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Introduction € HisTORY & SuPPLY RECORD

= ST PHARM 4% = Supply Record
1983  AMM2| Aof MY
1988 L
2010 SOMAAIR1E MY (ST PHARM A W) Thymidine (dT) & (GSK, BMS)
2011 BY 719 KA AP YRAE MF (KA Thymidine (@T) M Sf S34"
HAISE &S, W 28F el 2000
2075 pA(USA), PMDA (Japan) cGMP 915 M1l %] HIV/AIDS X| 2R (Zidovudine) APl 22 (GSK)
2002 o o
2016 0|= XF2|AFSTAR (W), USA) HE 20005 ZEIIA] M7 2] 72 =SS, B0 ZF
. AFKE A 7| CHAF CHE S AF A AL N
KOSDAQ (KOSDAQ: 237690) A% (IPO), ${417|9] T CHEZ A 44} @ 2004 B 7h OFZ (Telbivudine) API 23
228 4% 24 2| A =4 (Frost & Sullivan) (Novartis)
2018 gonmguanza

RO &#| 214~ (AnaPath Services & Research) ¥ 2007 CH 7t AME AR API B2 (Roche)

2019 S H|IYN

STP1002(22tA) 2 ANAHUSA) IND ¢

LT ST @ 2012 HIV/AIDS X|2H| (Atazanavi) APl 22 (BMS)
202 STPO404 (AIDSX|Z2A|) AMA(EU) IMPD 2! & 2013

0|2 LEVATIO / VERNAGEN A2 (mRNA & CAR-NKT Alopifa) M| 2| = CHZE XZH| API S
5027 MRNAGMP (Mid-scale) 4| 2 (21 350-1,0002 &) 2015 (Gilead)

22| H 22% ZH LR Izozo QUAH1-2A B2 Oljgo API R

CAHESIR 47| CHE AL 44 OIAF <A ak

QUM A S2F Oligo API &
mRNA (Covid19) B Al Q1A 1A FISH @ 2021
OtEHX|S |0 22|10 CDMO, =3t{2 | 7|FAHCDMO) £=4t (Frost & Sullivan)
2022 EP_E|—| 'I_._XOI- 75)\2-1 z= 6. 4MO|.B) ' 2022 A,‘O'/_Q/l é’U[/goAP/
mRNA LNPE X, m—a

BT A NAI (No Action Indicated, %11

=a) FDA cGMP 215
STPO404 (AIDSA|=H|) O|= Yel2aet Tl &



Introduction @ =z=zzoz 2 ax

International
US-FDAPA)

FDA (2006) Pre-Approval

PMDA WHO
EDQM & WHO (2007) PAl MFDS Inspection
FDA (2009) EDQM : MFDS ! .
MFDS (2010) PMDA ; MFDS . MFDS 0 ;
. b . HERR PMDA ; US-FDA(NAI) |
Korean GMP ' WHO | MFDS '
. ! ! !

1992 ~ 1998 2000 ~ 2005 2006 ~ 2011 2013 2014 2015 2016 2018 2019 2021 2022 2023

Client B
Merck Sienel Client N
GSK ® Merk Client G Client N Client G
BMS ® Client R
° BMS Client 6 Slent J
GSK GSK Client J lent s
: Client Z
ClientM Client N
ROCHE ClientR Client A

Global Client
Audit
Successfully Inspected by

~ JL e
Q) sEazEnmy =YY U.S. FOOD & DRUG (N World Health — eDrre o TGA  ypra
Ministry of Food and Drug Safety ADMINISTRATION \“L\ 52 Alj Organl zation b Dclonie o the A_NIV |ISA ”;i;‘}g‘ﬂ.‘ﬁﬁféy n "

————




Introduction € st PHARM GLOBAL FAMILY

Gene therapy CDMO business from oligonucleotide to xRNA
Seamless Development from Manufacturing to Non-clinical animal safety service

ANAPATH SERVICES

BASEL, SWITZERLAND
(HISTOPATHOLOGY SERVICE)

STP AMERICA RESEARCH
DELAWARE, USA

ST PHARM
VERNAGEN
ANAPATH RESEARCH (H Q) ATLANTA, USA
BARCELONA, SPAIN SOUTH KOREA (BIOTECH, MRNA R&D)
(PRE-CLINICAL RESEARCH)
Total > 850 I:I°=| LEVATIO

SAN DIEGO, USA
(BIOTECH, CAR-NKT R&D)

C‘ AnaPath Research c{m AnaPath Services N STPHARM

@\& VERNAGEN &9~ STP America Research
Barcelona, Spain Basel, Switzerland South Korea

VeRAGEN Atlanta, USA AP Delaware, USA




Business 0 CDMO AR EY (Business Overview)

= ST PHARM CDMO &H&t &2k

s

N

/ 2018. Polynucleotide
2008. Oligonucleotide
* mRNA
Cap— 5"-UTR~ ORF ~3-utR— AAAAA
1983. Nucleoside/tide Poly(a) Tail

e Antisense (ASO)
* siRNA / miRNA

* Aptamer

* CircRNA (&)
+ Monomer (PNS / PA)

