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DA-1241 (First-in-class)
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DA-4505

Potential First-in-class orally available AhR inhibitor (24} 14 £9I)
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ADC (Antibody Drug Conjugates)
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Business 0 CDMO AFHE A (Business Overview)

= ST PHARM CDMO =HZF =t
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2008. Oligonucleotide

Antisense (ASO)
SsiRNA / miRNA
Aptamer

Decoys

. Antiseﬁsé‘

» siRNA/microRNA
* Aptamers &

* Decoys e

+ Other novel ollgot

2018. Polynucleotide

* mMRNA

Cap  5'-UTR

« CircRNA (¥%)

O

« samRNA (Xp7 =

NS Ps

T [TTTHN

ORF 3-utr=—AAAAA
Poly(A) Tail

=)

Subgenemic promoter

3-csE= AAAAA
n

Poly{A) Tail

23



Market 0 RNA-based Therapeutics 7H'd
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A&t JHEE (Zhetst oFF CIXIRl) P HUAN 1bH 214 OfLH @ :
LiA 79| glg (CHHE Aozt gig) P 7|Z X2H HE 3= - wi_|
O|StFAL, 22 X|SM 24P Lequio 23]/H, Repatha 1-2g|/9éJ 2 : 5
SHA| CHH| ZXIA P Leqvio $4,000 0]3t, Repatha $5,850 gz .
ofF : Z&| (BX &7|)o chigt Mefdo] 5, 7t = o| AV [=2 & 2 & 2 Il |
P LNP S LIS HMEH|& T () p i
7Od:|l, II:-IIcLl- g _%_O_IF%H:I':]I 7HAL-|9§ EI_-II Iol-jl z|I-EH (‘Clz'l Iol-, OI_I-J_I’l-) ' M Alnylam? -Indu;slry(blomarkel-unven pregrams)-‘- M Industry (overall)®

Avidityjit: AOC (Antibody oligonucleotide conjugates)

e RS e wwe st s [ZA] : Alnylam]
CHEMEA Ol =5, ME71 25 = 22| CDMO 1, Shortage




Market 0 RNA-based Therapeutics (Oligo A|&)

= RNA 7|8 X=X AlEQ| 7h=t7|
18 ZEM|E £1} 7|= (Gal-Nac) ME = THEERO 2 X=X S =, 22ENAAS2| RNA 7|8 X| =8| Do ZatQl JHY &5
%

Leqvio (Inclisiran) 2 B5FE '24HEE THAEISH RNA Ao Aist 501 o4 P IZ (Oligonucleotide) +2 23 MY

= AT Y
22|23 2E0/= (MO

RNA 7|t | 25| Global Al 75 : 214, 6,558 P ‘30, of >32.67¢ &gt SCIARSEIREIIE 2 0|5 P &5t Al A2t 2F12 Ton HR

I

Z22HA|24AL S lonis, Alnylam SOIM Z7|&=Q P KHA| 7HE Sl

P
rio

Ohg Zgt o 22| 1 F22|QE0|E i 3 U TS A7 MM ME
18l . - - pepy DS SO wlozisoR eAmNs  apge o
= Global RNA H{Al/X| 2| A% HZ (mRNA Hi2)) - s v o 10 2
Pelacarsen R Apol@  P3 & %0 1,000,000 %0 Novartis
Vupanorsen DS XEH  ANGPTL3 P2 0 1 %0 1380000 135 UMED
RNA 2| 8A4f= A8 17.6% SZMP ol Olezarsen A s ApoCll P3 50 2 600 1,000,300 800
(=H) IONIS-AGTLr A OEYE  AGT P2 80 g 610 540675 6
35 - 32.6 o ION449 (A7DB233)  O|ARIZBE PCSKS P2 20 2 30 1380000 497 AstraZereca
0h24 HIZZHRLIIE  DGAT2 P2 o 1 %0 640000 614
30 1 IONIS-MAPTI U=SOI, Rl TAU P2 100 a4 400 1500000 600  Biogen
75 CAGR Bepirovirsen BH7INAZN  HBY P2 300 64 1800 1,000,000 1800 GSK
17.6% Lequio (indlisiran) OMRIEEE  PCK9 EOE 00 2 600 1380000 88 Novartis
20 1 Alnylam  Ziebesian (ALN-AGT)  DESEASR  AGT P2 600 2 1200 1,000,000 1200
15 ALNHBVO2 (VR218)  BY 2t XEX|  HBY F2 200 24 400 500,000 200
Dicena  DCRHBVS RG6346)  BHZHXIZH  HBY P2 30 44 1440 500,000 70 Roche
10 1 - ARC-ANG3 ONNEEE AP P2 w 400 1380000 552
5 - ARO-HSD HZSMXZIE  HDI7B13 P2 200 28 400 1,000,000 400 GK
Arrowhead .
. INF3989 BH ZIE IO~ HBY P2 400 3¢ 1200 500,000 600 Janssen
0 T ' T AMGB0 (lpasiran)  Aleia Bgt LPia) P2 200 44 800 1,000,000 800  Amgen
2021 20238 20268 2028E 2030E AT 24 20 9 SIS Sor 8Y Y £ 2 WS Tl 01, R, U 53 S HTD U ERL 8 49 10-20%2 718 = =
Z£X|: Research & Market, $=IR{2|3| 7| 2| M| MIE] = AMTE, 4B E 2T [EXH: dd52]
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RNA-based Therapeutics
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Market 0 RNA-based Therapeutics A|Z}

