIEEZ A U RWVES. BiEEY
B UT, IMEDEREEETL I ICHFERIEINAZEDEMEHATEIZ N TES, H#i
ZAX, BEREMEMIE SR VNI ETH B GG, IR VNN RRIZE U RWVE
BEHEZEET 2 LD IZHEERMEINZEDRMAHTEIILNTE S,

(022 2]

HEARAEIE, BESTICB I HEIMEERTH S (B, EEBEAHZE2004 701095
75, KEEFREABMSE 20067007 400 SESHHME, KEEFHEEAMSE 20
057023864 95HMEB) . A FEMAKMIX EdRUZES LEBHIZ AT
TN TE LV, HdWIE, BEMAKRAIX FEOBERREEETIREDY V h—E2HNT
TFHONTE LW, HIZIEX Zo&58Y vh—id wEE)RERE (F, MER 7~ At
) IZBWTHEEMME L iUk 2D U A —DYIiic & D DEETREREDTH>TE LW,
ZD&EDRY) AL UTE HIZIE FreEo7as7—X W, Milan7ar7—¥ (
#Fl, VIV —Ah, EEETYRY—LFIEETZ 077 —Y) | M7 or7—¥

Page 62 of 179



. 7o 77 —¥) ) THOMINZRTFINY vh— (., KEEZHE6, 2
14, 3455;Dubowchik et al., Pharm. Therapeut
ics 83:67—123 (1999)) . EAERNIZIFEET 2 RFAFERMETAL TYIW X
B0 h— (B, KERFFES, 622, 9295, HHEL, 122, 3685 ;[HHE
5, 824, 805%) nEIFond, Vrh—ik BEK (self—immolat
ive) ThoTE LW W, EERABFEO2,/083 1805, HEEBAHEO4L, /704
34935, HEAMEOS, /112919%5) , AFKHTIX., BHEXRLIN-EEEMEY
B, I (HEEMWE ] YT 2N TE S,

(02 23]

X (T T1)IZBIFA2ADIE EROFURELIFUTHY ., EIZHBIT2RE R E AR
HLUTW5, Bl aREF/EDIEREG TSNS ik OREIEE U T #ilx
X DY VBEOMBUIBITANHy, FOY VEREOMBEIZSITS0H, ) VEED
MBIZBIT20H, AVA=ZVEBEOMBIZBSITE20H, BLUYATA VEBIELOMEEIZ
BIJ2 SHBEITLHND,

(02 24)

X (I T 1) BFdEIR FiEX (1) B3 EELFREUTHD, Eid. E1—E9
—E3TRINBZENTES, E;. Eo, BLUE3ILX EdDOEDOELEUTH D,
Ednesd), ESLIUE ] —Es—E 3id, BEMNRMERMZAL. 204 Thik
DEING VS HEEEZA DR TF RN EEETRVEDICHRETE S, Z0HE.
R (I T 1) TRINDERUEYEZ2ET DAL, EREE UTHEIZERTZ2ZEMNT
x5,

(0225]

EiZB T2 REFHES OB | ORBFHIL, PiiRkToORER L LE#EGELTHS, B
W OREHEE EEHEG LU THWEREFHEE LTI Mz NH—C (=0) — NH
—S 09—, BLUNH—CHo— (E:DHEESIZHINDHUATOREIEIY T
BRIEHDODMBEICEBITEINHoTH 5G) . O—C (=0) — O—S 09—, BLUO—
CHo— (E ARG I NI PR ORIEED, FOv v ) VR £
TF AV A VEREOMEIZE T2 0HTH2EE) . S—C (=0) — BLUS—C
Ho— (E DA EGITMII N PURT OREIEN, VAT VEIEOMBIZE T2 S
HTH256) WEITFoNd, JukmoREIREE LG U TwaRkEF—RE U TR N
H—C (=0) —8&UNH—S 09— (E:oiEEHES I NDHiRT ORI
VUVREREOMIHIZBEIIANHy THEEE) . O—C (=0) —B&LUT0O0—S09— (E
EDIAEREE I N PUAT ORGIN, FOv UEREOMBIZE T2 0HTH 254
) A EULL. NH—C (=0) —8&UNH—S 09— (E:oitaiEa It ndd
AR DOREGHEN) VVBREOMBEICBIFTENH s THEIEE) NEVFEELL, NH—C
(=0) — (EXotaiEE I N IR T O REHD) ¥ VREOMEICE 1T 2 NH
2o THBIEE) WISIZEVHELW,

(02 26]

FEE DT TIE, BEREMEME D, AREREERRE Kb U BWERE 2 E 9 58
G R AREZREERRELKIGUVAVERREZET 2 LD ICHEEMEINTNEE
&, ERERHEREEKIGUSWVERILE, 7Y REE, 7T REE FA—-IVEK
TR UKL, T VR oNar UEE SN YU UERE D bhoUuEkE e R
OFIIVT7 I UERE S NUIVERE RSV VR, 7 N URE RovigigeE V7
IR F T —=)VEHE TUIEBE, RA7 0 U, LA I REE Y270 R
B, FATATINEIL, a— ORIV, 1V N IVRIE VR UBE,
UV UVERENSRBREL D EINDIETHOTE LV,

(0227]

XA DI DOEBIETIE, HeEtED, EREREEREE MU WVERERE2E
I 586, 20k ERERHEREENIEUSWVEREEET D LD ITEERILINT
WA S, RIaERE AR e USWEHBERL, PR TRINZEN SR ZEE L

Page 63 of 179



DEIINSGETH>TE KW,

(b2 0—1]
4 R
9N R 1t
N - 1rflr
—SH /ﬁ Ry N / »"‘N"Nﬁz - o‘NHz
) O
—“ N._.R4
)‘D—"Rm Rig ’: * Ryg - m/ﬂk\ ?}: )
Ph,P Ph,P X N
2] a 0
Rig 19 \Fﬂ Rig-2.0 N
>\~ “™R ..r‘y‘ TE 4
7 Ry Ry Rig o
/ /

Ry, B8 UKIBEBOR ] ( BLITH—-EUIBEBOR 1 nid FA—E U<
BAoT, ffgd (i) ~(vii) ORIV EINGFETEULIEE, /238 T
WEIFETHY ., -k BeEtEwEICd$T286FTH 5, )

(02 28]

R (I TI1)TEF2B TRIND., BEREMEWE & AR ELMEEREIEE OO KR
VAT 2Hp G0 2ModkE. (1) BEROFFLUWHIZBWTE R UZEIETH
5., NOTYV=IIVEE E RIVUVERE IR TFAAIYVUA I REBEEE2ED 2R
THoTELL, HHWIE (2) FIZBEINEZ DT TERLROD, #IZIEX YAV T «
REE (ZoBHE, FROGFEFUVCICBWTERUAEBETHS) | 7TE VB
LRIV, T ATFIOVEE. HVNEAINVERE, TR TINFIIVERE I VK
H ST NVENAFT NN A—=NEIL VS UBE RISV UESHEBE, T AT
ANT IF— NERE, TamFIREE, M) FIVERE, 7TVRRE VYA —VERE
R VU ETWEIHEEE TS EEREREARE. ) UEAERIE. ANVEKVER
FE, AR EEAFRE. YV aVIEENS R REL D BTN EREZ &0 210
HTH-o>TE LW,

(0229]

BEREMEE & B RE R E R & OO K VKT 2 n &2 G4 2 iDL E 7~
CRRHZBRE I NS DT TRV, FIzE. FE

Page 64 of 179



(b2 0—2])

0 s{. Rg-;\i}cy}; OOA, oN JL g\@y.
et 3‘»%")( °\ o/wr°§(' C’@l

O/*‘N/t \\t;;.ﬂ,wuro RN m o
Nox*

S S, H
d Iy o . e _NUN
O‘oj\/\s e %:ﬁ- WW@ LY NE e
OH °0 O:N 5 0/.
e %&‘ 2
OALc(n. e o o R Qﬁé’“&m

's)

O’a" NN oy O)‘L I

- - NN
< T e

(22T, #EICERZTI L. IV ERT G2 R,

BEODOR 9 4. HEDR o, BLUTHEHBDOR 9 1k, H—FAIEEL->T, KERL
FxEAOBEBIETHY .

JiZ. —CH9—, —O0—, £ZF—S—THY.

rix., | ~4DLEEDOBKTHY,

O (HM) BFHoEsicdd 28642~ 0,. @ (GBI XB HOHSIcHd 2885
R9,

{E2EREE D, YIMEER ) 2 Iz U CIERFR T H 2854, @3B [lDER%) Lﬂﬁé#
HGRRU. OBF o5 Lﬂﬁé#A%rbTmf%$w ] MORAEEL D EIINS
WI NP — DO FREE IR 2R EEZ ED 2MliDIETH>TE LW,

[(0230]

FEUSIE ARAOBE GEICB T2 TR (2) THEIWLIHEEEYEE2ET 25
ik, BEEEMEYIE 2 A BRI E T 2 PR TH B, BARER M E e 2 A BRI A
TEHMEN, X (1 1) TEINBZEDOTHEES. X (1 11) TRINE, Kty
B e M EERICE T2 PR e 8E T2 2 N T X5, KRR & A ESE I ICE T 5
PuRIE, HFE UL IE EHEBROAEREEYE 263 25K THY . JOHFELLIX
F ¢ $HIRD AITHREMEME 2 B9 5 ik TH B,

(023 1]

PR (ADb) 2, HifEdT2 1 ~5 007 IV EBREEI» SR HEMEER B, e b1 g
G FclBIZBlI52246~248M6DT7 I BERENSLZBMHEEK, (b)) NI gG

CHIBIZBITA288~29 0/ DT I JEERENSRBHE, /21 (¢) B I

gG FcilizBI153 1 TADT I JEEEN SR 2 FIZEWTHRTDOT I/
iRt (. VY VB, FuvUBR AL Ao VB Y VB VAT VB
) = LM E&&, D, Ble RS LA O JEFEA IR I B W THIFERE D T X/

Page 65 of 179



eIt E B EEDES. PURDAA OIS IL, YEENERTICE E D LFEML ED
FREDT I JEEERILII U T3 0 % O EEIRMETHRG I 2R TE 5, fiEE
PR, HEUSIE40%BE. EVFEUIFB 0% E. X512k FELLIE60
LA L, FRHZHFEUIZT 0% E. 80%BAE., 90%BAE. 95%BAE. 96%ME
9 T7T%BAE. 98%BAE, 99%ME, FAEFLIO0O0%TH>TE LUV,

(023 2]

AFHHOBLE IETHE XN D MY E 2 69 2 hiikiE £ /2. HEHOBIZSU T, #
BEMEMIE (Tabb, E—B’ —FTRONAFEERA) 232208 TX5, Zhik
. HEEMYE 269 5Pk %E, EHOBIZIISUTE—BTEROWAIRERNIZ2EHETHZ &
MTXDERERMEEREZET2IMRNLBETLIENTXZ42DTHD, Ld->
T, PUAEBEZER WX ~8MH, FEUIX1 ~44. VU <ix2M) 9
PR E RFEHOBE FEIZBWTHWS Z & T, HEOPUREHEOE UERAERIZS W
TE—B’ —FTROLNBZEBORERA (721320 FMEESOBEEOREYAL) %47
ESEIRIZE T2 HiR 28532 2N TE 5, HIZIE PiAEYZ 2 DT 20K (B

IgG, IgDh, IgE, F (ab ‘) obifk, Fca& >/ \7HE, Fc@igs N
7)) RAFRHOBE HEIIBWTHWSZ T, 2 O0OFMKREHOM USRS IZ S
TE—B’ —FTHzbId 2 OOMEEAZAMEERWIZET 2 HiR28ET 22N T
x5, ThbL, EEMWEEET R, E@E W, 20) OEMEMT, BEEEMEYE
W2 KB EMiEREF—IZTDE I ENTE S,

(0233]

ARFEHDOBEFIRIEE 72, ERUZPiRE, FEONBIZATZ &Iz & Y, BERerEYE
ZHU. DOILIBAIINZIRELERTDE I E2EATHTE LWV, 20D &5 BT
DL UTiE, BlIZE PuRO W et (B, 78 >, RTIVVEDORED 7105
T —YIZ L BUE) BEITFLNG,

(023 4)

AFEAOBE HEIZEWTR (1) TEINZIEME-ZFoE2HWSEE,. (1
) OTRIZBEWT, Bk (1 1) TRINSEARESHERELEZ2 6T 2Pk 8Ed 5
ZEMNTE, NT, (2) OTEIZEWT, EidX (11 1) TEINDHEReMYE
FETOHMRERET I ENTX S,

(0235]
FEUOEMBEETIE, AFRHOEE HECBENTR (1) TRIXW2{EEWELUTR
(I—1) TRINBDEDEHVDESG, (1) oTfFRICBWT, EEX (1 1—1) T
KINDERERMERERLE G T 2R EHET LI LN TE, RWT, (2) OTRIC
BWT, FdX (I 1T 1—1) TRINGEREMMER2ET 22 8ETLHZ T
x5,

Ab—E]—E3E3—B —F (11 1—1)

(A,

Abix, ik THY,

E &, ViR ORI &L TS REFHETHY,

Eold, (a) —X—Y— (ZZT. E1&#ET5XiE C (R1) (Rg9) (ZCZ
T. R BLUR9BFENTNMINLL T, KB FEZIKBR L ~6DTNFIT
H?, ). N (Rg) (ZZT, Ryid, KERTEALTKERTIEEL ~6DTIVFILT
H5, ). O, S, £FLESeTHhY., Eg:iEaddYid. C (Ry) (Rp) (ZZ
T. RyBIURgFENTNMINLL T, KB FEZBKBR L ~6DTNVFIT
Hb, ) THb, ). BV (b) Fadk (i)

Page 66 of 179



(ft2 1]

(i)

(22T, BRZIK E &G IEMBRE X 8LUTDMBEOBRMER D2 TH
RZAK T THB 2MOBETH L0, £71FE | LESTIEBEE X NEZEHTT
HY. POBRFFOHBOERERIE FPNKRFRFTH2 2MMiOEFRIETH D, - 134K
EFTHD, ) TRINDETHY,

Egid, Egd—X—Y—0OB&IF2Mi0ETHY . EonRX (i) THRINDED
BEiidsa sk 2iokTh Y,

B’ 1%, BEREMEYIE & ARE R E R OO K BIZ &V EKT B0 % &L 2 4o
FHTHY.

Fi, #eEMtwEch s, )

(0236]
FEUVWREOEMEETIE, ABAOHGE HEIIEVWTK (I1—1) TRINSLE
M LUTR (1—2) TRINBZEDEHWAESG, (1) OTRICBWT, Eik (1
[ —2) TRINDEARERMERLEEZETDPAEEET L ZENTE, RWT, (2
) OTRIZEWT, Fadk (11 1—2) TERINIBEMEYERE2ET 2Hik285Ed
LIENTXB,

Ab—E|—X—Y—E3—B’ —F (11 1—2)

(=,

Ab, X, Y. B BLUFK ®iidAN (I 1 1—1) OEDELFEUTHY,

Ejld. —C (=0) —, —S 09—, BLU—CHo—0 o8& EINIET
HY).

