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Chapter 1
Background of AJICAP™




Introduction
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CMC Advantages

v" Reproducible, simplified analysis
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Site-specific technologies are being employed in many of the 8 |Roeime - T Therapeutic
next generation ADCs due to enhanced biological properties: £ [Minimum effective ~~~ ALLLLG Y RVincow
Dose = MED

Enhanced Potency, Reduced Toxicity = Increased TW
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Therapeutic Index = MTD/MED
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Prior Art
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Summary of Advantage of AJICAP™

AJICAP

Ajinomoto Co. has developed an innovative direct chemical site-selective conjugation method for
use with intact native antibodies.

Our novel technology provides significant advantages for next generation ADCs:

1. Straightforward CMC
 Direct modification of intact antibody
 No genetic modification required
2. Enhancement of Therapeutic Window compared to stochastic ADCs
* Site specific, controlled DAR 2
3. Wide drug-linker compatibility: reactive group compatibility includes thiol, alkyne, azide, etc
High yields, short conjugation reaction times, ease to manufacture
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Background of Affinity Peptide and Reaction Concept of AJICAP™

bt

Fe-lll

v' K, 20nM

v 13 amino acids DCAWHLGELVWCT |_y5248

0

Peptide for AJICAP 2) 0 0

v Ky 4nM r(‘”"\'

v' 17 amino acids Ac-RGNCAYHKGQLVWCTYH NH& N\

i ' o HoN o~
v’ Selected by phage display L_s— s J
Lys248

Ref. ° Ref.
1) DeLano, W, L; Ultsch, M. H.; de Vos, A. M.; o4y BIO-PHARMA ‘ THE POWER TO MAKE Page 2 ong3016/186206
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Strategy of AJICAP™

peptide conjugation
° - B .8
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cleavage h. @ Peptide
.. release
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g\ ’ connecting payload
(0]
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Site-specific Functionalized
Intermediate Antibody
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Fc affinity
, peptide
Reactive Site-specific \ ,
group P f
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Site-Specific Functionalization of Trastuzumab at Lys248

AJICAP reagent 9 O

HJI\/\S'SV\gw

, Ac-RGNCAYHK’TSZL\VWCTYH-NHz \ ’
|_s_s_| - 10 eq o o
_ Peptide S, S Peptide
> P \B/\/ S/\)LH uj\/\s V\B/ P

Trastuzumab (1) Antibody affinity peptide conjugate (2)

ESI-TOFMS (Reduced condition)

Redox cleavage

Light Chain Heavy Chain
X 10° X 10° o) d
4 23440.21 L 4915143 © .+ l~g
(1) Ve .1'
0.5 \ ’
(0n 0- =
X 108 X 108 | .. =
g_ | 23441.46 0,751 | 49241.54 o) o)
(3) 4 f 0.51 | Hs~An NA~s
e I 0.25] , . H H
4 R P . S E— | T —
23450 23500 23550 49100 49200 49300 49400

Counts vs. Deconvoluted Mass (amu) Site-specific functionalized trastuzumab (3)
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Analysis of AJICAP™-ADC

Target parameters
We began testing the AJICAP™ technology by

using commercially available trastuzumab _

. : 1.6~2.0
and a DM1-maleimide drug-linker DAR (Q-TOF, HIC)

Aggregation < 10% (SEC)

Confirmed by

Conjugated site peptide mapping

HIC-HPLC SEC-HPLC

| |
\ I ADC (intermediate) [

-‘-_‘-‘-'_"‘—-—\_

ADC (final product) |~ — ./ .
p —i__/‘_“JJ \"‘-—-._
: |

AJICAP™-trastuzumab-DM1

3 ot

_h L\
—

) /o

w B @ a'(jz W m ] ety M X 63
— —

Aggregation (4.8%)
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Analysis of AJICAP™-ADC

AJICAP -trastuzumab-DM1

Q-TOFMS
1gG1
(SM)

140276 68

AJICAP technology

X

ADC wps DAR = 2

148247.08

143258 20
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Peptide mapping

LC 100% coverage

HC 93% cover

36

e
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age

N-term EgvuLv ESGG6 LYQPG G65L RIL
WVRQA PGEKGL EWVAR, I TP THN 67 TRY
KINTAY LOQMHNS LRAED TAVYY CSRWE
¥TVSS ASTEKG PSYFP LAPSS KSTSGE
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LETQT YICHY HNHEPS HTEKNVND KEKVETP
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VEKFHW |[fVDGV EVHHNA KITKP R, EE QYN
HLHGEKEYK|CK VSHNEKA LPAPI EEKITIS
PSREE [MTEKHNQ VSLTC LVEGF YPSDI
TTPPVY |[LDSDG SFFLY SEKLTTV DEKSRW
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5
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AVEWE
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Ermaazuadaeane

E- I | Fo =BT
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- =T - T I o P -

THTCPPCPAPELLGGPSVFLFPPKP248KDTLMISR

Linker-DM1 at 4687.3 Da. This mass was found and
indicates that ONLY K248 was substituted.

