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AnaPath Service
Basel, Switzerland

)
NI ‘ j W/ ST PHARM

AnaPath Research

-

1 .
Barcelona, Spain ?S:oIZIHI‘(o; Ir?el\g STP America Research
_ ‘ New drug development (3 FTE)
i (501 FTE) - :

= Expediting manufacturing from R&D to commercial stage

= Seamless development from manufacturing to non-clinical animal safety service

= 4 Countries 620 FTE
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EU cGMP 215, [AETA|Z &% (KOSDAQ: 237690)
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O O|=X| 2 X Zidovudine API & & (GSK)

BY 7t X[ 2| Telbivudine St M| S & (Novartis)
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o Aok API AFRQ| H|XL|A BH : CDMO* N\

* 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

Phase appropriate GMP Services

Analytical

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

( +1.8mol scale ) : Z4F




3rd EHS Audit

: . BMS(3rd) Novartis(2nd)
(GEHC) (65 E:!Soﬁ::;t Gilead(1st) Janssen(3rd) Atlantic HC
° 4 Merck(1st) ° *
2" EHS Audit | ! ® BMS(2nd) 1 ; Novatis |I
|
Global Client 150 14001 (6SK) ! : . | Gilead(znd) | Roche |
- ® st H |
EHS* Audit Bs) l ! E(:f,l’;;'d't | 4™ EHS Audit | : : ‘a";s:r"c(kl(sztndz)"d): Janssen |
° | ! | (GSK) : ! ! Roche(znd) | Modis .
1st EHS Audit | : ! i X ° ! .I ! ! Joetis !
el | T : IR
s Lo : . L ! : . :
! ! | : 1l 1 . I 1 :

1992 1994 1998 2000 2004 2005 2006 2007 2008 2009 2010 2011 2013 2014 2015 2016 2017 2018 2019 2021

E ¢ US-FDA E E i * :
- : US-FDA ° ° ! ! KFDA ' US-FDA |
International : e EoQM/WHO KFDA : : '\ PMDA KFDA !
Regulatory . o av 3 (&) | . I .
Audit I DMF Type Il for API (US DMF No.13181) () ¢ . HPRA(EU cGMP) 1 US-FDA(PAI)
: BGMP by KFDA ANVISA | USFDA WHO : )
. (22H4) I PMDA PAI it Pre-Approval Inspection
DMF Type | for Sihwa factory (US DMF No.10734) EDQM PMDA
PMDA (4 £) KFDA
Korean GMP TGA PAI (3.5)
I Successfully inspected by
P = TGA
lnlstfy of Food and E _/C ms M m L —
Drug Safety . 1 H p R A
y uropean Directarate far the Health Safety
Qua]lty of Medicines & HealthCare ANVISA Regulatlon
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& 2|1 4 X2 X (Oligonucleotide)

DNA mRNA Proteins
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* RNA X|ZX|&= Antisense, siRNA(small interfering RNA), Aptamer
Antisense0| Al siRNAZ 7HE EME H3 F

Transcription
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Antisense
4 * Drug
(Oligonucleotide)
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o EYHHAE M SEH(S|HEE: Biogen2| Spinraza(19d OiE 2X & %) é
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* RNAi 7|=0| E}f MU 2 ik 5 (HSH), SEE82UE S . A
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* mRNAY A SZ: BAMSHO| |22 AICH, Moderna HO|2{ A Al 51 QFHH Al
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Therapeutic Oligonucleotide Programs
All Programs by Class 2002-2017 20,000 - 18,000

O,
CAGR 43.5% 16,000
15000 - 14,000

12,000

CRISPR Oligo-Based gRNA B miRNA Inhibitors & Mimics SiRNA

Exon-Skipping H Aptamer Immunostimulatory
:E::i::nse ® Other* M Ribozyme 10’000 i Slﬂm
264 2 6,000
231 235 245 228 [
213 = 5 W BN 5000
— 2,500
1,000

2017 2018 20198 2020 2021E 2022 2023 2024k

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
! ) Mz Mg SKEA
Courtesy of Gary Carter, Agilent Technologies
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ke oFF CIXtQl (A-T, G-C), &8 7HE (R&D, HYU4: <2'H)
EAUE 7|02 M3 F =0 {2l

=X, HXd FHEe EHEE) - WdEe 2oz Y =i
CHHEOf = =E5IX| 2oL 2 Lid He gis

CNSE 20| E3} (X|of, $YEE, A 2E, 71, X, 28E& §)
Hio|2{A 5! YMze| SHO|E M2t S = A= FYE X=X
Ml ce| M 2FH|H] (of, Inclisiran <$4,000, Repatha $5,850)
243t A= X|HH (0, Inclisiran ¥ 23], Repatha ¥ 1~23])
Small Molecule ¥ Bio ZHX|E2H|2| THHE =35

Percent POS

7|1ZF X = CiH| S0t YLTHAIE ==

Probability of Success (POS) by Phase Transition

Pl e L e L g

% POS, Phase 1102 % POS, Phase 210 3 % POS, Phase 3 v

= Alnylam? W Industry (biomarker-driven programs)? W Industry (overall)?

