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SCIENCE.TECHNOLOGY.PROGRESS

= ST PHARM ¥& =  Supply Record

1983  AbHa| mek M € 1988 Thymidine (dT) 3& (GSK, BMS)

2010 SOHZAIRIE HY (ST PHARM AHY 1H3) “Thymidine (dT) M7 /cH ZZA”
BY ZH) XI2X| MA YRAE MF (RINZH ) 2000 |

s M1 EE, W 237 Ut ¢ MIA| £|Z HIV/AIDS X|ZH| (Zidovudine) API &3 (GSK)
FDA(USA), PMDA (Japan) cGMP QI& @ 2002 2000L70H ZEIIX] M ZTf 722 £ SHRAE, Bl Z3F
0| = X}$|AF STAR A& (A USA) B 7t °F= (Telbivudine) APl 23 (Novartis)
S8 H A CRO M| 212 (AnaPath Services & Research) ¢ 2004

5016 KOSDAQ (KOSDAQ: 237690) 4% (IPO)
7| 4 CHEEY, 22 4% 25 2[4, Roche CDMO Award %4

o EEEE 2 AYE MY (uE 3T CH 7t Y48 A= API 33 (Roche)

2020 gain mg MW =2 )
STP1002(2 Y H|) Ae1(USA) IND 52 HIV/AIDS X|2H| (Atazanavi) API 25 (BMS)
STP0404 (AIDSX|2X|) Y& 14HEU) IMPD S¢! 2012
O|= LEVATIO / VERNAGEN A2 (mRNA & CAR-NKT 412F7gh 2013 = .

ropy  EHEHSDIIY BhEHY 24 M| 2= cete x|§x1| APl 28 (Gilead)
mRNA GMP (Mid-scale) A1H| 7% (@1 350~1,0002 EX) 2015 2 1-28 2 Oligo APIS
2|1 M 23% 4 L8 QA 34 B Oligo API &
OFEfX| %|11 22|11 CDMO, Sdli2] 7| U & (CDMO) =4 (Frost & Sullivan) 2020
HH T A NAI (No Action Indicated, |11 S&) FDA cGMP 25 2021

2022 22|11 13% 34 (% 6.4Mole) 22 AlRist E&F Oligo APl S

mMRNA (Covid19) B Al QIAF 1AF RIGH

STP0404 (AIDSKX|2A|) O|= A&2adt T &

R&D O|H|O|M ME 2t5 (EHE) 2023 27| gt £8F Oligo API 82
2023 H]222|1S S % (2025 20T 0|H)

HASX 2 M HY7|H 27|10 58

2022 mRNA LNPE X/Z B3

-
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International
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ST PHARM GLOBAL FAMILY

3 VERNAGEN

2
STP America

§ Z
AnaPath AnaPath
\ ‘ Seas®
AnaPath Service ST PHARM LEVATIO Vernagen
Seoul KOREA San Diego, USA Atlanta, USA Research
APl CMO & CDMO XRNA & CAR-NKT AER & mRNA vaccine Delaware, USA

AnaPath Research
Barcelona, Spain Base| Switzerland
Non-clinical animal safety service Histopathology service
(200 FTE) (42 FTE) New Drug Development
(620 FTE)

Jotal > 900 FTE

HAK| =X M= CDMO

ol

H| =
N =TT

rr

S| DH MK ZX|2E| xRNATHA| &
O ZEE{ CHZFH AL CDMOZEX| AlCF 7 Eto| M e S FHH S &=



CDMO AIRE S (Business Overview) s ST PHARM
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= ST PHARM CDMO &tz M2

g

2008. Oligonucleotide

2018. Polynucleotide

 mMRNA

Cap~ 5-UTR~ ORF =z-utr— AAAAA
Poly(A) Tail

1983. Nucleoside/tide Antisense (ASO)

> s ' * circRNA (%
« Monomer (PNS / PA) SiRNA / miRNA (&)
- Zidovudine (010]= x| 2 H]) « SgRNA (gene editing) O
 Sofosbuvir (CH ZtE X|=|) » Aptamer + samRNA (X}7} EE)
« Others Y =

—— Subgenemic promoter
Cap s'-css.I.I.I.I-E ORF -3~cse. AAAAA

Poly(A) Tail



RNA-based Therapeutics A& mSTPHARM

= RNA 7[2t X| =X AlEe| 7Het7|
18H ZEMIE F1} 7|= (Gal-Nac) WE = THE RSO 2 X=X Y =fF, 22ENAAISS| RNA 7|8 X| =8| THo|ZatQl WY &5
=

Leqvio (Inclisiran) 2 EF2 '24 AR E THEES RNA Aok Alst S0l o4 p Y= (Oligonucleotide) =2 23 MY

- )\Pg |6_4§+

RNA 7|8t X|2X| Global A& #2 : 214, 6.5 P ‘304, & >32.6% MY
S ZHX|2AAL S lonis, Alnylam SO0|AM 7|22 p XHA| ZHE Sl
2| D2 2E0|= CMo P AAS Al 7212 Ton TR

