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Background Key Projects
= Open Innovation Virtual R&D 2 STP0404 (HIV X|&X|)*  Emory & Colorado Univ.
_BHAIZEOLS 0|23 FS X O AlokyurA 2t c .
tEfoE=E flo = - - - = . olorado Univ.
- Virtual R&D MZFO 2 AlQkI|Er kb4 (2013W) STP1002 () St 2 x}2{ 0|5t
. = & F DS ME A -
S 47719 HAMor Z2ME HE (2013~20219) NASH x| 2" st 3tstol 1
s OF 15?_-{9| IZME :I.Lg:_ al Xl_l'é'H
- A ST STP3725 (AT 83|TH2) B&L Deli Pharm
= O30t FEOA 22 o 24 TIH”
- . . 23 =
= LY HO|EIO|A MAYZEEE out-licensing DErgue Feves 2=
(NASH X|2H|, 20214 11)" Influenza ottt AR
Full Time Employee (FTE) R&D Cost”
= MOFETE (4 FTES) = g ~209F Al ATINEH &Y
- Med. Chem. & ADME &M A2k - ALY 28 (KDDF =& 1tA| — STP1002, 3725)
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Pirmitegravir (STP0404)
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Phase 1

Preclinical

STP0404 —
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Publications & Presentation of Pirmitegravir (STP0404)

MICROBIOLOGY

PLOS PATHOGENS ;.:z;w \m/Bid

based allosteric HIV-1 integrase inhibitor Hypermultimerization and Loss of Function

ta rgetl ng h OSt L E DG F/p75-| ntegra se Matthew R. Singer,” Tung Dinh,” Lev Levintov, Arun S. Annamalai,” Juan S. Rey,  Lorenzo Briganti,® Nicola J. Cook,® Valerie E. Pye,?

. : . lan A. Taylor,Y Kyungjin Kim,® Alan N. Engelman,”® Baek Kim,"™ © Juan R. Perilla,* ’Mamuka Kvaratskhelia,” ©' Peter Cherepanov®
Interaction site

aChromatin Structure & Mobile DNA Laboratory, The Francis Crick Institute, London, United Kingdom

Tatsuya Maehigashi:_ﬁﬂ‘, Seohyun Ahn-i},,ac, Uk-1l Kimzc, Jared Lindenberger’", Division of Infectious Diseases, School of Medicine, University of Colorade, Aurora, Colorado, USA

Adrian Oo,-v)“' Pratibha C Koneru3 Bijan Mahboubi‘ Alan N Engelman L~;.,4.5 <Department of Chemistry and Biochemistry, University of Delaware, Newark, Delaware, USA CTD
e s - s ’ g |10 Y

Mamuka Kvaratskhelia"*, Kvungjin KimﬁlZ‘.IZ*, Baek Kim»{ff;r1‘s* SMacromolecular Structure Laboratory, The Francis Crick Institute, London, United Kingdom f\\_

ST Pharm Co. Ltd,, Seoul, South Korea
1 Departmentof Pediatrics, School of Medicine, Emory University, Atianta, Georgia, United States of
America, 2 ST Pharm Co., Ltd., Seoul, South Korea, 3 Division of Infectious Diseases, University of Colorado
Anschutz Medical Campus, Aurora, Colorado, United States of America, 4 Department of Cancer

‘Department of Cancer Immunology and Virology, Dana-Farber Cancer Institute, Boston, Massachusetts, USA
sDepartment of Medicine, Harvard Medical School, Boston, Massachusetts, USA

Immunology and Virology, Dana-Farber Cancer Institute, Boston, Massachusetts, United States of America, "Center for Drug Discovery, Children’s Healthcare of Atlanta, Atlanta, Georgia, USA

5 Departmentof Medicine, Harvard Medical School, Boston, Massachusetts, United States of America, Department of Pediatrics, School of Medicine, Emory University, Atlanta, Georgia, USA

