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GenScript Overview

6 GenScript

Headquarters -
Piscataway, NJ

* Founded in 2002
* Headquarters in Piscataway, NJ

* Facilities and branches: Europe, Japan, China
« 1,700 employees

« Leading CRO (Contract Research
Organization)

e 2014/2015 CRO Leadership Award

Headquarter, New Jersey, US

Production Center, Nanjing, China
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http://www.niceinsight.com/awards/cro

Customer Composition é GenScript
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Antibody Capacity at GenScript

» AAALAC International and OLAW accredited animal facility

* 6,000 sg.m, hosting more than 8,000 rabbits and 12,000 rodents
* Providing a broad range of antibody services from individual cases to

bulk orders '_CQQIQC
= High volume output and track record
Polyclonal Antibody Project 500-800/Month
Monoclonal Antibody Project 50-100/Month
Antibody Related Project 50/Month

>100,000 pAb projects
>10,000 mAb projects (delivered ~ 1 million monoclones)

>200 therapeutic lead generation projects

>60 lead optimization projects
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6 GenScript

Therapeutic Antibody Discovery
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Hybridoma Technology-Old but Powerful é GenScript

By 2016, FDA has approved over 62 therapeutic antibody drugs.

Over 50 were derived from hybridoma technology, 8 from phage-display
technology.

The hybridoma technology generates high market value.
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Discovery Roadmap

Milestone

1. Material Preparation

Protein antigen, Overexpressing cell line for membrane target, Reference Ab,
DNA plasmids for DNA immunization

2. Immunization

Protein immunization for soluble targets and ECD of TM targets, Cell and DNA
fimmunization for TM targets, InmunoPlus modification for high homology
argets, Carrier protein conjugation to enhance immune responses

3. Fusion & Screening

Cell fusions with ELISA and/or FACS screening, Other screening(such as ligand
blocking screening, cross-species reactivity test)

. Subcloning

ne-round subcloning with ELISA and/or FACS screening, Final subcloning and
ryopreservation of final subclones, Other screening (such as ligand blocking
creening, cross-species reactivity test)

. Antibody Production

ntibody mini-production (0.1mg), Antibody midi-production (0.5-1mg),
ntibody maxi-production (5-15mg)

. Antibody Characterization

LISA EC50, Binding by FACS for membrane targets, Species cross-reactivity test,
LISA IC50, Ligand blocking by FACS for membrane targets, Epitope binning,
ffinity measurement, Antibody sequencing, In vitro functional assay

. Antibody Humanization

himeric antibody production and affinity confirmation, Humanization by
ationale design, Thermal stability and expression level evaluation, Humanized
ntibody production and affinity determination
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Hybridoma Platform for Lead Generation éﬁenScript

Conventional Hybridoma Genscript’s Expertise
GenerationAProcedures |

( \ [
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Immunogen Preparation

L
Immunization
4

Fusion Screening

ad

Subcloning and Stabilization
Antibody Production

a0d

Antibody Characterization
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Multiple Immunogen Designs 6 GenScript

» DNA immunization to deliver the target DNA plasmid into the host animals and make protein of
interest expressed in vivo

» Peptides designed by OptimumAntigen™ design tool

» Recombinant proteins secreted proteins, extracellular domain of membrane proteins, membrane
preps

» Whole cell Receptors including GPCRs; surface antigens including immune checkpoint proteins, ion
channels and transporters

» Virus like particle (VLP) that contains enriched membrane protein

» Combination of the above P
—_
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Target ‘ transfected cell Target expression plasmid Gene Gun
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ImmunoPlus™ Break Immune Tolerance 6 GenScript

- ImmunoPlus™: A powerful tool to break immune tolerance and enhance

Antigenicity

- Ideal for raising antibodies against antigens of high degree of homology

between human and rodent counterparts

Regular Inmunization Group Immunization Group with ImmunoPlus Technology
3.5+ 35
3.0+ 3.0
2.5+ 2.5+
§ 2.04 = Mouse No.1 § 55 = Mouse No.1
8 154 A Mouse No.2 5 76 A Mouse No.2
v Mouse No.3 @) v Mouse No.3
1.0+ + Mouse No.4 1.0+ + Mouse No.4
0.5 0.54
0% 101 102 10° T e 07 10
Antiserum Starting Dilution 1:100 Antiserum Starting Dilution 1:1000