= Global RNA BiA/X|2H| A|ZF M2 (mMRNA X|2]) 28|11 %2 |LE0|E 2 oIS

[EHe]: =2 2t 1,2509/USD] Upside Ok =5 ok 22| 1528 QE0|S i SE U TS H7 MAMRE MS
Potential R £ I
326 Pelacarsen AT S Apofa) P3 80 1284 960 1,000,000 960  Novartis
Vupanorsen IXEE X=X ANGPTL3 P2 80 12¢ 960 1,380,000 1325 ar =k
CAGR 17 6‘7 Olezarsen Alga = ApaCill P3 50 1284 600 1,000,300 600
* o tords IONIS-AGT-Lrx gy ot AGT P2 80 84 640 540675 346
IOMN449 (AZD8233) O|AX|EES PCSKS P2 120 24 360 1,380,000 457 AstraZeneca
IoN224 H|LZAX|7HE  DGATZ P2 80 1224 960 640,000 614
IONIS-MAPTX A=S10|0, X0 TAU P2 100 44 400 1,500,000 600 Biogen
Bepirovirsen BE 7Hd X|=X| HBV P2 300 6 1,800 1,000,000 1,800 GSK
Leqvio (nclisiran) O|MXIEBS PCSK9 uipl ey 300 il 600 1,380,000 828 Novartis
Alnylam Zilebesiran (ALN-AGT) e x| =H| AGT P2 600 2 1200 1,000,000 1200
ALN-HBVO2 VIR-2218)  BE 7H8 XI=H| HBV P2 200 22 400 500,000 200
6 . 5 Dicerna DCR-HBVS (RG6346) BY 71 ®|=2X| HBV P2 360 454 1440 500,000 720 Roche
ARO-ANG3 O|AK|IEES ANGPTL3 P2 200 24 400 1,380,000 552
A ARO-HSD H|2SAX|e7 HSD17B13 P2 200 225 400 1,000,000 400 GSK
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 uSeEs E3 Ui~ Hey Fz 400 s 1200 500000 500 Janssen
AMG890 ©lpasiran) AlEa =S LP@) P2 200 4H 800 1.000,000 [%ﬂﬂ) t}m; ]
S HEIS L ER2l 1A} 522 10-20%2 71

[&X: Research & Market July. 2021] Lot £ ehabb b At



Oligonucleotide CDMO
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= Oligonucleotide CDMOZ2| 24 HHH=
°

- Oligo &4t X[ = H|: GeneTHAO| M E-SHA AN =X SH=

"2 RTXE 7HE" (Oligonucleotide)2 X 2H|Z2 7Y sH= MER £0F
- "Global Top 3" Oligo CDMO & (M4+s3 6.4mol)
- Global 22| Monomer / Oligo SA| A4k A|AE]

p S0 gl= 71 3ME, SRl 7Y, o EEel 3

Global %] Pharma Z149| Oligo 2%
Strong Track Record (Since 1983)

= X|2&X0| =M

- 1KH2Xt B4 v S& 3,45 271 Mit el (224 42 ”’7°J£/‘1’)
(*) SZ2& HtArS 2] A= 218 17 2f2l & Eh[Z 2

7t 34 ot H| 232|0 WMS (235 98 XE ~ 254 1Af 7/5}

l

22 T 4
=LY 2% 2018 Global API M= M%& 24 2| A £
- Roche CDMO Award 2019 4t

(Oligo Al2f 20} : Global %% / Small molecule A12F 20 : OFA|O} X| %)
Oligo CDMO 4, =of{e| 7|4 =4 (Frost & Sullivan)

- 2021L=| OtER K| %| 10
- HHEIZHIHA NAI(No Action Indicated, 2|11 S&) FDA cGMP 21

= ST PHARM Oligo Pipeline (F#| Z2HE >207H)

A} (Frost & Sullivan)

Stage
AL N33
Phase’ Phase?2 Phase3 Commercial

SEYHLAL A IXEs ®
”“Héﬁﬁ&ﬁﬁ ............. ﬁ;ééééé ....................................................................................................................................... ;_
..... JEH*HMQE*'C MDS/MF/AML.
....... Hééﬁﬁa¥xmmmwiéé%é%mmmwmmmmmwmmmmmwmmmmmwmmmmmwmm;mwmmmmwmmm
..... Hégm&éagmwméééééwmwmwmwmwmwmwmwmwmwmwmw;wmwmwmwm
........ Hééﬁﬁ&rgm"wméégégiémmmwmmmmmwmmmmmwmmmmmwmmmmmwm;mmmwmmmmmw“
...... gégﬁaéaBwmmééééégéwmmwmmwmmwmmwmmwmmwmmwmmw;mwmmwmmwm
...... gé;M&éagwmmwmééémmwmmwmmmwmmwmmwmmm;mmwmmwmmwmmwmmwmmm
........ éémaaﬁ;mmmwgééééémmwmmwmmwmmwmmwmm;mmwmmwmmwmmwmmwmmm
........ égéﬁéﬁgmmmwmggggwmmwmmwmmwmmwmmwmm;mmwmmwmmwmmwmmwmmm
........ égéﬁéﬁgmmmwgééééémmwmmwmmwmmwmmwmm;mmwmmwmmwmmwmmwmmm

= ST PHARM Oligo CDMO O & 0|

2018

CAGR 79%

7S T 253 | EH!

865

2019

2020 2021 2022 2023
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= Qverview
COVID-19 mRNA HHAIO| 2

O|oFE JHgt F7H U ChZAAO] THs

= MRNA CDMO A%

'2214/3.76 USD BN - ‘30'F/ 8.35 USD BN, CAGR 10.5%
M| CDMO Al CHH| HIE '22H 5% & ‘30 5% =Y

-> G2 dF 2200 AKX 4= (671 & 5&21)