6 Center for Drug Discovery, Children's Healthcare of Atlanta, Atlanta, Georgia, United States of America iDepartment of Infectious Disease, St-Mary's Campus, Imperial College London, London, United Kingdom
2022d 20234

31 July-4 August 2023, Boulder, CO, USA
The 7th International Conference on Retroviral Integration

The 7th International Conferenc
Boulder, Colorado, USA: J
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Publications & Presentation of STP1002

European Journal of Cancer 173 (2022) 41-51

Available online at www.sciencedirect.com

ScienceDirect

American Association
for Cancer Research’

R EVIEI journal homepage: www.ejcancer.com
ELSEVIER

Tankyrase-selective inhibitor STP1002 shows preclinical

. . v . JOIN US APRIL 14-19! 2 j ;
antitumour efficacy without on-target toxicity in the H#AACR23 FRONTIERS or *

gastrointestinal tract CANCER SCIENCE

Dong Young Kim *!, Young-Ju Kwon **', Won Yong Seo ©',
Uk—II Kim ©', Seohyun Ahn ¢, Seong Mi Choi ¢, Hyung Tae Bang °.
Kyungjin Kim “**, Jae-Sung Kim *"*

April 14-19, 2023
Orange County Convention Center
Orlando, Florida

* Division of Radiation Biomedical Research, Korea Institute of Radiological and Medical Sciences, Seoul, South Korea Tan kyrase-select]ve |n h | bltor STP1 002 reverses reslstance to
® Radiological and Medico-Oncological Sciences, University of Science and Technology, Seoul, South Korea . . . . .
¢ ST Pharm Co., Lid., Seoul, South Korea MEK inhibitors in colorectal cancer with KRAS mutations

Received 15 March 2022; received in revised form 10 June 2022; accepted 15 June 2022

Young-Ju Kwon!2f, Dong Young Kim!f, Uk-Il Kim?3, Xue Meng?, Ho Kyun Lee?, Hyung
Tae Bang?, Jae-Sung Kim!-2*, Kyungjin Kim3*

IDivision of Radiation Biomedical Research, Korea Institute of Radiological and Medical
Sciences, Seoul, Korea

ZRadiological and Medico-Oncological Sciences, University of Science and Technology,
Seoul, Korea
3ST Pharm Co., Ltd., Seoul, South Korea
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Levatio®} Vernagen®| x| 2HA A

ol 2| Xf2| A} LeF7l'e — Levatio & Vernagen

KA FEA K2R 3 A

Levatio (San Diego, US)
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Circular RNA S E 2 7|8o 2 XIM|CH X} 7pHA R S,
2 2 CAR-NKT M|ZE X|=H| 712

= Autoantigen 4 (X}7}HHE 2l

v s 7Y HUAM AYE T B
v 2024 414 IND HZE o

= Neoantigen S 4l (2 Al — m|2h)
vas Gt YU HUAY AY XY B
v 20243 A4 14 IND MHE O™

= CAR-NKT M= X|2H|

v xRNA ME7|=8 ESF CAR-NKT M= X|Z | 748
v7ed 2tE 3 2024 A 14 IND HZE O H

1. O M (Prophylactic vaccine)

2. X| 294l (Therapeutic vaccine)

% ST PHARM CDMO M4HS ESH A|4YX| &=

Vernagen (Atlanta, US)

O| AE|ZH9] mRNA SEHE
2tHjo| 2 A

o

0| 83t mRNA 7|t}
HHA S X2 H| 71

= SFTSV (53 EMHELTALATSH) & RSV
(2S7|Mzse)
v" Immunogenicity % challenge 82 2d & &
= VZV (FINMZ R & HRTV (SHEZHE) B
v 2587 2o HgY Ald TR

= Humira (adalimumab)
v MEBEE 2y AlY 1Y B
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New R&D Center — Innovation Center

= AOH 5166m°, X|& 125
= SC|0gTA AT, FSEEEE (QA)
= Y, 54 994

» Z}tH (ST-ONE)

W ST PHARM

ST Pharm Co. Ltd. All Rights Reserved © 2023







Why new drug development in CDMO?