- Zidovudine (0fl0|= x|2R]) * Decoys . samRNA (X7} %
e Others NoES e Suib ic pr
Cap- —s'-as_-llll r ORF .3%-cse. AAAAA

n
Poly(A) Tail

+ Sofosbuvir (C& 2+E x| 2H]|)
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Market RNA-based Therapeutics 7H'd

= Qverview

RNA X|Z2X|= 1MICH XM 2Xt2tet=,
3AICH X[ZX| 2, ZEe| 21910]

A-”[H ol'x-"XlEx-Ilol o|.7:”E |:|:|0_||__-|E

= Eh

2ol 4HS A= ZUHRI K= Jts

= RNA 7|2t X| = H|

QEXIXIER 19| WO 2 QM HE Ho|| Bo{sH= RNAZ 0|23t of2

- &8 7| Y | CHHES ARMO|| X¢HE
—%2—? Anti-sense (ASO), siRNA, miRNA &
- CHE 9F=: 1. Spinraza (lonis / Biogen) M4+M22|55 (HO{= 2k 2%)

2. Legvio (Alnylam / Novartis) R84 IX|&EZ

= RNA 7|8t X| 22X EA
2t . Kl (Em CHIHENOf| CHSH MEHAM O] &=
&0t 7 (ZHEret o= CIXIR) }’S%'é! ™ 2 OfLy
I-HM 71| gis (T é*s’i.*% o2) P7IE X|2H e 22
I|5EAL 2F2 X|&A 24 P Lequio 23| /¢, Repatha 1-23] /2
Shxf| CHH| ZX|A P Lequio $4,000 O[3, Repatha $5,850
: 23| (E& &7()ol cHet MEddo| S5, 7t & o[ V|2 & 2 &
D LNP S Ciefot M| JHE (o)
4+, Fot § FofdhH sjo= BEET| 2y (9], efat)
Avidityjil: AOC (Antibody oligonucleotide conjugates)
CHEFMA 0|2 =8, MR 25 = 442 CDMO 2tH, Shortage

IT Oy L—L—

Lo
ikl

= Central Dogma (4! €2|)

RNA 7|2t X| 2| (0. ASO) 22 22|

mR? DISEASE PROTEINS

> ' > @
Transcription - Not Translate @
-

Antisense Drug ii!

(Oligonucleotide) Conventional Drug

DNA

Alnylam XHA| siRNA 214 43 8:62.5%

High-Yield Productivity of Alnylam RNAi Therapeutics Platform

Comparison of Historical Industry Metrics to Alnylam Portfolio!

Probability of Success (POS) by Phase Transition

Percent POS

% POS, Phase 1102 % POS, Phase 2to 3 % POS, Phase 3

W Industry (overall)?

ZX : Alnylam]

W Alnylam? M Industry (blomarker-driven programs})®

L. o patvers



- Hofol MDS (B40IEHASER)E 20241 £ Aefst HYY, ¢ 120(22] HYy
- AN = StXt 11T 7k 22[10 AR IX|[EEK[=XH| CHH| 1081 O| & AR
0f 43 7.5mg/kg £0{, &txte| W =2A| 70kg 718 Al A7t F0{ZF 6,825mg
0=, {8 570= 26Xt = 2k 48HH 2 (4)2HE F0] A| A7t 22|10 AR272F137 (273)kg
F(24MR3) U4 34 183, AML (E4S+44EY) SO HSZ 4T 5
= Avidity, TN 2| X2 2O Z siRNA X Mt M2
- AOC (Al 22|21 Fe7ls) 2 7, = oo &7V|= 22|10 o= MY 7HssiA
- 5|7 fHEe, Thd st 2|of| CHFot StM| =2 7He St Jtsd
= Alnylam, siRNAZ == MEsiF= HEKN| (16 274
- LXSIO|H X|of, FAH[2E, LB S | E Et2U2E 5= siRNA HE3F =i

GalNAc

Internal C16

Met primary endpoint (8-week TI)

Highly statistically significant and clinically meaningful improvement in 8-week Tl

Imetelstat Placebo
(n=118) (n=60)

[ZH : Geron]

8-week T, n (%) 47 (39.8) 9 (15.0) =<0.001
95% CI (30.9,49.3) (7.1, 26.6)
Median duration of 8-week TI* [EX : Geron]

Highly statistically significant and clinically meaningful durability of Tl

1009 -

£ tat | Placebo | =
£ [ etetstat | placebo | e |
2 s Median Tl duration (weeks)* 51.6 13.3 0.23 <0.001
£ 7%
= 9
0%
B
5 f P
2 o L.
£ ———e
o =
£
&

[EA: Alnylam]

Unconjugated SIRNA C16-SiRNA




Market o RNA-based Therapeutics A|E

= RNA 7|2 X2 /| AlEe| =t |

18 ZEMIZE 1} 7= (Gal-Nac) W22 PRI RSO 2 X| 24| S =, 22X AFAISS| RNA 7|2 X|=ZX| Tho|Z2tel i 55
2 o

Leqvio (Inclisiran) € ZE2 24 AHE BREZISE RNA Aok AlRist 501 oA p 212 (Oligonucleotide) 2 25 MY
CPNPS R g2ln&E2E0/E CMO