mRNA CDMO + M|Z XX} X|Z2H| A|ZHH|E =223 10% & ‘30

= mRNA 7|8t X|=2X| / &= E4 4 16% XIX|
- /f2Y H Agd, =2 BX THEME MElY Global CDMO Market Size (2022 Total 79.31 USD BN, 2030 Total 174.43 USD BN)
- = o = — o
oot £ SR | FUAHAE Jlsd H3 mRNA therapeutics | Cell and Gene Therapy |Lipid Nanoparticle (LNP)
- MAM AMSM P B2 Scale-up 7Hs 2022 3.76USD Billion 3.20UsSD Billion 0.16USD Billion
- o . 2030 8.35USD Billion 18.60USD Billion 0.45USD Billion
- X|2H| =& 7454 (Platform HHel) P 2| 2JoFE 5 RTXL X|=X| thA| 7Hs CAGR 10.50% 18.10% 13.80%
MRNA H—I]IM gtl X|§_x-||_o_| %EHE-i EIH% —;F—Jg (‘cl)’l-ééll —DF—JSI) 2022 2030
COVID-19 il B x=H EF ofjtpe Al 4 B Small Molecule
v OHEH ('21F 2f 602 x| 2l LD 194
2 = ( ) X2 Al W 1244 L covID-199Al ® Large Molecule
[}
qz, g 1 \21 20 23 5% B Nucleic acid
o= 20 7 T 16% therapeutics
3 K 7 ) 32% 29% 57% B mRNA therapeutics
'§g ," Non-COVID mRNA EF of]et &1 S f 52% m Cell and Gene
~ 0 RIS A% FIeY XI2 A AIE FIEY T Theragy
é 0 I I I [ | I I I I I I 1
32 2033 2034 2035

|
2020 2021 2024 2026 2027 2028 2029 2030 2031 20

Precedence Research June 07, 2023.
Pharmaceutical CDMO Market Size Will Expand to USD 172.02 BN by 2032
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= mMRNA Business X2k

mMRNA LNP > Manufacturing

o SRR

5' Cap mRNA Modification ol
(Microfluidics)

......

o= =

F A e

R N o5

/" PR )
&—/

Q
L
+ SmartCap® XHH| £3] o XN A E35] i « CircRNA, saRNA & . 0|23} X|& « STLNP® &3 7H o XHH| AlM 1= (GMP)
. . " . Mzl gl . " -
« Licensing ™&f . MAES I|= ArefAt 2 =8 x + PEG-lipid o STLNP® XIH| E8{ o AbSHA Co-work
HERI &
HMIA mRNA Al2F A|ZE 124 MEL M S Sot CDMO Atz 1% HE orast Al XHE= DDS &= 22509l
HR=S 37 =8 £35] oo ot =t (ZLH/2| CHa) HE (Lipid ) oF= MY A|AH 2tH) CHEF A A|AR 2

=L/ &t/sH/ET 7|2t ST 7|= L= (mRNA - LNP (2f= FEH|)) & = it s = 7|8 22 mRNA CDMO 92 =
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Sihwa Campus

General Capacity Sihwa Banwol TOTAL
Area 16,400 m? 28,220 m? 44,620 m?
Reactors 69 27 96
et Capacity 288,150 L 88,100 L 376,250 L
Small Molecule Sihwa Banwol
Commercial Plant 3,000 ~ 7,000 L 3,000 ~ 7,000 L

Kilo Plant Kilo: 5 ~100 L Sector 3/4: 500 ~ 2,000 L
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From Monomer to Oligonucleotide

SCIENCE.TECHNOLOGY.PROGRESS

) <fmj
Nucleosides Protected Nucleosides Phosphoramidites ““l/\l .
,=|_a' o S o] \/_/
BaSeP _Q " °={,_s
Base DMT = @ -
- A o <
N A4
I =|—F oy | !
N=C—~oPngpr), S y
N; ocui
Oligonucleotide

- Supplied nucleoside-API for global pharma since 1980's. Experience with authorized global pharma & quality systems
- Experience with manufacturing and supplying 50+ types of Monomers (Nucleosides, Protected Nucleosides, Amidites)
- Experience in producing specialty sugars, bases, and Amidites

= Z™AH| X}S3HE I8t PCS, BMS, WMS #13%
PCS (Process Control System) : X (XM|ZAH|) |
H = BMS (Building Management System) : 38 H|2| AH| MK (2/&%, X1 =H)

= WMS (Warehouse Management System) : A1 Zt2| A|AE]

AN
0= [0
N
@)
o o
-U fom el
>
Oy ot
2 H
| |
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SCIENCE. TECHNOLOGY. SR

AS-IS (HM1=22[11S) TO-BE (M|2=22[1F) H| 1

2,300mmol
(Large 1/ Middle 1/ Small line 1)

CAPASize  6,400mmol

(Large line 2/ Roche line 1) 2.3 ~ 7.0 Ton (2%t large line 2 &%)

AHAL 03 1T ~3.2Ton

o -

1.4 ~4.6Ton

CAPA

1~4§ ?;'%Oj" %}%E|E| %O?PE'JM%" 1~75 U= 3 REE[E] S A Z, O] * JOHALEY|E - M122| 15 1A} £X}
o o e | = 2 <

—'?—g EXtHL - 4% 29591, MH| 610 ¥ 2l S7t- 1= 42799, 8| 67393 2%) + 34X M H|B

L 1X}: 2016.06~2019.04 (1-23)

2022.03~2025.05
> 3 271 AR

'I-
“12b: W A - A S 71E
A8AIZE 2%}:2020.08-2022.02 (3,45 B4) 12 o0 S ~ Ald ok 7|

» 4 50E 40

I
I
|
I
|
I
|
I
|
I
I
=] I HL
Ex}=oH 905 : 1,700 &
|
I
|
I
|
I
|
L
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= M2=22|dE52 A HANMEE 2F 22908} AHE9HE 1
= XX Ol SMS £ oot 2|0|0rR, IPEEP SO Mgl " 5 22U &4 8l Mikd s Sall #2HEE |t

PSYN: 2, PUR : A, UF : 41, FD :
*Batch : Batch A2A|7t

SZUZE, ANN: 0{22(Annealing)