S— [Z* : Alnylam]

& oty

e 2H%4/d: Chemical ModificationS Sdll 20| sfZE
o Off-Target 7%} &: M Z BEE X2 ME M

e Delivery: Lipid Nanoparticle, Receptor binding molecule

Bi E X2l 7|

o

SR 5
o =’d: Chemical ModificationS
antisense =2 1172| 54z x|
= 91 470 MNH= He| sHEEH
CHE M A (B #2) Y Pricing issues (COGs)

o 7t k| 2| EXH7| &rl: &Mt Oligonucleotide ZE

Chorsh Sof wh Jjwa mE K| SHHS

Methods of Administration and Technology Advances Create
Breadth in Our Pipeline Today

ADMINISTERED THROUGH BROAD CLINICAL ACTIVITY
MULTIPLE ROUTES OF DELIVERY IN MULTIPLE TISSUES
Intraocular — ¥ Eye —& Brain

Oral

Inhalation

Intradermal —

Intrathecal Spinal Cord

W “— Subcutaneous Tumor

Enema

y 1 Bowel -
’ Muscle —— ‘

Multiple routes of delivery, multiple target tissues [% 5‘4 o Ilonis]

IONIS
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Significant unmet needs in ASCVD treatment despite
availability of PCSK9 mAbs

Significant unmet needs in ASCVD Shortcomings of current PCSK9 mAbs treatments

Adults WW have high LDL-C; ASCVD leading cause of Expensive

40% Prices at launch above cost-effective benchmarks?®
death WW

| . Reimbursement  Leading to 80% of PCSKSi claims being initially
Patients across key markets with ASCVD or FH on —— rejected*

current SOC not at goal

Affordability Leading to 50% abandonment rate for PCSKSi
7% Treated patients statin intolerant’ hurdles after 90 days®
60%+ Patients treated with statins +/- ezetimibe do not meet Inconvenient Up to 26 injections per year®, and cold chain
goal requirement

Inclisiran could help tackle current issues with existing treatments

Source: DRG (2018), Novarlis Commercal team. 1. A Compsarisen of 2 Claire-Based Algerilhens by Beliows e al. mcusemurmnvmn No. 8. 2. Boskhoid et al. Viery Low LDL-C levels and CVD Ritk JACC VOL 64.No 5
244884, 3 FensrawCE, KeeehAC, Pedersen TR, ef ol Gestefiectiveniess of Evclocurah Therapy fof Reducing Ever Disgase (2017). 4. Navasp, Tayler BT,
FlewitzE, et al. Early ) and patients: rejections. Rosract 47608 5. Hines DM et a1, Posier ACCZ01T. 6.

d} NOVARTIS | Reimagining Medicine

O | Novartis Investor Presentation | November 25, 2019

Inclisiran ORION-10+11 Results
Durable, Potent, and Consistent LDL-C Lowering Over 18 Months

Percent change in LDL-C over time — observed values in ITT patients

oo i i

R
o

Time-averaged A 56%

A% LDL-C (95% Cl)

40
60
0 3 6 9 12
Months from start of treatment
ORION-10

P-value for placebo — inclisiran comparison at each time point <0.00001

+ Inclisiran safety profile similar to placebo, with no adverse changes in laboratory markers | npa submission expected Q4 2019

« Injection site events 2.6-4.7% - predominantly mild and none persistent

+ ORION-10+11: Numerically fewer CV events reported for inclisiran than placebo
(exploratory endpoint)

MAA submission expected Q1 2020

Wiight ot al AHA 2018; Ray et al, ESC Congress 2018

= Al 95% confidence intervals are less than 22% and therefore are not visible outside data points

& X = A

€ TQJ230

Around one in five people worldwide are at
increased risk of developing CVD due to Lp(a)’

T

15% | 97Tm

4

30% | 376m

. Figure taken from Tsimisas el &l J. A, Coll Cardiel, 71 (2018) 177-182.

