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¥ 19088
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Introduction ST PHARM GLOBAL FAMILY

S| JHMX[ =X Z22E xRNATHA| AKX =X M2 CDMO
o4y
=TT

H| & SS AT CZRE CHEHEL CDMO7EA] Aok e M ntEE AHYE o+~ = R A2l
ANAPATH SERVICES
AQIA, HPH(ZE/S M) Total > 900 STP AMERICA RESEARCH
\Q ol=, 2ztsllof
' VERNAGEN
ANAPATH RESEARCH ‘ ERVES
A]Iﬂo' HI‘EMIELI‘ (7I-0=IH=| mRNA ﬂc—,ltﬂ'IHE"
(HILY SENH S2ALS) OIAE|HE
LEVATIO
0|2, Mcjojlz
(mRNA/circRNA 221 CAR-NKT 212f7lj)
c: AnaPath Research c: AnaPath Services N ST PHARM % LEVATIO @\& VERNAGEN @ STP America Research
Barcelona, Spain Basel, Switzerland \“ South Korea “*4¢ San Diego, USA VERNAGEN Atlanta, USA \“ Delaware, USA
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Base”
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'C\/\ofp N(iPr),

Phosphoramidites
N

1983. Nucleoside/tide
* Monomer (PNS / PA)
« Zidovudine (0f|0|= X|Z X))

« Sofosbuvir (CY 7t X|=2H))

N

Oligonucleotide

2008. Oligonucleotide e
- Antisense (ASO) “_J
- SiRNA / miRNA G
* Antisense " .
. Aptamer » siRNA/microRNA
* Aptamers &
- Decoys " Decoys -

+ Other novel ollgof

2018. Polynucleotide

+ mRNA

Cap  5'-UTR

« CircRNA (2%)

O

« samRNA (Xt7} &
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T [TTTHN

ORF 3-utr=—AAAAA
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55)
=
Subgenemic promoter
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Market 0 RNA-based Therapeutics 7i'H
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= Overview = ZA2I2|(Central dogma)2t H[EHSE DNA

RNA X|Z2X|= 1MICH KHE2XeteE, 2M|c XX EX2| oA Flo{d= RNA 7|5t | 25| (0fl. ASO) X2 22|
3MICH X =M=, ZEe| Q0| &l = THHES| MM S KIEISo =N Z2R/-AQI X2 7ts

DNA 3 mRNA HARZ EHIEO| £l 22 3%0f S, LIB{X| 97%L RNAZ ZIAHE oA L = I
RNA 7]559] chsio] ol b =gate] 28l S K=K JHe] RRE sy
N € y & 3%

= RNA 7|H._|' xlﬁx'” Transcription Not Translate @

VS
i : o1 RNAE 0/ o & 97%
SR A 39| Ao 9F Hi HLUO| TofsHs RNAS 0|83 %2 A
F X

R
- HE I 2 RH THAS ARHO| APEHEE el =

™
0

=z

< = Antisense A
- 8. Anti-sense (ASO), siRNA, miRNA S (Oligonucleotide)  Conventional Drug
- CHE 2F=: 1. Spinraza (lonis / Biogen) MdZ2(=5 (HOHE 2 2X)

2. Leqvio (Alnylam / Novartis) 84 IX|ES = Alnylam XbAl| SiRNA &4 M2 82:62.5%

High-Yield Productivity of Alnylam RNAi Therapeutics Platform

n RNA 7 | HI_I- X|EX'” EAO-l Comparison of Historical Industry Metrics to Alnylam Portfolio’
e Probability of Success (POS) by Phase Transition
2 FE (EX ol it MEANO| &S R e ——
A& o (ZHEFSE oFF CUXIRl) P M2t 2HY 244 oLy o
LI 72| el (TR Asxtg elg) P 7|1Z X=X B 38 .
|
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SHA|| CiH| ZA|A P Leqvio $4,000 0|3}, Repatha $5,850
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1

1

38.6 !

1

I 274 |
1
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oFF : ZX| (BX H7)oll i3t Mefdo] S, 2t = o] HI= & 2 2 »
—_ 10
b LNP S Chbst MEety|Z st (m)) o
- % POS, Phase 1t0 2 % POS, Phase 2to 3 % POS, Phase 3
7O:| ?‘, IS OI_" % _%_O_I': %I-ﬂ 7HAI_19§ Exﬁ-l %:!-7 | %H:H (-?-l IOI-, OI_I.Il'l-) M Ainylam? M Industry (blomarker-driven programs)® M Industry (overall)®
Avidityit AOC (Antibody oligonucleotide conjugates) i [E4 : Alnylam]

CHEHHAL LHO| & =8, MEJL BE = 442 CDMO 1, Shortage
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RNA-based Therapeutics (Oligo A&