SCAFSELE|E 2 0|S P st A AZE 412 Ton TR

RNA 7|2t X|2X| Global AR F2 : 214, 6,52 P ‘304, F >32.6%2 ML

SEYUH|2AAL S lonis, Alnylam SOIM 7S P XHA| 71 2ty Oh 3 2 22|15 2AQEI0|C Y HY U WS A7 MM A4S
= Global RNA BHA /K| 2| A|EF H 2 (mRNA FI2|) mg my 09 s
Pelacarsen yEd g Apola P3 80 24 90 1,000,000 960  Novartis
o . \upanorsen INYS XS ANGPTLS P2 g %0 1380000 135 QAEg
[Etel: =8, 22 1,2509/USD] Upside P e o b o S =
Potential - IONIS-AGT-Lx HEM 2gS  AGT P2 80 a8 640 540675 46
32.6 10N443 (AZDB233) oMK TS PCSK9 P2 0 24 360 1380000 497 AstaZeneca
10N224 HIYFHAZIE  DGAT2 P2 80 124 950 640,000 614
CAGR 17.6% JONIS-MAPTr Y=st0[0), X0y TAU P2 100 44 400 1500000 600 Bogen
Bepirowrsen BYZHASA  HBV P2 0 63 1800 1000000 1800 GXK
Leqvio (indlisiran) OJAXILYE PCSKS & 300 24 600 1380000 828  Novartis
Ayiam  Ziebesian (ALN-AGD  DAXIEH  AGT P2 600 2 1200 1000000 1200
ANHBVO2 VRIS BHZIEAIEH  HBV P2 20 2 400 500000 200
Diema  DCRHBVS RG6X6)  BHZEAZH  HBV P2 %0 a8 1440 500000 70 Rohe
ARO-ANG3 OMNEEE  ANGPTLS P2 20 2 400 1380000 55
6.5 AROHSD HUEONEE  HOTEE P2 m A 40 1000000 0 oxX
Artowhead - 3089 BY ZIE ORI HBY P2 400 34 1200 500000 600 Janssen
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 AMGSY0) Olpasiran) ~ Alga ag LP@ 7] 200 a4 800 1000000 800 Amgen
$75: OlAl 24l CHAlO| 2EIL E9f | EQF7 = =] = = MX A 29 10 X
[£X: Research & Market July. 2021] %;: gft?ﬁ%ﬂé‘i‘ﬁg#g?gﬂ R R A R e R (BN M4N83H]

10



Market 0 RNA-based Therapeutics (MRNA A|Z})

= Overview = mRNA Platform (8i&l7|=)
COVID-19 mRNA HiAlo B2 JHEt 7|7kat A&t 5712

1) 5' Cap ping (¥ &4 7|=)
HEXMOI mRNA 2|E e Z71 5 CH2FAto] 7HS8iE (‘214 0= 60X )

% BCC Reseach: 2026 mRNA A|ZF 72 126% 2 Mt RNA
| - |
= mRNA 7|8t X|2X| / 2= EN
~ ._P x| A /Og*c',l : H| 7.:.*?:”.'*6'. ?I:% IF_E", E.;W—.Hjé' *._E—.)}:" UTR CODING SEQUENCE AAAAA
sop £3 2UQ / QEAFHY THs Y e Capping

- MAR MM P B2 Scale-up

- X|2H| 2% 7 M (Platform HE

=\_|
==

mRNA 22l gl x| 22| 22 1iE =8 (Y =H) mRNA
. MAME
COVID-19 I Wxzs 1 eoareal HNPTees
e ofEl ('214 2F 60% ) M xi22A [} coviD-19Al
= oI_|I|xI
QJ _—
5
e 15e o|23tx| A
%.a 32%
- i e H
20 ; ’ - S| AHIE
<) / Non-COVID mRNA Ef offif & Ty . }, 52%
~ ' RZ Aw QY xua WAAEEY =
g o 0 | | LNP U EREE

T
2020 2021 2024 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035



Market

% Of All RNA Fina

=
=<
F3

Exhibit 1: Growth In RNA Pipeline Has Doubled Since 2017

900

852

200

2017 2018 2019 2020 2021 2022
@ RNAI Antisense therapy @ mRNA @ Oligonuclestide, non-antisense, non-RNAI @ Aptamer

Notes: Chart includes i in frompi
taken in May.

through pre-regi: ion. Annual snap

Exhibit 2: RNA Technologies: Source Of Increasing
Venture Capital Investment

60% *2022 through 30
31 October

2017 2018 2019 2020 2021 2022+

@ RNA Venture As % Of All RNA Financing Total Number Of RNA Venture Financings

Total Number Of RNA Venture F

° RNA-based Therapeutics A| %

Exhibit 4: Most Active Corporate/Pharma Investors
In RNA Venture Rounds Since 2017
5&17 . ©
G2 v D 5
deisamessoo (I 5
uiyasaVeres (N -
== S :
G- I s .
o= I :
Faseiias ([N 3
S
<N N s

Number Of RNA Venture Financings

Data through 31 October 2022

Exhibit 6: Shift From RNAi To mRNA: RNA Acquisitions
By Modality

2017

2018

2019

2021 |
2022+ *2022 through 31 October
) a4 5 6 7
Number Of Acquisitions
@ mRNA RNAI @ Antisense @ Oligonucleotide, non-antisense, non-RNAI @ Aptamer @ RNA delivery
@ Oligopeptide
Notes: mRNA includes ics, or cell Deals that include >1 RNA modality

were counted more than once.

