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= Oncology

* Inflammation

= Respiratory (COPD, asthma)
® Ophthalmolcgy

= Infectious disease

® Alzheimers /ALS

= Metabolc

« Fibrosis

» Pain / neuropathy

s Cv

® Genetic / race disease
» Drug resistance

lon channels

= Oncology

* Pain Including m graine

® Respiratory

= Rare or Genetic or Neglected Disease
= Ophthaimology

= Angiogeness/ metastass

* Autoimmune / inflammation
* Metabolic

e Fibross

® Infectious disease

= >270 GPCRs SERREIEX, AERZHT/ e BHASERINLARRR
= >170 ion channelsEFSEBAIAKERTIER, TIEEAIZE/ i BIMIARER

" BHRIAETMBEERER. S, BRERFEM, —EEE LR T IEIRE
ARSI RHE

GPCRsZyYy#E 55

Target class
GPCRs

FZD10

LGRS x EGFR
SSTR2 = CD3
GPRCSD x CD3
CCRY

GPR20

CXCR4

CCR4

CXCR4

LGRS

PAC1 x CGRP-R
CXCRS x CD3
Calcitonin R
GLP-1R x GCG
SSTR4

EMR1

GnRH

GPRC5D
CB1 x AT1
CCRS

CCR5 x HIV envelope
GABAg x TR
lon channels

P2X7

nfP2X7

K,10.1

K21
TRPV4
K13

Na,1.7

Modality

ADC (°%Y)

BS (with ADCC)
BS

BS (duobody)
ADC

ADC

Alternative scaffold—iBody

Diabody immunotoxin
ADC

ADC (*Zr)

BS

BS

ADC

BS

Peptide—Ab conjugate
CAR-T

CAR-T

CAR-T

BS
Biparatopic
BS/TS

BS

Nanobody

CAR-T

Nanobody-TRAIL fusion
Nanobody

i-Body

Knot-Body

Ab—GPTx1 peplide
conjugate
Ab—JzTx-V peptide
conjugate

Organization

Oncotherapy Science
Merus

Xencor
Genmab/Janssen
Novartis

Daiichi Sankyo

AdAlta

MGH/Harvard University

John Hopkins

Texas Therapeutics
Institute

Amgen
Max-Delbruck-Center of
Molecular Medicine

Monash
Calibr

Peptide Logic

Humanigen

Protheragen

MSK/Juno Therapeutics
Ichan School of Medicine
Scripps Research Institute

Scripps Research Institute
Denali

Univ Med Centre Hamburg

Biosceptre

Max Planck Institute

Institut Pasteur Tunis
AdAlta
Maxion Therapeutics

Amgen

Amgen

Indication

Synovial sarcoma
Metastatic CRC
NET/GIST
Myeloma

CLL

GIST

Fibrosis

Cancer

AML

CRC (and immunoPET)
Migraine

Cancer

GBM

Metabolic diseases
Pain

Eosinophilic leukemia

Ovarian, prostate,
pancreatic cancer

Myeloma
Liver fibrosis
HIvV

HIvV

Alzheimer’s disease

Autoimmune

Hematological
malignancies
Solid tumors

Cancer

Cancer
Fibrosis

Autoimmune
Pain

Pain

Stage

Phase 1

Phase 1
Phase 1
Phase 1
Phase 1
Phase 1
Phase 1

Preclinical

Preclinical
Preclinical
Preclinical
Preclinical

Preclinical
Preclinical

Preclinical

Preclinical
Preclinical

Preclinical
Discovery
Discovery
Discovery

Discovery

Preclinical

Discovery
Discovery
Discovery
Discovery
Discovery

Discovery

Discovery

Discovery

Hutchings CJ. Mini-review: antibody therapeutics targeting G protein-coupled receptors and ion channels.
Antib Ther. 2020 Dec 9;3(4):257-264. -
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Drug

Erenumab (Genetical Recombination)

Mogamulizumab-KPKC

Originator Organization

Active Organization

Inactive Organization

Targets(Ranking)

Mechanism

Amgen, Inc.

o, Novartis Pharmaceuticals Corp.

No.1 CGRP receptor

CALCRL antagonists

B Kyowa Hakko Kirnn Pharma, Inc.