S S o = =13 =
118 A 7M. 1t 7= (Gal-Nac) 7JHE = praESto = X=X S99 2t S =2HN|2FAHE 2| RNA (8 X|=X| Tjo|Z2fel JHe 535
. . . e e A A :x
Leqvio (Inclisiran) 2 ZF2 '24 32 E 0HEE S RNA AleF Adst £21 o4 p ’IZ (Oligonucleotide) 4 Ak
s A|AF S5t
| - 22| 1522 2EH0|=E CMO
20|12 YREO|IE £2 0= FASE Al HZE2F12 Ton E
RNA 7|8 X| 2% Global A% 72 : 214, 6,528 B ‘304, of >32.6%¢ Moy =clUFSHE|= 2 0|5 p Saust Al 2!
S HTYIOEAL =5E |Ani = A O] Ht &} 2
2 2EUN|2FA S lonis, Alnylam SOHIAM 7|2 P XiA| 7HEE =ty A T3 22 25| S OEIO|C At B4l 9 Tas Gzt A ALE
) ol sobzid floZisoR EASK4  otEe
71y A=A [z} EpAl oy BE 5 u ol
o (mg) a4) (mg) () Mgt kg
= Global RNA H_|'||*|_|/X|EX'|| Aljg‘ x'__i OIF (mRNA I‘I|9|) Pelacarsen e g Apola  P3 80 %0 1,000,000 %0 Novartis
Vupanorsen IXES AR ANGPTLS P2 80 %0 1380000 1325 QurEt
RNA jlﬂpﬁ Eméi' 11‘5% ﬂ’gkll?} DI-’};,‘ Olezarsen HEdEE ApoClll P3 50 24 600 1,000,300 600
(ZH) o IONIS-AGT-Lrx MEd ogeF  AGT P2 &0 agl 640 540675 U6
35 - 32.6 o IONA49 (AZDS233  OMRIZEE  PCSK9 P2 120 2 30 1380000 497 Astiazeneca
o224 HUROMZIE DeAR P2 0 o %0 640000 614
30 1 IOMIS-MAPT U=5l0|H, X[0f  TAU P2 100 45 400 1,500,000 600  Biogen
75 CAGR Bepirovirsen BE7INFSH  HBY P2 300 64 1800 1,000,000 1800 GSK
17.6% Leqvio (indlisiran) OAREEE  PCKO EOIE 300 2 600 1380000 88 Novarti
20 1 Alnylam  Ziebesian (ALN-AGT)  DESIRIEH  AGT P2 600 2 1200 1,000,000 1200
15 AINHBVOZ (VRZ218)  BE 7RIEIZH  HBV P2 200 Po 400 500000 200
Dicemna DCRHBVS (RG6346)  BY ZIEXISH  HBV P2 360 44 1440 500,000 720  Roche
10 1 ARO-ANG3 O 4A[ZEE ANGPTL3 P2 200 Ll 400 1380000 552
5 ARO-HSD HIZSYRUZEE  HSDI7p13 P2 200 24 400 1,000,000 400 GSK
. A INJ-3989 BH 7KF HIO[2{~  HBY P2 400 3 1200 500,000 600  Janssen
0 AMGEY0 (olpasian)  AJgiT Eat LP@ P2 200 44 800 1000000 800  Amgen
2021 20238 2026E 2028E 2030 T 8 2 B9 22 o 87 U 9 217 WE 715 013, £, U2, 53 S HET L B 8 22 10-20%2 7HY [EH : S
[EX: Research & Market, 2I=IR¥2|%| 7|H 2| MA|HIE] 12 2t A K2, AEEA 27 = 45H
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= Qverview
- COVID-19 mRNA giAle| B2 7t 7|7kt M5O S{712
HEXMC mRNA 2|2HE 7le St 9 CHEFM A0 716 &

(211 ol 60 2)

= MRNA BHAL A|ZH M9t

- 22 mRNA A1 8! K| 2H| A% 72

20224 147 P 2032H 36 MU (Global Market Insight)

RNA-based Therapeutics (MRNA A|ZEH

MRNA VACCINE MARKET

GLOBAL STATISTICS

>$T| 3 BN Hospitals & Clinics

2 Seg nt
Yalye in2022 Market Size (2022)

CAGR (2023-2032) L YANR=]
9.6%

MARKET STATISTICS REGIONAL INSIGHT

Self-Amplifying mRNA
Vaccines segment
Market Share (2022)

North America

$27.7 BN Market Share (2022)

Value in 2032 50.9% >42%

O:Globcl Market Insights

mMRNA B4 8l X| 2 X2 S2E iE = (fIe =F)

COVID-19 &4l

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

B x=H EF Ot Al

0 0HE (‘21 °f 60=H) W A28 7T covip-19tAl
2 60 ‘ KRS A
o
>
8 8 s ‘\21 3 a2 16%
e = 20 /I TN %
%5 ! 32%

A / ; ;
24 10 / ) ;
82 / Non-COVID mRNA Ef ol 2 B 52%
& 0 NN NEwAMAFEY ’
2
E 0 | | I T
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RNA: FDA =2l M|Z 1474

Bbn) gorarya s Amapzp
5 - ene= Bl 4(Cislol2l=at

PIEEE mH[2C)A 53

LIRS e
44 moECiA4s 2@

my-ER} 0.01 g=011
3 . = [ |

-
2 .
21 2.1 19 18
1] 17 13
0.9

0los == wn B W O H B B

20.16 2007 2018 2019 2020 2021 2022 20233Q
A= RAUSASA
27| Sd0/E (B 7|8) =0
27w goiglele
40% - 34%

12%

[~ oo [+)] =] — ™~
—_ — — ~ ~ o~
o o o r o (o}
— — = < = =

AR HAEE, RAFASH

RNA-based Therapeutics (MRNA A|ZEH

20279 4713 2=A| 22 of 2709 O EE HY

(8bib Cell Therapies (5bil) Gene Therapies (5bil) RNA Therapies
20 4 20 - 20
15 4 15 4 15 4
10 4 10 4 10 4
5 5 - /—// 5 4
] T T T T T T T T T T | T T T T T T T T T T 1 0 T T T T T T T Tr—— |
2017 2019 2021 2023 2025 2027 2017 2019 2021 2023 2025 2027 2017 2019 2021 2023 2025 2027
Range of scenarios Base case
ZF2: IQVIA Institute(Nov 2022)
I e
- 24 A7 Z2HE XX F
e SRS e SRS
= 2HHN[AAIG BaI7tH =ZHH|2AH g
=Z2HH[YAIG LXSH0|H =Z2HH|2FAH ozl
=Z2HH[YAIG falclal = EHHM2AAL LIRS
=EEH|2AE SEZM FY S 2HH|FAK Unknown
S 2HH|FALA Unknown S 2HH|QFALL IXHES
= E2EN|2FALA Zt EtZI sSiRNA(GalNAC) =E2HH[2FAIM IS
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» EfZI Z7I

-

= '23E RNA 7|8 X|=H| 7HE S

D= HA0 24 3,15071 0| 42| RNA X =27t 7HE 5

- 52%7t 20224 ZFE| JHE A%}, '23'd 2ol RNA 419}
(22]1 +1237H, mRNA +1067H)