1. Tsimikas et al. J. Am Coll. Caril 71 (2018) 177-192. 2, etal Eur HearlJ.

U} NOVARTIS i Reimagining Medicine

53 Novartis R&D Day | December 5, 2019

TQJ230 demonstrated significant Lp(a) reductions in
CVD patients’

Phase 2b results - TQJ230 vs. placebo

TQJ230 is an antisense oligonucleotide

PP L L L N=239 ) 5 ;
— Pooled placebo (N=48) targeting apolipoprotein(a) mRNA2
- 20mg Q4w (N=48) Phase 2b data showed':
o g - 40mg QAW (N=48) « Dose-dependent Lp(a) reductions up
L to 80%
-3 g =+ 20mg Q2w (N=48)
2% = 98% of patients achieved Lp(a) <50
5 F oamg Qe (=) mg/dL following treatment with
5% . + 20mg QW (N=g) TQJ230 20 mg once a week
= * Good tolerability and safety profile
Weeks. Primary analysis
-80 timepoint
(Week 25-27)

For references see sides 170-180.  CWV, onee a wesk; Q2W, every 2 weeks: Q4. every 4 weeks: SEM, standard ermor of the mean,

U_} NOVARTIS i Reimagining Medicine
[£4 : Novartis, Alnylam]

54 Novartis R&D Day | December 5, 2019




|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 _ ; A
T ® (Genetic Medicines
~—  IONIS-HTTgx (RG6042) HTT Roche Huntington's Disease _ . . .
) " ® Hepatic Infectious Diseases
% Tofersen SoD1 Biogen Amyotrphic Lateral Sclerosis _ AI HYI am
. 0 . . = PHARMACEUTICALS
; IONIS-MAPTRy TAU Biogen Alzheimer & Dementia - Cardio-Metabolic Diseases
v 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 File-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-Lgx ANGPTL3 Akcea Rare Hyperlipidemias -
el Acute Hepati
&U IONIS-GHR-Lgx GHr lonis-Owned Acromegaly - Givosiran ngp;yr;pa o v * [ ] Global
| IONIS-PKK-Ly PKK lonis-Owned Hereditary Angioedema -
el AKCEA-TTR-Li TR Akcea ATTR [ Patisiran AR Ayl v ° Global
() Label Expansion
q>) IONIS-TMPRSS6-Lrx TMPRSS6 lonis-Owned B-Thalassemia -
(%] -
IONIS-ENAC-2.5¢x ENAC lonis-Owned  Cystic Fibrosis - Fitusiran Hemophilia and Rare v ° 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
E AKCEA-APOCI1-Lg Apoclll Ackea/Novartis  CVD I E Lumasiran primary Hyperoxaluia g * ° Gt
1] Type 1
=] 10NIS-GCGRys GCGR SuzhouRibo  Diabetes [ 8 P
o -
= |ONIS-FXI Factor XI Bayer Clotting Disorders
_8 o y ¢ - a Vutrisiran ATTR Amyloidosis / (] Global
% IONIS-DGAT2gx DGAT2 lonis-Owned NASH - g
1= |ONIS-AGT-Lgy Angiotensinogen lonis-Owned Treatment-Resistant Hypertension - E d Complement- ‘/ °
o 12 Cemdisiran . . 50-50
‘é IONIS-AZ4-2.5-Lgx Undisclosed AstraZeneca Cardiovascular Disease - g Mediated Diseases
[ -
IOF  |ONIS-FXI-Lrx Factor XI Bayer Clotting Disorder - E Cemdisiran / GoTaT: A Milestone/
DRUG TARGET PARTNER INDICATION PL P2 P3 R C & |  PozelimabCombo  Medioted Discoses Royalty
~ o
S| 1ONIS-AR-2.5 AR Suzhou Ribo Prostate Cancer - E}
= 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-HBVs HBY GSK Hep-B Virus Infection (VIR-2218) [nfection 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




I ozeim =20 Ao 232

MA gl Rie/ZE[0 SA ik A AR

A AR THEL/ A API 7H 2/ 4 Lt
Nucleosides Protected Nucleosides Phosphoramidites Oligonucleotides
b DMTr0_  Base’ - siRNA/ microRNA | ST Phalm
HO i DMTr0.  Base 0  Aptamers |
0 0 ; | C,DMO Award 2019
k J k J 0 R - Antisense ]
OH R OH R )N’P\DCEt - Decoys P -
- Other novel oligos
’ FROST & SULLIVAN
> Amp|e EXperlence & KnOW'hOWS BESTPRACTICES
= 80N THEH R AL AL AR AYES 22 EMAA0 55 AWARDS
= 2008 OFA|OF X|Z=E2 GMP Oligo M4, 22'Y GMP compliance and Data Integrity 25