= Novartis = Novo Nordisk
- =R MAErEst Aok 374 F 2717t 22|10 Aef (Leqvio, Pelacarsen) -1 SRR DM BE HI7HE HOpol|A RNAI ZHE M2 A& ¢

- 251 2 ey nEel Pe'acarsen°l AMEES 30423 01 =8 -'21.11, GalXC2Hs H7|£2 71 DicernaZ 332{t2{of| Ql4:
- Met+ 22l BEohs HE SWISS R DIX IS 10RO 2% o537 shato1ad 7122 293 Eleven Therapeuticset THELAY |9 H/Z
- A Al XIS (o] MA &2 A _T'_E HF 5{0F 2

O|'0|9L|_9|' = EJEQ.J ASO(I_I-El ﬂ— E—l ) |_| 7HE == x'”E )H-?;_;{_?;I_’ EHAI_Q% %E—l—T'— Al_lgr 7HtL|:!-
- '24.1, Al OFZ2 119t RNAI 7|8 M CHALE 2t K| 2H| SSIHL HofF HIZ

« Lilly

= Roche
- HLUHO ZHE THK|Z | Zilebesirang 3ZE 610 L/I
(0|2 50%, 0|2 9| X|= 22 T 100%, JHLH|2 EXt 60%)
EHAIZE 1002tE E0{ A| H 1.2E9| 22|10 Ee, MAA 2 H oA

-"19.10, Dicerna2FE] THYBHZIY siRNA 22|10 MAFS 17920 L/l . pTx2| FALCON (82|11 + X[t *& = Avidity2] AOC (Z2|1 + 2|

I_|O
-'23.9, O[0|QL|A8}F ASO 7|2 ZX35t0|Het HEHE X|=2H SSHE 5
Fatty Acid Ligand
Conjugated
s GSK Oglionucleotides
(FALCON)

- '21.5, MiNA Therapeutics2t saRNA ZHE
- '21.9, ProQRzt 129 5H0HE F29] RNA TE
-'22.2, RNA 2! DNA g7 M& R&D MIE| 714o0f 7

-'23.2, MZ 5! REAHHE X|ZH|of| FXr ST EE, S| 0 Mok JHE FEF H|A|
b XA
-122.12 Wave® 191 7Xoteta] 30 22|17 Aok HayHer sok 1| Z = Alnylam®| ME7|=: GalNAc (Z), C16 (&I, ZFAIZA|), 0|F siRNA
' GalNAc g Internal 016
- '23.7, Elsie HIO| Q| L ZX|Q| sHAt Q1AL J|& L/l 82|10 Ak i 2ty Target 2 Target 1

- '23.11,J&J9| PHEBHZIE K= H| JNJ-3989E 102 =2{0] L/I




Business 0 Oligonucleotide CDMO

= Oligonucleotide CDMOZ2| &l A= = ST PHARM Oligo Pipeline (FX| ZZHE >207H)
: st
- Global 3 2| Ll Oligo CDMO 2} (M4ts3 6.4mol, Global No. 1) T2AL xox %
. Phase1 Phase?2 Phase3 Commercial
- Global 22| Monomer / Oligo SA| AAH A[AE
D Z7I0HE Q= It AR EXo| UM OFMXol 23 SEEHEAA s *
= SRS e ITEHMB  HAH2USE o
- X=X F{AlO _EII-
Global Z|Z= Pharma Z142| Oligo 3 SEHHO[OH C  MDS/ME/AML °
- Strong Track Record (Since 1983) S=wul0|QE D A mst °
S2gHlo|eE D RAUNERRS °
« X|&X0l 54 SRUHGMA  SUZE o
- Kb HEY 2E 3 45 9| 60% R (224 42 23 S2EHFALE oHd BY 7t ®
o P S=4jo| 28| D Yus
- 2%}:UHE T 3,45 9| 40% TR (22 78 &3) *
SRYF|FALF Bk BY 2t o)
* F 2 TS| ZAIX2 BE M2 2% SeuRe G B .
- HN222|1s . g HHA IR BX| (234 82 2/5) 2RHERIAIG TR BY 2 o)
= 2EYH QS 4 = ST PHARM Oligo CDMO 0{Z& Z=0| [EH9: 012l