E gk, 2fioETHs, )

(023 7]

FEUWHOREDLEEIETIL, ARHOBEHIEICBOWTA (I —1) TRIND
fE&WE UTR (1 —3) TRINDZEDEHWDEE., (1) OTRIZBEWT, Eidl
(1 1—3) TRINIEREZMERREEET2HAKRZ2EETLZEMNTE, IROT,
(2) OLFRIZBWT, PR (I T 1—3) TERINIEBEMEYEEL2ET bz
DI ENTED,

(b2 2]

E, c
/
A Dx

i z E;—B—F  (llI-3)

(R,
Ab, BHERFE-X | BZ, B’ BXUFIR R (11 1—1) osDLFEUCTHY

Eplk —C (=0) — —S02— BLU—CHy—»H6R2H LV B INDET
HY.,

Egid #eExAzE2MMoETHhsd, )

(02338]

Page 67 of 179



IFELU IR, ARHOBGEHEIZBEWTA (I —3) TRIWS{EEWELUTA (I—
4) TRINZEDZHVEEE,. (1) OTERIZBEWT, Tl (I 1—4) TERXH
B RER R A AT AR EETA 2N TE. IRNT. (2) OTRIIZEWT
CFEER (I T T1—4) TRINDGERUWERLET IR EEETLIZENTE S,

(k2 3]

E, C
AK/ \C//

é i E;—B—F  (lll-4)

(=,

Ab, ]BZ, B 8&UFE R (I T 1—1) OEDEHEUTHY,

Ejld. —C (=0) —, —S 09—, BLU—CHo—0 o8& EINIET
HY).

Egld #axsid2Miokchs, )

(0239]

KR(IT1), (I1T1—1), (I11—2). (I11—3) F~AIx(111—4
) IZBTRIEREDFRS W, E. Ej. Eo, Eg. B) . BLULEILSITEMEL THR
INBHEE (Bl ik, KREFHE, BERERMEERIL O (BIAIX EF fleLT
HEUWHD X FER (1) F2A2FFORMEROROED @S5,

(0240])

AREREEREE 2GR BARETHEEREEZ N UT, B E L T 5
TENTEL, TOLSARRME. ERUAZED R, ZUSTEOEN - S (F, 73
RIEG O %251 X UBROEAM GRINASEM) FTHEEITD 2N T3,

(024 1)

FIGRIZBEWT, EREFMEREEZ G200 (Y) 295, #EaettwE (Z2) o
TBIVEER (Z,/Y) & ERETEEGER. BEMEWE., b L UhRoEE, 2o TItE
X N2 N IPURT DA DOE (. DAR) FIUTEE)T D I ENHRHIRE XN
BN, HZIE0. 1~100THY, HFELLIX0., 5~80ThHY, LFFULLIX
I ~70CHY. XHICEVFELLIZ2~50THY., HizlrEL<iz3~30Th3

(024 2]

KEBEMEYIE %2 A3 2 PIRO AR OMERIL. TOEMAKARER S K OEBEYOS FR=IZE
LB, WX BRIKENE rav NI T70— . SRR NT T T 4 —,
AF VRO N T T T4 —, W LZOY NI T T4 —, HPLC) | £/2I13H
mOMIZED, FEUIE BEDOWICEDFS 22N TX 5, MEERMEOMRIX. #
ZIE, RTIFRIVEVTIZEVFTHIENTED, XTF RV TR MiziE 7
OF7—Y ., NV v FERN) VY, ) MBS LOCEENWIZLOT > 22N
TX5, Juor7—tYeUTE v RIaFr7—¥¥2REELWY, ZOL5RTY RS0
FTT7—YEUTE #zE "NV FEMNY VY, Glu—C, Lys—N, L
vs—C, Asp—N»BEITFTLNG, BEietWE %2659 20EPRET 2. BEEEWED
B ofERIL. Pz, BLEEE. 7av NS5 70—, EAFEEMMICEY. KHE
Uik, BESMIZEK DS 2eNTE 3, EREXNERIEZEITIHEKE. 703
J574— Bl EALAEIZOY NI S T4 — BLOT 74 =74 —70AX T T T+
—) FOMEOHFIZL D EEHET LI ENTE S,

(024 3]

4. AERERMEE R F 72 ISERE M = ALEEINNIZE T 5 iR E Ik E il
ARFEH L, AERE M B REHE & 72 XA % AL E IR A 9 2 PR £ 21X T i

Page 68 of 179



LT 5,

(024 4)

EARERZME R 2 M EEIRWIZE T 2Pk E 2 ixzolix. X (1 1T—1) TR
XN ERERMN BRI NERINWICET 20 THE, FEUIF EXRX (I 1T—
1) TRINDEARERZHERRLZMEERWIZET 2R LT, EdA (I 1T—2)
F720k (1 1—3) TRINDERERMEERRIELZ MEZIRWIZET D HIERNREI NS
o FUHFELSIE, EEA (I 1—3) TRINGEARELMERREE A EERWIZEY
ik UC, kRl (1 1—4) TRINDERERMEREH 2 MEERWIZET 25
whgiftxnsd, X (1 1), (I I—1), (I I—2), (I1I1—3) &k (11
—4) IBFeEREDES (Wl E. E1. Eg. Es. B) | 8&UHKESCEEL
TRINDHEE W, bR, KE R EREREERIL) O BIAIX E&. Flb
FUHFE UMD X, REER (1) 2320 FEEOROE D L ILET 5,

(0245)

MEBEMEMIEE 2 EBIRIZA T PR E - 130k, X (1T 1—1) TERIN
HESEEMEIE 2 M E BRI E T 20 TH B, HEU<iE R (11 1—1) TEK
I NDBEREMEE & AL EEINICE T2k UTC, ki (I 1T 1—2) 2k (11
[ —3) TEINDIEREMYE % MEERWIZET 254X N5, L0FEULLIE
B (T T 1—3) TRINDEREMWE % MEEIRWICET S5k UT, Bk
(I T1—4) TRINDHEREEYEZMESIRNWICET 2R Rt hs, X (11
I)., (ITI—1), (ITI1—2), (IT1T1—3) FAZE(ITI—4) I3
ffEOFES (Bl E. E1, Eg, Eg. B) . BLUYELFICTBEL TRINS HEE
(B, bidk, REFE, AARELEERRE) O (BIAIE 2% B XUIHE LW
) k. EEER (1) FAEFEONMEORDOE D EILET 5,

(024 6]

AEARE AV B B & 72 IZBSRE M & AL EE NI A 2 huikid, ERofiikERIU T
Hd, HEULIE, ZO&DRFKEZ. =2 20—FPiKRTH3, T/ 70—FIHik
DTAVRL T LT HIAE TgG W, 1gGl, TgG2, 1gG3, IgG
4) ., I gM, I gA, 1gD, I gE, BXUI gYREIFoN3, £/ 70—FI)
Wik, 2EpUR. 230 W, F (ab” ) o, Fab’ | Fab, Fv, HfH
HiiR) ThHEN., 2EVHRI T ELW, Bt U<k, Zo&>42PUklE. v 1 gG
W, TgGl, I1gG2, 1gG3, 1gG4) 2EHFHRIIATD I Mk, b M
Pk, -3 FASHMEKTH 3,

(0247)

AEARE AV B BB & 72 IZBSREME N & AL IEE I AT 2 huikid, I U <IE Jiiko
IR D AR ER M ERE R £ /2 IR E 2 B3 2R THYD . IVIFFEL X
. VRO F ¢ RO A ERE R BRI X 72 MM E 2 53 2058 TH 5,

(024 8]

AEARE AV B RS & 72 IZBSRE M & A EE NI A 2 ik, Hikid 2 1 ~5 Off
DT I BEIENS B LR (., eI gG Feflkicsird246~24 847
DT I BERENSBDHE. (b)) b1 gG FceiIE T 2288~29 04(D
TIOMEENSRBMEE,. 4203 (¢) BRI gG FefBcBi3s31 7/aDT7 I
RN SR A FICBWTREEDO T I VR (B, VY VERE Foyv Uk
CAVAZVIRE vV UBRE, VAT VERE) BIEMEEEATEY. o, BiE
R RESR LA D FERR R EIR T I S W T HTRLRFE D 7 X BRI S MU EEENT VB
&, ERERMEER £ 2 3B E 2. LSEENEETICE END LM EORED
T I BEIEIIBNT3 0% U EDMEERETET S Z N TEX 2, MEERMEL o
FULIF40%BE, KOHFUSIEBO%MUE, XHIZXVHFFUIZ6 0% E, K
WWHEULIZTO%RAE, SO%BAE. 90%BLE., 95%BAE. 96%BLE. 97 %
E.98%BLE., 99%ME, F2E100%TH-oTE LW,

(0249)

Page 69 of 179



AEARIE A E BRI F 72 I3RS RE M E & ALEEIRNIZE 9 D hiikid 72, EHHEOBUITIRU
T, EREAMEEE (Thabb, E—BTELINSIREHA) | 721388y (
bbb, E—B —FTRbLNIHERN) 2H3 252N TE5, EARERMERE
F 77 I3 RE M 2 ALEEINWICE T B PRI, PURESEZER BIZAIE 1 ~ 8. 1
U1 ~4ffl, IV L<iZ2M) 3254, HEOPAEHEDE UGERESIZ S
WTAERER M E BB & 72 IZBRE M E 2 M IEERINIZET A Z N TE B, T4bbH,
AEARIE AR B REAL F 72 I3RS RE M E & AL IELEIRIZE 9 S PRI, 3 (WIl. 22) O
PEMIC. ARERMERE R X - ISR E I L 2 BHiER 2 H 2T N TE B,

(0250]

5.

AFEHICB T, HE UTid FIAIK e o, AR L O, MEEIL L oy
. BRSO, BXIUOTIBEDENBITONDG, B L 0L LT HlxX
. EAbKSR, BALIKER. V) VR, fREE. MR X OEEIT oS, AR E 0L LTI
CBIZAR. KR EERE. NV JOVAOEERE, IR, WA, TV, Yo vig LA
Vg, 7T VR aNIEE. V) VO RVUEVANKVE, p— RNV VANK VB E
DENEITF o5, EEERLL O UTE, MIZIE TV hVERE W, FhY DA,
HVTL) . TOR)LESE B, ANV TN TFVIL) [ BLOHH., TII
O LNEOMOEE. BOTICTVEZTALDENEITONG, AEREOE L LT
. BIZE NUAFILTIY, NVZFIATIV, Ly Y7V, TFL VYT
IV, VYV, ZRI)-NNTIV, BRITNVFNIAR )=V T IV, ITIIFINTAR)
—NWVTIV, VTR =TIV, NIIZRI)=)INTIVEDENIETNG, 73 0k
Eolie Uik HlZIX WRETI V3B (B, TA¥F=v, e AFVY, YTV AN
=FY) . BEIOWMT I (B, 7ANSEVEE., JILVEIVEE) LOENEITLN
5, HiE, IrE Ui MEERE (B, IR LK) L olf, AT EE®B B, NV TV
O L DETH B,

(025 1)

6. &

PRI 2 BMMEYE,. 8L OERERMEERLEEZ G 2 AKHOMLEW £ 72130
Bk, B2 PR EERNSERMCERTH S, ULaR->T, KFEHIX ko
JEEMMYE, b UOERERHERLEZFT2{E6WE -T2 650, PiRDAL
BRI AIASE % £ 3 2,

(025 2]

ARFEHH DA ESEINEMASE I, OS2 X 5IZEOHMBEYOERE TR I N TE &
W ZDOED MRS UTIE, BIAIE W, A (B, BBkl ARAERD
DEETFOLND, BWIRE UTIE, KBEIHFE U, KERE LTI #I2E K (B &
WK, MREARMAK, KRR, A | EEW (L D UERKEE,. Troios R
R, B — R IR, R BIKEIR., ) Y —IKgfb T N D ARRER, 7T
VIEBREEI) DEIT NN, BEEN HFE LY, WO p Hik, #lxiEs5. 0~9. 0
I FEULIES. 5~8. 5 THD, AFHDOAEEIRWEMGSEIL, FR E 210 ARR
(B, BB R) ITBWTIRMtT 2 2N TE 5,

(025 3]

AERERMEE R 2 M EEINWIZE T PR E 21X 2 DIk, Bl 21X, BaEMYE % 47
EOERIRNIZE T 2R E 22O B T 5k UTERATH 3,

(025 4)

MEBEMEMIEE % A EBINIZA T D HiR E - 1370k, MlAIE. B, E20338 (]
. ZWEE. BTEREREE) L UT. RRICERE U THEHTH S, hilh3EWEAER (ADC)
DOIMOFEGEP L ORI E 22X 85 L, RNERERY OEE . SIEENZL
FTEIENREINTVWDE, TNHDIENLRIERMADCCIRayYar—yavd
B IEI DB EAEZ FIHIT 2 Z e BAROSNT WD, S LOMEN-ETHD L,
@Y De f T icacy, avyar—yayvEFoN) T—ay, oy hE0VD
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WaLFal—yaryvolERRLT 2 EEZLNT WS, BEREMYIE 2 A EEINWIZE
FTEAREHOVMERE ZIZZF0HIE., Z0&58 1V Fal—vavolEzERTE 2N
T35, U2 -o T, BEREMEYE 2 M EEIRNIZE T 2 ARFOHEKRE 2132 0lid, K
A OERIZE TR NTE LWV, 0 &5 RESRMBYIL. RS % 00 E
BIRMICE T 2 PUREZIXZDFITMA T, BEREFAEINEIHEEZZEATHTE L
o EHEHFRINEBZHALLTIE HIAEX Yapi, s 7y, vv=v b VY

NOFUBER 0V a—Z, va—A, RN DV UBAINVY T AL KBV T AEFEDORK
A, g —A, AF)Iiao—A, kv RoFvSoilvio—x, R oy
oy Ry, ¥oFv, 7o2E7ITA RKVZFL VTV a—=), Yaki 527 0EOKG
EFl. Ty HIVARFVAFILLLIO—A, E RaFy oI AR —F RiEKE
FRUVDA VVBHINVY DI LA, JZUVBEBIVY D NEOREBR, 2577V Vg T2y
DA, TN, BT TUVMGRET M) D AFEOWRA., JTUB. AV N—Ib,
TVINYYY - FTVRZOLE, JVVV, AV VIUBEOEER. ZRE®BRT NV D
I, HAREEKZETF DY T A, AFIINNTRYy . OIS S RUEDRER], 7T VB,
JITUVEEF NY T A, BIBREOLER., AFllo—A, RYvvjivrno) Ry, A7
TUVETIVI = AEORREF, RmEERIEO AL K, ERAEK AL YT
A—AEOTEWRF., HAARE., BVZFL V) a—)b, ATHEOR—2A7Tw 7 Ak E
DETENDEN, FNOHIZREINDEDTIEAR, BEREMEYIE % 1 EERNICA T 5 A
FHOPR E - IZZOEIRE -, EMZ2EHTHAEOBM (. PEGI) #AULT
WTE LW,

(0255]

BB arE s BANE, A EBRIEK ALYV a—2A0 kD BRERKIZER &
DY AV REBEBIEZAL. BFEDOD Y REFEEPENE UTEATHSE 2L
o By A E 2 IESEA, B R OB AR RO AR & R X 7 R
ERIED AR % B X B W % B BB X A X - A ETH S

(025 6]

ISR L, RO S (), SRS, 2 NS, BiES. BATEA.
JENEG) IZHETH D, 20D & D RIERROIN RS 2 E SRR & U Tk, Kk
B L OIEKRMEDERDMEEDOILHIFI D D YD . ZIUTITPTERIEA], B, HIEF. SR
EFIHENEENTHTE LW, 72, KB K OIEAMEOEEOBREBRFNET 5, Z
ATITIER AL, T b Al BRRERL. 2 bRl BIERIEN G ENTHTE LW,

(025 7]

I O Gmid, BRSO - G, WO EEE, RS aR L2 LY RE
. BENROEYIZ RN, KE, FREICLoTELESED, HERETDIIENTE S,
(S s ]

(025 8]

WRIZELEEH % R U TARKIHE X 5 IS 220, ARFIHIEU N OFEMEHNIZRE X
NBEDTIEE,

(025 9]