. Term : 17 Batch & = C}3 Batch ZI&st7|nHx| <] 7+

SKID 238&

H
0zl
#2
40
Hu
=
P

AS-IS(HN=2|1S TO-BE(M|2=22|125 )
ds-siRNA BIEEES) Reses) Large & Middle xx& Small x&
(ol 1Batch* Term* 1Batch Term .
m=m
SYN 42 42 3.5 2% o XBE2) f xBER
: E FD, =% E
: PUR, UF D OStMA|OF ME|HE - A2 :
PUR 2 2 1.5¢ 1.5¢ SYN, C&D PPT, CON, ANN i H"*HII/UF%XJ.\I_T_*.' 1
UF 5 5¢ 4 4 { B packing :
FD 7< 7 7! 72 **Large x&*3 *tLarge xH*3 =
2 Middle x&*3 Middle x*3 : -
ANN 3¢ 3 3% 2.5¢ : : : :

Al=2{|0] 4

ds-siRNA7|Z e ofl&f
== 1Batch & 15kg A4t
Batch == 12Batch 24Batch
Atk 180kg 360kg

HLA Co-work

RHIM 2x} 43
22 S0 43
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= Mid-scale to commercial-scale production operates in GMP condition, meeting FDA GMP guidance
= Facility area: Total 9,237 ft2

Production Scale Naked mRNA LNP-encapsulated
MRNA
R&D Up to non-clinical animal study
Mid-scale ~300 g/year ~200 g/year
Commercial-
scale 3 kg/year 1.5 kg/year

* Customized or dedicated facility available as per client’s request
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< Health Authority Inspection (>73])
MFDS (Bt {712, ~23)

- 2414 1Q: MFDS & 7|AFZA| GMPAIA} (Exp. '24.05.26)
- ANVISA (A3} DA1229T, ~18))

. US-FDA (>53)

- '2414 1Q: US-FDA PAI (G163, '23.6.20 NDA H|Z)

- '24\4 2Q: US-FDA PAI (1SIS678354, '24.1Q NDA H|Z)
'24'4 3Q: US-FDA PAI (1SIS721744, '24.2Q NDA ®|Z)
- '24'4 3Q: US-FDA PAI [2DC/TMD, '24'3 42 NDA H|Z)
'24'4 4Q: US-FDA PAI (BIIB058, '24'H 72 NDA XIZ)

- EMA & (G163 Global filing §)

. mRNA DE H[O|2CMO GMPRIZ (24 3Q)

- EDQM(Min.)/FDA(PASC{IA}) S(GDB2A OSHZL T} £)
« 2{A|O} DA1229T YUX|HE LIt

& TDZHAL F7|AAF B EHS AAH(>103])
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Current Innovation Projects

» PAT (Process Analytics Technology)

* sgRNA for DNA/RNA editing (CRISPR CasX)

=I * Protein Oligo Conjugation (similar concept to ADC)
Sa|n HRs * MsPA antisense (Novel PN chemistry)

SmartCap® e .

=1 gt£° « SmartCap® and Lipids for STLNP® and Genevant LNP
+ LPOS (Liquid Phase Oligo Synthesis)
* SMB (Simulated Moving Bed)

gdAA |« CFT (Continuous Flow Technology)

=@ |- Plasmid DNA

gﬁ} * circ RNA

* Novel Drug Delivery System (DDS)

HFo| &
¢ HA + Expedite-100 Days Strategy
Conjugated- e L D, -
oligonucleotide . LabManager Pro S £/A1 AZEgjo| #8: Eapol Sxa)
« DocuSigns |4l AT EQI0] AHS: oA QI E A2tz
03 ek HiAEel ol

)
4
>
o
gm
re
4
rio
El
Ho
|H
HU
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Case Study 1: SmartCap®




SmartCap® \7 ST PH/
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SmartCap® and Capping Library Screening - SmartCap Sector: mRNA B4 212 A|ZH > Capping agent A|2HE

- Global mRNA & 212 A|& 732 (2022): 2k USD 2.9 billion (KRW 3.6X)

SmartCap®
= Patented novel 5'-capping reagent =t = L 2
= Library of 30 different 5'-capping analogs , = EmMRNAZERE AT 72 F 9 42% K|
Capping agent 2022 Cappi tMIHE A& 72
. - . apping agen =N :
= Proved the safety and efficacy from phase 1 clinical segment share PPIng .g.
study of mRNA (STP2104) using SC101 ~ 2f USD 1.2 billion (KRW 1.5%)
= Capable of In-house non-GMP and GMP manufacturing * ZEZmRNAZd 2= g CAGR: 2.08%
. , , (HHY 7|2t & HES W2 | MAs| HEof4)
= Offers a more affordable and effective solution than its CAGR & T ——
competitors for mRNA researchers and the innovators st A& AR === MINA RS == A °
oAt - 2k USD 3.3 billion (KRW 4.1%)
Capping Library Screening (CLS) ° = 2030 22" mRNA capping agent A|& 72 O AFK|:
= Screening capping library to identify the most suitable - 2F USD 1.3 billion (KRW 1.6%: TH| 212 A|EH9| 39%)
5'-capping analog with highest efficienc
PRINg 9 9 y »= TriLink Biotechnologies
= ORF and/or target specific screening and selection AL v 20224 CleanCap® £+ Z20iZ= $660.5M
(source: Form 10K)

(ZM: mRNA Synthesis Raw Materials Sample Report — Grand View Research)



https://www.grandviewresearch.com/industry-analysis/mrna-synthesis-raw-materials-market-report
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o ol | H A 2
= 2023E 118 23, 1A HiS2t= i

o o D—E-Q—E-G—g—o ¢ Nﬁ Appearance Clear solution

R 2 S SH OH OH k”j o Purity (HPLC) > 95%
J‘STPHARM g J7 oty R oo

Ho' Oy N N 31P-NMR confirmed

[ ‘ Q y -

SmartCap@®: Novel 5'-capping reagent SmartCape SC101 S Gl confimes
ﬁ 31 _‘.:.'_ _E_ _ﬁ’_ ¢ 1 P Appearance Clear solution