- 1,0007H O|AfS] mRNA Alef 7t =

1

F 2297l &7t

(A 4337, &2 30171 &)
XFOo

- gteh 22| Mok A4k 51987 § & 25070 (H>BTE>H|E)
- 3f2F mRNA A1oF: QIAAIE} 12071 5 % 19374 (Hi2h>Tls o>l
RNA
Status Distribution of mRNA Therapies on Beacon RNA
" ¢ §Beacon

« 21,0007 mRNA Aok 7 =

-
8

Number of Drugs
w
8

232

~
8

97

100 - ——
52
0 fr—

mRNA-Based Antibody mRNA-Based Protein mRNA-Enhanced Cell Non-Amplifying RNA  Self-Amplifying RNA  Unspecified mMRNA

Production Replacement Therapy Vaccine Vaccine

mApproved  mClinically Active  mPreclinical = Discontinued & Not Active

[EX: Beacon RNA]

RNA-based Therapeutics A|%

0.| z('s)okxﬂ; |;||;||-E}|| grxr
2023E 22|11 5! mRNA Ao 2 HEE 1237, 10671 37t

RNA Modalities & Their Growth in 2023

(D)

-----------

Number of Dmgs
£4]
g g

400 354

300 |*60 244 248

200 +47 +32 110
a5 116

100 50 50 I 47

0 . o__ - — . - — E 4
Circular RNA Guide RNA-Mediated Messenger RNA Oligonucleotides RNA-Targeted Small

Gene Editing Molecules

mApproved  mClinically Active = Discontinued = Not Active (Preclinical)  =Not Active (Clinical) - Preclinical = Added in 2023

22|10 3L mRNA LIoF2 St = W2 =g &

Oligonucleotides vs mRNA for Oncology

« mRNA

+ 193 total therapies

« 119 still in preclinical development
« 129 clinical trials initiated

Oligonucleotides
+ 250 total therapies
« 164 still in preclinical development
+ 198 clinical trials

mRNA — Top Cancer Indications

@
S

30 Oligonucleotides — Top Cancer Indications 25
925 24 23 23 % 25
g 82
g2 I 2 16 15 15 44
' - 15
515 13 o = i} . 10
B0 g =
[ 3
5
2 I I . i | il
] 5 0 é’é (6’} & & & (pé « &0\
‘? aé‘ o a4 o"'° & & S (.-" 54
O o 0 o“g g"o & d\e) & g’;’\ \§"> &
\,* e\ q’@'a \) @ v Q'Dé‘b & & & b“
0v§' .(5’
mApproved m Clinically Active Discontinued Not Active (Clinical) Not Active (Predinical) = Preclinical
= .
e [EX: Beacon RNA]

12
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RNA-based Therapeutics A|%

= Novartis = Novo Nordisk
- Ol0|2L| A%} L p(a) Bt SHBLHSKIZH| Pelacarsen®| & HEBES - 3t 01T I|&S ERS! Eleven H2HFE| AL TIELY Aok H|Z

OIE[HIA Z&| 1 Ao IS0 &t K& Alsiat CHARRISH 22|10 Aok JHgt
- = MEatEet Mok 371 F 2717F 22|11 ek (Leqvio, Pelacarsen) - 20214 GalXCaH= M=7|22 748l Dicernas 33ACt2{0]| Q14

H 0|2 THeEet SHHAE S2|1 Mok EAZ (HH|Q 219, HaFI=24

251 OflAf) MBS X|ZH| AR REHS Stwsals Mt 2 L
- K| 22| T ZTIsH= MO Zaiy|2S JHE DTx OHIFE 10d2tz{of| 012 - ProQR=t 129 5HTtEE] F 20| RNA HE X|EX S E=E 571 U= A2k NIZ
= Roche

DTx2| FALCON (%E'_Tl_ + X|I:<I3Hkl_|-) = Avidity9l AOC (%E-lj— + 'cc'$>|-;t.||)
- YL IO 2HE QMK 2 X| ZilebesiranS 3X 6 HRI0f| L/I

(0|2 50%, 02 9| X|d 22 I 100%, HEHH|E EXt 60%)

Fatty Acid Ligand
- HzjHAlZt A 23] I5tFAL (25 670 X|%), SXp1E 2 A7t 2210 Conjugated
£ 1,200mg = 1000 £ A| ¢ 1.2E2| 22|10 ER Oglionucleotides

e

=
EF2ll 3EXt R 221 & oA CVD 9IH0| Qls D&t kXt 7, 7000 (FALCON)

- 20194 DicernaZ25E TtEBAE7IYE 22|10 AMFZ 17H=2{0]| L/I

Alnylam®| ME7|&: GalNAc (Z1), C16 (=|, ZF A7), 0|F siRNA

Internal C16

» GSK
- Elsie HIO| 2B|ZZZX|o] 3t QIS T[= L/I
- 20228 Wave®t 19} 780HER 42 22|11 A

GalNAc

Target 2 Target 1




Market 0 RNA-based Therapeutics CHEZX Pipeline

» 2024 AASH Ol A : Imetelstat (E0/HNHBZT)

I

Total Addressable Market (TAM) for LR MDS and R/R MF
>$7B by 2033 (US/EU4/UK)*

Driving to establish imetelstat as standard of care in LR MDS and R/R MF

Potential LR MDS Patient Population Potential MF Patient Population

ESA Ineligible (RS+ve / RS-ve)

ESA R/R RS+ve JAKi R/R

ESA R/R RS-ve
Become part of SOC in LR MDS Expand as SOC in R/R MF
(~$3.5B TAM 2033) (~$3.5B TAM 2033)
[EX : Geron 2H|0|X[]

- '24'd4 62 MDS(Z0|8 882 ) 22 FDA 52 oY
- 2 1%] 7.5mg/kg £0f, 327 70kg 7+ Al 121 & A7t £0{2 6,825mg