[(FEapll - T gG1  F cBAMEMEOERK]

(1—1) PRIz T 2BAMERTF RDER

PRI T 2 HAMEWE TH D PR U TF R, 2 CHRBEO FEIZTHBEL 7~
s Fmoc#EiZkdRink amidekfigztbn=R7TF REMHEGHKIZE>T. N
Kk T FNETEFY Y ETUAEED (kEWL, 2) . NERE23— (M7=
ZIAFIOVFA) TOEAVBETF Yy EY I UEED (BEWS3) 2#H#L. N T
A0 K: NV Y S Yy TR VYVFA—=II=94:2. 5:1. 0:2
. DOWIIZT 3BT 2 Z L THIEX S0y ) U & ilt#E 21T o/-, Kl 7«
WV —=vavitkVBREL, VRFLZ—-FINENMAMEEZITD., VIFIVIT—FTI)IV%
THYTF—=2avgdleTREL, RTFREHMRELUTEAZ, ZhE22EBHPLC
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WCORBU, BRI TH D BIRNNERTF R &7,
(0260])
(b2 4]

H,N
Ac-FNMQQQRRFYEALHDPNLNEEQRNARIRSIKDD-NH ;
a1
(NPF VLSO T I BES : BELHEFEFS5)
(026 1]
MS (ESI) m/ z:z=3 1392 [M+3H] 3+, z=4 1044 [M+
4H] 4+
(026 2]
({2 5]

H,N

Ac-FNMQQQRRFYEALHDPNLNEEQRNARIKSIRDD-NH,

a2
(RNFF o7 I ) BEY : iEHES6)
(026 3]
MS (ESIT) m/ "z :z=3 1392 [M+3H] 3+, z=4 1044 [M+
411] 4+
(026 4]
(ft2 6]
SH
e
o}
0
HN—NMQQQRRFYEALHDPNLNEEQRNARIRSIRDD-NH,
t&aw 3
(R7FFHB7OT7 I BES . BHNES 7)
(026 5]

MS (ESI) m/ z:z=3 1478 [M+3H] 3+, z=4 1108 [M+
4H] 4 +

(026 6]

(1—2) PRz 28AMERTF R 7Y RENUEDE K

TSR UZRTF R—=7 Y Rk k&4, 5) MU TFOEY &KLz, BIZE
BRI A BED Ly sDA Mt t RTHEINAZT I VBEHY., Fmo ciEizksdR
ink amidefifl§eHb AT FREMEKIZE>T, NEAKE 7 FINETH
YWV ITUEEDEFHBE UL, oAk y N ZILAOETE: NV Y ol
V52 =90:5: 5DFEIICT I IFHEEBIIRIE., mt t ROAZPAEL Z, BE%ED
MFECEHLUABIZ, NIZFILTIY (50ENYE) . TYRTEFIUENHS T A
TN (1 0EINYE) , DMF4mL) [CHEMIETHRMU, 1 6 IKHEEHRLZ, BE%E
REUZB RN ZIVAOER : K: Ny aelly5v=95:2. 5: 2. b0O®R
WIZT LG YRd 2 Z & TR G0 KU & ifki#Ex2 7> 7~, BilE2 74 VN —
TavIiZEVREL, VIFNIT—-FNERMALEEZIFD, VZFNZ—FINETHY T
—2avEBIETHhREL, RIFRZHSREUTESZ, INE2DEHP L CIZTHH
U. HEBYITHBEMMERTF RT Y RAEZ 577,

(026 7]
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(fe2 7]

NS\)I\
N

H
Ac-FNMQQQRRFYEALHDPNLNEEQRNAKIKSIKDD-NH,
iteaw 4
(RT7F FE 4O T I/ BES : BEFHF S 8)
(026 8]
MS (ESI)m/ z:z=3 1401 [M+3H] 3+, z=4 1051 [M+4
H] 4+
(026 9]
(k28]

w
N

H
Ac-FNMQQQRRFYEALHDPNLNEEQRNARIKSIRDD-NH,
& 5
(R7F P07 I 7 BES : BFES6)
(027 0]
MS (ESIT) m z:z=3 1420 [M+3H] 3+, z=4 1065 [M+4
H] 4+
(027 1]
(MR 2 : PrRERTY > H—DGHE 1 gG 1 F cBHMMERTF RT Y RAIEE D
i ]
(2—1) 4 IXVVIVHIHIVKRZNVLEYIDOER
(2—1—1) £ IXVVIHVRZIVALEY ULEW6) D&k

(b2 9]
o col . I‘\
_ 7
é?/\/ — éyA»/jf
&% 6
(027 2)

3—JFv—1—F—0 (0. 100g, 1. 32mmol) EHNR=ZNVNIAL IR
—J) (263mg, 1. 62mmo 1) 2 THFR®EIZHEMIE. ST 1 IEEBHRL ~
o BB EFERR T F IOV THIL L, K, BEKTHGSE, REF MY D AZMNA S DHEL
oo 7AN RN —a V& VMEF M) DAZEDERE, WMEFEMTEZEIZEIOH
RS-0, YO BTNATAIZOR NT ST 0 —IZTRHBU -, ERYINE Eh
3275 2vavEERU, WMTETEMT I LY., k&M 6IZHY TSI H—13I X
= — 1 —HNWVARVE—3—TF= VA5V (0. 180g, 1. 10mmol) %
577,

(027 3)
l1H NMR (400MHz, Chloroform—d) & 2. 08 (t, J=2
THz, 1H), 2. 73 (td, J=6. 6, 2. 7Hz, 2H), 4. 54 (t,
J=6. 6Hz, 2H), 7. 11 (s, 1H), 7. 43 (s, 1H), 8. 18 (s
, 1H) .

(027 4)
MS (ESIT) m/ / z:165 [M+Na] *+

(027 5]

(2—1—2) £ IXAVVINHNVRZNMEEY k& T) D&
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({3 0]

(027 6]

9—F v v—1—A4—N (0. 100g, 0. 745mmol) EHNVR=ZNIAIX
V=)l (148mg, 0. 91 6mmo 1) 2 THFBKIZEMIE, RIET1 RHiEE
U7z RIDHEZTERRTF N TAHRU. K, BHEKTHEHEZ., WEFNY O LAENZ D o
BU~, 70V =2 aViZ&DMBF M) D AZHRY RS, BENREMT I &Ik
O, WAERY &0, YOBTINVAETIAIZORNT T T 4 —IZTRHEU 2, B
GENDTT7VaVEMIL, WETNEMTDIZEICEY, {LEMTITHY TS 1 H—
A IZ=N—1—HANKRVBE—9—TF=)VT A7) (0. 152g, 0. 61 2mm
ol) 217/,

(027 7]

IH NMR (400MHz, Chloroform—d) 0 1. 33—1. 50 (
m, 10H), 1. 82 (m, 2H), 1. 96 (t, J=2. 6Hz, 1H) 2. 21

(td, J=6. 8, 2. 6Hz, 2H), 4. 43 (t, J=6. 8Hz, 2H) 7.

10 (s, 1H), 7. 45 (brs, 1H), 8. 16 (s, 1H).

(027 8]

MS (EST) m/z:271 [M+Na] *
(027 9]

(2—1—=3) A IXVVNANR=MEEY (LEW9) DEmK
(13 1]

0

FiZN\V/::::::::] 2 bce, HoB \\\\v/A\H/ \V/ﬁt::::::::]
Ho CHZCIZ

{te® 8

(0280]

N, NN =y 27an®xV )V H)VRY IR (1 13mg, 0. 546mmo 1), 1
—b ROF IR N T —=)b—KHW (78. Img, 0. 546mmol) ., 4—
RyFUHE (53, 6mg, 0. 546mmo l) 2700 ARX VEIIZHEMRIE, &
HC RN RLU~%, 12—73I/)—KFh /=) (0. 100g, 0. 49 7mmo
1) Z2MA, BWTARMBILZ, KIGHKZFRTFIVTHIRL, K SEKTHEE
IR NV D ARBMASNEFE U2, TN ML= a VI VR Y U ALY
R, MEREMTIZ &L, kW8 ITHYTE 12— (RYF—4—oAV—1—
ZAXY) TIIRFHY—1—4—) (0. 102g, 0. 363mmo l) &/,

(028 1]

MS (EST) m/z:281 [M+H] *

(028 2]
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({t3 2]

\\\/\n/n
%\V/Wrn col o \/T:::::j
sco TR
HO

o

&% 9

(028 3]

12— (RVF—4—AVT3IR) RFHv—1—F—) (25. Omg, 0. 089
mmo l) EINR=ZNIALIX—) (29, Img, 0. 1 78mmol) #2THF
HECX Y, |IRT LI U 72, Koz BT F IV THIRU, K, SHEKTHE
Ak, WREEF MY A MASAEHE U, 74NN —2a iZ& OB N A%
WOBRE, BENERT D ZEICEVHERMESZ0b, YD ATVASAZOY NS
T4 —=ICTRE U=, ERRYIBREGEENE TS 7 avezIRL, T NEMRT S Z LI
SO, ALEWOITHY T A1 H—A IXY—=II—1—HWARVE—1 2— (RVF—4—
Av—1—A*FY) PI)RTFTH=NVTAFI) (1 2. Omg, 0. 032mmol) %
577,

(028 4]

I1H NMR (400MHz, Chloroform—d) 0 1. 23—1. 50 (
m, 20H), 1. 81 (t, J=2. 6Hz, 1H), 2. 36 (m, 2H) 2. 53

(td, J=6. 8, 2. 6Hz, 2H), 3. 23 (t, J=6. 8Hz, 2H) 4.
41 (t, J=6. 8Hz, 2H), 5. 64 (brs, 1H), 7. 07 (s, 1H)
, 7. 43 (brs, 1H), 8. 13 (s, 1H).

(0285]

MS (ESIT) m/z:398 [M+Na] *+

(02 86]

(2—2) A4 IRV NHIVKEZIALEYIOGRKR EBRIMERTF R 7Y Rk & ks

FHH] 1 TEHER U 2B TF R 7Y RK (k& 4) L2l 2 TER UM I X
VORI EY ke 6, 7, 9) RAETHEO GETHEEXE -, RTFR
TYREKETOOMMDY VgEER (pH7. 0) ICHMIY, 777 =V VR
W (20BN YE) ., TA2IEVBEFMNI A (2084 E) . 100mg,mLOD
A IZVYVNANRZIALEY) (3TBIVYE) JAFIANEFY RIERZNA 2, 20
FISREWITSUT, &AM U 72— KkiY (404 %) MY A (3—k RO
FOTOEIN RN TYVVILAFIL) TIV  (20FINYE) OKEBEEZHRMU, BEL
72e LC—MSTHKIGE=RY) V7 %FF0, [RBRDOMHEZMRLZ%, ZhE R (
Amicon Ul¢tra, 3K MWCO) ) IZTEMEKGREZ 4§D RU., &
5 NI IR % HASHZ B U CRERIZR T RTF R—o I XV VIV HNVRZNVALEY (kd
10, 11, 12) 243U 7%,

(028 7]

({63 3]

o)

Ti) Nzﬂ o)

_— 0

%NJLE
Ac-FNMQQQRRFYEALHDPNLNEEQRNAKIKSIKDD-NH ,
{t&E#®m 10
(RFF FESHSDT I ) BEY : ii¥ESS)

(028 8]
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MS (ESI) m/ z:z=3 1455 [M+3H] 3+, z=4 1092 [M+
4H] 4+
(0289]
({L3 4]

M‘ugww

H
Ac-FNMQQQRRFYEALHDPNLNEEQRNAKIKSIKDD-NH

a1 1
(RFF FEHsyoT7 I/ BEY| . iE7FES8)
(029 0]
MS (ESIT) m/ "z :z=3 1483 [M+3H] 3+, z=4 1113 [M+
4H:| 4 +
(029 1]
({3 5]
O
NfN/(
\—/ ©
N NN O
MN\)LN
H

Ac-FNMQQQRRFYEALHDPNLNEEQRNAKIKSIKDD-NH >

fbkam1 2
(RNTF P07 2 BES . B25FE S 8)

(029 2]
MS (ESI)m/ z:z=3 1525 [M+3H] 3+, z=4 1144 [M+
4H] 4 +

(029 3]

[(ZZH] 1« EFNVERIZELDEHMMERTF R o hiikEfizk (REFH) FTORFK
DFEWIZ LD, KIHEDE WD RGLE]

(1—1) I gGHIE NS AV AT T—RTF REGEOE K

PIHER2 1 gGH MR M I AV AT (A8 200 gz 1 00mMAOHEPE
SHEfiw (pH 7. 2) 2. 0u LM, EZEH 20 (2—2) THHRUZRT
FR—AIXVVIVHIVKRZIVALEY ke 10, 11, 12) 22hehdbiikicdl
T20ENMMEMAT, 3 7TETAREERLUZ, MInEZBEAEE (Amicon U
ltra, 3K MWCO) ) iZXYKEHBUNRTF REELIY RS Z L TRILZ &
EXE, T gGHR NI AV AT T—RTF REGHEKREE-,

(0294)

(1—2) I gGHUA NI AV A T—_RTF REEKRDS D S—P AGEIZ LR
SHORTF R—A I XV HVKR=IALEY (k&1 0, 11, 12) 2HNT
(1—1) cEsNE] gGHIER NI AV AT T—RTF REAGEKEDO3IFEE2%ESDS—P
AGE (Mini—PROTEAN TGX gel, 4~20%, Bio—RAD ;&
w5k rR; Coomasie Brilliant Blue G—250 Stain
WEOBE) STl UaRE, KI2ITRY, ZOfEMS, &% 10, 11 %2HW
728 I BROBEIK L ETT U, (AW 1 2 2 O ZBUTIZE T U ARNWZ 3o
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7o
(0295]
[FEHEHI 3 : v LA I REER U 72 iR BRIERIE D 5 k]
(3—1) {REF A —IALEYDE R
(3—1—1) EFA -G (EEW 1 4) OB
({3 6]

isobuthyl chloroformate
N-methyl morpholine

on o Ph o o
Ph>k /\)J\ 5-aminovaleric Acid Ph>L /\/u\ /\/\)]\
— OH
pn” S OH ph’ S N

THF

fta®m1 3

(029 6]

S— (M7= WVAFINVFA) oty (100mg, 0. 28 7mmo 1) %
THFIZHEMXE, OCicTronaikigrY 70V (42, 7ul, 0. 31 6mmo
1) . N—XFNLENLEKRYY (69, 4L, 0. 63 1mmol) ZHZ300EHL
L IET B IRATRIKY ML -, BEICTS—7 I &HE# (33, 6mg, 0. 2
87mmo 1) % 1MKEEIIF N DT LAKBRICHERIE 206, HHRORAGHBIEKYI O
THFARKZZEIZTH N U2, BIRICT ] 6B LU ~%. KoKz K E BT
THeH L. KAHZ XU 7z, ZKAHIZ 6 MIERR/KIS I Z N A, RNOpH%Z 3. OIZFH#EEL
7%, WERBT FIVIZ & 2 it & 17 o 7245, A% B K T %, BKRE~ 7 %
UL EMASEELUZ, 74NV L —=a &R 72 AZED BRI,
JERNIEMT 2 Z &I KV HAERMEBZ0, YO ATNVATAIZOQY NT 5T 14 —IZT
WU 7z, ERYNEGEEND 7577 avENINL, WIERNBHT I Z&IZLY), bEW
1 31N T25— [3— (M) 7=V AFN) ANVT7=)—7OE)l—1—7FY
1 73— A~"FH U (11 0mg, 0. 246mmo 1) 28/~

(029 7]

IH NMR (400MHz, Chloroform—d) 6 1. 66 (m, 3H)
, 2. 03 (t, J=7. 3Hz, 2H), 2. 39 (t, J=7. 3Hz, 2H), 2
.52 (t, J=7. 3H=z, 2H), 3. 22 (q, J=6. 6Hz, 2H), 5. 3
7 (s, 1H), 7. 19—7. 36 (m, 9H), 7. 40—7. 49 (m, 6H) .