Celgene’s investments were done prior to
close of acquistion by Bristol Myers Squibb

Exhibit 5: RNA Partnerships Are Growing With

Average Values >$500M

‘6°

2017 2018 2019 2020 2021
Year

Note: Size of bubble represents average deal value for that year
* 2022 through 31 October

Number Of RNA Venture Rounds
With Corporate Investors

3 4 5 3 14

® 2017 @ 2018 @ 2019 @ 2020 @ 2021 2022*

Corporate-Backed RNA Venture Rounds As Percentage

Of All RNA Venture Rounds

50% 25% 50% 23% a2%

® 2017 @ 2018 @ 2019 @ 2020 @ 2021 2022%

#2022 through 31 October

[EX : Biomedtracker]
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Market 0 RNA-based Therapeutics (mRNA 7l{'d)

= MRNA SA /X=X HE -

e STPHARM.

PEI I I Hm E E = E E E E & E & & EEm

VT &4 New 5' Cap Analog M3t (DDS)
g «LNP:
- pDNA A5s}
X cap FAH| (SmartCape) MRNA & HIZ LjolAf 58 g0l 2
° II‘X‘” i% (COdOn) -*-lx—-llﬁl' (mRNA O|_|'xc->|§|') -6-|_EE Ao-|_|_ [Ik=13 X-IEI'%
= = H =
IVT 2[x{sto] SHot Fed + screening library 7hS . XM LNP % 7| O|H LNP 2R
N E| ™2 cap RAM M 7ts (SmartLNP®, STLNP®,
MM ME L Mg MeF In-license LNP)
S s s s s s s s E-. - OE OE E E E EEEEEE BB EEm - EE E EEEEEEE DD BB BB -

‘----------'

mRNA 221 8! X|Z2H| M= 2L 1) Plasmid DNA(pDNA)OIA FAFEl mRNAZ e, 2) ™|, 3) £H, ZXS
STPHARM= &iA 7|&¢2l Cappingdt LNP, =2 |22l PEG-Lipid, Cationic (LNPS| HME) Mit A

Fill & Finish
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Business 0 Oligonucleotide CDMO

i ineli MMy TE2HE
= Oligonucleotide CDMO2| aHAl Zx= = ST PHARM Oligo Pipeline (HX| ZZ2HE >207H)
- Global 3 ¢/ LH Oligo CDMO 2 (‘453 6.4mol, Global No. 1) e Hox Stage
- Global £2°| Monomer / Oligo & SA| AHAF A|AE Phase1 Phase2 Phase3 Commercial
> SZHIE g 7h2 2, Zxo| FUN, oHEEel 28 SEdAEAA L Es ®
. SRHHMB  HAHIPIS J
- Global %% Pharma Z1419| Oligo 2%
S2HHI0|2EC  MDS/MF/AML °
- Strong Track Record (Since 1983) E——— e o
ZEwholes D M EY °
X|AXo| =M
= X|EHel 4 S2ER|ALE BY 7t ®
- 1k 2R 3345 9| 60% R (224 48 &F) S2ERGALF BY 2ted °
- 2K} 9be ZAF 3 4Z 0| 40% B (224 78 2E) SZERAALG gEs ®
* ZZH T[S TR DL MHIZ 2 SEEHI0|2E D RTULLEUET )
m2ea| HI HIHA ZKIEHEX| (234 AR 242 0 &) S2EN2fALF NASH J
_ e = YR H BY 719} o
2 O|= AAL :
- 2REUS 4 = ST PHARM Oligo CDMO OH= 30| [Erel: of2d)
- =LH X|% 2018 Global API M= MZ 24 2| A A £=AF (Frost & Sullivan) CAGR 79%

- Roche CDMO Award 2019 =4t

(Oligo A2k 20t : Global %/ / Small molecule 2k 20} : OFA|O} %] )
- 202714 Ofe x| %11 Oligo CDMO MH, Zol{2| 7|4 =4 (Frost & Sullivan) _m_Ej

- BFAZHHA NAI(No Action Indicated, £ 11 5&) FDA cGMP 21&
2018 2019 2020 2021 2022
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Business

0 Oligonucleotide CDMO

= 23, M| H222| 15 (75) &3

nbars,

A% (High-growth market)2| Z&ist

£ (strong demand)0i| M| CHE

214 221 % ‘25 1Q(E) 264 1Q(E)
Oligo A&k HI1= 1, 2kt =M
H1s (Global XISkt 22 msh M 23 1¢HA| X 23 2EHA|
2.0 mole 6.4 mole 9.1 mole 12~14 mole
= CAPA (2F 330kg~1t) (2F1t-3.2t) (2F1.4t-4.6t) 14mol 7|& (& 2.3t-71)
AH| Line (CH) 1 4 7 10
1HH 3.2HY 4.6 HY 7.0 HY