—— Kyowa Kirin Co., Lid.
B Kyowa Kirin Holdings BV

B Kyowa Kinn Pharmaceutical Developm...  [+1]
B Kyowa Hakko Kirnin Pharma, Inc.
CCR4

No.1

CCR4 antagonists

Drug Types

Monoclonal antibody

19G2

Monoclonal antibody

19G1

Highest Phase(Global)

Highest Phase(CN)

First Approved Date(Global)

First Approved Date(CN)

No. of Approved Indication

Active Indication

Inactive Indication

Regulation

No. of Clinical Trials

No. of Patents

B ys (May 2018) Migraine Disorders

== us(1) Il EV(1) @ JP(1)

Temporomandibular Joint Dysfunction Synd. ..

Headache Rosacea [+1]
Angina, Stable  Hot Flashes
82
28

® JP (Mar 2012)

Peripheral T-Cell Lymphoma  T-Cell Lymphoma

Cutaneous T-Cell Lymphoma

Bl cN (Oct 2022)

Mycosis Fungoides  Sezary Syndrome

== us2) Il Eve) Il cNe) @ JPH)

Solid Tumors ~ Carcinoma

Paraparesis, Tropical Spastic [+6]

Nen-Small Cell Lung Cancer

Extranodal NK-T-Cell Lymphoma  Asthma

Ormphan Drug (JP). Orphan Drug (US).,
Breakthrough Therapy (US) [+1]

54

42

&= Amgen, Inc.

Leronlimab [x]

<+ Add

¢+~ CytoDyn, Inc.

+- CytoDyn, Inc.

No2 CCR5

CCR5 antagonists

Monaclonal antibody

9G4

Solid Tumors  Metastatic Microsateliite Stable Colorectal ..

Nonalcoholic Steatohepatitis [+6]

HIV Infections

Fast Track (US),
Orphan Drug (US)

Emergency Use Authorization (CA),

26

32
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MRNASRESHtBERIENILL

Immunogen format WEELG NS Strengths Recommended index

low expression level since DNA must cross the
nuclear membrane for transcription, high cost

. . *
2AA for DNA immunization (gene gun and complex
adjuvants)
v" Full length GPCR expression
7 o . .
mRNA Instability of mRNA, mRNA delivery PUEAME IR o_f mRNA_ e cyto_plasm * Kk % Kk K
v’ spontaneous protein PTM in mammalian cells,
natural conformation, no need for adjuvant
High technical limitation of full length GPCRs
. expression and purification in vitro due to the . .
. . *
AL presence of hydrophobic domains in the Al iU megIE eSS
transmembrane zone
. Only recognize linear epitopes, not .
Peptide y g . pItop . Low synthesis cost * % K Kk
conformational epitopes, epitope omission
Non-specific antibody generation, little : : .
VLP iffterenes bemeen pestive s easve Higher abundance of target antigen compared with * %k
. overexpressed cells
screening
Low immunogenicity due to the very low
Overexpressed cell line  percentage of GPCR of interest on the entire * *

membrane

Low success rate of GPCRs assembly with
Nanodisc membrane scaffold proteins and phospholipid Similar to natural cell membrane structure * Kk
to form Nanodisc, removal of detergent
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| MRNA-LNPSAE A NEGPCRITISEIFF &S

Antibodies @ Neutralized

(a) mRNA (b) LNP ) \( ) pathogen
mRNA vaccine S N\ ] \( ) ¥ =
cap structures mRNA modification: IVT reaction Hiid ? * o I 4 \ . = =
ARCA 1 6A p — structure : -
miy, P, MOA,.. mpenen‘ts‘ ) ionizable structural cholesterol stealth B
f I N\ ] col "ditions ratios lipid (phospholipid) lipid ]\
. ¢ : ‘ biodegradabilit cD4 ° Phagocyti
5 (G| CDS JLULEE® -3 » | Gl @ L - 4 0y ® & macrophage
S'UTR ‘ 3'UTR ‘ ‘*"7__ active targeting { Ribosome " %0 o
‘-'ﬁ'; ) # lymphocytes l ..: .
codons, motifs, poly(A) - O\ 834725 ~ Ab‘ @ AAntigen '.
G:C content 'ength : .. ...'. ch ‘:z".:-', '__‘;,m_’ {/"; lung )) @ TInﬂamm:—story
_ . ‘:.._ "% _..‘- ~ i N cytokines
regulatory motifs ’ : I NS o ) l
(miRNA, INcCRNA, RBP) purification SO ¥ o v brain
(c) LNP-mRNA l
Pro(easome
. :.-._.: = : & -,_'- @— Antigen
- o e '.'-‘;g‘:.-‘ . boosti frg f’ag"‘e"‘
. -_:é&%::-‘ : PR, T — safety and efficacy of
“e T AR gaer NP-mRNA
> iy Cytotoxi Infected cell
ol R ot
Perforin and

