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" 419 APLAtRio] H|ZL|2 2 : CDMO* ™

* Contract Development & Manufacturing Organization
Process Qualification Phase I
Optimization & Validation Phase II
Phase I
Invivo Pre-clinical Clinical Use r
Lab-scale Pilot Scale Commercial Scale
. Analytical Phase appropriate GMP Services
Documentation Method
Close Communication and Continuous Improvements
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General Capacity Sihwa Site Banwol Site Total
Area 16,400 m” 28,220 m’ 44,620 m’
Reactors 67 58 125
Capacity 286,100 L 139,000 L 425,100 L
Sihwa Site Banwol Site
Five Plants Four Plants
Commercial Plant
(Plant 1, 2,3,5and 6) (Plant A sector 1-2/B/C)
) ) Kilo: 50 ~ 100 L Sector 4: 500 ~ 1,000 L
Kilo/Pilot Plant
Pilot: 200 ~ 500 L Sector 3: 1,000 ~ 2,000 L
Oligo Plants Sihwa Site Banwol Site
Small Scale (nmol-umol scale): MM-192, MM-12

Mide Scale (mmol scale): 3x OP100
Large Scale (300mmol scale): 2 x AKB (1.5mole scale): 1 x GE
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* EHS : Environmental, Health & Safety

3rd EHS Audit

. Novartis(2nd)

GSK EHS Audit . BMS(3rd) >
(GEHC) (GSK) (Roche) Gilead(1st) Janssen(3rd) Atlantic HC

| e 4 Merck(1st) ° °
2nd EHS Audit : : ? BMS(an) : . | Novatis |I
Global Client 150 14001 (65K) N : . | Gilead(2nd) | Roche !
EHS* Audit (Bs1) ? | 1 EHS Audit ! 4t EHS Audit | | ! Janssen(klszt,:nd): Janssen '
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! ¢ US-FDA | :
. ! US-FDA ® ° X X
International [ al=) KFDA | i PMDA KFDA
Regulatory | ) EDQM/WHO (&) | ‘ | °
X ('I?I'E) ® ! ® |
Audit | DMF Type Il for API (US DMF No.13181) . HPRA(EU cGMP) ! US-FDA(PAI)
: BGMP by KFDA ANVISA | USFDA WHO I )
. (2aa) I PMDA PAI It Pre-Approval Inspection
DMF Type | for Sihwa factory (US DMF No.10734) EDQM PMDA
PMDA (Y &) KFDA
Korean GMP TGA PAI (EF)
I Successfully inspected by
Ministry of Foodand = N
inistry of Food and / M ® IGA
] ( —
Q Drug Safety { @W‘ DA {4 3 HPRA
d ﬁ_%‘w  Furopean Directorate far the Health Safety
i Quality of Medicines & HealthCare ANVISA Regulation
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) ) . ] (Oligonucleotide) A
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o ot HE : Solid Phase Synthesis
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All Programs by Class 2002-2017
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* Small Molecule %! Bio #Hx2H(2| T 32 o S s I
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cHE - 1000 8000
. e . 231 5 25 28 gy 6,000
e OI™AM : Chemical ModificationS S} 0| s 4= = oy C L n
N 172 B 5,000
» Off-Target £%t8 : M3O2 BXE H2 N M o
e Delivery : Lipid Nanoparticle, Receptor binding molecule 0
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|ONIS & Alnylam: Oligonucleotide Pipelines

IONIS

IONIS Clinical Development Pipeline (Oligo - ASO) Alnylam Clinical Development Pipeline (Oligo - siRNA)