AlSHHm A

Oligo R&D Center

ntix|

Oligo pilot plant

21 A%

nHiX| 43kg

EeEXS

H 27

%

ntix|

PYIEE
ntHX| 52kg (21% A)

By 9

M 19 (28% V)

a 6.4/mole)

TS

[ A

4
mRNA plant

[1 mole2 & 167kg ~ 500kg]
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WbatchSh A AIZF mAMASE 21% 1

« ZYE A Solvent 74 22| &3}
225

THBER ASML AN

Production process optimization
- 2t Crude =& 4, DX Fractionation Strategy Z[X 3}
- UF batch size %|Ci3}, £|F API 22/2|= Procedure 7§M
MH|Z3t W Cleaning Xt 7HM

- Robust®?t 2% Control H| 7=

2021.03 2021.10 2022.09
- Contamination risk = ¢
HZEY m¥E2Y HZ=H2
L e Batch Term (M|Z=7|¢h th=
L - oHd 15/3HK] p 10 /38X

- ™A - 12 /384X] p 9 /3HIKX]

« 5’8 Reviews S0t 2282% &8 M7 & 2X i
|.

« Cleaning procedure 7§41 : M|=¢ tt= Sl HE HZ
e UF 3™ membrane reuse 373 & > MAHIE HZ

2021.03 2022.09 2021.03 2022.09



Business 0 Oligonucleotide CDMO

Synthesis of NUAAP siRNA Using Dimer Blocks

> DimerE AFE%H 22| HZE7|=2 AE iy Elmes VNl R ==

> UHIHE O Z AFE8L= monomer PA CHAI 6702] dimer PASE AtE3H 4
> FLPO| 28 2= NSI=2 AN =5 e

>

Dimer M= % 22|11 ghd 6”’\'7|§ B2

= Synthesis of NUAAP siRNA

sense: 5’-CAG AAG AGA UCU GCA UGU UUU-3’
antisense: 5’-AAC AUG CAG AUC UCU UCU GUU-3’

¥

sense: 5’-CA GA A GA GA UC UG CA UG UU UU-3’
antisense: 5’-AA CA UG CA GA UC UC U UC UG UU-3’

2

CA GA UU UC UG AA

Improvement of using NUAAP siRNA in the sequence

190

5’-CA GA A GA GA UC UG CA UG l.th UU-3’ (51%)
5’-CA GA A GA GA UC UG CA UG UU-3’ (58%)
5’-CA GA A GA GA UC UG CA UG YU UU-3’ (62%)

I T I T I
1 15 20 25 a0

Improvement in HPLC observed using UU/UG sense, up to 11 %

5’- AAC AUG CAG AUC UCU UCU GUU-3’ (58%)

5’-AA CA UG CA GA UC UC U UC UG UU-3’ (66%)
5’-AA CA UG CA GA UC UC U Y€ UG UU-3’ (61%)
5’-AA CA UG CA GA UC UC U UC UG UU-3’ (66%)
5’-AA CA UG CA GA UC UC YU C UG UU-3’ (71%)

Improvement in HPLC purity for antisense strand with dimer blocks

18



Business @ oligonucleotide CDMO

LPOS (Liquid Phase Oligonucleotide Synthesis)

SPOS LPOS

1
Column 2-Phases
(Solid/Liquid)

Q.

B Tay
Reaction \.l
m medim

Reactor

Single Phases
(Liquid) a

Soluble polymer
Insolubleisupport = support
T o ;

w Reaction
0/ medmm y Qe ,Q
P

A

Heterogeneous conditions Homogeneous conditions

O o
E3}El Soluble polymer supportl] S8 AME# 1t S 8H 4
M 27He| S EEHMAALR SSHT el &
SPOSO| H|&ll 2O AFRZS SIX3| SU &

o o=

YV V V V

=o|219f TfE Aol EOI(EIAl AFO|= 108 Ofd) 5l0 &-&=tof

Ohde
HO

0 Base
13 Detnitylation
by Crganic Acid
with indales o7 Pyrroles o MeO
Ole o \"/\)Lo—ﬂn:hm
) Menmallizstion ]
0 oy Crgamic Base

z NC.._‘/-\O N
)

MeO O o Base
O b (o] wﬂn ithest Actvater
0 »
\(\)\A"m‘ One Isolation

i -
on B In One Cycle

MeO
Meo @ 0 Bass \kj’ase
o
O 4) Cradation

S o ;
NC

NC._—~, P=00rs \‘/\O
(o] 4 5) Prcipitatior Baee

— Q
4

n

4>
20
Ojo

AZ[0l PMI (Process Mass Intensity)0ll &8 U=

AN

p Base from CH,CN
o]
0 0
‘rr\)Lﬂn:har
Anchor
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Business 0 mRNA EHE 7|&

» mMRNA Business M2F

mRNA LNP P> Manufacturing
5' Cap mRNA Modification Al RNA EE B3 = A4t gl ooy LNP 7 CHEFH A

(Microfluidics)

a8
....

