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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, Switzland
(Histopathology Services)

o

AnaPath Research
Barcelona, Spain
(Non-clinical Research)

C‘ AnaPath Research
Barcelona, Spain

C{h AnaPath Services
Basel, Switzerland

STP America Research
Delaware, USA

®/Vernagen

ST PHARM
(HQ) Atlanta, USA
SOUTH KOREA (mRNA Research)

Total > 850

9 ST PHARM
South Korea

_#% LEVATIO

“: San Diego, USA

Levatio
San Diego, USA
(mRNA, circRNA & CAR-NKT R&D)

FTE

&9~ STP America Research
Delaware, USA

' VERNAGEN
VERNAGEN Atlanta, USA

3



Introduction @ =zzozzan

International
Inspection

Korean GMP

1992 ~ 1998

FDA (2006)

EDQM & WHO (2007)
FDA (2009) EDQM
MFDS (2010) PMDA

ANVISA (2011) 1A (PAI)
*

2000 ~ 2005 2006 ~ 2011 2013

FDA
PMDA
PAI

MFDS
)

HPRA
WHO

MFDS
FDA
PMDA

=
I
o

US-FDA(PAI)
MFDS  pre-Approval
Inspection

GSK
Global Client
Audit

Successfully Inspected by

>

I =
AlZO|orZOITA
Ministry of Food and Drug Safety

Merck
GSK ® Merk
BMS
BMS
GSK
ROCHE
U.S. FOOD & DRUG g’@) \) World Health
ADMINISTRATION Ky organization

————

2014

2015

Client G

ed o

2016

®
Client G
Client J
Client M
Client R

European Directorate for the
Quality of Medicines & HealthCare

=
n
ANVISA

Client B
Client J

~-
P

2018

Client N
Client R
Client J
Client M
Client Z

2019 2020 2021 2022

Client N
Client G
®
Client N
Client A
TGA  pra™
it fus




Business 0 CDMO A E < (Business Overview)

N

/ 2018. Polynucleotide
2008. Oligonucleotide « mRNA
1983. Nucleoside/tide . Antisense (ASO) S N e
N + siRNA / miRNA « circRNA (8¥%)

« Monomer (PNS / PA)
« Zidovudine (0flo]= x|2H])
« Sofosbuvir (C& ZtE x|2H]|)

Aptamer
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« saRNA (X7} )
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Market ©

RNA-based Therapeutics A%
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Market o RNA-based Therapeutics (mMRNA A|ZH)

= Overview = mMRNA Platform (&i&l7|=)
COVID-19 mRNA giro| B2 Jdl 7|7k} Mo 5712
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Market ° RNA-based Therapeutics A|Z}

% Of All RNA Fina
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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

Exhibit 4: Most Active Corporate/Pharma Investors
In RNA Venture Rounds Since 2017
5&17 . ©
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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]



Market o RNA-based Therapeutics (mMRNA 7{H)

= mRNA B3 /X=X M= 373
- mRNA 1 21 X]|2H| M= 21E2 1) Plasmid DNA(pDNA)O|A HAFEl mRNAES &4, 2) |, 3)
- STPHARM2 & 7| =9l CappingZt LNP, =8 22l PEG-lipid, Cationic (LNP2| 1 HHE) M
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New 5' Cap Analog
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= Cap Screening library 7}'s
->30 cap SAHA|

- XM 9| cap FAMM L& 7ts

X|x|=t (DDS)

» Lipid-Nanoparticle (LNP)

- mRNAE MIZELHZ ME

= XA 5L 7]= O LNP 2/

- SmartLNP®, STLNP®
- In-license LNP

‘----------'

Fill & Finish
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Business o Oligonucleotide CDMO

= ST PHARM Oligo Pipeline (FH| Z2HE >207})