DRUG TARGET PARTNER INDICATION PP P2 P3 R C Focused in 3 Strategic Therapeutic Areas (STArs):
" SPINRAZA®(nusinersen) SMN2 Biogen Spinal Muscular Atrophy _ ; e
T ® (Genetic Medicines
-~ IONIS-HTTgx (RG6042) HTT Roche Huntington's Disease _ . . .
) " ® Hepatic Infectious Diseases
% Tofersen SoD1 Biogen Amyotrphic Lateral Sclerosis _ AI HYI am
. . _ = . PHARMACEUTICALS
§ IONIS-MAPTRy TAU Biogen Alzheimer & Dementia - Cardio-Metabolic Diseases
Early Stage i i i
74 |ONIS-C9xx (COORF72) C90rf72 Biogen Amyotrphic Lateral Sclerosis - Drug Indication Human - Breakthrough ”NZW mg Late Stage Registeration/ Commercial
poc Designation Filed-Phase ) (Phase2-Phase4)  Commercial Rights
DRUG TARGET PARTNER INDICATION PL P2 P3 R C
ONPATTRO® Hereditary ATTR v
WAVYLIVRA® (volanesorsen)  ApoClll Akcea Familial Partial Lipodystrophy f (patisiran) Amloidasis * ([ Global
v AKCEA-ANGPTL3-Lgy ANGPTL3 Akcea Rare Hyperlipidemias -
S Acute Hepati
&U IONIS-GHR-Lgx GHr lonis-Owned Acromegaly - Givosiran P;fp;yrfzpa o v * [ ] Global
ol IONIS-PKK-Ly PKK lonis-Owned Hereditary Angioedema -
< AKCEATTR-Lsy TIR Akcea ATTR - Patisiran ATTR Amy IOI@SB v (] Global
() Label Expansion
5 IONIS-TMPRSS6-Lgx TMPRSS6 lonis-Owned B-Thalassemia -
(%] -
IONIS-ENAC-2.5¢x ENAC lonis-Owned  Cystic Fibrosis - Fitusiran BB g ° 15-30%
Bleeding Disorders royalties
DRUG TARGET PARTNER INDICATION PL P2 P3 R C g .
; = Milestones &
AKCEA-APO(a)-Lax Apo(a) Ackea/Novartis  CVD f E Inclisiran Hypercholesterolemia v [ ] up to 20%
| AKCEA-ANGPTL3-Lix ANGPTL3 Akcea NAFLD/Metabolic Complications - .E" royalties
< ) =9 : .
g AKCEA-APOCII-Lgx ApoClll Ackea/Novartis  CVD - Tﬁ amasiran F;nn;a;y Hyperoxaluria ‘/ * ° Global
=] 10NIS-GCGRys GCGR SuzhouRibo  Diabetes [ 8 P
O -
= |ONIS-FXI Factor XI Bayer Clotting Disorders
_8 o y ¢ - a Vutrisiran ATTR Amyloidosis v (] Global
% IONIS-DGAT2gx DGAT2 lonis-Owned NASH - g
1= |ONIS-AGT-Lgy Angiotensinogen lonis-Owned Treatment-Resistant Hypertension - E d Complement- v °
o 12 Cemdisiran . . 50-50
‘é IONIS-AZ4-2.5-Lgx Undisclosed AstraZeneca Cardiovascular Disease - g Mediated Diseases
[§ .
IOH  |ONIS-FXI-Lrx Factor X Bayer Clotting Disorder - E Cemdisiran / GoTaT A Milestone/
DRUG TARGET PARTNER INDICATION PL P2 P3 R C & |  PozelimabCombo  Medated Diseoses Royalty
— o
5| 1ONIS-AR-2.5x AR Suzhou Ribo Prostate Cancer - Ex
= ALN-AATO02 Alpha-1 Liver Disease (] Global
%1 Danvatirsen STAT3 AstraZeneca  Cancer - E
DRUG TARGET PARTNER INDICATION PP P2 P3 R C ALN-HBV02 Hepatitis B Virus o ‘:2:2 ;zz':’”
IONIS-HBVz HBY GSK Hep-B Virus Infection (VIR-2218) lozcton Phase 2
IONIS-HBV-Lgx HBV GSK Hep-B Virus Infection
ALN-AGT Hypertension [ ] Global
|ONIS-FB-Lpx Complement Factor B Roche Complement-Mediated Disease
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0 R - Antisense
- Other novel oligos