Analytical summary of AJICAP-ADC

DAR

1.9 (Q-TOF), 1.8 (HIC)

35
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z14

35

75

115
155
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235
275
315
355
395
435
449

Aggregation

4.8% (SEC)

Conjugated si

te

K248 specific (peptide mapping)
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Chapter 2
Capabilities of AJICAP™




Compatibility with Various mAbs, Payloads and Linkers

AJICAP

Site-specific incorporation

/ A
| \
/\/\/“ Attachment
Lys residue

Non-mutated mAb

(e}

IgG1

IgG2
IgG4

Trastuzumab
Rituximab
Adalimumab

X company-mAb A
(client project)

X company-mAb B
(client project)

Y company-mAb
(client project)

Denosumab

Dupilumab

Thiol S _
(-maleimide) * \d{l §

O

N N
N\’ |
N
O
Aldehyde & N
(-hydroxylamine)

Azide
(-cycloalkyne)

045, O+

AJINOMOTO.

Linker —_—

v" AJICAP™-technology has
great potential for mAb
isotypes: 1gG1, 2, 4

Cleavable DM-1 . .
v Several client projects are
- MMAE .
Non-cleavable ongoing
MMAF
PBD &Studies in progress
a-amanitin

Confidential payload
(Client project)
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Materials for Proof of Concept Studies

AJICAP-ADCs

Name of ADCs mAb Payload %
\ ’ AJICAP \ , AJl DM1
[ AJ2 MMAE
> AJ3 Trastuzumab MMAF
Al4 PBD

Trastuzumab Trastuzumab-AJICAP™-ADCs

AJICAP-ADCs

Name of ADCs mAb Payload i\(
\ , AJ lCAI; \ ’ AJIR DM1
I AJ2R . MMAE
AJ3R Rituximab MMAF
AJ4R PBD

Rituximab Rituximab-AJICAP™-ADCs
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In Vitro Cell-Based Assay: Cytotoxicity Assessment

Cell lines HCC1954 NCI-N87 PC-3
[} HER2+ -©- Trastuzumab -©- Trastuzumab -© Trastuzuma b
1004 R . . Kadcyla(r) 100 - & Kadcyla(r) 100 & Kadcyla(r)
\/ HCC1954 o B Al ¥\ B An e s B An
AJ2 » AJ2 ¥y R E AJ2
‘/ NCI'N87 -©0- AJ3 ©- AJ3 S O AJ3
é é \ \ 0 A4 g 0 AJ4
[ HERZ- E 50 § 50 \g\ﬂ\u E 50
- - a0 -
"
. e 5 ¥
Subject R M R ——— A ———
11 -10 -9 -8 -7 11 -10 -9 -8 -7 11 -10 -9 -8 -7
Log(M) Log(M) Log(M)
* Trastuzumab ADCs

ICs0 (nM)
PYJl Name | mAb | Payload PC3 (Ag-)
< All DM1 0.17 0.24
J AJ2 | Trastu-| MMAE 0.14 0.17
: AJ3 | zumab | MMAF 0.050 0.18
< Ala PBD N.D. 0.054
Kadcyla® 0.050 0.10
Trastuzumab

AJICAP™-ADCs showed in vitro cytotoxic activities reflective of DAR and payload potency.

odjy BIO-PHARMA | THE POWER TO MAKE  Page 15 of 31
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In Vitro Cell-Based Assay: Cytotoxicity Assessment

Cell lines SU-DHL-4
v’ SU-DHL-4 7 \g B aze
B | o rren
Subject

e Rituximab ADCs s

ICs0 (NM)
Name mAb Payload SU-DHL-4 (Ag+)

AJ1R DM1 0.12
AJ ICAP AJZR Rituximab MMAE 0.14
AJ3R MMAF 0.14
AJ4R PBD 0.0048
Rituximab 0.68