+ other innate
granzyme

+ dexamethasone
immunity inhibitors

MRNA-LNPH = RIE 5 a5 % 7 i MRNA-LNP# S B NERE

Chaudhary N, et al. mRNA vaccines for infectious diseases: principles, delivery and clinical
translation. Nat Rev Drug Discov. 2021 Nov;20(11):817-838.
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Iﬁﬁﬂﬁ‘i—ﬁﬁ:‘:\‘.mRNA%E%H%EQI{’E%E

2000 | || [1mp> @ i A [ v (e

FHI#T AR gy, MRNAS B MRNA # 3

H

O U

YU PR A DA RE YR Zh¥ e MRNA-LNP f23&

EHIREMRNASE - F & —ihzUiRSS |

» (NERMEBRFS (single-pass, four-pass, GPCR, truncated protein)
= RFAMRNA-INPREH, MRRIARS RGeS

= FWIREEEIE (BE4E)

= SFNIEAHIEE S EE
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ZHI1: MRNAGRZEIZIFACSEHTE hCCRO il &R

Goal: Generate mouse monoclonal antibodies that are specific to

Immunogen:

Screening Material: hCCR9-overexpressing CHO-K1

QEQY DIC)

I
o

.\
=

11

After one round of cell fusion

19 FACS positive parental clones

9 FACS positive stable hybridoma cell line &
NGS results (with varies IgG1, IgG2a, IgG2b
and lgG3 isotypes antibodies identified)

7 validated clones delivered

7 validated clones for FACS EC50

InE#bhk :
IRBR AAEER,; DNAGRERW

FXINERY 9 4 hCCRO BHILREE,
REEP®IET 7 MEIRIERTE

Isotype identification of 9 hybridoma clones

Isotype

Clone

IgG1, k IgG2a, k | IgG2b, k
58D7, 55%%181'
69D11, 69C5 !
SOE9 53B4,
56B3

1gG3, k

T7F5

FACS EC50 of 7 recombinant antibody

150007

Cell binding with CHO-K1/CCR9

FACS Results of 7 validated hybridoma clones

uuuuuuuuuuuuuuu

B -8~ 50C11-1
LEL - 50G8-1
% 100001 —4— 53B4-1
< -¥- 58D7-1
g — 69C5-1
& 5000 -©- 77F5-1
° B 80E9-1
o
0+
-4 -3 -1 1
Concentration(pg/ml)
50C11-1| 50G8-1 53B4-1 58D7-1 | 69C5-1 | 77F5-1 | 80E9-1
EC50 0.7974 2.121 0.7245 0.1847 | 0.6506 | 0.4246 0.266
Rsquare | 0.9997 | 0.9996 | 0.9987 | 0.9922 | 0.9997 | 0.9808 | 0.9899

53B4-1
4. ,
! " "“. w I\
| I . i
| | |
“\ w] [ ] (|
| || |
\‘l 1 ET { ‘I
I || o\
58D7-1 69C5-1 77F5-1
f
Il
I
I
‘I ‘l —— Negative control cells
I = Positive overexpressed cells
Algxa Flucr 4884
80E9-1
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=H2: mRNASIZAN/] FACS BHE hCLD18.2 A&

Goal: Generate mouse monoclonal antibodies that are specific to and suitable for
Immunogen:

Screening Material: hCLD18.2-overexpressing CT26

FACS results of top 20 positive parental clones

Median (+) MFI/

Clone # Median (+) MFI Median (-) MFI Median (-) MFI
After one round of cell fusion Serum titer after CLD18.2-LNP immunization

39G6 11621 34 341.8
. ﬂ . 40c8 9621 34 283.0
S J‘ \‘ 4 f 40C4 9418 34 277.0

iti ] v‘ [
386 FACS positive parental clones . ’( \ / 3005 A % 24 S
*] / \‘ “] | |‘| 38D9 8491 35 2426