2008 OfA|OF X|XE GMP Oligo M4, =22 GMP compliance and Data Integrity A&
@l it A Lot : 80HLH FHIRE FEYH AL H B AEAES S EHM YA S
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(Oligonucleotide) Growth Excellence Leadership Award) (Frost & Sullivan, Best Practice Award)

in
Iz
0




CDMO &t A =

1
LN

2018. 6 ==
2018. 11 A|A4
2019. 4 =AM

bg

K

al
o

> [

r

* HFO| 27t OFl HMef Aoz X|ofT

x| 94 o_l A7 HOfA| AH
l0j CHEISH LY A4

— ZAFA} AH| CfH| X" CH 2R

%

x9|

~

e ST Pharm 22|11

SYEH Y SRR A mmm) =7} PO Cf 7|
SR RLjsto| Qe —}
Az 2EYdoled =
sohot  ZRHHIO|QE | PO L} 7|
Z/ULT  2EREH0RH —> PO Ci7|

AlOF AHAF QI

A28 ZH(X|CH 50Kg/H) 2019 2020 -

ﬂﬂﬂ-

HHE S 2H(Z|CH 750kg/ ) 2019 2020 -

ECEEIEIEI T

EEEVEDY

BHZIY  ZEUK A —
synEs 2o =) POy

. STPharm | 10



Q

I Oligo & Small Molecule APl CDMO OHZ& Z Pipeline

. 2 Oligo A9t T2 X E T}o|Zatol "\ ("« Z2 Small Molecule CDMO T}o| Z a}ol )
Pre- Phase Phase Phase Pre- Phase Phase Phase
DA He= Clinical . I o DAL HES Clinical 1 I i
SEHH AL A S E|Ef g ' LA 2FAF A Chip Commercialized
= I 3 —
S2EH%AL B s — REIDIae 8
LY | 2kAL B 2l —
S 2 HHIO|E A & oot (MF, MDS) — EAR =
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Oligo 419f CDMO Z2HE MUK @9 o2 Small Molecule 212 API Dj &A% (215k: 212D
B Monomer Oligonucleotide H7|E} WAIDSX|ZX S7tH BCHZEXEN S| CH7ZILX| 2 A API
213 1386
205 . 90%7} HE £e BN82 CY pENEH NE 3 1308
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Innovative Virtual R&D Strategy - S 43} A2 Mk

e Virtual R&D HMZto 2 X{H| /1 H 82| XIH|AlQk 7

[ = o = T == =232 - =
MEl0] 25U =2 in-licensing®| HE|Z MO 7HLSlD of — X7| YMEHAH L E out-licensing, joint venture, &S 71'&
S =
AE|FO| [yt FLHQ WEYT U MY ZEHYS HI B S oeEe T s =4
s ru — M2F API CMO At} HAE AL X 21} &=
825101 E2X9l out-licensingsS FPs}= Mok 7L M2k o= tHat AAE AHX| 520t FE

= Sirté Agonist (H|=dX|

*Oral Heparin (3| Z2t) » IBD(YSE FE =

o =
Innovative
Virtual R&D

» Influenza Virus (1= 20HX}H}0|2{A)
» Clofazimine (ZdH)
= MDR-TB (ZiaH)
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Innovative Virtual R&D Strategy - R&D, C&D Networking
W/ ST PHARM

Collaborations

ncubaion 4

C&D A&D CROs
: ALY ‘
[\Y TI42=p\)
<OUNy v’!,‘ " -_
U Spinct v””‘| 4 '\r“*v Accelera i+
wenz/  Asan Medical Center Y, @E -. &, -CICT
i p
Institut Pasteur Korea /“A)XL@\