SmartCap@ _+_7H NG T ZHOw R Purity (HPLC) > 95%
T kY Q}E\_ F gf\r LC-MS (Da) 14816 + 2

« Novelty : Of| AE|E0| XtA| 7§23t mRNA EHAE A (5'-capping analogs) o I 31P-NVR confirmed
SmartCap® SC103 OH OH TH-NMR confirmed

= Expertise : Oligonucleotide &2 Z& 1} oI E ATt MZ22 HRAH|

« Efficiency : %2 capping efficiency (> 95%)2} CHlfEl Usg

= Capping Library Screening Strategy
: ORF and/or target S0|% Meiof M2} =2 2SS H0|= HEd YFANE Meje = AS

« Stability : Powder £2 solution HEHZ 12742 0| Al ot M st
« Mass Production : Non-GMP/GMP ZZHCO 2 CHg 23 7ts
« Safety : COVID-19 mRNA 84 22 UM 1M A[EHCZ tHM Sl a5 &

HE HS 2Ll

= 5 pymol (100 mM in NFW), Na+ salt form

« ME7|7H:10E 232 ~ 112 10€ (3F72H) ]:[EEM *c‘:ikl EM
o MEYY EE O YE

« HYZEOfRQ : 112 20 =7t
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Case Study 2: LPOS
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LPOS(*1) VS SPOS(*Z) SCIENCE.TECHNOLOGY.

« LPOS could use the same monomers and reagents; the main differences are SPOS LPOS
1) the support (insoluble vs soluble) o —
2) the synthesis equipment (column vs reactor) | | [UTZ
3) upstream purification method (column wash vs precipitation/filtration) B -
4) in-process monitoring/control is possible g Ay ® .
Te® o |\ F g
« LPOS would be slower in overall production time but more scalable than SPOS |./ - o t;\\-\'\ \
LPOS would more fit for large scale commercial oligos than the development : ) ot
Heterogeneous conditions Homogeneous conditions

stage oligos (i.e. batch sizes greater than ca 50-100kg )

() LPOS (Liquid Phase Oligonucleotides Syntheses)
(*2)SPOS (Solid Phase Oligonucleotides Syntheses)

» Presented the feasibility study results as a invited speaker (Tides Europe on Nov 1, 2024)

s S Oligonucleotide &
TIDES EUROPE Peptide Therapeutics

JUN YOUNG CHOI ©08:55 | Nov. 01(Wed)

e _——
Ny ;_m;-’ 1P -”‘MUW’
Title: An Alternative Approach to Make Amidite Blocks and Full-Length Oligo - oL Je S S o
nucleotide Products via Newly Developed LPOS 4 1

3

RAI, Amsterdam | Amsterdam

Oct. 30-Nov.1 | Booth #26 | Meeting Room #D303

7 ST PHARM
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Case Study 3: SMB & CFT
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Efforts toward Saving Lives in LMIC* M e .

DND: B RIGHTFUN 7 ST PHARM

Drugs for Meglected Diseases initiaiive Research Investment for Global Health Technology Fund

% Drugs for Neglected Diseases Initiative (DNDi) % DNDi-6148 TZHNE
= 2003H 2 Z8l= ClAt2| (MSF), MAEZ7|++(WHO) ! 571 » RIGHT FUND, DNDi, ST PHARMZI2| 35X T=NE
=N A7 (20| S5 = TS H|F2[7 |2 = VL X|=H| HitH| 8 HaS 2ot HEsE A+
. AANO| O} NS el AQiHY X|2H) o M
: : .  XIBIAHT |22 ESF AL SEAMTL A M Ol MAHH 7|2 X|AS
< Visceral Leishmaniasis KetAT|=2 Sot 2 Tt &2 7HM 3 M| Z %[t
b pIED
= S (LE 2| PHHEEE) - Hafjni2| 7| 4S5 ST
i . o :
- Sotmalz} QI ol atEIoH[RIT IO CFT (Continuous Flow Technology) ! SMB (Simulated
of 62{HO| 2 2 Moving Bed) X&
= OfZZ|7}e| A QtE|=xt mE =0ro|dl =8t F¢ & RISHCHA|
* SEIFY A 1SR MER XN 2R = B A|E3} XY F0|0 AL 34 AR A XTI

*L ow-Middle Income Country (LMIC)
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Vision 2030
The Innovative Company Saving Lives

MRNA Platform
Technology & Strategy

OF

X
SEES

S
Joosung James Yang, PhD

HfO| QB RAT



Evolution of ST PHARM's mRNA Platform Technology

\ ST PH

SCIENCE. TECHNOLOGY.

Project M — Mustard Seed Project

BIOHeALTH

Stage 1

Stage 2

Stage 3

Developing core mRNA technology and
COVID-19 mRNA vaccine

Establishing mRNA GMP manufacturing
capability and one-stop CDMO service

Preparing for emerging infectious disease
and expansion to the next round

Initiated mRNA platform in 2018

5’ Cap analog
- SmartCap®
- Capping Library Screening (>30)

Lipid nanoparticle (LNP) DDS
- STLNP®
- Genevant LNP

In-house COVID-19 mRNA vaccine

- STP2104: Ancestral strain vaccine

- STP2152: Omicron strain vaccine

- STP2250 & 2260: Pan-coronavirus vaccine

= mRNA GMP manufacturing facility
- Completed mid-scale (May 2021)
- Completed large-scale (August 2023)

= GMP production of key raw materials

- 5’ caps (kg/yr)
- lonizable & PEG-lipids in LNP (MT/yr)