. . EL | ““ | 04 f‘ |
@ 90 Positive subclones for NGS sequencing I L\ 1 A 21E6 8727 37 235.9

and 84 subclones showing sequence-specific R e W ST
i fam i 11F8 7965 36 221.3
Positive ctrl Immunized mouse

, X . : 38A1 7314 34 215.1

(O, 83/84 Antibody recombinant expression (serum 1:800)
for FACS-positive 37E3 7404 35 2115
38F6 7051 34 207.4
40C11 7051 34 207.4
o o] 40B1 6903 34 203.0
40H8 6716 35 191.9
e R R 3 M L 36E12 6635 35 189.6
; 38H3 6358 34 187.0

() 2 . Blank Negative ctrl (Mouse)
=] ) HE#k: gEdERRRRIEFEDNEERT el 0o%t *® 107
= FACSRIFREHAED el 39C1 6000 34 176.5
\\ \ —— Negative control cells

\Y TUVMIRZ 40H5 6055 35 173.0

"/ = Positive overexpressed cells
: 36C2 5856 34 172.2

FYINERY 386 4~ hCLD18.2 fHIEFEA5IE

26C2 6000 36 166.7
Positive control 7893 35 225.5

=
N
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ZEHI3: mRNA $2#2E7] FACS BRI hPTX il &R

Goal: Generate mouse monoclonal antibodies that are specific to ( )

Immunogen:

Screening Material: hPTX-overexpressing 293FT

erum titer after - immunization results of representative positive subclones
S tit fter hPTX-LNP t FACS Its of tat t bcl
After one round of cell fusion
100 = 100 100 = N 100
M A
80 = . /ﬁ\ #0 80 = | ’ \ €0 - | ’r L\\‘
. ( \ 80 /’ \ 0~ ‘ \
21 FACS positive parental clones w3 ; \ \ B [ |
“0 = / \ 0 - - ‘ ' \ w0 )’ \
‘ /l \ /u \ ’ \
4 0 |
@ N VAN 1A a
21 positive parental clones for subclone d o\ /) % I VS PN Ao B i P e
Alexa Fluor 4898-H . Alexa Fluor 488-H \ o Herm e
Positive ctrl Immunized mouse 23D11-3-B12 17A4-2-E11
0 19/21 positive subclone (serum 1:250)
100 = 100 100~ 100 - (
a0 - a0 = | l\"‘
80 = 801 ‘il‘ ‘ ’ .
. wd o0 - Il 0 / \
l |‘ |
wd “ [ =] [ | [\
7 " i ] [
p 7 20 = 20 ] “I ‘II 4 //,\ \.
—_— ‘ 0 ! P T T e ’ 1° 1«0' "m: ) 'm’ ‘104\ '\05
E QID Iﬁaybﬁﬁ: 7&%&[%%]2@“:%5; Ebﬂ%ﬂgga n? I ‘m:‘ lm“ ‘m5 o° o o o Alexa Fluor 488 H Alexa Fluor 461
BEEEPTM Blank Negative ctrl (Mouse) 1F3B7 10D10B11
ANY/
BRINZERL 21 N hPTX BHIEZERT=[E —— Negative control cells —— Negative control cells
~ oy
—— Positive overexpressed cells —— Positive overexpressed cells
3
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=l4: mRNA &EHI] FACS A% hCCR9 ®Bin&IR

Goal: Generate rabbit monoclonal antibodies that are specific to
Immunogen:

Screening Material: hCCR9-overexpressing CHO-K1

Serum titer after 2nd

After one round of B cell cloning

Vi T P s e .Ej|
]

immunization of hCCR9-LNP

S e [Wedon e oo S Gt e e i 907

o

e Tia)

[
[ 01 s 7] ] fn
[Dlssesmn 088 so016] o | £

394 FACS positive clones

Normalized To Mode

Top 20 NGS sequencing

Normaized To Mode:

wo

0 |

04

(et o, pasis pase

e P 4884

Immunized rabbit

©
©

Positive ctrl (serum 1:100)
10 validated recombinant clones '

o e | Rl 8 5> e E— |
[ sswcmen 001 co_con tex, @] @0 [TSpocinen 00103 cobtes | [ |