- MA| 2tXtel 42% 8-wk Tl (8F ¥ EEH|E) &M, I hd EHe oS
- 0|2, R 57H=2 &tX} >3.30tH 2 (4) otH F0of A| P 137 (273) kg

£ 202541 0|3 Aeist ojfas

IMboo

OS Improvement in Real-World Data Study of Refractory MF Patients
Median OS More Than Double Compared to BAT Treatment in Real-World Data (RWD)

RWD BAT vs. Imetelstat 9.4 mg/kg

BAT = Mottt == IMTELSTAT 9.4 MGKG

5
= 33.8 mos
a +
o
o
Q 050{ —————gp--——-----
= I
T |
2 12.0 mos | !
z | |
=3
> 0.25 : 1
| |
| |
| |
0.00 ! |

0 6 12 18 24 30 36 42 48 54 80
Time

Acknowledging the limitations of such comparative analyses between RWD and dlinical frial

data, we believe the favorable OS of imetelstat freatment suggested by these comparative

analyses in this very poor prognosis patient population warrants further evaluation.

References on slide 32

rot

X | Mol X|='H OS (TMH dE

(NCT02426086)

Study designed to evaluate imetelstat benefit vs. BAT

treatment in JAKi refractory MF patients

* |Mbark Phase 2 data compared to RWD from a closely-
matched cohort of patients at the Moffitt Cancer Center who
had discontinued ruxolitinib and were subsequently treated
with best available therapy (BAT)

Improvement in overall survival (OS) and lower risk of
death for imetelstat vs. BAT in RWD study

* Imetelstat: 33.8 mos median OS
e BATRWD: 12.0 mos median OS

®  65% lower risk of death with imetelstat compared to
BAT from RWD

Data support IMpactMF Phase 3 trial design

jgeron
[ZX : Geron ZEH|0|X|]

UAZA F 0§ 3F 9.4mg/kg £, 70kg 7PH Al 121 & HZF £E042F 11,405mg
7|12h 1274 thd| Imetelstat 33.87H¥
- JAKi 28 3 LiMdetxte] W ME7(ZH14 ~ 1670E

- 0|2 &xF >1.12HH, 0.5 (1) 2HH F0f A| P 57 (114) kg

14



Market 0 RNA-based Therapeutics CHEZX Pipeline

» 2024 MAH3t oAl : Olezarsen (IE5M8Z 203

Olezarsen (FCS, ASO)

2¥E), TG EHA

Olezarsen Treatment Resulted in Robust and Significant
Reduction in Serum APOCIII Levels at 6 and 12 Months'2

P<0.0001

Mean (£SEM) of Percent Change

T |lpe————eeee LW T ——®®
3 5

E

= -15-

3 50 mg LSMD = 65.5%

g 25 P<0.0001

2 .35+ 80 mg LSMD =73.7%

£

v

£

50 mg LSMD = 77.1%
P<0.0001

80 mg LSMD = 81.3%

P<0.0001

T T T T T T T T T T T
Baseline 5 9 13 17 21 23 25 27 29 37

Week

—— Placebo ——&—— Olezarsen 50 mg ——@—— Olezarsen 80 mg

1. Topline data reported on September 26, 2023. 2. LSMD = Least squares mean difference

[
- FCSE triglyceride 2=X|7} 22 &ZO0FX|HA ghAist=
- A4 3Y0lM 671 2 1271 E Set triglyceride XS =E

R0l 24 2ol 12708 Al 81.3% A4

1

Z=X : lonis SH|O|X[]

MEBEStO == 2025H A3t of &

Olezarsen (A&zHA

o

ASO)

Olezarsen Phase 2 Results
Setting a New Standard for Triglyceride Management

Triglyceride
Least Squares Mean % Change

. 60% Reduction in Triglycerides Phase 2 Study

» Dose-ranging, placebo-controlled study in
114 patients with CVD and TGs 200-500mg/dL

0 + - -+ + Primary endpoint: percentage change in fasting
triglycerides at 6 months
=20 -
Results
at peo.004 + Met primary endpoint of significant triglyceride

20 +

lowering
] « Favorable safety and tolerability profile

60
P00t p0001 | Peoovot

-80

Pooled 10mg 15mg 10mg 50mg Next Steps
Placebo Q4w Q2w aw Q4w

» Phase 3 studies in FCS and SHTG with 50mg

and 80mg monthly dose underway /
7/

[ZA : lonis ZH|O|X|]

A3 F, & 12| 80mg F£H, 12! & AHZF FEH{ZF 960mg
QAR ALO|| M triglyceride =X| 60% Zf4A
|=* 2kX} >3840 H 100 (200) BHE E0{ Al P 1(1.9) Ton

15



Market O

= 2025 ~ 2026\ A2t of &

JNJ-3989 (FHHBE7IHE, SIRNA)

AROHBV1001: Effect of INJ-3989 and NA treatment
on reduction in HBsAg

Mean change in HBsAg from Day O to Day 168

« Mean (range) HBsAg reduction from
baseline at nadir was
1.93 (0.73, 3.84) log;, IU/mL

+ 39/40 patients (98%) achieved
>1 log,, IU/mL reduction at the nadir

baseline (log,, IU/mL)

Mean (SEM) HBsAg change from

0 714 28 42 56 70 84

g1 4 oa

~@- 100 mg —@- 200 mg 300 mg —@— 400 mg

Treatment with JNJ-3989 and NA resulted in pronounced HBsAg reductions

Infectious Diseases
Janssen)' & Vaccines

logically; surpr, suppressed or folmonomer

[EX : Arrowhead ZH|0|X|]
0, 28, 562 100 ~ 400mg B, 10 & HZF B0 1 ,200mg

HHER!) 90% 0|4l ZH4, 392 X[
& &t >3 E, 100 (200) BHE F0 Al p 1.2 (2.4) Ton
, VIR-22182} 2

112 168

HBsAg, hepatitis B surface antigen; 1U international unit; NA, nucleos(t)ide analogue; vir, virol