= One-stop mRNA CDMO service
- From R&D: Asset development
- To IND-enabling package: AMD, CMC and
more

= Expedite-100 Days Strategy™
- Rapid development of mRNA vaccine
against diverse infectious disease within
100 days
- Collaboration with Vernagen

= Beyond COVID-19 pandemic world
- Expansion to new indications (cancer,
autoimmune disease)
- Planting new modality (circRNA, CAR-NKT)
- Collaboration with Levatio Therapeutics

*Korea MFDS: Top 100 tasks for food and drug regulatory innovation:
Establishment of rapid clinical support platform for development of
COVID-19 mRNA vaccine and treatment
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Beyond COVID-19 Strategy
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Next Pandemic Response : 100-Day Expedite Strategy

ST PHARM COVID-19 mRNA Vaccine Programs (IP owned)

1) STP2104: Ancestral strain vaccine” (completed CT P.I. in SA, Basic vaccine) *Supported by Kore Drug Development Fund

2) STP2130: Delta strain vaccine (GLP tox study) ﬁamlwnmxﬂcr
3) STP2152: Omicron strain vaccine (GLP tox study) o

4) STP2250: Pan-coronavirus vaccine™ (In IND filing process)

5) STP2260: Bivalent vaccine (Ancestral, Delta, Omicron BA.1, BA.4/5, XBB1.5)

Monovalent COVID-19 vaccines Bivalent COVID-19 vaccines STP pan-coronavirus vaccines™
Moderna vaccine Moderna vaccine - STP2250 vaccine
= 50ug of S-protein from = 25ug of Ancestral (S-type) ~ . STP2152 Omicron SARS-CoV-2
j "ancestral” (S-type) SARS-CoV-2 j 25ug of Omicron SARS-CoV-2 w STP22137 2 Ag from SARS-CoV-1& -2
Pfizer-BioNTech vaccine Pfizer-BioNTech vaccine :
é 30ug of S-protein from é 15ug of Ancestral (S-type) = gggfg 2 Ancetral (S-type)
ancestral” (S-type) SARS-CoV-2 15ug of Omicron SARS-CoV-2 % STP2152 Omicron SARS-CoV-2

**Supported by Ministry of Health and Welfare NeW KiVAC s s manass s
Infectious Diseases MRNA Project Department ores mRNA Vac:

30



Vernagen mRNA Vaccine Pipiline : 100-Day Expedite

W ST PHARM

SCIENCE.TECHNOLOGY.PROGRESS

Discovery Preclinical Phase |
Category Pathogen Collaborator 2022 2023 2024 2025
Global Market Vacci Shingles Emory University *
nes RSVA/B Emory University %
Targeting viral pathogens t Noro Virus University of Michigan |
hat infect the global popula
tions HMPV In-house [
Nipah Virus Duke-NUS —*
Highly Pathogenic a YFV/ZKV/CHKV Combi Simile Ltd. |, S 3k
nd Emerging Virus V Heartland Virus US-CDC (00000 3k
accines
0 00

Targeting emerging, neglec
ted, tropical and pandemic
potential viral pathogens

Cancer Virus Vaccin

es
Targeting viral pathogens i
nducing cancer potential

SFTSV
Monkeypox Virus
Sarbecovirus

Influenza A/B

Epstein-BarV

HPV-9

Junbuk University
In-house
CoVBIO

In-house

In-house

In-house

I

* candidates ready
for Phase 1 by 2025

* WHO & CEPI Priority viruses




 STPHARM

Next Pandemic Response: 100-Day Expedite Strategy

SCIENCE.TECHNOLOGY.PROGRESS

Duration of time from sequence ID to FIH

W/ ST PHARM {7/ DONG-AST

4 )
/@' Gégiii)én Plasmid Li ot IVT Svnthesis E lati Fill & Finish
_ i inearizati ynthesis Encapsulation i
VERNAGEN | sequenci Manufacturing . Analysis
® hd ¢ | | |
\ 4 ' '3 : 4 N )
Target ID of emerging PY L \\\ :g?‘igﬁfrf% IND FIH
infectious disease d s Approv Clinical
Koo N TR al Study
Embedding CircRNA lniinte '
mbedding Circ e O ) \Plasmid DN DNA MRNA LNP L AN )
21 days 21 days 14 days 14 days [70 days]

A% LEVATIO

“F, Therapeutics

AnaPath

Non-clinical animal safety assessment
Toxicology & Histopathology

APR (Spain), APS (Switzerland)
32
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SCIENCE.TECHNOLOGY.PROGRESS

= ST PHARM Pipeline

Pirmitegravir (STP0404)
“MIA Z|ZE K] X|ZR|Z 2| 7+H540] A= AIDS K| =H|"

» ST PHARM Virtual R&D T&f

“Minimizing R&D cost and expediting drug development process” = 12018 0|2 2B AL(NIH) H2X|S oHE| ME
“ Creating a synergy effect with APl CDMO business” = “ALLINI 7|0 2= SolstA| elato| IgH =9I First in class”
= “QIE{TEIH| = HIFKON £ XK, 7|E 00| K =HZ2| Lid ==~

- 1218 278 9 Y| MY FAt

m ST pHARM Basroparib (STP1002)
= A XX 1Y 18] A2 O E JHE IOl hErt X|=ZA| (First in class)”

= CHER o HIAMZYIEY, 2t Se= M &l

Collaboration Incubation . -reee B S )
v v New Drug = YOJH|EA 2HES 9l LA 3K} KRAS/NRAS SO0 @ HXt 2HXt EFZ
Stage

CaD ABD e Pipeline Partner _ -
QDGM": ELET! QuBESTBIOO IR LELLL L EL I IR IR ., Discovery Pre-clinical Phase1 Phase2
MEOFEE  socane KHu Dl e PoC Strategic STPO404 Emory Univ.
Asan Medical Center UNIVERSITY : Partnership : (AIDS) Colorado State PY