(029 8]

MS (ESI) m//z:470 [M+Na] *
(029 9]
({£3 7]

isobuthyl chloroformate
N-methyl morpholine

! Q
on Ph o 0 propargyl amine Ph a i
P’ S N on ° i )

THF Ph N
&
&1 4

(0300]

5— (3— RV Tz AFN— 0N —1—4FY) 7I)—~FH UM (20.
2mg, 0. 045mmo 1) 2THFIZHMXE, 0CIzTroaxgrsyY 75 (
6. 7T0ul, 0. 050mmol) ., N—AFIETIFYY (10. 9ul, 0. 09
91lmmo 1) 2MAx3 040BHL. WL 2ESHBEKRY ZFHML /-, BiRicTc7an
IWFENTIV (16, 6ul, 0. 226mmo 1) %1 MKEE{T N D AKEBKIZE
X006, FdOEGBEKYOTHEFBKEZZI/IZTHR N U/, BIRIZT1 6 R
BIEL 2%, MO Z K EHERT F IV TR U, KM Z BUXU 72z, 7KFHC 6 MIERR /KA
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ZMA. RNOPpH% 3. OIZHHEEL 2%, BFRTFIIZKD oWt 2ir-> 2%, G
% SR CHHE, KRB 72V AR A EE L, 74V L —Ya vz
SO 72V T LRI RE, WL RNEMTIZEIZL), HERM LRSS0, ¥
DRIV AR NT 5T 4 —IZTHHE U, EEPIREENE 7T 7Y 3 %R
U. BETNEmETI IZiIcEY., k&1 4124 TAN—O=)l—5— (33—
TN AFNANT 7N —TaI)—1—FFY) 7I)—AFHUT7IR (20.
Omg, 0. 04 1lmmol) 247~,

(0301)]
I1H NMR (400MHz, Chloroform—d) 6 1. 52 (dt, J=
8. 2, 6. 5Hz, 2H), 1. 59—1. 72 (m, 2H), 2. 02—2. 09 (
m, 2H), 2. 17—2. 28 (m, 2H) 2. 52 (t, J=7. 2Hz, 2H) ,
3. 21 (brs, 2H), 4. 01 (dd, J=5. 3, 2. 6Hz, 2H), 6. 0
4 (s, 1H), 7. 19—7. 35 (m, 9H), 7. 40—7. 49 (m, 6H) .

(030 2]
MS (ESI) m/z:507 [M+H] +

(03 03]
(83—1—2) R#EFA—-NALEY (ULEW1 5) DERKL

({3 8]

isobuthyl chloroformate
N-methyl morpholine

Ph 0
Ph >L /\)j\ propargyl amine >k /\/U\
-

TH

{tt&E%HmM1 5

(0304)]

S— (M7= WVAFINVFA) oty (100mg, 0. 28 7mmo 1) %
THFIZHEMEXE, 0CIzTruonRig1yY 7F)V (42, Tul,, 0. 31 6mmo 1l
). N—XAFILENLFYY (69, 4upul, 0. 63 1mmol) Z2MA300EBHL.
WIS T B IRGHBEKY 2 ML 2, BRICTCTaFELT7IY (105uL, 1. 43
mmo 1) % 1 MK N T LAKBBIZHEMIE 206, gk DEEBKYO T H
FYs % BT N Uz, ZBiIiZT 1 6 IR U 2. Ko %7K & BEfg = )L T
@b\mm%EWbtommKGMﬁwm%W%mz\%W@pH%3.0L%%bt%

WERS T F VT & 2 i & 47 > 7248, A% SHK TYd ., KRB~ 7 32> 0
A%MzB %%bto74wbv~ya/h DR~ 7 32> AR BRE. BET
PEMTA2Z ik, bW 5 IS TAN— B2 L—3 — ) T2V AF I A
NT77=2)h—7a)RX73IR (11 0mg, 0. 286mmo 1) 24/,

(0305)

IH NMR (400MHz, Chloroform—d) 5 2. 01 (t, J=7

l1Hz, 2H), 2. 24 (t, J=2. 8Hz, 1H), 2. 53 (t, J=7. 6
Hz, 2H), 3. 99 (m, 2H), 5. 40 (brs, 1H), 7. 19—7. 35
(m, 9H), 7. 40—7. 49 (m, 6H) .

(0306)

MS (EST) m/z:408 [M+Na] T

(0307)

(3—2) BHHMERTF R & #EF A —IALEY O HkS
(3—2—1) RTF N—{{i#EF A —)VEfEA LEW 1 6)

DLk
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(/3 9]
Ph 0
Ph
P?'\S/\)I\H/\/ﬁ
Ac-FNMQQQRRFYEALHDPNLNEEQRNARIKSIRDD-NH,
It&%1 6
(RFF PO 7 I BES : iFIEE6)

(0308)

FEhh 1 TER US55 2N, N —IXAFIUHBINAT I RIZEML, 3— (RY
TNV AFINFA) Tt v (bENVYE) . 1 —ITFIN—3— (3—IAFILT
708) HIVARYA I RERE (15FILYE) . |-k RaFyRUVJRNY 7Y
=)L (1 5ENYE) 2N, N' —VURXFI)UFRINAT I NIZEMIE, ficzrz, =
WT1 2R U228, PHHHPLCIZTHE L2, Bz &0L 757 av%ES
[ —M S CHER U =18, SR U AR TH 2 R TF R—E#F A —)L sk (Law
16) 2157,

(0309)

MS (ESIT) m/ z:z=3 1502 [M+3H] 3+, z=4 1125 [M+
4H] 4+

(0310])

(83—2—2) RTF R—{Li#EF AR (k&M 1 7, 18) DL

FHG] 1 TER U 2B TF RT7YRK (kEWSE) & (4—1—1) ., (4—1
—2) TEHRUGEF A —ALEY (k&1 7, 1 8) RO GIETHRE XY,
RTIFRT7IYREKELOOmMDY VBEER (pHT7. 0) IZHMXYE., 7I/)/7=
DUEBEE (20FINVYE)  TAINEVEBEFRNIDL (20FNMYE) . 100mg
S ML OREF A —IALEY (3TN YE) YAFNANKFY RBERENAZ, ZOK
JIREYNIA U T, RS U 2R — KA (4 BIV4E) MY A (3—k RaF
TOEI RN TVVILAFIL) TIV (20FINYER) ONKEBEZRINU, BYEU~,
LC—MSTKIHRE=ZRY VIZ%RTV, FEOBEREMHRL 2%, IHNE2R/AEH (Am
icon Ultra—4, 3K MWCO) IZTEmMEATFREZ40RIEKRL, 55
NI KSR % SR U TR T F R— R #EF A — ViR (ka1 7, 18) 2HAL

776
(031 1)
(b4 0]
Ph
Ph Plh S\—w// N=N 0
HN \
Ac-FNMQQQRRFYEALHDPNLNEEQRNARIKSIRDD-NH,
ka1 7
(RTF RS DOT I ) BES| : BE5ES6)
(031 2]
MS (ESI) m// z:z=3 1548 [M+3H] 3+, z=4 1161 [M+
4H:| 4 +
(031 3)
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Ac-FNMQQQRRFYEALHDPNLNEEQRNARIKSIRDD-NH

&1 8
(RXFFFHOT I 7 EBEEES : iEFESZ6)
(031 4]
MS (ESI) m/ /z:z=3 1581 [M+3H] 3+, z=4 1186 [M+
411] 4+
(03 15]

(3—3) RTF R—{fi#F A4 — ) HifEk (k&1 9, 20, 21) OHEMK

(3—2) TEHRUZBHMMESRTF R—{f#EF 4 —IViliksk (ka1 6, 17, 138
) &, MU ZILAOEE: YrnnxAxy=1: 1 BET ] KEEETzZ itk
DI 22V AFINHZREU -, KIekKiEZ2 LC—MS TR U~%. EBHPLCIZT
WU, BmE S 757 av a2 ES 1 —MS TR U 715, mikE@ U AR T
HdFF—IN—_RTF REifER (kEW19, 20, 21) 2574,

(0316])

(ft4 2]

(o]
Ac-FNMQQQRRFYEALHDPNLNEEQRNARIKSIRDD-NH,
fta¥m1 9
(NFFFEHyOT I/ BES . BEFET6)
(031 7]
MS (ESI) m// z:z=3 1454 [M+3H] 3+, z=4 1091 [M+
4H] 4+
(031 8)
(ft4 3]

HS
W/HN N=N\ 0
0 WNJLu
Ac-FNMQQQRRFYEALHDPNLNEEQRNARIKSIRDD-NH,
&2 0
(RFF F@AoyO7 2/ BECY . BEFEFT6)
(0319)]
MS (ESI) m//z:z=3 1468 [M+3H] 3+, z=4 1111 [M+
4H:| 4 +
(03 20]
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Ac-FNMQQQRRFYEALHDPNLNEEQRNARIKSIRDD-NH,
kL& 21
(RFF P07 I BREES : BAFIEE6)

(032 1]
m/z:z=3 1501 [M+3H] 3+, z=4 1126 [M+4H] 4+

(0322]
(3—4) WU A I REHZWHU ZPURBFIMER T F RAEDE K

(3—3) TERUAZFA—N—_TFREKHE (W18, 19, 20) 2IUXF
IVINEFY RIZEMIXE, N—b ROF <L A3 R (20FIVYE) OVRAFIVAIN
REFY REWEMA, 1 RFMER U2, FRELAEZ LC—MS THERU 2%, bI Vv A—
4— [ (2, b—YeRg—1H—V¥oU—1—aJ)) AFI)N) ] ¥r2a~nFH VIR
VIR (40FNYE) . | —ITFN—3— (3—=IAFNTI ) TOI) HIVKIA3I
REEESIE (SOENANE) . - REFIRYYRNITY—)L (30N NE) 2%
. ABSEHEIRU -, RS2 LC—MS TR LU~ PEBHPLCIZTHE LA~ H
ek &L 7523y ES T —MS Tt U7z%, MiSIEUVERYTHEY LA R
R—8FIMERTF RS (kW2 2, 23, 24) 2457,

(03 23]

(ft4 5]

(0]
C
0]
O\ 0
J N 0
o%\i

A

H
Ac-FNMQQQRRFYEALHDPNLNEEQRNARIKSIRDD-NH,

fta&t 2 2
(RT7F FHoa07 I /BRES] . BFFE6)
(03 24)]
MS (ESI) m/ /z:z=3 1532 [M+3H] 3+, z=4 1150 [M+
411] 4+
(03 25]
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(ft4 6]

Ac-FNMQQQRRFYEALHDPNLNEEQRNARIKSIRDD-NH,

itéd¥m 2 3
(RZF P07 I/ BELS : BFIES6)
(0326]

MS (ESI) m// z:z=3 1578 [M+3H] 3+, z=4 1184 [M+
4H:| 4 +

(0327]
(ft4 7]

(o]
_é 0
0 0
/
N (o]
0]

S
H
\/YN
N
) A \)LH

Ac-FNMQQQRRFYEALHDPNLNEEQRNARIKSIRDD-NH

fb&® 2 4
(RFF RS OT I ) BEY| : BEyEZ6)

(03 28]
MS (ESI) m// z:z=3 1611 [M+3H] 3+, z=4 1208 [M+
4H] 4+

(03209)

[EfEp 4 : THER 2 1 gGHA N AV X TADMEERK~Y L 1 I REALS
DS—PAGEIZ & 2f##]

(4—1) FA=NEEHTDIXTF RAEDEGKR

TeoftEW2 5% Fmo ciEiZ kb 2—roa M) FILL YV EHWERTF RIEHE
ERRIZE>TER U -, WHGEZ, MY A0l : K: Ny ol y sy =
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95:2. 5:2., bOBEMICTT I KBRS 2 Z L TEIENLGDEID U & Witk % 17
o7, BilgEE 74V LV —Ya itk VBREL, VIFINT—FINEMAMBREZTV, Y
ITFINT—TFNEeThYyT—avedleThiEL, RTFR2HERE UTHEE, 2
NESEHPLCIZTHEL, ERWThs FNiddbkeaWw 2 5 2157, {b&W 2 5i&. B
PEARTF RTIFAL, ERERTERETHE YLV I REAMEERWIZET 2RI
UT, YUAIREZAUTEAINEARE, EHORDY DETFTNRTF RMLEWTH
%,

(0330]

(ft4 8]

HS

EQQNAFYEILHLPNEEQRGGGGSCG—0H

fte&®m 25
(RFF K407 2 BEY : BAES9)

(0331)
MS (ESI) m/z:z=2 1482 [M+2H] 2+, z=3 988 [M+
3H] 3+

(033 2)

(4—2) YU A I R—BAMERTF REFEIZE D 1T g GHAR N T Y A T DA ER
LK) 2 i

il 4D (4—4) THEULEZT VA I RN TF RilSE (kéw2 2, 23
, 24) #N, N —VAFIFENALATIRIZEHEL 2. 1 8mMEUAZ, HTHER 2
I gGHAR NI AV AT () 20, Ougd b OmMHEPE SE#E®K (pH
7. 2) 14, SuLiz@EIxt, RIFRAE (1 0~4 0FNYTE) 2hiiRicHFU
THIAT, 3 7HETAREEBIELZ, Mo ZREAEH (Amicon Ul tra,
10K MWCO) ) iz&¥Y) 20mM WEegElmw (pH4. 5) NEWBIERL ~, [F
BfE% 3R DR Z E THAMER 7 F RIREEZID RE, 1 gGHik NI AV A T —
T LA 3 REHik %57,

(03 33]

(4—3) 1 gGHR NI AVAIT— LA I RIEMikE FA—INE2EHTERTF RR
Wropavyar—vay

Ei 5D (5—2) TERUZ T g GHUR N T AV X T— L1 I REMIA % [RA
Wi (Amicon Ul¢tra, 10K MWCO) &Y 5 0mMHE P E S &
w(pH 7. 2) "BEEBTSLZLELT RANOpHEZRMHIZEL, 10mg, mLIiZ
P bS8 2 5K BRI U TS OB YE) 2MZ. 1 6B L~, K
IR Z R4 EES (Amicon Ultra, 10K MWCO) izkvKkEBL RS
FRAFEEZMD RS ZETRIGEEIEXE, 1 gGHUR N T AV AT T —RTF REEIK
w1F7,

(0334)

(4—4) T gGHA NI AV AR T—_RTF REEKRDS D S—P AGEIZ &R

(4—3) CELGNAE] gGHA RN T AV AR T—RTF REEEKDEZSDS—PAG
E(Mini—PROTEAN TGX gel, 4~20%, Bi o—RAD ; Bk
fFR; Coomasie Brilliant Blue G—250 Stainitk
DYett) (ZTHOWMUAEERZ, RS ITRT, ZOMENS, L1 I ROATEEFNKEA
s (5—2) iZBWTIkEW 2 2, 2 3ZHWE IZidbiRoBik a2 Er L. 1k
EW 2 4% FHOZBRIZIZEIT U RN EN o 72,

(03 35)]

[FEHEHI S : 7Y REHER U 2 IURMEMERIE D A% ]

(5—1) ik CREB ) OB AMITATFOE 7% 6T 2 ik o o
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(ft4 9]

(0]
O 3\/“Jhw/\/
S N~g
HN~<_/ ©
0o

HN—NMQQQRRFYEALHDPNLNEEQRNARIRSIRDD-NH,
ir&% 26
(NTF R0 7 2 BEs : B5ES7)