TET MR F \ > ’%'g o~
P X Dy @ = QN = @ %

a2 -3 K—/

v v v v v

+ SmartCap® x| E3 o XA Sy S5 Y

at * CircRNA, saRNA &8 « 0|23 XA + SmartLNP® 35 7t « K| AlM 2% (GMP)
. 3| d2| gl L. . N
- licensing 72} . A7 58 7l e Mo as R HSHI . peg-tipid . STLNP® X} =4 + 44/31/2 Co-work
2 (Levatio 5)
HAMIA mRNA Aok A= T2 MEL{4 S S8t CDMO AtiE 72 HE a3 s gl kS e S50l
HRE23t= £5] 2|m| ot st (Lh/2l cha) 28 22X (Lipid S (3= Fl= PNES-TE-; H2F A AJAR) 7

ZLH/2| A/ ATR T712S STt 7|& LiA2 (mRNA - LNP (2= HEH))

—=

N

A HE i SHE 7|82 E mRNA CDMO E2F 3
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Business 0 mRNA EHE 7|&

Core Technology

q coninG seQuence || utr [LY.V.V.V
ST PHARM=2 mRNA 28 347|188 |2

1) 5’'capping 2) LNP Platform Technology (Sl\ﬁla-\:"::'igEP )

ST PHARM 1189 Capping 7| & SmartCap® 55
ST PHARM 11.5.2| LNP, STLNP®, SmartTLNP® £35] . SmartCap® N STLNP® /5martLNP®

» SmartCap®
> LNP 1% M2t

* 1. In-Licensing LNP
- Global A|ZH0j M 2IZEl 7|2 (GENEVANT)

- MRNA QFEs} o 7|%
« 209108, 3L S5 SE /=M S A S
 C}QFSt Cap analogue 25 (305 0[4))

- ST Pharm LNP (STLNP®)
. ZTHA} CHH| M2 71

- ST PHARM XHH| 7t LNP (2L E5] )
- mRNA CDMO At E ¢l2t Platform

CAP Library Screening System _

> 4 &Y « Next generation LNP (SmartLNP®)

« 12 StEY analogue E& > LS IZ4AL 2t 20| - ostol 0|37l W HTE O] ZE AT SEEE 2F £
= - HAHIS SEARIL OFA A 7
IT

2
=
o wHl g > Epll SHRL T 20| AU St obE Tl S (Juh S8 22)

Jtot
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Business © mrvaZzEo2

= SmartCap® o
L 3
. oyt 2|Ag) 7| KEOZ 30 BO| 24T 9 HS HMAL 35 : CGap SUTR ORF 3-utR- AAAAA,
‘e “.' Poly(A) Tail
» DOt 22|17 B EA| 7|2 HIEOR wEA HE Jts g
- 2=zt S5)(27), 20108 IS S2/ZHSS T 5 fLNH B4 A2 BASE
HO
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Capping Libray Screening System : Summary

® Trinucleotide SmartCAP Potecy

1. fLUC

Cell line IVT Western blot Luciferase assay
HEK293T SC101 > SC103 > BHA} Cap > SC203 > SC103 > SC101 > SC118 > ZBHA}L
SC101 > SC118 > SC103 > ZA™ SC118 Cap
Huh 7 AtCap SC103 > SC118 > SC101 > Z™AtCap > | SC101 > SC103 > SC118 > HMA}
_ -
Cell line IVT Western blot
HEK293T SC118 > SC103 > d&AtCap > SC101 >
SC101 > SC118 > SC103 > AMA} 5C203
Cai ii"i i ﬁxmiiii i iiiii i iiiii i
Cell line VT ELISA Reference
SC202 > SC203 > SC103 > SC101 = 7 A
HEK293T SC103 > SC101 > ZMAHCap > SC118 SC202 > B’ AtCap > SC101
SC202 Z4RH A
Huh 7 5C202 > 5C103 s [Cap > SC10T > SC202 > SC101 > AMAFCap

% Coding sequence and/or cell-specitic SmartCAP available by Capping Libray Screening System
0 ST PHARM



Business 0 mRNA EHE 7|&

= ST Pharm®| LNP Z2HE

In-licensing LNP

Genevant LNP
UMS S| ABHE2 LNP

COVID-19 mRNA &1 720 Mg

Ol AE|E nRof &2 LNP

STLNP® * mRNA CDMO At E 2/s & old
* QI X7IHISIEIEE mRNA HAl0f XS
* O AE[ES| XtACH LNP
g SmartLNP® * O[Tl w4 AREIN ISINY, 289 FEE=E H[YY AlHS
Image Source from Precision Nanosystems A 7|2£_ LNP EHHl EPO(E%;@@C&IIH E-I_l'H_I'IIIEI HEI'-(I)JEOF 33% §7|_
= LNPE X| =2 GMP CHZF A
BioNTech-Pfizer Moderna
o|=23t X|& ALC-0315 H 3= 0f4 SM-102 H 3= 0f4
LNPE X|H
PEG X|& ALC-0159 H1= ol PEG2000-DMG H 1= 04t

* O| AE[ T AlSHAm A0 A it
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Influence of ionizable lipid on LNP potency

