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T-cell receptor Antigen

PD-1
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KEYTRUDA monotherapy has shown activity in more than
20 tumors resulting in approvals across 5 tumor types
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Immune Agonists
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RNA-based vaccines
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Pipeline Indication Phase NCT
Keytruda+PLX3397 Advanced melanoma Phase1/2 NCT02452424
Keytruda+imprime PGG Advanced melanoma Phase2 NCT02981303
Keytruda+Epacadostat Metastatic and unresectable melanoma Phase3 NCT02752074
Skin Cancer Keytruda+Talimogene Melanoma Phase3 NCT02263508
Keytruda+Entinostat melanoma Phase 1b/2 NCT02437136
Keytruda+SD-101 Metastatic melanoma Phase 1/2 NCT02521870
Keytruda+Trametinib+Dabrafenib Advanced melanoma Phase 1/2 NCT02130466
Head and neck cancer Keytruda+Talimogene Laherparepvec Metastatic and recurrent HNSCC Phase1 NCT02626000
Keytruda+Entinostat NSCLC Phase 1b/2 NCT02437136
Keytruda+Ramucirumab NSCLC Phase1 NCT02443324
Keytruda+Crizotinib Advanced NSCLC Phase1 NCT02511184
Lung Cancer Keytruda+Abemaciclib NSCLC Phase1 NCT02779751
Keytruda+CVA21 NSCLC Phase1 NCT02043665
Keytruda+Chemotherapy Squamous cell NSCLC Phase2 NCT02564380
Keytruda+Abemaciclib NSCLC Phase1b NCT02079636
Keytruda+Ramucirumab Urothelial cancer Phase1 NCT02443324
Urogenital Cancer Keytruda+ADXS31-1l42 Prostate cancer Phase1/2 NCT02325557
Keytruda+Pazopanib Renal cancer Phase1/2 NCT02014636
Keytruda+CVA21 NSCLC Phase1 NCT02043665
Keytruda+BL-8040 Advanced pancreatic cancer Phase2 NCT02826486
Gastrointestinal Cancer Keytruda+Margetgximab Gastroesophageal junction canger, HER2+stomach cancer Phase1/2 NCT02689284
Keytruda+Ramucirumab Gastroesophageal junction cancer Phase1 NCT02443324
Keytruda+AMG820 Advanced solid cancer Phase1/2 NCT02713529
Keytruda+Imprime PGG Triple negative breast cancer Phase2 NCT02981303
Breast, Gynecologic cancer Keytruda+Niraparib Triple negative breast cancer Phase1/2 NCT02657889
Keytruda+Abemaciclib breast cancer Phase1 NCT02779751
Keytruda+ACP196 Blood cancer Phase1/2 NCT02362035
Blood Cancer Keytruda+G100 non-Hodgkin lymphoma Phase1/2 NCT02501473
Keytruda+AFM13 Recurrent & intractable non-Hodgkin lymphoma Phase1 NCT02665650
Keytruda+PLX3397 Solid cancer Phase1/2 NCT02452424
Keytruda+Birinapant Solid cancer Phase1/2 NCT02587962
Keytruda+GSK3174998 Advanced solid cancer Phase1 NCT02528357
Solid Cancer Keytruda+Adepovirus Oncolytic.virus Phase1 NCT02798406
Keytruda+Entinostat Advanced solid cancer Phase1 NCT02909452
Keytruda+Epacadostat Solid cancer Phase1/2 NCT02178722
Keytruda+Ramucirumab Solid cancer Phase1/2 NCT02443324
Keytruda+GSK3359609 Advanced solid cancer Phase1 NCT02723955

Xt=: Merck, NHEXI S #
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A gpokzisl X|2H 2AE{LH(Luxturna, Spark Therapeutics)
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AR =A EE| Olalstv|

2| F2f R ZYE= DNA FEfZ M| Lj =H0f 22

T
« S8 DNA G7[ME0| 5 tHHE = BtE
« FHUXX|ZH = DNAE FUSIH 2 HH2 = HE X|2e = A= K=K
« FHUXKZM = T FAtdirect injection) HEHQL MZE O] 28HEX vivo) T A0 AS
DNAZEE] MAL HHo| 1Y 7{x EHUE WA FHAX=H S7
) Direct injection Ex vivo
Caone |+ [ Doliveryvaice i

(Cell/Gene Therapy)

2 - Naked plasmid DNA
> - DNA + Liposome
uj" - DNA + Electroporation

§ =)

4 Retrovirus AAV Adenovirus  Herpesvirus  Vaccinia

« Normal gene
« CAR-T

- Modified gene N
« New gene Ay \ - CD34
« Others
w -RNAI — - Gene addition
- Aptamer « Gene replacement

« Gene editing

X} & Britannica, NHE XIS & A= HIO|Z2M E NHEXSH
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FHAX=2A =8 e S