Stage

= Oligonucleotide CDMO2| a4 A
2 6

5H
Global 3 €| Lif Oligo CDMO 2 (A4 4mol, Global No. 1) LANA =83

Hs 2

Phasel Phase2 Phase3 Commercial

— |
Global §22| Monomer / Oligo SA| A4k A| AR
o

= = SELHFALA IXEs 0
= S0HE = 7t 48, 2Lt 23, HEEel 35 2ROkl B PSP TS EE 0
- Global %2 Pharma 71419| Oligo &% S2HRAL A SEEE LR 0
- Strong Track Record (Since 1983) SEEHI0|QH C MDS / MF 0
S2EHI0|Q8 D Mg st 0
- X|5H 4 2RO E B 2t 0
- X HHE SE 345 2l 60% R (228 48 25 S2HH|ALF BY 7t
- 2K} HHY ZA 345 O] 40% AR (224 72 2HE) S2LH|FAL G guE
* 2= TOFALO] DAIT/ S L MHIZ 29 SZEH0|2= D FULHURES
- W 282D WMS : utg WTA FRY BX| (234 4217 HF o)

= ST PHARM Oligo CDMO O & 30|

[Er91: of2d]

.22 ol= AA

_ 2L 3E 2018 Global APl HIE A% 24 2|E4] 4 24} (Frost & Sullivan) SRR A
- Roche CDMO Award 2019 =4+ 1468

(Oligo &1k 20F : Global Z|Z / Small molecule £12F FOF : OfA|OF Z| ) 865
- 2021 OFEfX|Y %11 Oligo CDMO 78, 25H2| 7| 4 =4 (Frost & Sullivan)
- 20224 HHAZHIHA NAI (No Action Indicated, |11 S&) FDA cGMP 215 —m—m

2018 2019 2020 2021 2022
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Business o Oligonucleotide CDMO

2|0 MAHAH| SM: DT A (High-growth market)2] 223t 2 (strong demand)0f| MA| i

2142 2249t '24'd 3Q(E) '264 1Q(E)
Oligo At A =
151, 24Xt =M
H 1S ' 5 N 28 1tk X 25 2t
1TE (Global HISHAl 28 T 28 1ev 28 227
2.0 mole 6.4 mole 10.2 mole 14.0 mole
= CAPA (2F 330kg~1t) (2F1t-3.21) (2F1.7t-5.11) (2F 2.3t-71)
MH| Line (CH) 1 4 7 10
18K 3.2 HY 5.14j4 7.0 HYf
[1 mole2 2F 167kg ~ 500kg]
M A

2" Oligo 2%
Oligo pilot plant

mRNA HE3%
| 15t Oligo 2& !
(Capa 6.4 mole) -
= 22|10 Hihbm =S 0 d
Oligo it 219 22 LHE
AL St nbiX| 43kg ntiX] 52kg (21% A) oM 2N 9 aE M Sof| 2 48 ST}
a2k e nBix| gd S EH| 272 nbiX] gt 3 FH 19 (28% V) =L ok, 22 AY TN, A& i SO ME MAT|ZH =

13



Business 0 Oligonucleotide CDMO

=
. E3

it g 21%*

» S2EA Solvent 4 22| 243t
» RN SHIUZZR ASHA AL
= MMSH XX}

5

5t Crude == A M| Fractionation Strategy %X 3}
- UF batch size X|Ci3}, %|Z APl 2%t/3|4= Procedure 714
= AH|Z3t U Cleaning Bt 744

- Robust®t 2= Control H|#=
- Contamination risk ¢!
2021.03 2021.10 2022.09
M=E=g mEAE N Z=H| &
P = Batch Term (HIZ7|2h Tt
[

- & 15/381X] p 102/3H1 K|
\ 51% ¥ - HH| 12/38K] p 9/3HY K]
- 3 RewewE 2 2R 3™ MHAH X =X o
= Cleaning procedure 7§ : Xﬂxo' Tt A HE 2
* UF 33 membrane reuse 38 H& > MitH|g 2
2021.03 2022.09

2021.03 2022.09
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TEChnOlOg\[ 0 Oligonucleotide CDMO
= Synthesis of NUAAP siRNA Using Dimer Blocks