KRICT 22a0272

KRIg3

Korea Research Institute of
Bioscience & Biotechnology

SDGMIF

EE ERECEE

- Ho

BIOHEALTH

o HHORNYTFT

University
of Colorado @
Boulder

EMORY
UNIVERSITY
SCHOOL OF
MEDICINE

QuBEST BICS0

=) WuXi AppTec

&% eurofins

SOUTHERN RESEARCH
INSTITUTE

v’ Strategic Partnership

v' Joint Venture
v In/Out-licensing

™
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STP0404 Dll—i—afarg ’H‘E' 7:7<1 ((Hrmlorl\ catll ij:| ?ite| inljteo rEals;inhEib;i_o::;2 OH|R6P ;AI First In Class B 201919 4.2
AIDS x|zx)) * = o= TE JIE nt 9 =CleE A GLP) QB IND AN A2
TN Y
H 7| 2}X|(tankyrase) @A Xo|A|E 0| 2310 0= =2 o
STP1002 OfAE gl §LX|H[01:(KR yEm)tn0| oszl; zzrlxr;ﬂmls»k curg FirstIn Class 1 o5 20193 42271

CHXFOHK| 2 R
(LA =H) SRS A 2Y 4 s R K=

(7:|_—r|__g_ 3||JTI.|'E|) B&L §e|l ;harm il OJE@' g:l"'% _6'”E|'E|_|2§ Q%_T'_X‘”O‘"A‘I -’Hl’é}%* X|Eoﬂ First In Class ﬁocl)ck; ZDOC;O:
°e - O|27|7tX| Ctot S50 HEY =+ U= X=H W -

200t Sof 2 Hfo|2{A

First In CI o ]
XX HLS Qs Chorst SiA 2|2z BY rstin Class 949
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HHEO|B{A X[ 22X SHE3lsHo Y

0

Sirté AgonistE 0|85} NASH &XHE K22 = Y= ME
= 7|He| Hjg= 8K UG X =A HE

NASH XX ot=2istATR First In Class of 1 -




| sTP0404 (AIDSTIZAI)

« STP0404 (AIDS x| = X|)

B HIV QIE|130|= @49 H|=0f SMHELQE EFAIOZ 8t= First-In-Class Al 17|
B (Allosteric Integrase Inhibitor, ALLIN)© 2 0| 7}L| & A 0f|O| = 2tX| 7l

Target Market (USD)
Reverse Transcriptase Inhibitor $6.8 B
Total Market of Protease Inhibitors (PI) $4.4 B
HIV/AIDS ot 'l__________'__l
I Catalytic-site Integrase Inhibitor $1.58B I H:t:;: g
|
- I
Non-Catalytic Site | Mutation-problematic patients (8%) $1.08B,
Integrase Inhibitor | I
Market I New combination therapy $1.0B I ij;':,“"'"“
: !
L e e e e e e e e e e e e e - -

STP04042| QI AMX E}

o STPharm |15




I sTP0404 (AIDSTIZH) Z2TH

e STP0404 (AIDSX|&2X|) == 0}

_9_'— MEHAM EE|§|.oI-I-IEkI Ol-I-Ikl, Qlt%Ejl'cj!- EEEI-OEI

=10 1= o)

Good antiviral activity in multiple cloned and patient HIV-1 strains
Predictable SAR & SPR (Structure Property Relationship)
Good kinetic & equilibrium solubility (water/FaSSGE, FaSSIF, FeSSIF)
Excellent stability (xML & hepatocytes) at four species
No CYPs inhibition & induction (CYP3A metabolism & PXR activation)

Excellent PK profiles in rat, dog and monkey
Sy 9 ezEEl

S gHo[g2 gat,

No activity in 68 off-target binding assay

No toxicity in hERG, cytotoxicity, Ames test

No toxicity in single-dose acute toxicity in mouse at 1,000 mg/kg and in rat at 300 mg/kg w

No significant clinical signs in 5-day MTD (300 mg/kg) & 10-day DRF toxicity studies (100, 300, 600 mg/kg) in rat

No significant clinical signs in 5-day MTD (30, 90, 180, 500 mg/kg) & 14-day DRF toxicity studies (30, 60, 120 mg/kg) in
HIV X{5j{H| Zo| S 0| ZUE Y