« 2000} ZENNX| FEXKEN = 7tsd O Yd0| Hs 224 &
« 20155 9 HIO|HASHAA XX 2 Amgen?| Imlygic &7}

« 20163 12¥: RNA X|2X| Spinraza 517t & 4Q17 27| I1&E 4HAY &
« 2017 8&: X|X9| CAR-T X|ZH| Kymriah 5|7}
« 20173 12&: FEXXEN Luxturna O|F 517}
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1999

2002

KT 2olas 2HSAISA
Glybera(UniQure) EMA 817}
)

2012 2015

FDABI7}

Strimvelis(GSK) EMA 817t

88 SYTUTHUHU K| SH| Kymriah
(Novartis, CAR-T) FDA 817t

108 H| 2R VIZITS K| 2R Yescarta
(Gilead/Kite Pharma, CAR-T) FDA 617}

12¢ FUYYAAIBK| ZH| Luxturna

(Spark Therapeutics) FDA 917F

)

2016 2017 2018

hATTR amyloidosis X| 24| patisiran
(SanofifAlnylam, siRNA) FDA 817} 03

9
FIMZ015YFS A2 EXONDYS 51
(Sarepta Therapeutics, antisense) FDA 817}

12¢
4 2955 K|S H| Spinraza
(Biogen/lonis, antisense) FDA &7}

X}2Z: Han Tan(2016), NHE XIS H
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Do RHUXXIZH &L =2 S2Y Top-tier

M| =6 2iah 38 e si&

2|A} HSE HE
et Er‘ggﬁféhtg’gﬂ@tgg) DNA
TSRS IHY) DNA
Vical& Astellas HHTECMV HY) DNA Vaccine
Advantagene SHAEM) HSV-TK/ Adenavirus
Advaxis HA=3F) HPV
Argos BT RNA
Bluebird bio FUEHHERIZHS2E) Lentivirus
BMS / Bavarian Nordic inc M) Poxvirus
FKD Therapies 22 Adenovirus
GenSight Biologics FULBEHAIZUEES) AAV
Guangzhou Double Bioproducts U(FEF) Adenovirus
MolMed T=tes Herpesvirus
Sillajen 2(Zh Vaccinia virus
TaxusCardium HYEEEYUSD) Adenovirus
Vascular Biogenics H(WZMIES) Adenovirus
TissueGene E|Y(HEY) Retrovirus

A2 HIO| 2| E NHEXIZ=H

O NHEXSHA 15
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Majxl R&D mo|=a2}ol &gt

oo Z2efe! XSS LU =28 AEM H|2
PEXA-VEC + NEXAVAR iy BEIY Sillajen
PEXA-VEC + metronomic chemo gy U2y Transgene
PEXA-VEC + REGN2810 UEY Uy Regeneron 20188 HE7| 01
PEXA-VEC + Imfinzi hEe LYY NCI 20172 GHE7| JHAL
PEXA-VEC(JX-594) of OIAH A}
PEXA-VEC + OPDIVO el U1y Transgene
PEXA-VEC + YERVOY b LEIY Transgene
PEXA-VEC (neoadjuvant) Ao U1y Transgene
PEXA-VEC + PD-L1 o2f UMY Lees Pharma 2018 OF
JX-970 Clinical batch CMC "y Sillajen 2018 SFE| B
JX-929 Clinical batch CMC Uy Sillajen
7[Ek Next-generation OV Ty Sillajen
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. EUCN(Z ZE])
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SettiolH A XI2MIet HHSAM EE Al ALK =1}

TrRIgH FEay
i TR RN gatoa
o A oI FHR0l oatTS =]
sp | BEOH it HREUYN | MHECIRA
Imlygic Yervoy Opdivo Keytruda . .
(Amgen) (BMS) (BMS) (Merck) OpdivotYervoy Imlygic+Keytruda
LS E(%) 26.4% 10.9% 31.7% 32.9% 57.6% 61.9%
CR(%) 10.8% 1.5% 3.3% 6.1% 11.5% 33.3%
uysy By uyay sy BCe 21y
= (Andtbacka etal JCO | (Hodietal NEJM | (Weberetal Lancet | (Robertetal, NEJM | (Larkin et al, NEJM (Ribas et al, Cell
2015) 2010) 2015) 2015) 2015) 2017)
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VM-2029| & 7|H