v’ Synergic effect with CRO/CMO/CDMO business

v’ Total solution service in new drug development

-------




Win-Win Strategy in ST PHARM
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Why still working on COVID vaccine?

v Beyond COVID-19 pandemics

v’ Response to another pandemics
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Beyond COVID-19: Collaborations with Vernagen

= |ocated in Atlanta, GA, USA

= Antibody-Encoding mRNA (AER) strategy: mRNA-based vaccines for infectious diseases
= Applied ST PHARM mRNA platform technology & LNP-mRNA GMP manufacturing

Target

Collaboration & Co-Development

Varicella Zoster Virus
Respiratory Syncytial Virus
SFTS Virus
Nipah Virus
Heartland Virus
Langya Virus

Pancorona Virus

Emory University, USA
Emory University, USA
Jeonbuk University, Korea
Duke-NUS University (Singapore)
US-Centers for Disease Control and Prevention
Duke-NUS University (Singapore)

Duke-NUS University (Singapore)

W ST PHARM

* Two other internal pipelines at R&D stage

&

VERNAGEN

=

EMORY

UNIVERSITY

CENTERS FOR DISEASE"
nnnnnnnnnnnnnnnnnnnn

DukeNUS

Medical School
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Beyond COVID-19: Collaborations with Levatio

#% LEVATIO

S 0

“ued Therapeutics

= Located in San Diego, CA, USA

= Building-up circRNA platform technology in Levatio & planting circRNA GMP manufacturing in ST PHARM

jolarma 14 - I5sue 8 - 2017

The emerging landscape of

circular RNA in life processes, S.

Qu and et al, 2016, 992-999

LVT-1410
(Autoimmune Disease)

LVT-1420
(Autoimmune Disease)

LVT-1430
(Neoantigen anticancer vaccine)

LVT-1440
(Autoantigen anticancer vaccine)
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Discovery

Discovery

Discovery

Discovery

RNAs Stability Storage Purification Expression Size

mRNA X X X (0]
Self-replicating

RNA X X 0] A
CircRNA (0] 0] (0] A
2022 2023 2024 2025 2026
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Response to future pandemic
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2 minute read - October 21, 2022 3:11 PM GMT+9 - Last Updated 4 months ago

Pfizer expects to hike U.S. COVID vaccine
price to $110-$130 per dose

By Michael Erman NEW YORK, Oct 20 (Reuters) - Pfizer Inc expects to roughly quadruple the price of its
COVID-19 vaccine to about $110 to $130 per dose after the United States

government's current purchase program expires, Pfizer executive Angela Lukin said

on Thursday.

TRENDING —

Moderna CEO: 400% price hike on COVID
vaccine “consistent with the value”

Lawmakers have already called Pfizer's similar plan "pure and deadly greed."

BETH MOLE - 1/11/2023, 4:21 AM

But now that the federal government is backing away from distributing the vaccines, their makers are moving
to the commercial market—with price adjustments. Financial analysts had previously anticipated Pfizer
would set the commercial price for its vaccine at just $50 per dose but were taken aback in October when
Pfizer announced plans of a price between $110 and $130. Analysts then anticipated that Pfizer's price would
push Moderna and other vaccine makers to follow suit, which appears to be happening now.




Pandemic response: Expedite-100 days strategy

Developing xRNA vaccine against emerging infectious disease within 100 days

/\@&

VERNAGEN

Target ID of emerging
infectious disease

Embedding CircRNA ®

#% LEVATIO

.4 Therapeutics
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Plasmid
Manufacturing Linearization  IVT Synthesis  Encapsulation  Fill & Finish

wdrati, & ——J
\ \\\\ "‘\:;bfx‘&ﬁ"}{vp —)
‘ #“ 3E>$ e FIH
\\\\ R . Clinical Study
Plasmid DNA* NA mRNA LNP DP

AnaPath .. .
nara Non-clinical animal safety assessment

Toxicology & Histopathology

APR (Spain), APS (Switzerland)
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