Case: an Ag, human/mouse seq identity: 96%

Surrogate Ab of ‘mouse against mouse’ or ‘rat against rat’ can be generated,
which have great utility in drug validation and development.
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Immunization and Hybridoma Fusion éGenScript

Multiple choices of animal strains
v" Mouse: Balb/c, C57BI/6, MRL, C3H/He, SIL and GANP transgenic mouse

v/ Rat: Wistar and Sprague Dawley

1000000

v Rabbit: MonoRab™ platform 3 "
£ 100000
v' H2L2 Transgenic mouse from Harbour £ %
£ 10000
:§ = S
-g 1000 ® [ |
Reproducible high-titer in most cases *
] Traditional GenScript high
v' By average >1:512,000 oy efficiency fusion

Electrofusion

v High cell-fusion efficiency to increase the size of library
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High-Throughput Binder Screening é GenScript

e Natural epitope-based
v’ Soluble target: ELISA (capture and indirect), TR-FRET
v Membrane target: FACS and FMAT

FRET
Excitation TR-FRET

R20m ) /'\ Esg's’;‘:‘“

Fluorescent K
Emission 1
620 nm “

Q

#,

BD FACSCalibur with
HTS loader

e Strepavidin-HRP

9]
¥}

Biofin conjugated anfigen ‘
L\

*
Ty
MAD (sample)

s

29
b

Anti-mouse Fc

NativeSelect™ screening HTS iQue™ Screening System
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Lead Characterization é GenScript

» Therapeutic antibody discovery aims to identify highly specific functional
clones as the leads for downstream antibody drug development, and
therefore multiple antibody characterizations are needed.

> A pack of tools:
ELISA, WB, DOT, IP, FACS
Binding activity (EC50)
Ligand blocking activity (IC50)
Species cross-reactivity and family member specificity
Epitope binning (ELISA or SPR based)
Affinity measurement (Kd by Biacore T200)
Cell-based functional assays (EC50 or IC50)
Antibody sequencing

Make Research Easy 13



Case Study: Anti-immune Checkpoint Lead Identification é GenScript

5 antibodies selected for
multi-dose in vitro functional
assay, epitope binning, cross
= reactivity, affinity
measurement and sequencing

12 antibodies selected for
ELISA EC50, ELISA IC50, FACS
binding, FACS blocking &=
characterizations

12 clones
stabilized

28 antibodies for
single-dose MLR assay

28 one-round subclones selected
for antibody micro-production

Note: the marketed drug
was used as positive
control

53 one-round subclones obtained

26 parental clones subcloned

26 parental clones confirmed with binding by FACS

86 parental clones confirmed with ligand blocking by ELISA

843 ELISA positive wells of parental clones identified

65 96-well plates plated for generated hybridomas

2 animals with top titers performed for fusion

10 mice immunized (titer by ELISA and FACS)
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12 Antibodies ELISA EC50

6 GenScript

OD450

3.51

b

$o0tteanne

Log(ng/ml)

Marketed drug(EC50=7.255ng/ml)
42C2F9G4(EC50=2.271ng/ml)
2ES5E4D5(EC50=3.253ng/ml)
16H5D5B4(EC50=3.443ng/ml)
1H10C4D4(EC50=3.775ng/ml)
1H10F3(EC50=6.212ng/ml)
42E1H10B4(EC50=6.356ng/ml)
2E5H7(EC50=6.825ng/ml)
61D3G6B3(EC50=7.111ng/ml)
23F12E2A9(EC50=7.373ng/ml)
42D6G5B6(EC50=8.407ng/ml)
58D5F1B7(EC50=8.881ng/ml)
21H11D7(EC50=27.39ng/ml)

Make Research Easy

15



12 Antibodies ELISA IC50 6 GenScript

120 - - Marketed drug(IC50=0.149ug/ml)
) 61D3G6B3(IC50=0.3306ug/ml)
a1t S~
A ~¥- 1H10C4D4(IC50=0.4077ug/ml
100 B = = ST S Y ( sl
v ; % A 58D5F1B7(IC50=0.4255ug/ml)
o 1H10F3(IC50=0.5218ug/m]l)
— 801 o ~ B 2E5H7(1C50=0.5402ug/ml)
(@) L
£ 2E5E4D5(IC50=15.01ug/ml)
© \
S 60 \ -¥- 16H5D5B4(IC50=15.5ug/ml)
m
° b -0~ 42D6G5B6(IC50>20ug/ml)
>
= a 42E1H10B4(IC50>20ug/ml)
o 407 \ \ 42C2F9G4(1C50>20ug/ml)
x \
= 23F12E2A9(IC50>50ug/ml)
\
204 ‘ \ 21H11D7(IC50>50ug/ml)
\ :
TS
0 T T T T — |
-4 -3 -2 -1 0 1 2