(0336)

FHH] 1 TEHR U ZPHRBRANER TF R (bEW2) 2 I AF I 2R F T RIZEHiEX
T, N—b ROFIIVLAIR (20FNLE) OIVAFIVANKFY RBEREMNA, 1
R U 72, R EZ2 LC—MS THER U8, 1 1 —7YR—=3, 6, 9—KUA
FHIVTFHVIEE (40FIMVYE) . 1 —ZFIN—3— (3—IXAF)NT7 I SarEi)
FIVRIA I RIEREE (3 2F)LYE) . 1 —b ROFIRVYYNYT7YV—)L (3 2FIL
W) ZMA. 2HEERL 2, KoKE 2 LC—MS THER U -, PEHPLCIZT
WU, BmE S 757 av a2 ES 1 —MS TR U 715, mikE@ U AR T
HBTIR—PEG—HMMERTF RNRE (LW 2 6) 24877,

(0337)

MS (ESIT) m/ z:z=3 1501 [M+3H] 3+, z=4 1125 [M+
4H] 4+

(03 338)

(5—2) ViikEfikt GREFIEL) OB AIZRER %267 2 hiRBEMiRARO G
(5—2—1) 7Y RMELHAMERTF ROMFEIZ & 2 HiRERMRE beWw27) o
4k

0

({t5 0]

0 N3

>~

S ~0

HN-—<_/ 0

(o}

HN—NMQQQRRFYEALHDPNLNEEQRNARIRSIRDD-NH,
featm2 7
(RFF W07 I ) BEY] : BEFES 7)

(0339)

FHH] 1 TEHR U ZPRBRANER TF R (bEW3) 2 I AF I 2V RF T RIZEHEX
T, N—b ROFIIVLAIR (20FNLE) OIVAFIVANKFY RBEREMNA, 1
RFEEFE U 72, RHEARZ LC—MS THER U728, 6 —A~FH U (4 0ENYE) |
] —TFN—3— (3—IAFNTI)TOEIN) HNVKRIYA I REMRE (3 2T 4E
). 11—k ROFIARYYVRNYTY =)L (3 2FINE) #MA. 2L~ Kb
MakExE LC—MS THERUZ%. PEHPLCIZTESML~Z, A2 757 ay
#EST—MSTHERUZB, MG EUERYMTHE T Y R—TIVFNL—EHMERTF
R (ka2 7) #1457,

(0340)

MS (ESI)m/ z:z=3 1475 [M+3H] 3+, z=4 1107 [M+
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4H:| 4 +

(034 1]
(b—2—2) 7Y R BT F RoHifEic L2 ke (ka2 8
) DER

({5 1)

0
0]

s N
O)\Q\Na
HN 0

0]

HN—NMQQQRRFYEALHDPNLNEEQRNARIRSIRDD-NH,
ite® 2 8
(RNTF Ry O7 I BEY] : BBYES 7)

(034 2]

FHH] 1 TEHR U ZPRBRANER TF R (bEW3) 2 I AF I 2V RF T RIZEHEX
T, N—b ROFIIVLAIR (20FNLE) OIVAFIVANKFY RBEREMNA, 1
WEEEE U 72, BRI AE2 LC—MS CTHER U8, 4—7 Y RLRAEH (4 0B YE
). 1 —ITFIN—3— (3—IAFINTI)7a)N) HIVIRIA I REBIE (3 2F)
WME) . 11— RaFIvARUYVNITY =)L (3 2FIVYE) 204, 2 EEERU -,
FIosExE LC—MS THER U2, DEHPLCIZTHMLU~, HWe e 750y
a3V ES T —MS THERUZ%, HiETRUERYTHE T Y R—7 2= )b—BHH~R
TF Rl (bEW2 8) 257,

(034 3)

MS (ESIT) m/ "z :z2z=3 1478 [M+3H] 3+, z=4 1108 [M+
4 H:| 4 +

(034 4)

(5—2—3) 7Y RAELBAMERTF ROHELEIZ & 2 PiikEdisE ((LEW 2 9
) DER

({t5 2]

Ac-FNMQQQRRFYEALHDPNLNEEQRNARIRSIKDD-NH,

ft&t 2 9
(RFF FFHOT I ) BES : BBFESS5)

(0345)

FHH] 1 TEHR U ZPRBRANER TF R (bEW3) 2 I AF I 2V RF T RIZEHEX
B, 2—A I FATUVEREEE (10N YE) . IV oLz F I 7IY (15F
VMR A, 1 R -, FRWEEZLC—MS THER L%, N—k RoFy
ILUAIR (20FNMEE) OVAFIVAILRFY RIEKEEZMA, 1 RKEERL 7~ Kb
HEfF 2 LC—MS THER U, 4—7 Y RLZEER (40ENLLE) | | —2F)—3
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— (3—VUAFNTI)TOVEN) HIVEKRIA I RIERE (32€L%E) . 11—k RO
FIURVYRNITY =)L (3 2FNGE) 2MA. 2HHEEP U2, Kioi&EEE L C—M
S THER U2, nIHPLCIZTH#E LA, HME2 &L 7573y EST—MS
THER U2, BRI UERY THE T Y R—T7 2 2)b—EHMERTF RSk (ke
29) 2157,

(0346)
MS (ESI) m/ z:z=3 1512 [M+3H] 3+, z=4 1134 [M+
4H] 4 +

(034 7]

CEMHG : 1 gG1 Foffilr7F RaEIzk 21 gG 1 F c R B Rkt
YEST—TOFMSIZ & 3fiElF]

(6 —1) PiikfEflizt (REBEFH) OB AITIREZER 7% 69 2 HiRERiIEE T o piik e
S

(6 —1—1) BFHWMERTF RiAFEK ((bEW2 7) %2 A0 ZZHRERI S

FHH 5 TERUZT Y REBHE LU ZEIMERTF R (kW2 7) 2N, N —
IAFIFIVAT I RIZEMLO. 22mM&UA, IHER2 1 gGHifkrNT AV X
<7 (h ) 200 gk 5 O0mMHEPE SEEHR (pH 7. 2) 1200ulL
AR, 0. 2 2mMOXRTF REEZFRIZF LU T2 0 BN YEMAT, 3 7HET
1 6HGRIBHR U2, KIGWIZ 1 Omg, / mLOLy s/KEWKEZS5 0w LA, 3040
GHRZETREELEIEZ, KngttWiProtein A (Aspire Pro
tein A Tips, Thermo) (ZTCHHML., BKHKE2 9. 57mM PBS
e (pH7. 0) NEEBURMEH (Amicon Ultra, 10K MW
CO) IT&VEMeT2ZLTI gGHUR NI AV AR T—7 Y Ngfilk %157,

(034 38)

(6—1—2) BHWMERTF RiAFEK ((bEW 2 8) % AW ZHiRERI IS

FEHH 5 TERUZT Y REBHE LU ZEIMERTF R (kW2 8) 2N, N —
IAFIFIVAT I RIZEMLO. 22mM&UA, IHER2 1 gGHifkrNT AV X
<7 (h ) 200 gk 5 O0mMHEPE SEEHR (pH 7. 2) 1200ulL
AR, 0. 2 2mMOXRTF REEZFRIZF LU T2 0 BN YEMAT, 3 7HET
1 6HGRIBHR U2, KIGWIZ 1 Omg, / mLOLy s/KEWKEZS5 0w LA, 3040
GHRZETREELEIEZ, KngttWiProtein A (Aspire Pro
tein A Tips, Thermo) (ZTCHHML., BKHKE2 9. 57mM PBS
e (pH7. 0) NEEBURMEH (Amicon Ultra, 10K MW
CO) IT&VEMeT2ZLTI gGHUR NI AV AR T—7 Y Ngfilk %157,

(0349)

(6 —1—3) BHMEARTF RAE ((BEW2 9) %WV ZPUMEL S IS

EHH 5 TERUZT Y REBHE LU ZBEIMERTF RiRE (kéW29) 2N, N —
IAFIFIVAT I RIZEMLO. 22mM&UA, IHER2 1 gGHifkrNT AV X
<7 (h ) 200 gk 5 O0mMHEPE SEEHR (pH 7. 2) 1200ulL
AR, 0. 2 2mMOXRTF REEZFRIZF LU T2 0 BN YEMAT, 3 7HET
1 6 R FE L2, MIGHIZ1 Omg /mLOLy s KEi%E 5 0w LA, 3 00t
GHRZETREELEIEZ, KngttWiProtein A (Aspire Pro
tein A Tips, Thermo) (ZTCHHML., BKHKE2 9. 57mM PBS
wEw (pHT7. 0) N2 EBURMES (Amicon Ultra, 10K MW
CO) IT&VEMeT2ZLTI gGHUR NI AV AR T—7 Y Ngfilk %157,

(0350])

(6—2) I gGHER NI AV AR T—T Y REEMRDBRITEMFTOES T —TOFMS
fiftffr 12 & B B SHEIRME DR

(6—2—1) BHiISIZAEW 2 72 HWAZEEO N5 AV A< T—7 ¥V REHikoOE T
ZMETCOES T—TOFMS fi#ifri2 & 2 ESEINMEOMERR
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6D (6—1—1) TERUA NI AV AR T—7 Y REMKRIZFLTT7 mM ~
DA (2—ANRFPITFI) RAT 4 VIEBIEHEKR2. Oul iRz LT1 00%%
) AMAT, BET200MELA, ESI—TOFMSIZLYVEEZHTELAEZEIA
L= LEUTHWEERO NS AV X 71250595, 5075 7 ZHEHMHE—
7. 2344 0TREE—IBBIRII N, KIEBRYIIEFIZTIVFILT Y RPEAX
N7~50733, 50895, SLUFEKEEUL 2344 028 — 27 BEHIX N,
EST—TOFMS/#EhfEEREX 4 I1ZR79,

(035 1]

(6—2—2) BHiRIGI/AEY 2 SEHWABD T AW X3 T—7 ¥ REMED R
FZMTOES 1 —TOFMSf##iric & 2 EHFGEIRME O #ERR

EEH 6D (6—1—2) THERUAZ NI AV AR T—7 Y REMKIZFLTT7 mM
DA (2—ANRFPITFI) RAT 4 VIEBIEHEKR2. Oul iRz LT1 00%%
B2) #MAT, BIBET200WELA, ESTI—TOFMSIZLYVEEE2HTULAZEZA
L= LEUTHWEERO NS AV X 71250595, 5075 7 ZHEHMHE—
7. 2344 0IREE— I BB N, KIEBRYIIEHIZT I VEAEEBRNEAX
N7~=50714, 50876, SLUFEKFELEU 2344 0IZBHEY—708BHIXN A,
BE. MERMWHED 7TmM R Y A (2—IVARFTVIFIN) FAT 4 VEOBRITKISIZ &
D, TYREZEBFHBEAMMIBRLINT I VEEEREAMRE L >TWS, EST—TO
FMS figfris %2 X 5 12mR7,

(035 2]

(6—2—3) BHiRIGIAEY2 92 HWAZBD N5 AW X3 T—7 ¥ REMEDRIT
ZMHTOES I —TOFMS @il & & EHEERMEOMER

EEH 6D (6—1—3) THERUAZ NI AV AR T—7 Y REMIKIZFLTT7 mM
DA (2—ANRFPITFI) RAT 4 VIEBIEHEKR2. Oul iRz LT1 00%%
B2) #MAT, BIBET200WELA, ESTI—TOFMSIZLYVEEE2HTULAZEZA
L= LEUTHWEERO NS AV X 71250595, 5075 7 ZHEHMHE—
7. 2344 0IREE— I BB N, KIEBRYIIEHIZT I VEAEEBRNEAX
N7~50714, 50876, BLUBKEEIUL 2344 0I#HY— 70BN,
BE. HERLETT Y RERBEHREAMKIIETINT I VEZRBFEBEAMKE LR >TWNS

(035 3]

[EEHf] 1 2 BALIZAT O T2 A9 RTF Rid#3EIZEbd 1 gG 1 FcOBEMiKIGE
EST—TOFMS iz k2]

FHiB] 5 TEHERUZBAIIATORFE2ETETF Rl (k&2 6) 2N, N’
— IV AFINHENAT I RIZEMUO. 22mM& U~ IHER2 1 gGHENT AW
AT (R 8s#) 200w gk 5 0mMHEPE S (pH 7. 2) 1200u
LIZHEXE, 0. 22mMORTFRAEE2 1 20 u L (FUKIZHLT2 0B YE)
MAT, 37ET1 6B LAZ, MoiZ1 Omg mLOLy s KE#K%EZ 5 O u L
Mz, 304 TA L CHRIGEEILIEA, ZNEBEMAE S (Amicon Ult
ra, 10K MWCO) iZ&¥Y PBSEHENLABEHEBRU %, TaMMN) 2 (2—
FIWVKRFIVIZFIN) KRAT ¢ VIEBIERE2. Ou Ll (JUAZHLTL 0 0%R) 2N
T, BIET200iELEZ, ESI—TOFMSIcEYVEBEERZHELAEZEZA, OO
—NEUVUTHWEZEBIO NS AV A< 713560595, 5075 7ICHHY—7, 234
4 0 IZEBHY — 7 DI X Nz, FEIRRICRONERYE 50595, 5075 7TIZHHY—
7. 2344 0ITREE— BB, PrikEaiFE CREFIE DB AICATaH %
G926 2 6 TOHRBHINK)GIZHET LU THRWI LR TE /2,

(035 4]

ZORERMNG, TY ROAEBREAK S (6 —2) IZBWT/kEWw27, 28, 2
9 % W2 & XIIEPURDEM SN ETT U, /G2 6 2 HOAZBRIZIZET LAV &
WMo T2,
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(0355]

[EHHN 7 « bT AV A TOMERERT Y REAKREAREOEYM DY al—
avBEOEEWOES I —TOFMS fi#;]

(7—1) NIAVAI TOMNBERENTY REAKLCy 33—y 7a7hFrnay
Jarr—vayv

(7T—1—1) NIAYAITONMNERRENT Y REAKECy3—DBCO:DaVY
A —vavesLU'ES I —TOFM S fight

EHHI6 D (6—1—1) THEUAZNTIAVAITOT Y REZEEFHEAAEZ 2 Om
M PBSEBERIZKMELO. 3mM&UMAE, Sigma Aldrich# Dib
enzocyclooctyne—Cy3 (0. 94mM, IRAFILAINKFY RIZHEMR
) 220w LIRIUL, |IET1 205U 7~ Kb ZEAE#R (Amicon Ul
tra, 10K MWCO) iIZ&d)KE#MUNNEFEIELZ, EST—TOFMSIZX
DEEZ2MELEZEZA. NIAVATTIX1 4806 01— BHIxH, (6—1
— 1) TERUAZ NI AVAITOTY REAKIZ]T 484 8912 —7NBHXh, K
ISEBPNEC vy 3MN2D2BAXINAZ1 504 871 —UMnBHIxhZ (K6) ,

(0356)

(7T—1—2) BEEMTOES I —TOFMS f#hr

(7—1—1) THRUENITIAV AT T—Cy 3BEEEOPB SHERIZTmMRID A
(2—HIVIRFVITFIN) HRAT7 ¢ VIEBERK2 v (M AV XY T—Cy 3EEK
WZRUT1I00%R) 22T, |RT200@H LU~ ESI—TOFMSIZLVEE
ZHELZEZA, FHBERTHA2EBHIG6D (6—1—1) TERUENTAVAITDT
VREBAMKIZS 0T 1 4B LU50876ICEMPE—T, 2344 0 — 7 HEHH
X, FIAVAIYT—Cy 3HEAERFEMZICyIMNBEAINAEZS 1 T7T228L0U5 1
88 B IZE—IUNEERX N, FEREEUL 2344 0ICiEY — U Elxhz (7).
BE. MERMWHED 7TmM R Y A (2—IVARFTVIFIN) FAT 4 VEOBRITKISIZ &
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(RIS
SEQUENCE LISTING

<110> Ajinomoto Co., Inc.