=  SmartLNP (SML-101) showed the greatest potency and lower immune stimulation compare to other LNP
formulations, indicating the importance of ionizable lipids for formulation and its potency

» MCP-1 level analysis > IL-6 level analysis
Greater p
otency 4.0x10° 3.5x10°
3.0%10°
3.0%x105 ®Moderna
) 2.5%105 - ¥ Pfizer-BioNTech m C12-200
—_ ® Moderna —
T = C12-200 T
z 2 2.0x10°
Q 2.0x10° o
w w
5 £ 1.5x10°
£ £
=] =]
I I
1.0%105
1.0%10°]
5.0%10%
PBS mMC3 mRNA BaaC RNA
0.0t rrrrrrr—irrrrrrrrT |...- ..... T T T 0.0 —— T T T T T T T T T T T T T T T T T T T T
150 200 250 300 350 400 0 200 400 600 800
MCP-1 (pg/mL) Greater immun IL-6 (pg/mL)
«  hEPO @ 6h (0.5 mg/kg; Balb/C mice; IV - e stimulation *  hEPO @ 6h (0.5 mg/kg; Balb/C mice; IV

o sPEARM injection )

Copyright © 2023 ST Pharm Co. Ltd.



In vivo fransfection efficacy of SML-101

= /nvivo expression level of hEPO mRNA encapsulated in SML-101 showed 1.72 times higher AUC than Pfizer-BioNTech LNP (ALC-
0315) in blood for 48 hours after IV injection (0.1 mg/kg)

= /nvivo delivery of target-specific siRNA encapsulated in SML-101 and ALC-0315 LNP confirmed through FVII knock-down
efficiency study, and SML-101 had greater inhibition effect than ALC-0315 at all dose levels

» In vivo delivery of hEPO mRNA » In vivo delivery of target-specific siRNA
" SML-101
= ) SML-101 ALC-0315
600 =B ALC-0315 ~ 120 - 120
= 5004 % 100 < 100
E 5 80 S 80
2 4007 % 60 @ 60
= 1.72 X gre g g
Q ang g_ 40 g. 40
pr ater AUC 3 20 3 20
2001 ~ E 0 E 0
o oy.% oy.@ &‘9 ‘§{9 ‘§{9 ‘%‘9
'.5& N 65& ?"& » 656‘
g N N S N o oS
0 5 10 15 20 25 30 35 40 45 50
Time (hr)
{; ST PHARM
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Business € UI=xiMe mRNA BE |2

= Vernagen (H{L}H)

|12 & 35T
0|2 ofl=2| chetm
0|2 ofl=2| chetm

SFTSV (B3 HEALUATSHHI0[HA)
Nipah Virus (L|Itato|2{A)
Langya Virus (2f0ftto|2{A) A7IEE 73 Cistn

Heartland Virus (SIS EH[O|2{A) CDC (0|= 2EH)

= Levatio (B|HIE|2)

2022 2023

2024

2021

circRNA SHE 7|2 Engineering & Validation
Autoantigen Vaccine SHEN M} MOA / POC _
Neoantigen Vaccine RHSH X3} MOA / POC _
CAR-NKT (Cancers) SHEX X|H3} /'poc
q = =2 X1 x| xS MOA
CAR-NKT (Autoimmune) FEEE XX} /POC

* MOA(ZS DH7HLE 7Y, Mechanism of Action), POC(ZH'E H#&!, Proof of Concept)

1

Nt

vernaGan i

UNIVERSITY

,Il "' 7
CnC

CENTERS FOR DISEASE™
CONTROL AND PREVENTION

000
.

Medical School

=% LEVATIO
2
f:.-_ 0 H
" Therapeutics
R EriE
sy | ems wmy S BR o
mRNA X X X X 0}
Self-
replicating X X X 0] A
RNA
circRNA 0] (0] (0] (0] A
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Business 0 CDMO (mRNA)

“ From milligram to kilogram scale production”

‘ . mRNA Plant

[
o
o
=
[>

> 1. R&D / Small scale production
5 mRNAZZ (18)
Completion: 20 8¥
Capacity : H| &4 A&

» 2. Mid-scale production (GMP)
HH2 mRNA 3& AlM =5 (15)
Completion: 214 58
Capacity: Milligram to multi-gram /month
1,0008H == /1A

» 3.large / Commercial scale production (GMP)

HHE mRNA SZ AlE &% (3,58) 72/ &
Capacity: 100-120 g /&
3,500 ~ 19 =X /1A

* TN 5 2K0] 42} BIE s
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= ST PHARM Virtual R&D ~2f

‘Minimizing R&D cost and expediting drug development process”

“Creating a synergy effect with APl COMO business”

) ST PHARM
A A

Collaboration Incubation

v

<

C&D A8&D Cx0s s
% e
WDGMIF HEAH D QUBESTED”
NI .
MEOIMBE  Soams iy Db
KRICT  Institut Pasteur ACCELERA