= DimerE AE% 22| HZx7|22 =& 2o X ST B 7tset 7|
= UHEM O 2 AF238t= monomer PA CHAI 67H2| dimer PASE AF2SH AT} Crude =% 11~13% AL
= FLPO| 2ot === Mot2 X 8 g

= Dimer M= 8l 22|21 &g AdY|Es ER

= Synthesis of NUAAP siRNA = |Improvement of using NUAAP siRNA in the sequence

190

sense: 5’-CAG AAG AGA UCU GCA UGU UUU-3’

antisense: 5’-AAC AUG CAG AUC UCU UCU GUU-3’ 5'-CA GA A GA GA UC UG CA UG UU UU-3’ (51%)
o 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%)

sense: 5’-CA GA A GA GA UC UG CA UG UU Uu-3’ Improvement in HPLC observed using UU/UG sense, up to 11 %
antisense: 5’-AA CA UG CA GA UC UC U UC UG UU-3’

5’- AAC AUG CAG AUC UCU UCU GUU-3’ (58%)
l 5’-AA CA UG CA GA UC UC U UC UG UU-3’ (66%)
5’-AA CA UG CA GA UC UC U b€ UG UU-3’ (61%)

(

CA GA uu uc UG AA 5’-AA CA UG CA GA UC UC U UC UG UU-3’ (66%)

5’-AA CA UG CA GA UC UC YUY C UG UU-3’ (71%)

Improvement in HPLC purity for antisense strand with dimer blocks
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Technology @ otigonucleotide como
= SMB (Simulated Moving Bed) Technology

True Moving Bed Chromatography SMB Chromatography
m Feed (a+b) Zone 111 Raffinate (b)
T —— ‘3—4 o]
Raffinate 2
= imulated moving be Q
Feed ——> » % % ® chlrotmdatograp?n; ! } 3
N =
Extract
“ Extract'g_< Z Desorbent
v onel
Amidite
(20 kg Scale) Batch SMB
Resin amount 200 kg 1.5 kg
Solvent amount used 3,600 L 1,100 L
Purity 98.8% 99.8%

> o

A
OH

0| 7tstt A AIAE

—

> Product@} impurities 7t2| selectivity =&

> izl HF 4t vts

> =2 MAHHE 20| Scale-upO| 80|
> 07to| FH T 804l AtEE H
> =2 WMEEY, st tisty 3EY

oy =t k"/ : w'\/i V4
\\1- %-W-L-n s, zusl |
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Technolog\[ 0 Oligonucleotide CDMO
= LPOS (Liquid Phase Oligonucleotide Synthesis)

LPOS

SPOS

2-Phases
(Solid/Liquid)

1y Detritylatzon
by Orgamic Acd

with ridalis or Prvoles
Ohe
1) Mentralization.
O fow Crganic Base

Column

Reactor

g,

HO
o Base
o

0\"/\)1\0 ~Anchor

o

2

MeO

a ‘// /; OMncnm One Isolati
Reaction \.l a ° 1 I: 80:: C}':I:: B
a medim 6 Ohte .
Insolubleisupport ‘@ \\ ﬁln:;smmer 0
/ \§e: Ll Reaction MeO @@ o Base
2 medim 4 Oxidation
I./ u NC._~g B=00rS ‘\m_/
( 1] \Si;‘me ;ngﬁm
a
Heterogeneous conditions Homogeneous conditions : \g/\)\.ﬂmchor
> =212l gk Mo E0[5t0] &82t0f 2™t DAL E 55 NeedE THHEAIZ = US
> 53 Soluble polymer supportl] 53 AL H1IF 3HAMT = 2R
> SPOSO| H[S 801 ALEES 21X S| 2 5= A7|0| PMI (Process Mass Intensity)0fl && UZ
> X 2709 S =M AR ST €l T

Q
o Base
Q
O\n/\)"\ﬂn:har

0 —
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Thank You

ST PHARM

Technology-Driven Gene therapy CDMO
From Oligonucleotide to mRNA