Log(ug/ml)
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12 Antibodies FACS Binding 6 GenScript

1H10F3 42C2F9G4 21H11D7 23F12E2A9 61D3G6B3 2E5E4D5

Nomalized To Mode

00 00 100 00 00
B0 B0 B0 B0 B0
® ® ® ® ®
2 2 2 2 2
2 2 2 2 2
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IOD 10 0= Ds 10 10 10 0= Ds 10 10 10 0= Ds 10q IOD 10 0= Ds 10 10 10 0= Ds 10 IOD 10 0= Ds
FL4-H - FLa-Height FL4-H - FLa-Height FL4-H - FLa-Height FL4-H - FLa-Height FL4-H - FLa-Height FL4-H - FLa-Height

58D5F1B7 42E1H10B4 2E5H7 42D6G5B6 16H5D5B4 1H10C4D4

Nomalized To Mode

00 00 100 00 00
B0 80 B0 B0 B0
® » ® ® ®
2 3 2 2 2
2 3 2 2 2
x = x x x
2 w0 2 ® 2 e 2 e 2 e
= - = = =
B g B B B
= = = = =
E a0 E E a0 E a0 E a0
H 8 H H H
4 = =z 4 4
0 2 0 0 0
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v
IOD 10‘ 10= IDS 10q IOD 10‘ 10= IDS 10q mo |o‘ ID: ID, 10‘ IOD 10‘ 10= IDS 10q IOD 10‘ 10= IDS 10q IOD 10‘ 10= IDS
FL4-H - FLa-Height FL4-H - FLa-Height FL4-H - FL4-Height FL4&-H - FLA&-Height FL4&-H - FLA&-Height FL4-H - FL&-Height

Black: negative cell line + purified antibody + secondary antibody
Red: Positive cell line + purified antibody + secondary antibody
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12 Antibodies FACS Blocking

6 GenScript

Normalized To Mode

Nomalized To Mode

1H10F3

42C2F9G4

21H11D7

23F12E2A9

61D3G6B3 2E5E4D5

Normalized To Mode

Normalized To Mode

Normalized To Mode

Normalized To Mode

Normalized To Mode

FL1-H = FL1-Height

58D5F1B7

FL1-H = FL1-Height

42E1H10B4

FL1-H = FL1-Height

2E5H7

FL1-H = FL1-Height

42D6G5B6

FL1-H = FL1-Height FL1-H = FL1-Height

16H5D5B4 1H10C4D4

Nomalized To Mode

Nomalized To Mode

Nomalized To Mode

Nomalized To Mode

Nomalized To Mode

FL1-H = FL1-Height

FL1-H = FL1-Height

FL1-H = FL1-Height

FL1-H = FL1-Height

Black: Positive cell line + PBS + ligand protein + secondary antibody
Red: Positive cell line + purified antibody + ligand protein + secondary antibody

FL1-H = FL1-Height FL1-H = FL1-Height
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5 Antibodies Multi-dose MLR

é GenScript

200-
~ 150+
E
2
o 100-
=
50-
T T T T T T T T T T T T T T
10° 102  10% 10° 101 102
Antibody (ug/ml)

-0~ Marketed drug

- 1H10C4D4
16H5D5B4

-0~ 23F12E2A9

-0~ 2E5E4DS

-0 42C2F9G4
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5 Antibodies Epitope Binning é GenScript

Marketed | 1H10C4D4- | 23F12E2AO-| 42C2F9G4- | 16H5D5B4- | 2E5EADS-
Drug-biotin biotin biotin biotin biotin biotin
control 2.024 2.568 1.008 1.398 2.446 1.116
Madr:fgted 0.082 1.371 0.842 0.145 1.229 0.183
1H10C4D4 0.118 0.102 0.812 0.083 0.094 0.059
23F12E2A9 1.811 2.432 0.058 1.462 2.374 1.08
42C2F9G4 0.655 1.713 0.984 0.134 1.485 0.23
16H5D5B4 0.142 0.116 0.905 0.076 0.097 0.056
2ESE4D5 0.24 0.307 0.884 0.08 0.236 0.064

» The epitope of 23F12E2A9 is different with other antibodies

» 1H10C4D4 and 16H5D5B4 may have stronger affinity than
marketed drug to the same epitope on the target
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Track Records 6 GenScript

In the past 3 years (by Mar, 2017)

» GenScript has delivered more than 200 antibody lead generation projects.