- =LH Z|Z 2018 Global APl H|Z= &% 2= 2|4 & 2= (Frost & Sullivan)
- Roche CDMO Award 2019 =4t
(Oligo Alef F0F : Global Z[Z / Small molecule £12F F20f : OFA[O} £|X)
- 20214 OfEHX|Z |11 Oligo CDMO MH, 232 7|Ar 44+ (Frost & Sullivan)
- HFHZHHA NAI(No Action Indicated, |11 S&) FDA cGMP 215

CAGR 64%

2018 2019 2020 2021 2022 2023



Business Oligonucleotide CDMO

= 98 M|222|15 (75) 22: IMZE A|E (High-growth market)2| 228t 22 (strong demand)0l| A& CHS

[1 mole 9f 167kg ~ 500kg]

21 22 AL 254 2Q(E) '26'4 2Q(E)
Oligo 44t 1S, 24k 54
g A 1S (Glolj)lgl S L;_%E o Al 25 1E8 Al 25 280
AH] Line (cH) 1 4 7 10
. 2.0 mole 6.4 mole 8~9 mole 12~14 mole
S CAPA (2 330kg~1t) (2 1t-3.21) (2f 1.4t-4.61) 14mol 7|E (9 2.3t-74)
* dH|Line2 HH7| ERE I|IE
= M222[1s THE « =030 Mt 5Ed Y

mAEY mEAY | EHE
2022 2023 2021 2023 2021 2023
A= 23 L i
Nt 43kg ntiXl 54kg (25% A) B 3 Y = Jh

H O
nHiX| 2HM S ™A 272 ndiX| 2 Sl ME 19 (29% W) S SFAN S2IXIAIHM HSMAL
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» LPOS (Liquid Phase Oligonucleotide Synthesis)

SPOS LPOS

L 1 |
Column 2-Phases
(Solid/Liquid)

/A,

Reac'FiOn .l
E medlum
Insolubleisupport ‘
/ (5]

R

Reactor

Single Phases
(Liquid) @
\\> Soluble polymer

support

N

. Reaction ,Q
O/ medium R
— AN

Heterogeneous conditions Homogeneous conditions

Z 108 0] &}) otof & E=tol| 2-et

» PAT (Process Analytics Technology)

+ sgRNA for DNA/RNA editing (CRISPR CasX)

=l * Protein Oligo Conjugation (similar concept to ADC)
S0 ETA *  MsPA antisense (Novel PN chemistry)

= g{o * SmartCap® and Lipids for STLNP® and Genevant LNP
+ LPOS (Liquid Phase Qligo Synthesis)

> *  SMB (Simulated Moving Bed)

gd ¢4 |« CFT (Continuous Flow Technology)

—& |- Plasmid DNA
.@ ;{E} » circ RNA
* Novel Drug Delivery System (DDS)
il + Expedite-100 Days Strategy

LabManager Pro £ %41 AT Ego] &8: Hat=ol S22
DocuSigns |4 AT EL|0] AFE: Tap=Ql EA{az|

axay |+ @7 ZSTEIY 28k Al ozt

&=
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Business 0 ALLIN| A7 H|Z{L|S 2} STP0404

= STP04042| A7 MOA(EHE H|7IL|E) = STP04042| X-ray 28 7=

X‘I x| HATT (A)

(A) (B) The catalytic site

Infectious HIV-1 Non-infectious HIV-1
withoutinhibitor treated with allosteric bound to two metals Asp -
integrase inhibitor (ALLINI)

LEDGF/p75
binding site

integrase + ALLINI

oA

The catalytic site
bound to two metals

Kessl et al, Cell, 2016, 166, 1257

TEM study in Emory Univ.

» 0|2 S22tk 8 M. Kvaratskhelia 147+ ALLINI (Allosteric integrase inhibitor) 2| Al 22 H|IZ LSS YA, "16H LHE
= QIE|TJ2kH| 24+= 0i|0|= HIO|2HAL| RNAS =3 MZ0|| MESIH Sdt= WS FLXISHH, virionh (SFMEIF HH5| ZHE0 220 = Htn Ql= AEf) sy HE (A)
= ALLINI= QIE[32tN| 247} HIo[2{A 2] RNASE Zetdh= A2 ARMISH QIE| 22| 24| HIF 44Xl S2| nHetE £XI6HH, HHO|2{A RNAS| =48}
(H2IX| A4 mislocalization)E =& (B)
= STP0404 £0{ (B)= 00| = H}O|2{AC2| RNAE HIO|ZHAE HS6h= 29l HA|E HIO = Q510 H|ZHEAM T QIXIE oMot
= New MOA for HIV-cure as “maturation inhibitor” - “Divide and Conquer”, not ‘Shock & Kill" or ‘Block & Lock"
» ALLINI &1 HIAHLIZ #EE 2Iol 18 O|= Z=IEHJ (NIH) ¢+ X[ 2|2 M, of|22| chst, S=2tT ity IS T

nz
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