- GSKOf| L/O, GSK= Bepirovirsenzt WXHEO{X|Z 7H2

RNA-based Therapeutics EHHEX Pipeline

Bepirovirsen (ZtA&B&7ZIE, ASO)
GSK & Isis collaboration targeting next generation of @
HBV medicines: functional cure

» Antisense approach taken

Reduction of HBV antigen by anti-HBV ASO in mice

to knock down immune

suppressive antigens
Serum HBV Surface Antigen Serum HBV e Antigen
+ Entered collaboration with

Isis Pharmaceuticals in

—
o
o
o
o

saline

saline

E £
2010 £ £
— GSK contributed target, § 10 ma/k ;%
Isis provided platform e 1 9*9 < 10 10 mg/kg
& discovery ;& 200 ik ga
& 01 99
+ Lead compound JE: Ié 100 mg/kg
GSK3228836 20.01 2 1
— Phase Il start planned ? 0 1 2 3Weezl‘< ° 6 7 © 0 1 2 3Wee?< 5 6 7
2016 GSK, data on file.
Note: GSK3228836 subject to exercise of option by GSK
[EX : GSK SH|O|X]]
- Qa2b 2t=, 1, 78, 1682 300mg x 22| £0{, 12! = HAZF F{ZF 1,800mg
- O 21Xt B 28 ~ 29%0llA] HBV DNA O|HE (AFA4 2HX])

- 100 (200) 2tE £0{ A| P 1.8 (3.6) Ton

JLETE oY

% VIR (Alnylam)2| HBV X|ZX[: 424 F, VIR-2218 (siRNA) + GS-9688 (small molecule) + Nivolumab (Antibody)

16



Market

= 2025

RNA-based Therapeutics EHHEX Pipeline

2~ Ariet oo 223 Al

Pelacarsen (&&2t&gh ASO) Zilebesiran (1 &2}, siRNA)

Positive Ph2b results — pelacarsen vs. placebo?

Potent, Highly Durable Efficacy and Encouraging Safety
— 100 5 “*p-value =0.029; **p-value < 0.001 97.7*
T Dose-Dependent AGT Lowering'
3 Q 30 80'9** >05% AGT gnuckdown following Single \njec!\ong
g—o T . 30 5
3 E 60 62.5 e p W ,
=] i g 0— 5
LR g E s
2y 40 e
5% 25* fg @ ' :
g.g 20 - %g 50 ,———P—”—i E a5
5 ¥ : i ] —
Pooled  20mg/Q4W  40mg/Q4W  20mg/Q2W  60mg/Q4W  20mg/QW g 6 | mom
Placebo s 2
-100 Placebo
0 1 2 3 4 5 6 8 12 (n=27)
Ph2b study demonstrated | Stuay Week
+ 98% of CVD patients achieved Lp(a) levels =50mg/dL (guideline threshold
for CVD) with pelacarsen 20mg once a week Encouraging safety and tolerability profile
- Dose-dependent Lp(a) reductions up to 80% + Most AEs mild or moderate in severity
+ Good tolerability and safety profile _
[ZEA : lonis SH|O|X]]
- OlAMAL S| E o| Ct A7} E
QIAF3AF Z 9 13| 80mg 01, 191 & 7t E0j2F 960mg 2ef24h 22, 600mg & 22| F0, 101 & 2t £
- SOt 1 O X o/ ZtA 2 s A
OlADbAF Tt CVD Q& QIXt Lp(a) 98% 24 AGT (€ &t X} 95% &4, 670 = =+
o - HEjAM 71840 & o gdHO}H
Lp(a)™ & CVD £/, 22 >8ata, 100 (200) B £0{ A| p 1(1.9) Ton - Ul= SEISDZE &t >19 9=EE, 200 (400)

ALN-AGT Interim Phase 1 Results

Dose-Dependent Reductions in SBP and DBP?

>15 mmHg Systolic BP Reduction at Week & following Single Injection

10mg 25mg 50 mg 100mg 200mg 400mg 800mg
(=8)  (=8) (=T)  (=B) (7))  (=B) (n=8)

Treatment Group

Initiate KARDIA-1 and -2 Phase 2
Studies in mid-2021

[EA : Alnylam ST|0| X|]
2 1,200mg
|&ef 20mmHg Z&

ot E0f A| P 2.4 (4.8) Ton

17
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Business

Oligonucleotide CDMOZ2| 14 ZxHz]
Global 3 €| Lif Oligo CDMO &k (A

Global R&2
b 701l gl
Global %= Pharma ?
Strong Track Record (Since 1983)

JbA A Zx|o| Rl

T oo., &m=

= X|EHel B4

- 1A w334

- 2% EHE B 3,45

- H222|1E : o HjA

- 2L )X 2018 Global API H|E Azt 24 2|Cj4] A 4

©

(> |
t=2d g
OL-O T

=7

44410| Oligo &t

°| 60% 2 (‘221 48 &3)
= 0| 40% T2 (‘224 78 &+2)

* 22 K[FALO| ZALX /_EJ

Oligonucleotide CDMO

6.4mol, Global No. 1)
| Monomer / Oligo SA| AAh A AH
A

1 obME ol 2

& &H|Z2 2F

FAHE 2X| (1234 8€ At3)

- Roche CDMO Award 2019 =4t

(Oligo Alef £0F : Global £[% / Small molecule A12f 20f : OFA|O} £|X)
- 2021 OfEfX|H %|11 Oligo CDMO M¥H, 23l 7|
- HFHZHTHA NAI(No Action Indicated, |11 S2) FDA cGMP 215

Al (Frost & Sullivan)

A Al (Frost & Sullivan)

= ST PHARM Oligo Pipeline (4| Z2HE >207H)