Excellent antiviral activity against Raltegravir resistant mutations in both MT-4 cell & PBMCs 7|1Z9| QIE| 22| 0| = XS X[ = CHA
5g7|d

Characterization of HIV-1 variants resistant to STP0404
X-ray crystallography of STP0404 bound to integrase (wild type & mutant)
Novel MOA of ALLINI-induced mislocalization of viral RNAs confirmed by TEM study



STP1002 (CH&E L XIZ H)

« CHE S Ef2U2| SRfX| = x|

INN / Trade Name Target Company Type Sales (year)
Cetuximab / Erbitux EGFR Inhibitor ImClone mAb 1.87B USD (2013)
(KRAS wild)
Bevacizumab / Avastin VEGFA Inhibitor Roche mAb 6.75B USD (2013)
Stivarga / Regorafenib RTK Inhibitor Bayer Small Molecules 0.18B USD (2020)

 CHE oM SHEHO| THE

[ ==

50%
(50%)* True Non-Responder

= KRAS mutant KRAS/NRAS

= BRAF mutant MU 50%
Stable Disease

" NRAS mutant

= KRAS, BRAF, NRAS wild (30%)**
Cetuximab:
_ 50% Non-Responder
> STP10022| UAM E}Z KRAS/NRAS Wild > 70%
* KRAS/NRAS =& H0[: 750,000 patients (50%)* Cetuximab:
* Cetuximab H|8t-Z2tX}: 210,000 patients (30%)** True-responders

* Statistics from Korean National Cancer Center (2014)

. STPharm | 17




| sTPio02 (zexIEH) T2

e STP1002 (CHEAUX|EH|) =20}

Potency, selectivity, physicochemical property, stability, PK profiles

Excellent potency in TNK1&2 and high selectivity in PARP 1&2
High permeability & good solubility (FaSSGF, FaSSIF, FeSSIF)
Excellent stability (xML, hepatocytes, plasma) at five species
Excellent PK profiles in rat and dog

Toxicity & off-target effeccts

No toxicity in hERG, cytotoxicity, Ames test

No toxicity in single-dose acute at 1,125 mpk (rat) & 100 mpk (dog)
2-week MTD & DRF PO in rat: MTD is higher than 200 mg/kg/day
2-week MTD & DRF PO in dog: MTD is higher than 30 mg/kg/day

Efficacy in Xenograft animal models

Wnt-dependent POC in colo320DM, DLD1 cell lines: 45-50% TGI
Wnt-independent POC in RKO, HCT116 cell lines: no TGI

GLP toxicity studies

4-week DRF PO in rats: 50, 100, 200mg/kg/day
4-week DRF PO in dog: 1, 2.5, 5 mg/kg/day

Efficacy in patient-derived Xenograft (PDX) model

Colon cancer patients (KRas wt/3-catenin wt): 45-63% TGI
Patient derived xenograft (KRas wt/3-catenin wt): 49~70% TGI
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20184 H7ZH M X
/— (EH91: 24
Hop 2017 2018 YoY o= o4210[01(8)
o= 2028 977 -51.8% . £  =0=3goAE
o=l 7} 1230 950 -228% 30.5%
oj==o0|2 798 28 -96.5%
THEHH| 179 184 27%
=BT T 97 88 12.8%
Qio|ol 618 -156 -1253%
ol g Fo| el 592 -134 -1226%
ch7| 202! 450 -93 -120.6% 2028
=718 60.7% 97.2% 36.8%P
EE TR 39.3% 2.8% -36.5%P
ZHEHH| 2 8.9% 18.9% 10.0%P
A2 E 4.8% 9.0% 4.20%P
ogoio|alE 30.5% -16.0% -46.5%P .
ol g Fo| ol 29.2% -13.7% -42.9%P o ' 2018
chy|2olQle 22.2% -9.5% -31.7%P
201844 Hop AMH i = H|E \
B Small Molecule A2 API
B Oligonucleotide 212t API
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