AJICAP™-Rituximab-ADCs showed in vitro cytotoxic activities against CD20+ cell line.

odjy BIO-PHARMA | THE POWER TOMAKE  Page 16 of 31
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FcRn Binding: AJICAP™ ADC vs Parent mAb

e Objective: To confirm retained FcRn binding in AJICAP™-ADCs
e Material: AJ1 (Trastuzumab-AJICAP-DM1), Trastuzumab

e Method: SPR analysis by Biacore™ instrument

Sensorgrams of each material at pH6.0

AJ1 (Trastuzumab-AJICAP-DM1) Trastuzumab
g . 1sonm  $540M | | 1080ni .
g - 931»4 v %“’“ Binding affinity (K value)
3. o (M)
“ ¥ k 3 pH6.0 | pH7.4
0 o ¥ AJICAP 54 | No binding
0 500 1000 1500 2000 " 10 20 30 40 soo 00 Trastuzumab| 400 |No binding
Time(sec) Time(sec)

AJICAP™-ADCs retain the FcRn binding ability of the parent mAb despite Fc conjugation.

p BIO-PHARMA | THE POWER TOMAKE  Page 17 of 31



In Vivo Xenograft-NCI-N87 Mouse Model

NCI-N87: HER2+, gastric cancer xenograft model AJ1: Trastuzumab-DM1

Multi-dose study
Objective: To measure the potency of AJICAP™-ADCs

NCI-N87 Mouse Model NCI-N87 Mouse Model

18004 - Vehicle Control 25009
_ ®- AJ1/ADC -5 mg/k >
mE g/kg = mE 20004 o AJICAR
- % AJ1/ADC -2.5 mg/kg g e Trastuzumab-DMl
£ — [ )
" @ AJI/ADC -1mghkg B o .0 o \
= - Trast b-20 mg/kg S — | |
> rastuzuma ) o °
o e ® ®
> > 10007 o o
- = (] .’0.
o o
= E 2800 o o
> 2 5001 ° .‘ 0; ®
® o [ L
° o®
O v - v 0
0 20 40 60 Final Day

[Day] (Day 0 = First dosing)

5 mg/kg AJICAP™ ADC shows sustained tumor inhibition
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In Vivo Xenograft-NCI-N87 Mouse Model

NCI-N87: HER2+, gastric cancer xenograft model AJ1: Trastuzumab-DM1
Multi-dose study AJ2: Trastuzumab-MMAE

AJ3: Trastuzumab-MMAF
Objective: To measure the potency of AJICAP™-ADCs

NCI-N87 Mouse Model NCI-N87 Mouse Model

2000 | - Vehicle Control 30007

“"E e Kadcyla'- 5 mg/kg — o’

%1500' * A-5mghkg Y .

£ ® AJ2-25mg/kg = 0

E 10001 - AJ2 - 5 mg/kg ﬁ 2 ° AJICAP

) i ® A

g + AJ3-25mglkg P S

° °
2 500 * AJ3-5mgkg 9 E, 'o. ®l . ° |
Kadcyl eo
o dadcyla ° ? .
0 T T 1 0 * 9 — t
0 10 20 30 40 50 Final Day

[Day] (Day 0 = First dosing)

5 mg/kg AJICAP™ ADC shows tumor inhibition comparable to Kadcyla®

o4p BIO-PHARMA | THE POWER TO MAKE
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In Vivo Xenograft-JIMT-1 Mouse Model

JIMT-1: HER2+, ductal breast cancer xenograft model AJ1: Trastuzumab-DM1

Single dose study AJ2: Trastuzumab-MMAE
AJ3: Trastuzumab-MMAF

Objective: To measure the potency of AJICAP™-ADCs HDP-1: Trastuzumab-a-amanitin
JIMT1 Mouse Model JIMT1-Mouse Model
1200; 1500
-®- Vehicle Control °
T & Kadcyla'- 2.5 mg/kg = ¢ .
E g0l - Kadcyla - 5 mg/kg E 1o00d%® ® o o ©
g - AJ1-2.5mglkg > g - e e, @
3 o AJ1-5mglk 2 S ° o oy —
2 - RO e
= 4001 - AJ2-2.5mglkg a s 500 oe %6 23 b
£ - AJ2-5mglkg £ . .« °
" - HDP-1-25 mglkg> " . oo o, AICAP™-HDPL
ol : * HDP-1-5mgkg U 0 . P " ags |
0 10 20 30 40 50 FinalDay
[Day] (Day 0 = First dosing)
Partner: #O® Heidelberg
5 mg/kg HDP-1 shows sustained tumor inhibition artner. \fﬁHARMA