Stage
DA} X235
Phasel Phase2 Phase3 Commercial

SEENFALA IXEs O
SEEX AL B Had2RA=E O
S29H0|QEI C  MDS/MF/AML °
2RURkAL A SHHLE ®

= EHHI0| 28 D gt Het O

SEYRX|FALE okd BY 7t O

= EHHI0| 28 D FULHHEES ®

=Z29H[0|2E D gz O

SEYRX AL F otd BY 7t O

=SE2HNAL G 2tk o O

SEHNAA G otd BY 7t ®
= ST PHARM Oligo CDMO O{Z& 0| [E49): 212l

2018

2019

CAGR79%

2020

2021

2022



Business Oligonucleotide CDMO

o X282/ 15 (73) &3 DAH AIF (High-growth market)2| Z2iet £ (strong demand)oll A1 ChS

[1 mole2 2f 167kg ~ 500kg]

21 229t 253 2Q(E) 263 2Q(E)
Oligo A4t H1&S 1, 24t 34
H 1S (Global Mot B2 ) H| 25 16k M| 25 254
2.0 mole 6.4 mole 9.1 mole 12~14 mole
Z CAPA (2F 330kg~1t) (2F1t-3.21) (2f 1.4t-4.61) 14mol 7| & (2F 2.3t-71)
AdH| Line (tH) 1 4 7 10
1HH 3.2 Hj 4.6 HY 7.0 HY
* MH|Line2 47| ERE 7|&
 M2232|0Fs THE » S0 MM EY

EHXY mEAY m N ZH|E
2021 2022 2023 2021 2023 2021 2023
ALSE 23 LHE
M Z It nbli x| 43kg ntfX| 54kg (25% A) gd 38 Y = 7

=
AMTIZH e ndliX] gt 8L A 272 nbiX] BHd S ER 19 (29% W) BT SEIXUHM, ALK
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Business CDMO 7|2 &4l

©

= LPOS (Liquid Phase Oligonucleotide Synthesis)

Otlf o] &) 5to] &&=t

- SPOSO| Hloll o0 AHEEE oKX 2L + JUS (XetF)
SPOS LPOS

2-Phases
(Solid/Liquid)

Column

Reactor

Single Phases
(Liquid) @

. '.\
Reaction .l

- medium

4

Soluble polymer
support

. Reaction b
di
O/ medium A

. o

Heterogeneous conditions Homogeneous conditions

Insolubleisupport

/e
@

= kot

- H

= CDMO 7|=

SIAl
=

PAT (Process Analytics Technology)

sgRNA for DNA/RNA editing (CRISPR CasX)
Protein Oligo Conjugation (similar concept to ADC)
MsPA antisense (Novel PN chemistry)

SmartCap® and Lipids for STLNP® and Genevant LNP
LPOS (Liquid Phase Oligo Synthesis)

SMB (Simulated Moving Bed)

CFT (Continuous Flow Technology)

—& |- Plasmid DNA
%{5} - circ RNA
sojoy | 7 'NOvel Drug Delivery System (DDS)
H * Expedite-100 Days Strategy
+ LabManager Pro S XA AT EQ|0] 28: $0HX0| SE22
+  DocuSigns |4l ATEY0] AFR: BIHEQI M2
R E « QAT uxIT=2 3 249k HAIEHLI el
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Business

Core Technology

q CODING SEQUENCE || utr [V V.YV
ST PHARMZ mRNA =2 g47[=2 EF ER0 fe%t 7|

1) 5'capping 2) LNP Platform Technology (Sl\ﬁi\gl'::'lgﬁp )

ST PHARM 11R2| Capping 7|& SmartCap® £3
ST PHARM 1122| LNP, STLNPOE3| SmartCap®

» SmartCap® » LNP 7% T2
«  mMRNA 23l &M J|= « 1.In-Licensing LNP
. 204 10Y U ES| S2 /2K E5 MM = - Global AIE0IlM YISE 7|2 (GENEVANT)
« L}t Cap analogue 2§ (30Z 0]4h « ST Pharm XtAl| LNP

- ST PHARM XHAf| 7HE! LNP (2L E5 =)

o ZAXHALCHH| XSt 7+ mRNA CDMO At2iE 2|3t Platform

» CAP Library Screening System *  Nextgeneration LNP (STLNP®)
) ) - ofgjoicy o[&iTl M4 HRETe| BS HPE =
= alogue 28 > Cjekot TIZHAL =tH Z0| - Hodute ShART} OPA M 2E (2L 3 =

E an
2 4ol 28 > Bl RTA =E 0|

STLNP®

2)

|:|
H=

pN|
=

2B &
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STLNPS| AMe - =AY A}t

Business O

= STLNP =AY 23t

- SO|X} — HFO|CHENO| A2t LNP CHH| EBAZS =T 1.7 O|A =2 mRNA HEEE 20l
- S}O|X} — H}O| QOHENO| A2t INP CHH| R E =X 22H0j|A 52 siRNA M £ 8 2H0|
» STLNPS| mRNA ME &&= » STLNPZ2| siRNA JME &=
T00=
—— SML-101 STLNP(SML-101) ALC-0315
600 -5 ALC-0315
. 120 120
. 5004 X 100 X 100
- c c
E S 80 S 80
S 4004 & -
< s AESE 2 60 g ©0
- A h
& 300 1-72HH % 40 g_ 40
= o 20 o 20
200+ - -
/ z 0 > 0
- i (> (> (>
100 Time (hr) &g\" &Q\q. &‘b\"
G- ¢
o o K

0 5 10 15 20 25 30 35 40 45 50
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Business
Low dose(25uQ)
—— | |
4 1233 1679 1591
E o, 0 %
[
o o
ke
s °
|_
Z
x
o
| 1
O D S K
R P S
P B P P

Fig. 1: Neutralization of USA-WA1/2020 and variant SARS-CoV-2 viruses by BNT162b2-

induced immune sera.