» GenScript has delivered 60 antibody lead optimization projects.

» GenScript has delivered 12 biologics CMC projects.

» 3 of them were/ will be moved forwards to IND filing stage before the end of 2017.

60 L

Projects Projects Projects

271
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6 GenScript

Diagnostic Antibody Development
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GenScript MonoRab™ Technology 6 GenScript

» Kd typically at the picomolar (1012) level [mouse mAbs: » Able to distinguish between very similar
Kd at nanomolar (10°) level] proteins or sequences
» Permit higher working dilutions (5 -10 times) » Lower cross reaction
High Affinity High Specificity
Rabbit
monoclonal sss=» High Diversity
antibody
Robust immune system Extensive Applications
» Recognizes wider range of epitopes, novel epitopes > ELISA Westerns. FACS. IP. ICC...
» More immuno-responsive to small epitopes (<1kDa) >  Excellent results in IHC
» bigger spleen > Good for IVD/anti-idiotype Ab...
» Against antigens that are not immunogenic in mice
é )

= GenScript developed the Rabbit-Mouse (Rb-Ms) chimeric hybridoma technology

= We have studied extensive cases against idiotypes, small molecules, receptors,
epigenetic modifications for various applications.

J
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Case Study: Anti-Pembrolizumab idiotype Rb mAb é GenScript

» High affinity: Kd = 10-1*M
» High specificity: lower cross reactivity
» Inhibitory function: high antigen blocking activity
» Diversity: more suitable candidates for PK and ADA assay development
Clone Rabbit 90G12F8 Elisa binding with Pembrolizum ab Clone 90G12F8 Elisa blocking Pembrolizumab
binding with Human PD-1
4-
2.5
3 - 204
© Cn> 1.0 1
1-
0.5+
O'P T T T T 1 0.0 T 1
-1 0 1 2 3 4 -2 -1 0 1 2 3
Log(ng/ml) Log(ng/ml)
EC50=5.001ng/ml IC50=18.8ng/ml
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Anti-Pembrolizumab idiotype Rb mAb 6 GenScript

The affinity and specificity of rabbit monoclonal Anti-Pembrolizumab antibody is equal
to mouse monoclonal antibody. While the blocking function of rabbit monoclonal Anti-

Pembrolizumab antibody is much better than mouse monoclonal antibody.

Anti-Pembrolizumab mAb IC50

Anti-Pembrolizumab mAb EC50 10000
12
£ 10 £ 1000
= 8 =,
2 6 S 100
o o
22 PAV © I
:: 1.1
0 i = 1
o~ — o~ — N o o~ o co — —_—
PR L S W A O -
YR A WY D B - N TR R DL w0 Y e oG =
N N ™M m n N ~ ~ M m n L O
0o o N N T I N W O 0 00 N ~N < I N~ L (o))
< o ¥ ©
mouse Rabbit mouse Rabbit
EC50 comparison IC50 comparison
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Anti-Pembrolizumab idiotype Rb mAb é GenScript

Hybridoma Production vs Recombinant Production
> Ab sequencing and express 3 clones in mammalian cells

» The sensitivity and affinity of the anti-Pembrolizumab antibody produced by
recombinant expression or hybridoma cells is equal to each other.

Anti-Pembrolizumab Antibody
3.5

3.0 L

2 - A S % —e—

2.0

15 =\
1.0 NS

0.5

OD450

0.0

Dilution ratio
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Any Antibody for Any Application!

Research Ab
o 12-year experience
¢ 6,000 m? animal facility

e 20,000 custom Ab
projects delivered

Therapeutic Ab

e 200 Ab lead generation projects completed
®* 60 Ab lead optimization projects delivered
e 3 Abs in IND filing

Diagnostics Ab
* Proprietary MonoRab™
rabbit mAb technology

. Blomarken% available for a range
of disease types

e

.GenScript.com Address: GenScript USA Inc. 860 Centennial Ave. Piscataway, NJ 08854 USA
Tel: 1-732-885-9188 Fax: 1 732 210-0262
bl
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