=d Cancer The

BIO-PHARMA | THE POWER TO MAKE  Page 20 of 31
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In Vivo Xenograft-HCC1954 Mouse Model

HCC-1954: HER2+, breast cancer model xenograft model — in progress

Single dose study

Objective: To measure the potency of AJICAP™-ADCs

Tumor Volume [mm®]

800

o
o
<

400+

200+

HCC1954 Mouse Model

5 10 15
[Day] (Day 0 = First dosing)

20

-o- \/ehicle control

-+ Kadcyla'™- 2.5 mg/kg 1000-
- Kadcyla’™- 5 mg/kg

o AJ1-2.5mglkg e 800;
-~ AJ1 -5 mg/kg ,E,

+ AJ2-25mgkg | § 600-
- Al2-5mgkg wE B

« AJ3-2.5mglkg >5 400;
-+ AJ3 - 5 mg/kg g

-+ AJ4- 0.5 mglkg = 200
< AJ4-1mgkg ° 0

AJ1: Trastuzumab-DM1
AJ2: Trastuzumab-MMAE
AJ3: Trastuzumab-MMAF
AJ4: Trastuzumab-PBD

HCC1954 Mouse Model

o
] ° ®
..
o ° A PBD ADCs
e = o — J_\
-'5 } Iy 2. o ; o o o
:0_97..‘2..002&
° .h‘ Y ° oa ° # ¥ 0
Final Day 0.5 1.0
mg/kg

Single-dose study comparing various payload activities: study in progress

045; BIO*PHARMA
S ERVICES
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Gram Scale Synthesis

2.64 g, 10 mg/mL
Trastuzumab

l Step-1: peptide conjugation

Purification: TFF
Yield: 95%

2.59 g, 6.0 mg/mL
\ Step-2: linker cleavage

AJICAP™-trastuzumab-DM1

Filtration: 0.2 um filter
Purification: TFF

Yield: 65% (optimization in progress) Analytical summary of AJICAP™-ADC
1.63 g, 6.0 mg/mL Amount 1.67 g
\ Step-3: re-oxidation Overall yield 63% (4 steps overall)
Purification: TFF
Yield: 100% DAR 1.9 (Q-TOF), 1.8 (HIC)
1.63 g, 6.8 mg/mL Aggregation 4.7% (SEC)
\ Step-4: Payload conjugation Percent free drug Not detected by MS
Purification: TFF
Yield: 98% Endotoxin 0.105 EU/mL

1.67 g, 5.7 mg/mL

AJICAP™-ADC Max scale performed to date: 3.30 g mAb

Employed a scale-down manufacturing purification approach

"17’ M FTUARN [HE POWER TO MAKE  Page 22 of 31
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In Vivo Safety Study: Design of Rat Toxicology Study

* Objective: Comparison of AJICAP™-ADC to a comparable stochastic ADC
* Dose: AJ1 (Trastuzumab-AJICAP-DM1) - 20, 60, 120 mg/kg
Kadcyla® — 20, 60 mg/kg

e Administration: Single dose, intravenous administration

e Animal: 5 female SD rats / arm
* Initial Age: 9 weeks (approximate body weight 220 g)
Day O Day 3 Day 22
Administration Data Collection Data Collection
* Body weight * Body weight
* Hepatology data * Hepatology data
* Organ weight * Organ weight

oj> BIO-PHARMA | THE POWER TO MAKE  Page 23 of 31
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In Vivo Safety Study: Animal Body Weights

280 .
Body weight (g)
260 >~
240
=
220
200
***DT
180 . ey
=@=Histidine Buffer AJ1 20 mg/kg
50707 showed remarkable weight loss (Pre Al1 60 mg/kg @-AJ1 120 mg/kg
160 dose:220.8 g > Day 7:163.1 g) was judged Kadcyla 20 mg/kg ~ =e=Kadcyla 60 mg/kg
"moribund" and sacrificed on Day 7. DT:Dunnett test (two-side)
Significantly different from Histidine Buffer 0 mg/kg:
* P<0.05, ** P<0.01, *** P<0.001
140
Day 1 Day 3 Day 5 Day 7 Day 9 Day 11 Day 13 Day 15 Day 17 Day 19 Day 21