1,280
640+

320+

log,PRNT,
>
o

High dose(50pu9)

wEE

" %
7354 @
o
6l

I I I
1927 1453

ST2104 Y&r14t Al At - SEFNF 7}
Low dose(25uQ) High dose(50uQ)
I [ | | [ [ | |
1529 1448 4? 2149 3300 2489 4? 1255
JEC e :
o ¢
= 3 33 % o 3°1
8 é': ] ‘T!. 8 ]
— ® 3 I
£ = £
) x )
2 o 2
1 I 1 I
P L N
F P PP & & & P

[EH: Nature, 'BNT162b2-¢elicited neutralization of B.1.617 and other SARS-CoV-2 variants' (Z) @268 M

WA1/2020

320 157 355 343 331
% [ it [19) 7.8 T -ap-
ABAASO u.Eu == ? AT ATAVATLod
00000
E ® QA Abd [e) 20 P
e ® 5
)
- —_...__. - - p——— -o
-l
USA- B.1.617.1- B.1.617.2- B.1.617.2.v2-
spike spike spike spike

- Day 0 (1At 3

- SO[X}/HtO|2

S2tatA| 71| PRNT50 "t gt
- STP2104 S35 E7k 24 HE 4
PRNT50 2,4892 3}0|X}-H0| QSHE T} 24
- STP2104 S3I8HH| U

3)

), Day 28 (2Xt ®Z), Day 35 (2Xt HS1
OHEY COVID-19 mRNA A1 (BNT162b2, 30pg)°| 2%+
502

x 18
2} 3.174H, 4.96HH =A| LIE}

2: X 8%H(25pg) 100%(15E/15F), 1E2H(50u

SAE =

=XM-
O O OI_

2 2K B 4T Rl P S

ot

F(25pg) PRNT50 1,591, 18

HICH 48 0|4} ST}t A

%), Day 56 (2t S 45 =)

OH
ot
N
eh 0
pat
B
eh
ot

2H(50p9)

L}
=

g) 93%(14Z/15

oT
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Business © ~rvacomo

“ From milligram to kilogram scale production”

» 1. R&D / Small scale production
g2l mRNAZZE (15)
Completion: 20 8¢l
Capacity : H| & H1E

» 2. Mid-scale production (GMP)
Ht2l mRNA 3% A|H 2= (15)
Completion: 214 58

Capacity: Milligram to multi-gram /month
1,0008 == /A

» 3. Large / Commercial scale production (GMP)

HHE mRNA et CH2Fd A AH| 2t3
Completion: 2341 8¢

Capacity: 100-120 g /&

3,5008t ~ 12} £X /i

* TIZHAF S0| QX0 2} FM2IXoZ 22 JtHs
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Business © 2o oHe xkBIAL - vernagen

= Vernagen2| mRNA HiAl IHo| Z2}ol

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 i i
tions HMPV In-house —
Nipah Virus Duke-NUS _ *
nd Emerging Virus V Heartland Virus Us-cbc
accines
SFTSV Junbuk University
Targeting emerging, neglec | Monkeypox Virus In-house
ted, tropical and pandemic
potential viral pathogens Sarbecovirus CoVBIO :
i  Candidates ready
Influenza A/B In-h e ———
: / frhodse : forPhase 1 by 2025
Cancer Virus Vaccin Epstein-Bar V In-house
es
Targeting viral pathogens i y _
nducing cancer potential HPV-9 In-house

* WHO & CEPI Priority viruses



Business o Mok 7t XFS| AL - Levatio Therapeutics

-

= CircRNA S2HE 71t

= Unique ribozymes & RNA ligase are applied to efficiently produce circRNA

LPX Immuno-Oncology
3' Levatio ribozyme
5 Levatio ribozyme . IRES RMA platiorm techne
| ? PR /_\ s soccthemid)
(L ‘.i-j:j - ;
q 5 - | Circular RNA +
¥ IRES Gene of Interest 8 # -
\ Gene of/dnterest T
\ J
w d
: Q‘ “No digestion” Leratio cire .
% 2 \_;-: 'L/-"} ‘ ‘ Twuiwrhnﬂu.a‘dﬂ AUtOImmune

| ‘ - Exonuclease Ll?‘ji? 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
11010 -©- PBS = mRNA -e CircRNA %‘* 1x101%4  7.6-fold
= 3 5 guron. . circRNA 318 71 Engineering & Validation
 qx10° @ ®
g "0 R
o X a3 .
= o £
= x105 3 i ) = MOA /
" 0 30 60 90 120 150 180 210 240 ° ’ RS TEEI ARG eie
Time (h) & &

i * MOA(ZSE OH7HLE 78, Mechanism of Action), POC(7H'E H 2, Pracf of Concept)
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Business

©

ALLINI A H[ZHL|E

= SO A F 1 (MT-4 MZF)

Raltegravir ® AZT & Primitegravir
—
| e (Co (M) T
= Lii&JO] E4liSh HIVO]| Ciet gtHfol2{A =t
500
- tHIV-1y,, 5 452
400 L : Protease Inhibitor-resistant
Bl . Reverse Transcriptase Inhibitor-resistant
300 EN B : |ntegrase Inhibitor-resistant
200
96.7
100

3.99 185 0.86 1.723.84 1.02 1.5

ICyo (M)
Pirmitegravir (STP0404)

17.1 .3.53 31.2 218

Raltegravir

1} STPO404

Table 3. Antiviral activity in Raltegravir-resistant strains

Average ICg (range, nM)
Compounds PEMC M4
STPO404 0.08 {0.02~0.22) . 740 (0.95~3.48)
Zidowubine 788 (0.22~20.7) 37.84 (28.T~57.8)
Raltegravir 1.227.70 (12.5~3,038) 2525 (3514 322)
Elvitegrawir - 2751.5 (276~ 10,000)
Dolutegravir - 4 87 (3.07~8.54)

RAL-resisonr Srans: 4736 2, 4735 4 80701, 8oT0_2 15001

s s

Fo MIo=r ZF-ofE CfH| 2 ~ 33H| =2
FHIO |2 A & I

< HIV-10] Cheh =2 otxd =2f0l

X|Z2X|== (TI, Therapeutic Index):