KRICT  Institut Pasteur ACCELERA : - Joint Venture Univ.
DI0Y 2 eurofins P I
KRI1R Nortwestern . : In/Out-Licensing i S-E;P;fc):?z Asan Hospital .
B0 DUSC @ it Cerrerrerasranrrnarnarans . (1Y)
" EMORY
e TIP L W UNIVERSITY Gl STP2104 XH
(Covid 19 A1) ®
TNF-a small
molecule TBD —

inhibitor




Case Study: First-in-Class Medication in HIV/AIDS W/ ST PHARM

SCIENCE. TECHNOLOGY.PROGRESS

=  Summary of the global HIV epidemic (2022) = L HIV/AIDS Z&EXt g (2019)
M"ﬁ .,}guorld _Heta_lth — Seon! S eonle et ORRIIZEOlIA BHAIZEEST
NP rganization EOpRE eople eople dying from e
So=F 9 with HIV acquiring HIV HIV-related causes ELH HIV 'AlDS 7=|'0=:|x|- g%} 201 91."_=1 7|‘§ é.l‘ﬂ‘ 7:"0:1”
@ﬁ Total 39.0 million 1.3 million J0M 01 1.6 MAZ 219742 H|8
'-\x [33.1-45.7 million] [1.0-1.7 million] (480 0 000] g%aﬁ"é 60T 5 8 ’ 1004 2.5% Al ZH =01 7|12
a9 37.5 million 1.2 million 540000 Al 2SR} & 1,200 I |y ' e O ZHARE e A ZENEE
any Adults (15+ years) [31.8-43.6 million] [900 000-1.6 million] [410000-770 000] 60 Coleh e e
20.0 million 540000 230000 54,3 A
(16.3-23.4 million] [400 000740 000] [170 000-340 000] 8 520 93.2 53.8%
17.4 million 640000 310000 405" 50
[14.7-20.4 million] [490 000-850 000] [230 000-440 000] 16.5
48.0
O 1.5 million 130000 84000 45 x 46.8 0,
[ [1.2-2.1 million] [90 000-210000] [56 000-120 000] 456 462 o
40
Source: UNAIDS/WHO estimates, 2023. @Egu_é X2/ g Es 2016 2017 2018 20194

. FAHAEOR of AT Bo| HIV ZHXE B 1S T YUS (202243)
- 2L HIV ZERHS 20-300H9] H2ES FHOE S4I7H MFZ0| TIE A7 HYX BTt 24 (20194)

= J|Z9 X=H Sl HEL= Qldl A 7| X|=A| 7Ho] Rt &



New MOA of ALLINI/LEDGIN: Pirmitegravir (STP0404) W/ ST PHARM

» X-ray Crystal structure with STP0404 > New MoA of ALLINIs

(A) Infectious HIV-1 (B) Non-infectious HIV-1

Integrase without inhibitor Treated with ALLINI

Dimer

§
D 3
7

LEDGF/p75

binding site o
The catalytic site

bound to two metals

*Kessl JJ et al., Cell, 2016, 166(5), 1257

» Morphology change after treating with STP0404
No Treatment STP0404 (200 nM)

= Before treatment, viral RNA that is tightly packed with HIV-1
nucleocapsid protein inside the viral core (yellow arrow)

= After treating with STP0404, which interferes IN-RNA binding, a
mislocalization of VRNA outside of the viral capsid in produced virus
particles was observed (red arrow)

(Transmission EM study: Emory University) T. Maehigashi and et al,, 2021, PLOS Pathogens
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Phase 1 Study and Safety profile summary

SCIENCE. TECHNOLOGY.|

= Phase 1 study in France

_ = Double blinded, placebo controlled and randomized 3-part study

Overview » Assessing the safety, tolerability, PK of single ascending doses or multiple ascending doses and food effect
= Total 65 healthy volunteers aged between 18~45 were enrolled

Part A (SAD) Part B (MAD) Part C (Food Effect)
Study To evaluate safety, tolerability and To evaluate safety, tolerability and To evaluate the food effect (high fat)
Objective PK parameters after single oral PK parameters after multiple oral on PK and its safety and tolerability
administration administration after single oral administration
Study
Part A (SAD, 6:2 200 m 400 m 600 m 800 m
Scheme (SAD, 6:2) g g g g
Part C (Food Effect, 12) 200 mg
Cancelled
( ______ \)
Part B (MAD, 10D, 8:2) 200 mg 400mg ' 600mg |
[

= Total 28 AEs observed, and 23 out of 28 cases were from STP0404 administered subjects

= No SAEs reported and MTD not reached

= 17 out of 23 AEs were determined as mild AE, and 13 cases were seen as either unrelated or unlikely related
= Lower safety concern at fed state compared to fasted state



Publications of Pirmitegravir (STP0404) ) ST PH/

SCIENCE. TECHNOLOGY.PRO!