O 9 recombinant clones for FACS EC50 T . |

4
3 | 2 J [
|

Alexa Fluor 483.H

(4 Blank

.p
() TREkES: RATTRMACER; DNARESN

\\/
ﬁ FINEERS 394 4 hCCRO FAESIE

Negative ctrl (Rabbit)

FACS results of recombinant antibody

Median (+) Median

Median (+) MFI/

el MEl  (OMFI  Median (-) MFI
27F8-1 22098 35 631.4
39D4-1 22031 35 6295
3107-1 21240 35 606.9
37F5-1 21964 36 610.1
3989-1 20046 36 556.8
3989-2 21698 34 638.2
20G5-1 3776 36 104.9
39F3-1 4674 " 1140
60G5-1 14559 38 383.1
49812-1 10867 38 286.0
Positive control 11763 42 280.1

FACS EC50 of 9 recombinant antibody

Geom mean(+)MFI

200001

15000

10000

5000 4

-1

0

Concentration(pg/ml)

Cell binding with CHO-K1/CCR9

LU I )

27F8-1
31D7-1
37F5-1
39B9-1
39B9-2
39D4-1
39F3-1
60G5-1
49B12-1

27F8-1

31D7-1

37F5-1

39B9-1

39B9-2

39D4-1

39F3-1

60G5-1

49B12-1

EC50

0.118

0.126

0.143

0.133

0.114

0.128

1.561

0.113

0.345

R square

0.997

0.996

0.996

0.995

0.998

0.992

0.996

0.990

0.997




Z2H5: mMRNASBESRISHIMMBFACSHEIT] > ERRRE

Immunogen ELISA-Positive FACS-Positive FACS EC50
: 36 Shown in figure
18:2-Protein B (only 3 showed strong signal) (6A6, 2D7, 4H3)
18.2-mRNA-LNP N/A 386 Shown in figure

(TTF8C2, 40A2E12, 40H8HA4, 15E11C3, 28B8C10)

Cell binding with CT26/Claudinl18.2

6000 -
-~ 2D7

- 4H3
mMRNA

immunogen+ 6A6
¥ 11F8C?2
brotein —¢ 15E11C3
Immunogen -@- 2888C 10
B 40A2E12
A~ 40H8H4

4000 4

2000 1

Geom. Mean (+) MFI

Concentration(ug/ml)
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Why Choose GenScript’s Reagent Antibody Services?

FEEFIE SRR
BT 2K Ph. D4R 551 F 4 3%
#8150,0000mshcftiiis @ & . LR PR EIA > 106
SIMEFFEAR B EEHahE
FT RS S BRI o BB . AAALACHIOLAW L i\ FEZ
PR SR . ‘ > 6,000m2Z1 4 5 T !

RS REBIRMEH T E [Hi 2544 >8,000% 7, >12,000/)

EHMCIIFIRSS PEHSAYIPERIA
PUAFFR . PURERS. LT % P b 45 B A
ELISA IS FF RS £ 0 LR % FEO T AR AL AL




IGenScript Life Science Service

* VT mRNA e DNA Oligo

e MRNA template e RNA Oligo

e Catalog mRNA Product e gPCR Oligo
e NGS Oligo

o Customized Peptide Synthesis

® Mammalian Expression
e TurboCHO™ Antibody Expression

e Bacterial Expression

) o Peptide Library
e Insect Expression

Gene Editing Virus & Cell line

e Synthetic sgRNA

e GMP sgRNA

e GenExact™ ssDNA
e GenWand™ dsDNA
o GMP dsDNA/ssDNA
e GenCircle™ dsDNA

o Lentivirus Packaging
« Assay Cell Line Engineering

* CRISPR Cell Line Engineering

Rabbit Monoclonal Antibody
Mouse Monoclonal Antibody

Molecular Biology

Beacon® Single B cell Sorting
e Gene Synthesis Polyclonal Antibody
e Plasmid DNA Preparation Antibody Sequencing and Production

L
e Cloning and Subcloning Ser\"ce Customized ELISA Kit Development

e Mutagenesis Classifications Anti-ldiotype Antibody

e GenTitan™ Oligo Pool Antibody Engineering

17 GenScript
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THANK YOU

il &&i8:
@ H3E: 025-58897288-5815

> HB%H: antibody@genscript.com
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