Spinal

nerve

S‘ke\e(a’\
muscle
XtE:NHEX S H

VM-202 Of& =3

H ALS-RoW mALS-US

PAD-US = DPN-RoW

5,000 r
4,000
3,000
2,000

1,000 r

Sciatic _
nerve

>
Tibial/sural i

— HGF

> <
1M, injection ¢\
(VM202) \

PAD-RoW

mDPN-US

A2 NHEXSH

O NHEXSHA

o
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X[ fto] 2

HIO|2H= R&D u}fo|=Z2}ol si&}

@ =  Pain Relief
DRG ™7

Cell body

= Recovery of

Degenerating

+ e sensory
Axon regeneration function
L1
s -/ 1
Reinnervation
@, @,
- -

-
Angiogenesis

A2 NHEXSH

Clinical
Trial

DNA

F VM202

= Diabetic Peripheral Neuropathy
{US Phase )

(US Phase)
* Lou Gehrig's

* Ischemic Heart Disease

1US Phasell)
{Korea Phase )

V206

Breast Cancer
{Korea Phasa | completed)

» Diabetic Non-Healing Ulcer

Biologics

l—l—|
Gene Therapy

—

Protein
—
CART Antibody Cytokine

VM501
Thrombocytopenia
(Cancer supportive care)
(China Phase il

Pre-clinical
Research

L

VM-202 O|x 38 Ji2

plkO VM802 IE4
(Neurovascular) (Hematological)

pMUN VM803
(Neuromuscular) (Solid)

R PDPN
1. Target indication PDPN (not on gabapentin and/or pregabalin)
. Treatment arms 411 333

(Placebo: 159, VM202: 318) (Placeho: 111, VM202: 222)
o 2 cycles 4 cycles
3. Injoction scheme 16mg + 16 mg 16mg + 16mg + 16mg + 16mg
(Days 0, 14) (Days 90, 104) (Days 0,14) (Days 90,104)  (Days 180, 194) (Days 270, 284)

4. Follow-up 9 months 12 months

5. Primary endpoint

+ Daily pain diary at 3 months,
» >50% responder at 3 months

. Secondary endpoint

« Daily pain diary at 6 months
» > 50% responder at 6 months

+ > 50% responder at 12 months
+ Monofilament test at 12 months

A2 NHEXSH
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cell \'.YA}‘J TEET
culture chondrocy d e-ﬁv egr;ne
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b =2
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2,500 Invossa knee-KR(royalty)
H Invossa knee-EU
2,000 ~
o |nvossa knee-US
1,500
1,000
500 |
0 L L L L .
"8 19 20 21
XNENHEXISH
8NH§H§E

X[ fto] 2

Ol AR} Sprifermin0] DMOAD £2 2 F &
EHealthwerld

sncewsmosss cscavs Wik LuChn Gostua

Game-Changing Drugs from Merck Serono and
TissueGene Will Transform Future Osteoarthritis
Market, says GlobalData Analyst

The late-stage development pipeline currently c drugs, namely TissueGene's Invossa and Merck
Seronc's spifermin, which are axpected o leunch i fone US n 2020 ant 2021, respectivel.

o 3¢ [N CAED RVASLEES

A2 NHEXSH

st= 3t O|= 3&k2| i&t CIXIQ! X}0]

=2 gt= A 34t Ol= &k 3at
J|z2t = 24
CH&H R == 156 1,020
CHat D1 & K&L Grade 3 K&L Grade 2~3
1XF X HE VAS, IKDC VAS, WOMAC
22X+ KA E WOMAC, JSW(=JSN) IKDC, JSW(=JSN)
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63 ASCO {&Zxn

A/ =2 IR

=3 J|CH

H|ekdio| 2
EGFR X{5liH| Wit

2 MERCY EAH THECHA
- Gefitinib OpAE2FHIIT 20H(2003)
Erlotinit 24 Z0H{2005)
Afatinib L B ] ROH(2013)

2HICH Neratinib Puma Biotechnology U4k akk WY
Poziotinib |2 UM 24
Osimertinib OpAE2EH|IZ} ot Es
JMICH OlrutinibHME1713 T 2%E oy 24
YH25448/GNS-1480 @AY QUAF 24t

oAy HieAR
CHEO|A s -2
SRR} 100847 129 B 20085 129 4%
LT 389 (21701 172) 122 (7912 10%)
QAW 7841y
R LHS 20.08% T2 1T.T1%
JEF Ta.91% FEHEE 3 18%
20168 SPHUE 504,274,820 FA
AENHEXSH
PATE R D Io|x2}ol it
e [TEETL] CT e ] (Tl
SK1-0-703 SYK HaH O~ 0I= 224 Y
oAy SKI-G-801 FLT3 {aHH| SUD Ml 0= 1% 2017.12 EAHE0{ o
T GNs-1480(YH25448) | 3MICH EGFR HBHR HIAMEA B2 ETRT 2017.01 Al
LRRK2 F{0H| IR Fucs
aMICH EGFR A HIAMEY T2 zucs SmHLAD 25
ReAT FGFR4 XHH| iy FHTE FEUH 7
2HH SYK AapH] gong Fucs
MELK G| e FHCE
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HE=ME R&D mo| =2}l &gt