<120> Compounds and salts thereof comprising an affinity substance to
an antibody, and a bioorthogonal group

<130> PAMA-30455
<160> 96
<170> Patentln version 3.5

210> 1

211> 230

212> PRT

<213> Artificial Sequence

<220>
<223> Fc region of human I1gGl

220>

<221> misc_feature

<222>  (18).. (19)

223> Xaa can be any naturally occurring amino acid

220>

<221> misc_feature

222> (21).. (21)

223> Xaa can be any naturally occurring amino acid

220>

<221> misc_feature

<222>  (140).. (140)

223> Xaa can be any naturally occurring amino acid

220>

<221> misc_feature

222> (142).. (142)

223> Xaa can be any naturally occurring amino acid

220>

<221> misc_feature

222> (177).. (177)

223> Xaa can be any naturally occurring amino acid

<400> 1
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Pro

Glu

Asp

Asp

Gly

65

Asp

Trp

Pro

Glu

Asn

145

Ile

Xaa

Lys

Lys

Xaa

Thr

Val

50

Val

Ser

Leu

Ala

Pro

130

Gln

Ala

Thr

Leu

Ser

Xaa

Leu

35

Ser

Glu

Thr

Asn

Pro

115

Gln

Val

Val

Pro

Thr
195

Cys

Gly

20

Met

His

Val

Tyr

Gly

100

Ile

Val

Ser

Glu

Pro

180

Val

Asp

Xaa

Ile

Glu

His

Arg

85

Lys

Glu

Tyr

Leu

Trp

165

Val

Asp

Lys

Pro

Ser

Asp

Asn

70

Val

Glu

Lys

Thr

Thr

150

Glu

Leu

Lys

Thr

Ser

Arg

Pro

55

Ala

Val

Tyr

Thr

Leu

135

Cys

Ser

Asp

Ser

His

Val

Thr

40

Glu

Lys

Ser

Lys

Ile

120

Pro

Leu

Asn

Ser

Arg
200

Thr

Phe

25

Pro

Val

Thr

Val

Cys

105

Ser

Pro

Val

Gly

Asp

185

Trp

Cys

10

Leu

Glu

Lys

Lys

Leu

90

Lys

Lys

Ser

Lys

Gln

170

Gly

Gln

Pro

Phe

Val

Phe

Pro

75

Thr

Val

Ala

Arg

Gly

155

Pro

Ser

Gln

Pro

Pro

Thr

Asn

60

Arg

Val

Ser

Lys

Xaa

140

Phe

Glu

Phe

Gly

Cys

Pro

Cys

45

Trp

Glu

Leu

Asn

Gly

125

Glu

Tyr

Asn

Phe

Asn
205

Pro

Lys

30

Val

Tyr

Glu

His

Lys

110

Gln

Xaa

Pro

Asn

Leu

190

Val

Ala

15

Pro

Val

Val

Gln

Gln

95

Ala

Pro

Thr

Ser

Tyr

175

Tyr

Phe

Pro

Lys

Val

Asp

Tyr

80

Asp

Leu

Arg

Lys

Asp

160

Lys

Ser

Ser
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Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser

210

Leu Ser Leu Ser Pro Gly

225

<210>
21>
212>
213>

<220>
<223>

<400>

2
4
p

49
RT

230

215

Artificial Sequence

220

Heavy chain of Trastuzumab (humanized IgGl monoclonal antibody)

2

Glu Val GIn Leu

1

Ser Leu

Tyr Ile

Ala Arg
50

Lys Gly
65

Leu Gln

Ser Arg

Gly Thr

His
35

Ile

Met

Trp

Leu
115

Leu
20

Trp

Tyr

Phe

Asn

Gly
100

Val

Val

Ser

Val

Pro

Thr

Ser

85

Thr

Glu

Cys

Arg

Thr

Ile

70

Leu

Asp

Val

Ser

Ala

Gln

Asn

55

Ser

Arg

Gly

Ser

Gly

Ala

Ala

40

Gly

Ala

Ala

Phe

Ser
120

Gly Gly
10

Ser Gly
25

Pro Gly

Tyr Thr

Asp Thr

Glu Asp
90

Tyr Ala
105

Ala Ser

Leu Val

Phe Asn

Arg Tyr
60

Ser Lys

75

Thr Ala

Met Asp

Thr Lys

Gln

Ile

Leu

45

Ala

Asn

Val

Tyr

Gly
125

Pro

Lys

30

Glu

Asp

Thr

Tyr

Trp

110

Pro

Gly

15

Asp

Trp

Ser

Ala

Tyr

95

Gly

Ser

Gly

Thr

Val

Val

Tyr

80

Cys

Gln

Val
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Phe

Leu

145

Trp

Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

Val
305

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Leu

Cys

Ser

Ser

Ser

195

Asn

His

Val

Thr

Glu

275

Lys

Ser

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

Val

Thr

Val

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Ser

Lys

150

Leu

Leu

Thr

Val

Pro

230

Phe

Val

Phe

Pro

Thr
310

Ser
135

Asp

Thr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Ser

Phe

Gly

Leu

185

Tyr

Lys

Pro

Lys

Val

265

Tyr

Glu

His

Thr

Pro

Val

170

Ser

Ile

Val

Ala

Pro

250

Val

Val

Gln

Gln

Ser

Glu

155

His

Ser

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Asp
315

Gly

140

Pro

Thr

Val

Asn

Pro

220

Glu

Asp

Asp

Gly

Asp

300

Trp

Gly

Val

Phe

Val

Val

205

Lys

Leu

Thr

Val

Val

285

Ser

Leu

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Ala

Val

Ala

175

Val

His

Cys

Gly

Met

255

His

Val

Tyr

Gly

Ala

Ser

160

Val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys
320
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Glu

Lys

Thr

Thr

Glu

385

Leu

Lys

Glu

Gly

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

Ala

<210>
21>
212>
213>

<220>
<223>

<400>

3
2

Lys

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu
435

37

PRT
Artificial Sequence

Cys

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

Lys

325

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Val

Ala

Arg

Gly

Pro

390

Ser

Gln

His

Ser

Lys

Glu

Phe

375

Glu

Phe

Gly

Tyr

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

Lys

Gln

345

Met

Pro

Asn

Leu

Val

425

Gln

Ala

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Fc region of human IgGl antibody

3

Leu

Lys

Asp

Lys

395

Ser

Ser

Ser

Pro

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser
445

Pro

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

Ile

335

Val

Ser

Glu

Pro

Val

415

Met

Ser

Glu

Tyr

Leu

Trp

Val

400

Asp

His

Pro

[le Glu Gly Arg Met Asp Pro Lys Ser Cys Asp Lys Thr His Thr Cys

1

5

10

15
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Pro

Phe

Val

Phe

65

Pro

Thr

Val

Ala

Arg

145

Gly

Pro

Ser

Gln

Pro

Pro

Thr

50

Asn

Arg

Val

Ser

Lys

130

Asp

Phe

Glu

Phe

Gly
210

Cys

Pro

35

Cys

Trp

Glu

Leu

Asn

115

Gly

Glu

Tyr

Asn

Phe

195

Asn

Pro

20

Lys

Val

Tyr

Glu

His

100

Lys

Gln

Leu

Pro

Asn

180

Leu

Val

Ala

Pro

Val

Val

Gln

85

Gln

Ala

Pro

Thr

Ser

165

Tyr

Tyr

Phe

Pro

Lys

Val

Asp

70

Tyr

Asp

Leu

Arg

Lys

150

Asp

Lys

Ser

Ser

Glu

Asp

Asp

55

Gly

Asp

Trp

Pro

Glu

135

Asn

Ile

Ala

Lys

Cys
215

Ala

Thr

40

Val

Val

Ser

Leu

Ala

120

Pro

Gln

Ala

Thr

Leu

200

Ser

Glu

25

Leu

Ser

Glu

Thr

Asn

105

Pro

Gln

Val

Val

Pro

185

Thr

Val

Gly

Met

His

Val

Tyr

90

Gly

Ile

Val

Ser

Glu

170

Pro

Val

Met

Ala

Ile

Glu

His

75

Arg

Lys

Glu

Tyr

Leu

155

Trp

Val

Asp

His

Pro

Ser

Asp

60

Asn

Val

Glu

Lys

Thr

140

Thr

Glu

Leu

Lys

Glu
220

Ser

Arg

45

Pro

Ala

Val

Tyr

Thr

125

Leu

Cys

Ser

Asp

Ser

205

Ala

Val

30

Thr

Glu

Lys

Ser

Lys

110

Ile

Pro

Leu

Asn

Ser

190

Arg

Leu

Phe

Pro

Val

Thr

Val

95

Cys

Ser

Pro

Val

Gly

175

Asp

Trp

His

Leu

Glu

Lys

Lys

80

Leu

Lys

Lys

Ser

Lys

160

Gln

Gly

Gln

Asn

Page 100 of 179



His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

225

210> 4
2l> 214
<212> PRT

213>

<220>

<223>

<400> 4

Asp Tle GIn Met

1

Asp

Val

Tyr

Ser

65

Glu

Thr

Pro

Thr

Arg Val

Ala Trp
35

Ser Ala
50

Arg Ser

Asp Phe

Phe Gly

Ser Val
115

Ala Ser
130

Thr

20

Tyr

Ser

Gly

Ala

Gln

100

Phe

Val

230

Artificial Sequence

Thr Gln Ser

5

Ile

Gln

Phe

Thr

Thr

85

Gly

Ile

Val

Thr

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

Cys

Lys

Tyr

55

Phe

Tyr

Lys

Pro

Leu
135

Pro

Arg

Pro

40

Ser

Thr

Cys

Val

Pro

120

Leu

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Ser

Asn

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Asp

Asn

235

Leu Ser

Gln Asp

Ala Pro

Pro Ser

60

I[le Ser

75

His Tyr

Lys Arg

Glu Gln

Phe Tyr
140

Ala

Val

Lys

45

Arg

Ser

Thr

Thr

Leu

125

Pro

Ser

Asn

30

Leu

Phe

Leu

Thr

Val

110

Lys

Arg

Light chain of Trastuzumab (humanized IgGl monoclonal antibody)

Val Gly
15

Thr Ala

Leu Ile

Ser Gly

GIn Pro

80

Pro Pro
95

Ala Ala

Ser Gly

Glu Ala
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Lys Val
145

Glu Ser

Ser Thr

Ala Cys

Phe Asn
210

<210>
21>
212>
213>

<220>
<223>

<400>
Phe Asn
1

Asn Leu

Asp

<210>
21>
212>
213>

Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
150 155 160

Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190

Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205

Arg Gly Glu Cys

5

33

PRT

Artificial Sequence

Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, and the amino acid
residue at C-terminus may be aminated,

5

Met Gln Gln Gln Arg Arg Phe Tyr Glu Ala Leu His Asp Pro
5 10 15

Asn Glu Glu Gln Arg Asn Ala Arg Ile Arg Ser Ile Lys Asp
20 25 30

6

33

PRT

Artificial Sequence
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220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, and the amino acid
residue at C-terminus may be aminated,

<400> 6

Phe Asn Met Gln Gln Gln Arg Arg Phe Tyr Glu Ala Leu His Asp Pro
1 5 10 15

Asn Leu Asn Glu Glu Gln Arg Asn Ala Arg Ile Lys Ser Ile Arg Asp
20 25 30

Asp

210> 7

<211> 33

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, and the amino acid
residue at C-terminus may be aminated,

<220>
<221> MISC_FEATURE
222> ()., ()

<223> beta-alanine
<400> 7

Xaa Asn Met Gln GIn Gln Arg Arg Phe Tyr Glu Ala Leu His Asp Pro
1 5 10 15

Asn Leu Asn Glu Glu Gln Arg Asn Ala Arg Ile Arg Ser Ile Arg Asp
20 25 30

Asp
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<210> 8

<211> 33

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, and the amino acid
residue at C-terminus may be aminated,

<400> 8

Phe Asn Met Gln Gln Gln Arg Arg Phe Tyr Glu Ala Leu His Asp Pro
1 5 10 15

Asn Leu Asn Glu Glu Gln Arg Asn Ala Lys Ile Lys Ser Ile Lys Asp
20 25 30

Asp

210> 9

211> 25

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, and the amino acid
residue at C-terminus may be aminated,

<400> 9
Glu Gln GIn Asn Ala Phe Tyr Glu Ile Leu His Leu Pro Asn Glu Glu
1 5 10 15

Gln Arg Gly Gly Gly Gly Ser Cys Gly
20 25

<210> 10

211> 7

212> PRT

<213> Artificial Sequence

<220>
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223> Model for peptide drug
<400> 10

His His His His His His Gly
| 5

<210> 11

<211> 33

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, and the amino acid
residue at C-terminus may be aminated,

<400> 11

Phe Asn Met Gln Gln Gln Arg Arg Phe Tyr Glu Ala Leu His Asp Pro
1 5 10 15

Asn Leu Asn Glu Glu Gln Arg Asn Ala Arg Ile Arg Ser Ile Arg Asp
20 25 30

Asp

210> 12

211> 34

<212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, and the amino acid
residue at C-terminus may be aminated,

400> 12
Phe Asn Met Gln Cys Gln Arg Arg Phe Tyr Glu Ala Leu His Asp Pro

1 5 10 15

Asn Leu Asn Glu Glu Gln Arg Asn Ala Arg Ile Arg Ser Ile Arg Asp
20 25 30
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Asp Cys

<210> 13

<211> 33

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, and the amino acid
residue at C-terminus may be aminated,

<220>
<221> MISC_FEATURE
222> ()., ()

<223> beta-alanine
<400> 13

Xaa Asn Met Gln GIn Gln Arg Arg Phe Tyr Glu Ala Leu His Asp Pro
1 5 10 15

Asn Leu Asn Glu Glu Gln Arg Asn Ala Arg Ile Arg Ser Ile Arg Asp
20 25 30

Asp

<210> 14

211> 34

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, and the amino acid
residue at C-terminus may be aminated,

<220>
<221> MISC_FEATURE
222> ()., ()
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<223> beta-alanine
400> 14

Xaa Asn Met Gln Cys Gln Arg Arg Phe Tyr Glu Ala Leu His Asp Pro
1 5 10 15

Asn Leu Asn Glu Glu Gln Arg Asn Ala Arg Ile Arg Ser Ile Arg Asp
20 25 30

Asp Cys

<210> 15

211> 17

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<220>
<221> MISC_FEATURE
222> ()., ()

<223> absent, or arginine

<220>
<221> MISC_FEATURE
222> (2).. (2)

<223> absent, or glycine

220>
<221> MISC_FEATURE
222> (3).. (3)

<223> absent, aspartic acid, or asparagine

220>
<221> MISC_FEATURE
222> (5).. (5

223> alanine

<220>
<221> MISC_FEATURE
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<222> (6).. (6)
<223> tyrosine, tryptophan, or histidine

<220>

<221> MISC_FEATURE

222> (7)., (7

<223> histidine, phenylalanine, tyrosine, tryptophan, arginine, or
glycine

220>

<221> MISC_FEATURE
222> (8).. (8)
<223> lysine

220>
<221> MISC_FEATURE
222> (9).. (9)

<223> glycine, serine, asparagine, glutamine, aspartic acid, glutamic
acide, phenylalanine, tyrosine, tryptophan, histidine, threonine,
leucine, alanine, valine, isoleucine, or arginine

220>

<221> MISC_FEATURE

<222>  (10).. (10)

<223> glutamine, glutamic acid, asparagine, or aspartic acid

<220>

<221> MISC_FEATURE

<222> (15).. (15)

<223> absent, or threonine

220>

<221> MISC_FEATURE

<222> (16).. (16)

<223> absent, or tyrosine

220>

<221> MISC_FEATURE

222> (17).. (17)

<223> absent, or histidine

<400> 15

Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Xaa Ile Ile Trp Cys Xaa Xaa
1 5 10 15

Xaa
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<210>
21>
212>
213>

<220>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>

16
17
PRT
Artificial Sequence

Peptide having an affinity to Fc region of human IgG

The amino

acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues

may be linked by disulfide bridge.