MTD of AJl is at least 120 mg/kg (MTD of Kadcyla is 20-60 mg/kg)
&Ajy BIO-PHARMA | THE POWER TO MAKE  Page 24 of 31
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In Vivo Safety Study: Acute Clinical Chemistry

Data at Day 3

M AST (/L) s ALT (u/L) Relative liver weight (g/100g)
B - - I I 1
Vehicle 20 60 120 20 60 Vehicle 20 60 120 20 60 Vehicle 20 60
AJ1 (mg/kg) Kadcyla (mg/kg) AJ1 (mg/kg) Kadcyla (mg/kg) AJ1 (mg/kg) Kadcyla (mg/kg)
AJICAP AJICAP AJICAP

Liver Parameters Support MTD Determinations:

MTD of AJlis at least 120 mg/kg (MTD of Kadcyla is 20-60 mg/kg)

"41’ 10+PHARM THE POWER TO MAKE  Page 25 of 31
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Summary of In Vivo Safety — Rat Toxicology Study

o AJICAP™-
All Kadcyla ®
- Kadcyla trastuzumab-DM1

AR\ %

Body weight < (1/5 animal dead)
Relative liver
weight T T
AST 0N 2 Max Tolerated Dose
20 me/k = MTD
mg/kg
ALT T T Therapeutic Window
5 mg/kg
Neutrophils T 1t Minimum Effective
] Dose = MED
Reticulocytes J JYid Therapeutic Index = MTD/MED
Lymphocytes i by AJICAP™-trastuzumab-DM1 has
Platelets > N an expanded Therapeutic Window

o)y BIO-PHARMA | THE POWER TO MAKE  Page 26 of 31
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Conclusion

AJICAP

Ajinomoto Co. has been developed an innovative direct chemical site-selective
conjugation method used towards intact native antibodies.

Our novel technology provides significant advantages for next generation ADCs:

1. Straightforward CMC
. Direct modification of intact antibody
. No genetic modification required
2. Enhancement of Therapeutic Window compared to stochastic ADCs
. Site specific, controlled DAR 2
3. Wide drug-linker compatibility: reactive group compatibility includes thiol, alkyne,
azide, etc

4. High yields, short conjugation reaction times, ease to manufacture

odj BIO;PHARMA | THE POWER TO MAKE
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Contacts:

Tatsuya Okuzumi
R&D Planning Dept.
Ajinomoto Co., Inc.

tatsuya okuzumi@ajinomoto.com

Brian Mendelsohn

ADC Process Developmentand TT
Ajinomoto Bio-Pharma Services

Brian.Mendelsohn@US.AjiBio-
Pharma.com

858-281-7470
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Well Suited for Highly Potent / ADC Manufacturing

DRUG SUBSTANCE
MANUFACTURING

cGMP conjugation and purification for
clinical and commercial applications

Preparation of GLP tox material
Isolator for potent compound handling
Reactor sizes range from 1 -100 L
TFF and chromatography system

* Isolator technology

emica mediate
modification to a na _
| \gment S _-' | e P _:__'F_ .
) P ]

. ;\10 observation of com ibility limi

AJINOMOTO.

En - = = N :
No mAb engineering required 2

FOCUS ON
SAFETY

Facility designed to and tested to handle
compounds with OEL down to 1 ng/m3

Dedicated SHE personnel
Barrier containment isolators and hoods

Single use technology employed to
minimize personnel risk

ANALYTICAL
SERVICES

On-site, dedicated analytical labs
Analytical methods development
Raw materials testing

QC release / stability

Product characterization
Methods validation

Page 29 of 31




High Potency and ADC Services

Bioconjugation and ADC Process
. : Fill Finish of ADCs Development and

A single US site for Purification

high containment &

ADC bioconjugation Fill Finish and Full Analytical Suite to

& fill finish Analytics of Highly Support DSand DP

Potent Oncology Drug release, Stability, Validation
Products of ADC processes

.

-
f L
I‘m‘
A SIMPLIFIED
= SUPPLY CHAIN
\‘

oAjs BIO-PHARMA | THE POWER TO MAKE  Page 30 of 31
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Why Ajinomoto Bio-Pharma Services?

ANEW FUTURE

Responsive, Trusted, Innovative

and Reliable Partner Global Regulatory Excellence WHAT DO YOU POWER
WANT TO TO MAKE
Clinical Studies Through Embrace your every manufacturing MAKE?
Commercial Success challenge

oj> BIO-PHARMA | THE POWER TO MAKE  Page 31 of 31
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