PLOS PATHOGENS July, 2021

RESEARCH ARTICLE

A highly potent and safe pyrrolopyridine-
based allosteric HIV-1 integrase inhibitor
targeting host LEDGF/p75-integrase

interaction site

AMERICAN rn/Bioo
SOCIETY FOR
el MICROBIOLOGY February, 2023

The Drug-Induced Interface That Drives HIV-1 Integrase
Hypermultimerization and Loss of Function

Tatsuya Maehigashi( ', Seohyun Ahn 2, Uk-ll Kim2*, Jared Lindenberger®, Matthew R. Singer,” Tung Dinh,” Lev Levintov, Arun S. Annamalai.bjuan S. Rey," Lorenzo Briganti,” Nicola J. Cook,” Valerie E. Pye,’”
Adrian Oo'%, Pratibha C. Koneru?®, Bijan Mahboubi', Alan N. Engelman %%, lan A. Taylor, Kyungjin Kim,® Alan N. Engelman,”® Baek Kim," (2 Juan R. Perilla,” " Mamuka Kvaratskhelia,” *' Peter Cherepanov™

Mamuka Kvaratskhelia®*, Kyungjin Kim?*, Baek Kim "%+

RETROINTEGRATION:\2028

7th INTERNATIONAL CONFERENGEON RETROVIRAL INTEGRATION)

July 31 - August 4, 2023, Boulder, Colorado, USA Discovery and development of novel pyrrolopyridine derivatives as a highly

SESSION 4:
Chairperson:

8:00 AM - 10:00 AM

38

potent and safe allosteric HIV-1 integrase inhibitor

East End/West End Conference Room
HIV-1 INTEGRASE INHIBITORS AND NOVEL Uk-ll Kim', Il Young L The Nonclinical & Clinical Development of a Novel Potent HIV-1 Allosteric
ANTIRETROVIRAL COMPOUNDS o Integrase Inhibitor, Pirmitegravir
Daniel Adu-Ampratwum, The Ohio State University ' ST PHARM, New Di
Institute of Chemical © Xue Menq’, Uk-Il Kim', Baek Kim??, Kyungjin Kim'*
Kyungjin Peter Kim * Corresponding Auth
ST PHARM, Seoul, Republic of Korea. o . " ST PHARM, New Drug Innovation, Seoul, Republic of Korea.? Emory
The Fellowship of the Ring: Quest to Qevelop P]nrx_ltggraV|r, a University, School of Medicine, Department of Pediatrics, Atlanta, United States. 3
novel potent and safe HIV-1 allosteric integrase inhibitor Children’s Healthcare of Atlanta, Center for Drug Discovery, Atlanta, United
(ALLINI). States
* Corresponding Author
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SCIENCE. TECHNOLOGY. SR

Vernagen

VERNAGEN

HOW DID IT START? For market competitiveness and global access

ST PHARM Co., Ltd. is one of the global
leading nucleic acids CDMO in oligos & XRNA.
Founder of Vernagen was a consultant of ST .
PHARM for new drug development of Platform Molecular Responsive

infectious disease & MRNA platform Innovation and Readiness
technology.

innovation

Access to mRNA
manufacturing
capacity “100-day
Expedite Strategy”

Enhancing efficacy
with extensive mRNA-
specific antigen design

know-hows

Harboring access to
)
1) 5’-cap analog SmartCap® SmartCap® and

2) LNP DDS technology STLNP® STLNP®

ST PHARM invested in establishment of
Vernagen to develop mRNA vaccines
employing ST PHARM’s mRNA platform

technologies. v" All pipelines can be licensed out at any time during preclinical and clinical development stages



Levatio Therapuetics W ST PHARM

SCIENCE.TECHNOLOGY.PROGRESS
1

= Unique ribozymes & RNA ligase are applied to efficiently produce circRNA
LPX Immuno-Oncology

3’ Levatio ribozyme

5’ Levatio ribozyme IRES RNA platform techno
\ iy | 7 N\ e

5 ‘\\“‘“

ANANANNNNANAN % | Circular RNA

Ly -d ::‘\'

5] IRES Gene of Interest 3 3 \ >

: Gene of/Interest N\ J

“ ) N T

N TN
" “No digestion” Levatio circl .
" e g ‘ _ Autoimmune
Twumqmmzymes.a\dkl .
Exonuclease Lﬁmsm diseases
= Levatio's circRNA has a 7.6 folds higher cumulated = Levatio’s circRNA pipeline & milestones
Fluc activity (9days) than mRNA
» Luc activity kinetics » Cumulated Luc activity 2021 2022 2023 2024
1x1010 -~ PBS -© mRNA -o- CircRNA 2  1%x101°9  7.6-fold
— 1x > — — oy —
5 § 3‘; 8x107- o circRNA E31& 71 Engineering & Validation
X 1x10° P
#2832 2i53) MoA/Poc | IND H18
2 1x108 &z
Q O 5, - =1 =
S £35
% 1%108 gg‘_ 2x10° CAR-NKT (Cancers) =EET AXst m’
S £
- =]
b 30 60 9 130 150 180 210 240 > CAR-NKT (Autoimmune) FEEZE HX3} POC
Time (h & & -
me (h) ¢ * MOAZ = Oi7FL|E 3, Mechanism of Action), POC(ZHl'E & &, Proof of Concept)



CRO (AnaPath Research & Service) W/ ST PHARM

SCIENCE.TECHNOLOGY.PROGRESS

r

= Global CRO (H|AA|[HSEF MH|A) K| Q15 S%t 23 23t = Client-leading CDMO X2t
= '20'd, Spain HQl 1EEY &t& 0| 2ZF QI Xt3|AL Turn around (214, 2Q 2243t)

pl

= AnaPath Research (Barcelona, Spain) = AnaPath Service (Basel, Switzerland)
- 3 :1986 M2l (Envigo Spain H91), 20194 112 AnaPathof] 214 - CSO: Klause Weber (Global A L X{Est 54E2[efAt)
- HEFE) : 2 19t sgm, CHX| 20t sgm, S2 AFA! (387H) - Global %2 H|4} CROYH| (XX & 54 Ha|et Eat)
- f80|, E7], 7 S 8000 0Ot2| 52 ER - GLP 2= (2006'd), R Safety Alliance 7+

——> Project Development Project Mgmt S‘\\\\\",///?-_ n IES
A
Client ’éafety Alliance ——— Se|C|a AnaPath
A
| OSERVICE

Contract B b Contract /7Q/bacon |