MISC_FEATURE
.. 1

absent, or arginine

MISC_FEATURE
2).. (2)
absent, or glycine

MISC_FEATURE
(3).. (3)
absent, aspartic acid, or asparagine

MISC_FEATURE
(5., (5)
alanine

MISC_FEATURE
6).. (6)
tyrosine, tryptophan, or histidine

MISC_FEATURE
7. )

histidine, phenylalanine, tyrosine, tryptophan, arginine, or

glycine

MISC_FEATURE
8).. (8
lysine
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221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<400>

MISC_FEATURE

9).. (9)

glycine, serine, asparagine, glutamine, aspartic acid, glutamic
acide, phenylalanine, tyrosine, tryptophan, histidine, threonine,
leucine, alanine, valine, isoleucine, or arginine

MISC_FEATURE
(10}, . (10}
glutamine, glutamic acid, asparagine, or aspartic acid

MISC_FEATURE
(15).. (15)
absent, or threonine

MISC_FEATURE
(16).. (16)
absent, or tyrosine

MISC_FEATURE
(7)., (17
absent, or histidine

16

Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Xaa Ile Val Trp Cys Xaa Xaa

1

Xaa

<210>
21>
212>
213>

<220>
<223>

<220>
221>

5 10 15

17
17
PRT
Artificial Sequence

Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

MISC_FEATURE
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222> (1).. (1)
<223> absent, or arginine

<220>
<221> MISC_FEATURE
222> (2).. (2

<223> absent, or glycine

220>
<221> MISC_FEATURE
222> (3).. (3)

<223> absent, aspartic acid, or asparagine

220>
<221> MISC_FEATURE
222> (5).. (5

223> alanine

220>
<221> MISC_FEATURE
222> (6).. (6)

<223> tyrosine, tryptophan, or histidine

<220>

<221> MISC_FEATURE

222> (7)., (7

<223> histidine, phenylalanine, tyrosine, tryptophan, arginine, or
glycine

220>

<221> MISC_FEATURE
222> (8).. (8)
<223> lysine

220>
<221> MISC_FEATURE
222> (9).. (9)

<223> glycine, serine, asparagine, glutamine, aspartic acid, glutamic
acide, phenylalanine, tyrosine, tryptophan, histidine, threonine,
leucine, alanine, valine, isoleucine, or arginine

220>

<221> MISC_FEATURE

<222>  (10).. (10)

<223> glutamine, glutamic acid, asparagine, or aspartic acid

<220>

<221> MISC_FEATURE

<222> (15).. (15)

<223> absent, or threonine
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220>

221> MISC_FEATURE

<222> (16).. (16)

<223> absent, or tyrosine

<220>

<221> MISC_FEATURE

222> (17).. (17)

<223> absent, or histidine

<400> 17

Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Xaa Val Val Trp Cys Xaa Xaa
1 5 10 15

Xaa

<210> 18

211> 17

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<220>
<221> MISC_FEATURE
222> (1).. (1)

<223> absent, or arginine

<220>
<221> MISC_FEATURE
222> (2).. (2

<223> absent, or glycine

220>
<221> MISC_FEATURE
222> (3).. (3)

<223> absent, aspartic acid, or asparagine

<220>
<221> MISC_FEATURE
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222> (5).. (5)
223> alanine

220>
<221> MISC_FEATURE
222> (6).. (6)

<223> tyrosine, tryptophan, or histidine

<220>

<221> MISC_FEATURE

222> (7)., (7

<223> histidine, phenylalanine, tyrosine, tryptophan, arginine, or
glycine

220>

<221> MISC_FEATURE
222> (8).. (8)
<223> lysine

220>
<221> MISC_FEATURE
222> (9).. (9)

<223> glycine, serine, asparagine, glutamine, aspartic acid, glutamic
acide, phenylalanine, tyrosine, tryptophan, histidine, threonine,
leucine, alanine, valine, isoleucine, or arginine

220>

<221> MISC_FEATURE

<222>  (10).. (10)

<223> glutamine, glutamic acid, asparagine, or aspartic acid

<220>

<221> MISC_FEATURE

<222> (15).. (15)

<223> absent, or threonine

220>

<221> MISC_FEATURE

<222> (16).. (16)

<223> absent, or tyrosine

<220>

<221> MISC_FEATURE

222> (17).. (17)

<223> absent, or histidine

<400> 18

Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Xaa Ala Val Trp Cys Xaa Xaa
1 5 10 15
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Xaa

<210>
21>
212>
213>

<220>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>

19

17

PRT

Artificial Sequence

Peptide having an affinity to Fc region of human IgG

The amino

acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues

may be linked by disulfide bridge.

MISC_FEATURE
.. 1

absent, or arginine

MISC_FEATURE
2).. (2)
absent, or glycine

MISC_FEATURE
(3).. (3)
absent, aspartic acid, or asparagine

MISC_FEATURE
(5).. (5)
alanine

MISC_FEATURE
6).. (6]
tyrosine, tryptophan, or histidine

MISC_FEATURE
7. )

histidine, phenylalanine, tyrosine, tryptophan, arginine, or

glycine
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221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<400>

MISC_FEATURE
8).. (8
lysine

MISC_FEATURE

9).. (9)

glycine, serine, asparagine, glutamine, aspartic acid, glutamic
acide, phenylalanine, tyrosine, tryptophan, histidine, threonine,
leucine, alanine, valine, isoleucine, or arginine

MISC_FEATURE
(10}, . (10}
glutamine, glutamic acid, asparagine, or aspartic acid

MISC_FEATURE
(15).. (15)
absent, or threonine

MISC_FEATURE
(16).. (16)
absent, or tyrosine

MISC_FEATURE
(7)., (17
absent, or histidine

19

Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Xaa Leu Leu Trp Cys Xaa Xaa

1

Xaa

<210>
21>
212>
213>

<220>
<223>

5 10 15

20
17
PRT
Artificial Sequence

Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
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<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

may be linked by disulfide bridge.

MISC_FEATURE
.. 1

absent, or arginine

MISC_FEATURE
2).. (2)
absent, or glycine

MISC_FEATURE
(3).. (3)
absent, aspartic acid, or asparagine

MISC_FEATURE
(5., (5)
alanine

MISC_FEATURE
6).. (6]
tyrosine, tryptophan, or histidine

MISC_FEATURE

7). (1)

histidine, phenylalanine, tyrosine, tryptophan, arginine, or
glycine

MISC_FEATURE
8).. (8
lysine

MISC_FEATURE

9).. (9)

glycine, serine, asparagine, glutamine, aspartic acid, glutamic
acide, phenylalanine, tyrosine, tryptophan, histidine, threonine,
leucine, alanine, valine, isoleucine, or arginine

MISC_FEATURE
(10}, . (10}
glutamine, glutamic acid, asparagine, or aspartic acid
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<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<400>

MISC_FEATURE
(15).. (15)
absent, or threonine

MISC_FEATURE
(16).. (16)
absent, or tyrosine

MISC_FEATURE
(7)., (17
absent, or histidine

20

Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Xaa Leu Ile Trp Cys Xaa Xaa

1

Xaa

<210>
21>
212>
213>

<220>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>

5 10 15

21

17

PRT

Artificial Sequence

Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

MISC_FEATURE
.. 1

absent, or arginine

MISC_FEATURE
2).. (2)
absent, or glycine

MISC_FEATURE
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222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

3).. (3)
absent, aspartic acid,

MISC_FEATURE
(5., (5)
alanine

MISC_FEATURE
6).. (6)

tyrosine, tryptophan, or histidine

MISC_FEATURE
(7). (7
histidine,
glycine

phenylalanine, tyrosine,

MISC_FEATURE
8).. (8
lysine

MISC_FEATURE
9).. (9)

glycine, serine, asparagine,
acide, phenylalanine, tyrosine,
leucine, alanine, wvaline,

MISC_FEATURE
(10}, . (10}
glutamine,

MISC_FEATURE
(15).. (15)
absent, or threonine

MISC_FEATURE
(16).. (16)
absent, or tyrosine

MISC_FEATURE
(7)., (17
absent, or histidine

or asparagine

glutamine,
tryptophan, histidine,
isoleucine,

glutamic acid, asparagine,

tryptophan, arginine, or

aspartic acid, glutamic
threonine,
or arginine

or aspartic acid
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<400> 21

Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Xaa Leu Val Phe Cys Xaa Xaa
1 5 10 15

Xaa

210> 22

211> 17

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<220>
<221> MISC_FEATURE
222> ()., ()

<223> absent, or arginine

<220>
<221> MISC_FEATURE
222> (2).. (2

<223> absent, or glycine

220>
<221> MISC_FEATURE
222> (3).. (3)

<223> absent, aspartic acid, or asparagine

220>
<221> MISC_FEATURE
222> (5).. (5

223> alanine

220>
<221> MISC_FEATURE
222> (6).. (6)

<223> tyrosine, tryptophan, or histidine

<220>
<221> MISC_FEATURE
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222> (7)., (T)
<223> histidine, phenylalanine, tyrosine, tryptophan, arginine, or
glycine

220>

<221> MISC_FEATURE
222> (8).. (8)
<223> lysine

220>
<221> MISC_FEATURE
222> (9).. (9)

<223> glycine, serine, asparagine, glutamine, aspartic acid, glutamic
acide, phenylalanine, tyrosine, tryptophan, histidine, threonine,
leucine, alanine, valine, isoleucine, or arginine

220>

<221> MISC_FEATURE

<222>  (10).. (10)

<223> glutamine, glutamic acid, asparagine, or aspartic acid

<220>

<221> MISC_FEATURE

<222> (15).. (15)

<223> absent, or threonine

220>

<221> MISC_FEATURE

<222> (16).. (16)

<223> absent, or tyrosine

<220>

<221> MISC_FEATURE

222> (17).. (17)

<223> absent, or histidine

<400> 22

Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Xaa Gln Val Trp Cys Xaa Xaa
1 5 10 15

Xaa

<210> 23

211> 17

212> PRT

<213> Artificial Sequence
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220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<220>
<221> MISC_FEATURE
222> ()., ()

<223> absent, or arginine

<220>
<221> MISC_FEATURE
222> (2).. (2

<223> absent, or glycine

220>
<221> MISC_FEATURE
222> (3).. (3)

<223> absent, aspartic acid, or asparagine

220>
<221> MISC_FEATURE
222> (5).. (5

223> alanine

220>
<221> MISC_FEATURE
222> (6).. (6)

<223> tyrosine, tryptophan, or histidine

<220>

<221> MISC_FEATURE

222> (7)., (7)

<223> histidine, phenylalanine, tyrosine, tryptophan, arginine, or
glycine

220>

<221> MISC_FEATURE
222> (8).. (8)
<223> lysine

220>
<221> MISC_FEATURE
222> (9).. (9)

<223> glycine, serine, asparagine, glutamine, aspartic acid, glutamic
acide, phenylalanine, tyrosine, tryptophan, histidine, threonine,
leucine, alanine, valine, isoleucine, or arginine
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<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<400>

MISC_FEATURE
(10}, . (10}
glutamine, glutamic acid, asparagine, or aspartic acid

MISC_FEATURE
(15).. (15)
absent, or threonine

MISC_FEATURE
(16).. (16)
absent, or tyrosine

MISC_FEATURE
(7)., (17
absent, or histidine

23

Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Xaa Glu Val Trp Cys Xaa Xaa

1

Xaa

<210>
21>
212>
213>

<220>
<223>

<220>
221>
222>
<223>

<220>
221>

5 10 15

24
17
PRT
Artificial Sequence

Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

MISC_FEATURE
.. 1

absent, or arginine

MISC_FEATURE
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222> (2).. (2}
<223> absent, or glycine

220>
<221> MISC_FEATURE
222> (3).. (3)

<223> absent, aspartic acid, or asparagine

220>
<221> MISC_FEATURE
222> (5).. (5

223> alanine

220>
<221> MISC_FEATURE
222> (6).. (6)

<223> tyrosine, tryptophan, or histidine

<220>

<221> MISC_FEATURE

222> (7)., (7

<223> histidine, phenylalanine, tyrosine, tryptophan, arginine, or
glycine

220>

<221> MISC_FEATURE
222> (8).. (8)
<223> lysine

220>
<221> MISC_FEATURE
222> (9).. (9)

<223> glycine, serine, asparagine, glutamine, aspartic acid, glutamic
acide, phenylalanine, tyrosine, tryptophan, histidine, threonine,
leucine, alanine, valine, isoleucine, or arginine

220>

<221> MISC_FEATURE

<222>  (10).. (10)

<223> glutamine, glutamic acid, asparagine, or aspartic acid

<220>

<221> MISC_FEATURE

<222> (15).. (15)

<223> absent, or threonine

220>

<221> MISC_FEATURE

<222> (16).. (16)

<223> absent, or tyrosine
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<220>

<221> MISC_FEATURE

222> (17).. (17)

<223> absent, or histidine

<400> 24

Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Xaa Leu Val Trp Cys Xaa Xaa
1 5 10 15

Xaa

<210> 25

211> 12

212> PRT

<213> Artificial Sequence

<220>
<223> Peptide having an affinity to CHZ region of human IgG

<400> 25

Glu Pro Ile His Arg Ser Thr Leu Thr Ala Leu Leu
1 5 10

<210> 26

211> 10

212> PRT

<213> Artificial Sequence

220>
<223> Peptide having an affinity to Fc region of human IgG

<400> 26
Phe Ala Arg Leu Val Ser Ser Ile Arg Tyr

1 5 10

210> 27

211> 10

212> PRT

<213> Artificial Sequence

<220>
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<223> Peptide having an affinity to Fc region of human IgG
<400> 27

Phe Gly Arg Leu Val Ser Ser Ile Arg Tyr
1 5 10

<210> 28

211> 10

212> PRT

<213> Artificial Sequence

220>
<223> Peptide having an affinity to Fc region of human IgG

<400> 28

Thr Trp Lys Thr Ser Arg Ile Ser Ile Phe
1 5 10

<210> 29

211> 4

212> PRT

<213> Artificial Sequence

220>
<223> Peptide having an affinity to specific region of human IgG

<400> 29

Gln Ser Tyr Pro
1

<210> 30

211> 6

212> PRT

<213> Artificial Sequence

220>
<223> Peptide having an affinity to Fc region of human IgG

<400> 30

His Trp Arg Gly Trp Val
1 5
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<210>
21>
212>
213>

<220>
<223>

<400>

31

6

PRT

Artificial Sequence

Peptide having an affinity to Fc region of human IgG

31

His Tyr Phe Lys Phe Asp

1

<210>
21>
212>
213>

<220>
<223>

<400>

5

32

6

PRT

Artificial Sequence

Peptide having an affinity to Fc region of human IgG

32

His Phe Arg Arg His Leu

1

<210>
21>
212>
213>

<220>
<223>

<400>

5

33

4

PRT

Artificial Sequence

Peptide having an affinity to Fc region of human IgG

33

Asp Ala Ala Gly

1

<210>
21>
212>
213>

<220>
<223>

34

8

PRT

Artificial Sequence

Peptide having an affinity to Fc region of human IgG
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<400> 34