2014 2015 2016 2017 2018 2019
2 B DY BT
-
D EHB UL S0l SZoHK &8, 2017.07 - 2018.01
o0
£ =01 : 200 mgt 300 mg
04 2HMDS) 2SI
oo s 2017.01-2019.09 | USA ZHE Ot2I&ERI RHITIY SIS HE @ & 2
B 2 2 (MM) + Pomalidomide
<0 2017.05-2018.12 | USA HOI~ SIAE 2102 4
o~
g 12 + OI&e/sd
<0 2017.09-2019.12 | Korea 2 H# & 2
2‘5 HER + FOLFOX
0 omo 2017.09-2019.12 | 2 FREYA & 2
HHOI20HH &3 + Z YA IFLIE KA
2018.01-2020.01 | =L TBD
e 55 &+ Y HIFOIE KHolA
2018.01-2020.01 | 2 =0 E&; 012 TBD
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Product Indication Target
Solid cancers
© yp¢ novios (Ovarian, HGF
Melanoma)
° 33 N_OV1201 NSCLC, Breast Pan-HER
(Licensed Out) cancer
° :}39 NOV1204 Solid Tumors Tubulin
ALK-5 (TGFR
o :p,, NOV1301 HCC & MDS type |
receptor)
o :p,, NOV1401 Solid Tumors PARP1/2

RpE: B Ok AN B NHE XS
oiodstotxiel HE Al AlLX] =1}

Nonclinical Phase 1 Phase 2

Overcoming anti-PD-1 Resistance by Blocking TGF-f:

in vivo Proof of Concept

Single Agent Control Combination Control Combination
SAR439459 SAR439459 Isotype Ctrl + anti-mPD-1 SAR439459 + anti-mPD-1
2500 2500 2500
- — __ 2000
"Emol v < fml v i 3| L
- E B
o 400 = 400 ® 400
5 010 mice 5 a0 2 mice 8 con o0 wica
S Tumor Free S Tumor Free S Tumor Free
= 200 5 200 s 200
E
E 100 E 100 .E 100
o o o
10 20 30 40 10 20 30 40 10 20 30 40
Days post implantation Days post implantation Days post implantation

Status: Phase 1 Anti-TGF-$ + cemiplimab

Indication: Advanced Solid Tumors

SANOFI g Moo

A2 NHEXSH
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#1f: Single Target

a2 Mok H87tks
(Broad applicability) hyFc G-hyFc
o #Me a a \\'“

H3t Hinge, 4= 7Hd #4301

gD 10
M=Z=d HA /
(ADCC or CDC) 1264 1264 J
7| K& — Giycosylation
(FcRn-mediated Recycling) + Homodimer + Homodimer
21 21 3 * Protein/peptide * Longer acting
* GX-H9, GX-G3, * GX-G6, GX-G8
if iti o = o 1 GX-E2, GX-17,
Immunology Fifth Edition, by Kuby etc. p 50 FH A L3 (No mutation)
Jof immunol. 1997 159: 3372 GX-P1
Jof Immunol. 2004 172: 29325

AENHEAS 2 K2 NHEAS

X[ fto] 2

ZIMICH hyFc 7|=: A2 CIE 5 71X| 22| long-acting 7S

XtMICH: Multi Target

DT-hyFc TT-hyFc

© o

gD
[ 1264
+ Heterodimer
+ Heterodimer + Triple target
* Dual target * Undisclosed
¢« GX-G12,
PG-GCO001,
YH-BIO1

HUAl R&D mo|Z=ajol 5gt SHOIRZ(GX-17) 7I=01H A2tHIZA (17.12)

\ oy 1. M2 I-Hab Biopharmal &= )
SIS PreClinically  Phasel >  Phaselb/2a Phase I

GX-G8

GX-17 GX-H9
&g -7 5 Ney yyoug
Y (HUHY WY 20 4URRS WS

2, Axe Fzus
HHENE  AEE
A4y YYR2E

12 ARA 88 R B ARSSANC A

70 Interlekin? 12 H 9

B-172 ST HI0Er
LAY BoRel o

BiFunctional hyFc
LR RS

e 2. ZaUs
A e 3. AEH
2EFIBA

GX-188 n

= Aoz
- A S (upfront) @ § 12,000,000 UsD (A LHHE =
0% 0t MEEH)
GX-188F - HaHH H SEHEY YA 2 IEAE Z
. oNA =4 TS e @ ; § 548,000,000 USD
= s il
e BRE IS - EHIEE(License royalty) Y2 X2

A2 NHEXSH

O NHEXSHA

A2 NHEXSH

cytokine designated as GX-17)
HTWE: HEME S U g 2EY LA

LJEZELOFE EZH

HEI R Long-act ing IL-7
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