KKIKH @} Northwestern -G.;-' eurofins

Universit
¥ ga £ Northwestern
USC @ University

SOUTHERN RESEARCH
INSTITUTE

K. W EMORY

UNIVERSITY

- Strategic
Partnership

- Joint
Venture

- In/Out-

Licensing

= ST PHARM Pipeline

STPO404 - “M/AH Z(Z 21X X ZHZ A8 ZtEE 0] Q= AIDS XZ A"
‘2018 0/= FEEZ2I(NIH) S7XIE 217 15"
ALLINI Z[H L == 22617 2140] XIZ &2/ First in class”
“OIE{ 5K 2.9 BIZ0f 2L/ Ao, 7/= 0ff0|= X Z2HES] L F5
12 18] & 9 BI| X|£8 FA

STPIO0Z - "M %% 12/ 18] FTEOE e F0I L& A ZA (First in class)”
THEI 9 jAMESTS, 718 SO HSE Sf

"OJHIEA ZEF2 I LA BIXF, KRAS/NRAS = 7410] LEIX} 2EXF EF 2"

Stage
Pipeline Partner
Discovery Pre-clinical Phasel
STPO404 Emory Univ. PY
(AIDS) Colorado State Univ.
S(-E_f;g?)z Asan Hospital o
oo
STP2104
(Covid 19 &A1) X ®
STP2150
(Covid 19 #41) A ®

(20|22 Variant)
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Business @ ALuNI A7 oiziLIET STPOSOS

> STP04042| Al MOA(ZE H|7ILE) .
> STP0404 5 (H4h

MK elg (A)
: (A) (B) Table 3. Antiviral activity in Raltegravir-resistant strains
Infectious HIV-1 MNon-infectious HIV-1 Average ICg (range, nM)
. G Compounds
ithout inhibit treated with allosteric

withoutin o integrase inhibitor (ALLINI) PBMC MT-4
STP0404 0.08 (0.02~0.22) 2.49 (0.95~3.48)
Zidovubine 7.66 (0.22~20.7) 37.04 (20.7~57.8)
Raltegravir 1,227.70 (12.5~3,038) 2525 (351~4,322)

Elvitegravir - 2751.5 (276~10,000)

Dolutegravir - 4.57 (3.07~8.54)

RAL-resistart strains: 4738 2, 4736 4, 807Q_1, 2070.2, 1604_1

integrase + ALLINI = ZH|J2HH|20]] L§A 0| wHANSE ZFH =l M| ZO|A] HfO|2 A S B M

- STP0404 B 50 BIORE B50| 943, HRE0I2 L 3=

% |C50: HHO|2{ 20| 22 50% 0| &t HAA7| =0 Eevt HEAESE

Kess/ et al, Cell, 2016, 166, 1257

W

TEM study in Emory Univ.

= 0|2 EZ2t= g M. Kvaratskhelia 24=7t ALLINI (Allosteric integrase inhibitor)2| A7 22 HF{LIESS A, "6 HHE
= QIE|J2tH| A= 0f0|= HIO|2{A2] RNAS =3 MIZE0f| ML Sedt= WS FLTIGHH, virionSh (SFMEIL 25| Z4HE 0] Qo2 Hottn Q= Mel) el g (A)
ALLINI= QIE|22kH| 247} HIO|2{ A2 RNASH Zefdh= AS AXMSHY] QIE| T2t 249 HIF AL S2|NHHE £TISHH, HHO[2{A RNAS| 243t
(H2IX] A4 mislocalization)E SE & (B)
* STP0404 £0{ (B)= 00| = HIO|2{AC| RNAS HIO|HMAE EHS6t= 2afol A E HIOR QREoto] H|ZHAM HA XIS Mt
= New MOA for HIV-cure as “maturation inhibitor” - “Divide and Conquer”, not ‘Shock & Kill' or ‘Block & Lock"
= ALLINI 2 HIHUE #ES 28 18 0|7 LA (NIH) &7 XY 2hd|= MY, o2 2| Cie}, S22t st 3SHATL I 5
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CRO (AnaPath Research & Service)

Global CRO (H|AA[HEF MH|A) HA| QI

o™MaT = ¢§ %-CP-_I' @&*3—4. 7oril' Client—leading CcDMO x'iéf
‘20, Spain HQl 12X H &tz o[ 2AX QI Xt2|At Turn around ('214, 2Q 243})
» AnaPath Research (Barcelona, Spain) = AnaPath Service (Basel, Switzerland)
) - cs0: 247 L K3t SA2st
- o13.1986 A2 (Envigo Spain HQl) CSO: Klause Weber (Global &AL M 2|Stxp)
20194 118 AnaPatho] 24 - Global 47| H] 2JA CROZIHI (X U S4 walet S3f)
- HE(RE): A= 12 sqm, CHX| 28 sgm, S= AtSH (387H) - GLPQ2IE (2006), 3 Safety Alliance 7+
- B¥30|, E7|, 74 S 8000 02| 2 ER - oM S22 0[8%H1,0007H O|Ate| ohd =M SRt AP E XM F
i \\/7
Project Development PEEEE b i § //{4_ n IES
l, KN
ik
cient  {Safety Alliance ——— selcia
T_\r l
Contract

Sub-Contract

O@acon

AnaPath

BIOSERVICE

S
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Thank You

ST PHARM

Technology-Driven Gene therapy CDMO
From Oligonucleotide to mRNA