Asn Ala Arg Lys Phe Tyr Lys Gly
| 5

<210> 35

211> 8

212> PRT

<213> Artificial Sequence

<220>

<223> Peptide having an affinity to Fc region of human IgG

<400> 35

Asn Lys Phe Arg Gly Lys Tyr Lys
| 5

<210> 36

211> 34

212> PRT

<213> Artificial Sequence

<220>

<223> Phenylalanine residue at N-terminus may be acetylated and two

cysteine residues may be linked by disulfide bridge

<400> 36

Phe Asn Met Gln Cys Gln Arg Arg Phe Tyr Glu Ala Leu His Asp Pro

1 5

Asn Leu Asn Glu Glu GIn Arg Asn Ala Lys Ile Lys Ser Ile Arg Asp

20

Asp Cys

210> 37

211> 34

212> PRT

<213> Artificial Sequence

<220>

25

30

<223> Lysine residue at N-terminus may be acetylated and two cysteine
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<400>

residues may be linked by disulfide bridge

37

Lys Asn Met Gln Cys Gln Arg Arg Phe Tyr Glu Ala Leu His Asp Pro

1

5 10 15

Asn Leu Asn Glu Glu Gln Arg Asn Ala Arg Ile Arg Ser Ile Arg Asp

Asp Cys

<210>
21>
212>
213>

<220>
<223>

<400>

20 25 30

38
34
PRT
Artificial Sequence

Phenylalanine residue at N-terminus may be acetylated and two
cysteine residues may be linked by disulfide bridge

38

Phe Asn Met Gln Cys Gln Lys Arg Phe Tyr Glu Ala Leu His Asp Pro

1

5 10 15

Asn Leu Asn Glu Glu Gln Arg Asn Ala Arg Ile Arg Ser Ile Arg Asp

Asp Cys

<210>
21>
212>
213>

<220>
<223>

<400>

20 25 30

39
34
PRT
Artificial Sequence

Phenylalanine residue at N-terminus may be acetylated and two
cysteine residues may be linked by disulfide bridge

39
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Phe Asn Met Gln Cys GIn Arg Arg Phe Tyr Glu Ala Lys His Asp Pro

1

5 10 15

Asn Leu Asn Glu Glu Gln Arg Asn Ala Arg Ile Arg Ser Ile Arg Asp

Asp Cys

<210>
21>
212>
213>

<220>
<223>

<400>

20 25 30

40
34
PRT
Artificial Sequence

Phenylalanine residue at N-terminus may be acetylated and two

cysteine residues may be linked by disulfide bridge

40

Phe Asn Met Gln Cys Gln Arg Arg Phe Tyr Glu Ala Leu His Asp Pro

1

5 10 15

Asn Leu Asn Glu Glu Gln Arg Lys Ala Arg Ile Arg Ser Ile Arg Asp

Asp Cys

<210>
21>
212>
213>

<220>
<223>

<400>

20 25 30

41

34

PRT

Artificial Sequence

Phenylalanine residue at N-terminus may be acetylated and two

cysteine residues may be linked by disulfide bridge

41

Phe Asn Met Gln Cys Gln Arg Arg Phe Tyr Glu Ala Leu His Asp Pro

1

5 10 15
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Asn Leu Asn Lys Glu Gln Arg Asn Ala Arg Ile Arg Ser Ile Arg Asp

20

Asp Cys

<210> 42
211> 34
212> PRT
<213> Artificial Sequence

220>
<223> Phenylalanine residue at
cysteine residues may be

<400> 42

Phe Asn Met Gln Cys Gln Arg Arg
1 5

Asn Leu Asn Glu Glu Gln Arg Asn
20

Asp Cys

<210> 43

211> 34

212> PRT

<213> Artificial Sequence

220>
<223> Phenylalanine residue at
cysteine residues may be

<400> 43
Phe Asn Lys Gln Cys Gln Arg Arg
1 5

Asn Leu Asn Glu Glu Gln Arg Asn
20

25 30

N-terminus may be acetylated and two
linked by disulfide bridge

Phe Tyr Glu Ala Leu His Asp Pro
10 15

Ala Arg Ile Arg Ser Ile Lys Asp
25 30

N-terminus may be acetylated and two
linked by disulfide bridge

Phe Tyr Glu Ala Leu His Asp Pro
10 15

Ala Arg Ile Arg Ser Ile Arg Asp
25 30
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Asp Cys

<210> 44
211> 34
212> PRT
<213> Artificial Sequence

220>
<223> Phenylalanine residue at N-terminus may be acetylated and two
cysteine residues may be linked by disulfide bridge

<400> 44
Phe Asn Met Gln Cys Lys Arg Arg Phe Tyr Glu Ala Leu His Asp Pro
1 5 10 15

Asn Leu Asn Glu Glu Gln Arg Asn Ala Arg Ile Arg Ser Ile Arg Asp
20 25 30

Asp Cys

<210> 45

211> 34

212> PRT

<213> Artificial Sequence

220>

<223> Phenylalanine residue at N-terminus may be acetylated and two
cysteine residues may be linked by disulfide bridge

<400> 45

Phe Asn Met Gln Cys Gln Arg Arg Phe Tyr Glu Ala Leu His Asp Pro

1 5 10 15

Asn Leu Asn Glu Glu Gln Arg Asn Ala Arg Ile Arg Ser Ile Arg Lys
20 25 30

Asp Cys
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<210> 46

211> 17

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 46

Arg Gly Asn Cys Ala Tyr His Lys Gly Gln Ile Ile Trp Cys Thr Tyr
1 5 10 15

His

<210> 47

211> 17

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 47

Arg Gly Asn Cys Ala Tyr His Lys Gly Gln Ile Val Trp Cys Thr Tyr
1 5 10 15

His

<210> 48

211> 17

212> PRT

<213> Artificial Sequence

<220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
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residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 48

Arg Gly Asn Cys Ala Tyr His Lys Gly Gln Val Val Trp Cys Thr Tyr
1 5 10 15

His

<210> 49
211> 17
212> PRT
<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 49

Arg Gly Asn Cys Ala Tyr His Lys Gly Gln Ala Val Trp Cys Thr Tyr
1 5 10 15

His

<210> 50
211> 17
212> PRT
<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 50

Arg Gly Asn Cys Ala Tyr His Lys Gly Gln Leu Leu Trp Cys Thr Tyr
1 5 10 15
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His

<210>
21>
212>
213>

<220>
<223>

<400>

51

17

PRT

Artificial Sequence

Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

51

Arg Gly Asn Cys Ala Tyr His Lys Gly Gln Leu Ile Trp Cys Thr Tyr

1

His

<210>
21>
212>
213>

<220>
<223>

<400>

5 10 15

52

13

PRT

Artificial Sequence

Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

52

Asp Cys Ala Tyr His Lys Gly Gln Ile Val Trp Cys Thr

1

<210>
21>
212>
213>

<220>
<223>

5 10

53

13

PRT

Artificial Sequence

Peptide having an affinity to Fc region of human IgG. The amino
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acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 53

Asp Cys Ala Tyr His Lys Gly Gln Val Val Trp Cys Thr

1 5 10
<210> 54

2l> 13

<212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 54

Asp Cys Ala Tyr His Lys Gly GIn Ala Val Trp Cys Thr

1 5 10
<210> 55

2l 17

<212> PRT

<213> Artificial Sequence

220>

<223> eptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 55

Arg Gly Asn Cys Ala Tyr His Lys Ser Gln Ile Ile Trp Cys Thr Tyr

1 5 10 15
His

210> 56

Q1> 17

Page 135 of 179



212> PRT
<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 56

Arg Gly Asn Cys Ala Tyr His Lys Asn Gln Ile Ile Trp Cys Thr Tyr

1 5 10 15
His

210> 57

Q1> 17

<212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 57

Arg Gly Asn Cys Ala Tyr His Lys Asp Gln Ile Ile Trp Cys Thr Tyr

1 5 10 15
His

<210> 58

Q1> 17

<212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.
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<400> 58

Arg Gly Asn Cys Ala Tyr His Lys Gln Gln Ile Ile Trp Cys Thr Tyr
1 5 10 15

His

<210> 59
211> 17
212> PRT
<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 59

Arg Gly Asn Cys Ala Tyr His Lys Glu Gln Ile Ile Trp Cys Thr Tyr
1 5 10 15

His

<210> 60

L1 17

<212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 60

Arg Gly Asn Cys Ala Tyr His Lys Phe Gln Ile Ile Trp Cys Thr Tyr
1 5 10 15

His
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<210> 61

211> 17

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 61

Arg Gly Asn Cys Ala Tyr His Lys Tyr Gln Ile Ile Trp Cys Thr Tyr
1 5 10 15

His

<210> 62

211> 17

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 62
Arg Gly Asn Cys Ala Tyr His Lys Trp Gln Ile Ile Trp Cys Thr Tyr

1 5 10 15

His

<210> 63

211> 17

212> PRT

<213> Artificial Sequence
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220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 63

Arg Gly Asn Cys Ala Tyr His Lys His Gln Ile Ile Trp Cys Thr Tyr

1 5 10 15
His

210> 64

Q1> 17

<212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 64

Arg Gly Asn Cys Ala Tyr His Lys Thr Gln Ile Ile Trp Cys Thr Tyr

1 5 10 15
His

<210> 65

Q1> 17

<212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 65
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Arg Gly Asn Cys Ala Tyr His Lys Leu Gln Ile Ile Trp Cys Thr Tyr
1 5 10 15

His

<210> 66

211> 11

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 66

Cys Ala Tyr His Lys Leu Gln Ile Val Trp Cys
| 5 10

210> 67

211> 11

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 67

Cys Ala Tyr His Lys Leu Gln Leu Ile Trp Cys
1 5 10

<210> 68

211> 11

212> PRT

<213> Artificial Sequence

<220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
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residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 68

Cys Ala Tyr His Lys Ser Gln Ile Val Trp Cys
1 5 10

<210> 69

211> 17

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 69

Arg Gly Asn Cys Ala Tyr His Lys Gly Gln Leu Val Phe Cys Thr Tyr
1 5 10 15

His

<210> 70

211> 17

212> PRT

<213> Artificial Sequence

220>
<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid

residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 70

Arg Gly Asn Cys Ala Tyr His Lys Gly Gln Gln Val Trp Cys Thr Tyr
1 5 10 15

His
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<210> 71

211> 17

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 71

Arg Gly Asn Cys Ala Tyr His Lys Gly Gln Glu Val Trp Cys Thr Tyr

1 5 10 15
His

210> 72

211> 11

<212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 72

Cys Ala Tyr His Lys Gly Gln Leu Val Trp Cys

1 5 10
210> 73

2l 17

<212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.
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<400> 73

Arg Gly Asn Cys Ala Tyr His Lys Ala Gln Leu Val Trp Cys Thr Tyr
| 5 10 15

His

<210> 74

211> 17

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 74

Arg Gly Asn Cys Ala Tyr His Lys Val Gln Leu Val Trp Cys Thr Tyr
1 5 10 15

His

<210> 75
211> 17
212> PRT
<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 75

Arg Gly Asn Cys Ala Tyr His Lys Leu Gln Leu Val Trp Cys Thr Tyr
1 5 10 15

His
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<210> 76

211> 17

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 76

Arg Gly Asn Cys Ala Tyr His Lys Ile Gln Leu Val Trp Cys Thr Tyr
1 5 10 15

His

210> 77

211> 17

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

400> 77
Arg Gly Asn Cys Ala Tyr His Lys Ser Gln Leu Val Trp Cys Thr Tyr

1 5 10 15

His

<210> 78

211> 17

212> PRT

<213> Artificial Sequence

<220>
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<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 78

Arg Gly Asn Cys Ala Tyr His Lys Thr Gln Leu Val Trp Cys Thr Tyr

1 5 10 15
His

210> 79

Q1> 17

<212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 79

Arg Gly Asn Cys Ala Tyr His Lys Asn Gln Leu Val Trp Cys Thr Tyr

1 5 10 15
His

<210> 80

Q1> 17

<212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 80

Arg Gly Asn Cys Ala Tyr His Lys Asp Gln Leu Val Trp Cys Thr Tyr
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His

<210> 81

211> 17

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 81

Arg Gly Asn Cys Ala Tyr His Lys Gln Gln Leu Val Trp Cys Thr Tyr
1 5 10 15

His

<210> 82

211> 17

212> PRT

<213> Artificial Sequence

<220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 82

Arg Gly Asn Cys Ala Tyr His Lys Glu Gln Leu Val Trp Cys Thr Tyr

1 5 10 15

His

<210> 83
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211> 17
<212> PRT
<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 83

Arg Gly Asn Cys Ala Tyr His Lys Phe Gln Leu Val Trp Cys Thr Tyr

1 5 10 15
His

210> 84

Q1> 17

<212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 84

Arg Gly Asn Cys Ala Tyr His Lys Arg Gln Leu Val Trp Cys Thr Tyr

1 5 10 15
His

<210> 85

Q1> 17

<212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
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may be linked by disulfide bridge.
<400> 85

Arg Gly Asn Cys Ala Tyr His Lys His Gln Leu Val Trp Cys Thr Tyr
1 5 10 15

His

<210> 86
211> 17
212> PRT
<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 86

Arg Gly Asn Cys Ala Tyr His Lys Trp Gln Leu Val Trp Cys Thr Tyr
1 5 10 15

His

<210> 87
211> 17
<212> PRT
<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 87

Arg Gly Asn Cys Ala Tyr His Lys Tyr Gln Leu Val Trp Cys Thr Tyr
1 5 10 15
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His

<210> 88

211> 17

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 88

Arg Gly Asn Cys Ala Tyr Phe Lys Gly Gln Leu Val Trp Cys Thr Tyr
1 5 10 15

His

<210> 89

211> 17

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 89
Arg Gly Asn Cys Ala Tyr Tyr Lys Gly Gln Leu Val Trp Cys Thr Tyr

1 5 10 15

His

<210> 90

211> 17

212> PRT

<213> Artificial Sequence
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220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 90

Arg Gly Asn Cys Ala Tyr Trp Lys Gly Gln Leu Val Trp Cys Thr Tyr

1 5 10 15
His

210> 91

Q1> 17

<212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 91

Arg Gly Asn Cys Ala Tyr Arg Lys Gly Gln Leu Val Trp Cys Thr Tyr

1 5 10 15
His

210> 92

Q1> 17

<212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 92
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Arg Gly Asn Cys Ala Tyr Gly Lys Gly Gln Leu Val Trp Cys Thr Tyr
| 5 10 15

His

<210> 93

211> 12

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 93

Asp Cys Ala Tyr His Lys Gly Gln Leu Val Trp Cys
| 5 10

<210> 94

211> 12

212> PRT

<213> Artificial Sequence

220>

<223> Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

<400> 94

Asn Cys Ala Tyr His Lys Gly Gln Leu Val Trp Cys
1 5 10

<210> 95

211> 12

212> PRT

<213> Artificial Sequence

<220>
<223> Peptide having an affinity to Fc region of human IgG. The amino
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<400>

acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

95

Cys Ala Tyr His Lys Gly Gln Leu Val Trp Cys Thr

1

<210>
21>
212>
213>

<220>
<223>

<400>

5 10

96

11

PRT

Artificial Sequence

Peptide having an affinity to Fc region of human IgG. The amino
acid residue at N-terminus may be acetylated, the amino acid
residue at C-terminus may be aminated and two cysteine residues
may be linked by disulfide bridge.

96

Cys Ala Tyr His Lys Ser Gln Leu Val Trp Cys

1

5 10
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