- STP0404 >6,020, ZHE|J2HH|2 >2,710

gto

=/ —

0Ok
OIF

< 7| O[0|=X|ZHIE2 HIV 2SS 2= AHH|
< ORMZEISESE 10 OAF M2 7|F Q| AMoF Hx
< LHMO| 2ot HIVO| CHo A = EtE| O 2fH| = CHY|

1
0|4 &2 BHfo[2|A ZE SOl
2fx| 4RI
Ab|E| D22, S26 02 2

4 ~ 4008
< CHEO! OlE| 2
- 2H|OJ2HH| 2

D)

» ZATors

2214 ZEH 0l
- SFE| 2|2 (GSK E[H|#[0]) °f 2.3% ¥

- dH|H[ 2= (Z2|0= HEOof) of 3.2
- EH|22tH[= (MSD O|IEZ|A) 9 0.8 H
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Business 0 ALLINI 2l HIZ{L| &2t STPO404

= STP04049| Al MOA(RHE H|FtLIE) = STP04049| X-ray Z2H 1=

H X els (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 ZZ2tT i3St M. Kvaratskhelia @47} ALLINI (Allosteric integrase inhibitor)2| Al 22 H|Z{LIZS YA, 16H UE
- OlE| Ik EAL 00X HO|2{AL| RNAS &7 MIEO| MItsto] S8t 22 EXISHH, viriondt (SFMIZ7F 2HH| 2HHE|f Qa0 Hautn Qs AfEH) SHA! o3t (A)
= ALLINI= QIE|O2HH| 2247t Ho|2{ AL RNALL ARSh= W2 XSt QIE|O2HA 242 HIAHAMOI S2|1HEHE £TIsHH, HHo|2{A RNAS| 2243t
(H2IX] A mislocalization)2 X & (B)
&4 M S}

» STP0404 £0{ (B)= 0i|0|= HIO|2{A2] RNAE HIO|HAE Eodt= oAUl HAE HIo= 50| H|ZIEd M Xt

oo

s
nz

M
0x

= New MOA for HIV-cure as "maturation inhibitor” - “Divide and Conquer”, not ‘Shock & Kill' or ‘Block & Lock”

= ALLINI & HZFLE #ES 2/l 18'E 0= S 2 (NIH) A+ X 22 M7, of| 22| thet, 22T tistat SSHTL TH &



Business

= SlE=E A S ool 2 E

ALLINI 2t H[7{L|Z2 STP0404

Features

HIV: Three trials to watch in 2024

-'23.12.18 glﬂ 1"_r¢0'" 20245 _DIC_%-"SHOI: 'éél' HIV Ilﬂx.“ ?:Ié:l. 3?10." E'ég After a pivotal vaccine trial failed earlier this year, research into treatment

PLOS PATHOGENS July, 2021

RESEARCHARTICLE

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

interaction site

Tatsuya Maehigashi ', Seohyun Ahn»2, Uk-ll Kim**, Jared Lindenberger**,
Adrian Oo»'*, Pratibha C. Koneru®, Bijan Mahboubi’, Alan N. Engelman 5,

Mamuka Kvaratskhelia’*, Kyungjin Kim,?*, Baek Kim,"**

RETROINTEGRATION:2023}

7th INTERNATIONAL CONFERENéE_ ON RETROVIRAL INTEGRATIO

July 31~ August 4, 2023, Boulder, Colorado, USA

SESSION 4
Chairperson:

8:00 AM - 10:00 AM

38

East End/West End Conference Roon
HIV-1 INTEGRASE INHIBITORS AND NOVEL
ANTIRETROVIRAL COMPOUNDS

Daniel Adu-Ampratwum, The Ohio State University

Kyungjin Peter Kim

ST PHARM, Seoul, Republic of Korea.

The Fellowship of the Ring: Quest to develop Pirmitegravir, a
novel potent and safe HIV-1 allosteric integrase inhibitor
(ALLINI).

Y oo,

MICROBIOLOGY

mBio

4

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

Matthew R. Singer,” Tung Dinh,” Lev Levintov, Arun S. Annamalai,” Juan S. Rey,* Lorenzo Briganti,” Nicc
lan A. Taylor,® Kyungjin Kim,® Alan N. Engelman,”® Baek Kim,™ (% Juan R. Perilla,* ’ Mamuka Kvaratskhe

and prevention of HIV continues to be vital.
Abigail Beaney December 18, 2023

Share this article <

) a
Longer-acting, less resistant treatment is needed in HIV

ST Pharm’s Pirmitegravir is a first-in-class potent HIV-1 allosteric integrase inhibitor
(ALLINI) that targets the noncatalytic sites of the viral integrase and interferes with the
integrase-viral RNA interaction during viral maturation.

Discovery and development of novel pyrrolopyridine derivatives as a highly

potent and safe allosteric HIV-1 integrase inhibitor

k-1l Kim', Il Young L

! ST PHARM, New D1
Institute of Chemical
* Corresponding Auth

The novel MoA could help in the fight against resistance and could be longer lasting than
The Nonclinical & Clinical Development of a Novel pi CUTTent therapies which would improve the quality of life for HIV patients.
Integrase Inhibitor, Pirmitegravir

Xue Meng', Uk-Il Kim", Baek Kim2?, Kyungjin Kim'* The Phase Ila, randomised, double-blinded, placebo-controlled, study (NCT05869643) is
investigating the antiviral effect, safety, tolerability, and pharmacokinetics of pirmitegravir

! ST PHARM, New Drug Innovation, Seoul, Republ . .
in treatment-naive adults.

University, School of Medicine, Department of Pediatrics, /
Children’s Healthcare of Atlanta, Center for Drug Disc

States
* Corresponding Author “This was the first therapy with an ALLINI mechanism of action to reach clinical

development,” Chisholm says. “In Phase I, pirmitegravir was shown to be well tolerated with
a consistent pharmacokinetic profile supporting once-daily dosing. With Phase II data
eagerly anticipated, pirmitegravir will be one to watch in 2024.
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ST PHARM

Technology-Driven Gene therapy CDMO
From Oligonucleotide to xRNA