= Ch=o| 2 2EN AL Oligo APIs 324U E HBTE ERETAIAH

» Innovative Manufacturing System & Platform
= MA FEol /S e[n SA| it AL - VHAZEE, S52 g5
= Bio 70| Ot Pharma M2 = X|O Tl £(x9| Z2|1 3T 75

d =%

1B

XlO| OFRI Al AlOFZ|EF 7|7t T}

» Strong Track Record
- 0|2, 98 S A 1434 TH0| 257) 221 A0 AR 2T 5 (AT THA 47H, LAI3A 471, Y44 37 5)
= OFA|OF EfEQF XY Z| 11 Oligonucleotide API I ZEHE M — ot £|EX=2 2018 =2Y API M= 8% 2 2| ¢
(2018 Global API Manufacturing (Oligonucleotide) Growth Excellence Leadership Award, Frost & Sullivan)
= Roche CDMO Award 2019 =4 Oligo 419 20 (22" Z[=), Small molecule 412f F0F (OFA[O} Z| )
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£+ _IAI- 1o o Clinical 1 Il ll
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S2HH|2kAL B MegpEs
SR HHI0| & A At (MF, MDS)

104

70

2015

Oligo 1% cDMO Z2 M E I EAH w9 o)

|
<

onomer

205

123

19

Oligonucleotide

213

177

143

109

2016

2018

253

195

2019

0 & Small Molecule API CDMO 0iZ& Z Pip€line

o =92 Small Molecule CDMO I}0| Z2}2l

~

Pre- Phase Phase Phase
H o=
AZHAL HES Clinical 1 I 1]

LA AL A Sy Commercialized

s 2|tto| 25 A Qe I
LA AL B A >

U 2FAL C Hh )
selHto| 2E B OERE2otAEE=T I

S A D ozley >

S LHFI2FAL E SEXEE LR )

L[ 2FA}L E gl x| >

TLHHI2EAL F AIDS I

T A2 G 20pZHE >

sl ejuto| 2H| ¢ B 7t I

F LTI AL H SYETYUEY —

FLHH|FAL | Cll) ——

S HI2FAL ) R —

FLHH AL K OfET| T £ & ——

Small Molecule 21 2F API DfE A& &<l 28)
m7|El  WADDSXIEN M @CEUIEXEXN S CHZIEX|EH API
1358 1386
c 90%7t HE =2 2K EE Y UK EA A E SF
o DAl ¢ ZHAXIZH HE(17E 91AEE - 184
379EE, 59% 1)
899
1307 1369
420
778
349 118
[ e ' —7— CH
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I Innovative Virtual R&D Strategy - R&D, C&D Networking

W “Minimizing R&D cost and expediting drug development process”
W ST PHARM o . -,
Creating a synergy effect with API CDMO business

v Strategic Partnership
Collaboration v Joint Venture
v In/Out-licensing

CxOs
-y N\ ( )
R MB0pArse WS ;
: owiz/  Asan Medical Center ") g\’ » '. \\'\\2 Acc;e/e,: a ="
= \' . \ QE/’ Xpertence results.
KRiCT shA|oI0I19) Institut Pasteur Korea ;\'l»)x4a>\ 0 AnaPath
- QuBESTBIO
Blscence & Boiesmocgy )
», ,.D.) WuXi AppTec '
©DEMIE . .
. o eurofins
e SOUTHERN RESEARCH
e EMORY
st R NSTITOTE
/gagxti‘.ﬁ-‘r'ﬂ MEDICINE -
& Korea Atomic Energy Research Institute J




dlm

« 70 RN Y HE W £ YUY

- HlA = =2 0028 2X1E =+ Al BI3{LIZ ALLINI

U=
(Allosteric Integrase Inhibitor) 7% =
HAAXFWMNZ & F

012 EmoryCi&t - 184 53 0|= =& 2H & (NIH) - _
STP0404 o Eza}gx; . First in class mE(XZ %:ﬁc)
(AIDSXI 2 Hl) == T TE _JIENOIE XBHEY HAS 228 2 Y= ME22 =2 I|d Small molecule UM =
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I sTP0404 (AIDSTIZH) T2 O+

« Good antiviral activity in multiple cloned and patient HIV-1 strains
« Predictable SAR & SPR (Structure Property Relationship) o 25t SHHo|2{ A 1}
« Good kinetic & equilibrium solubility (water/FaSSGF, FaSSIF, FeSSIF) 12 1

 Excellent stability (xML & hepatocytes) at four species N

* No CYPs inhibition & induction (CYP3A metabolism & PXR activation) o= 42 X8 g3
Excellent PK profiles in rat, dog and monkey

* No off-target effect in 68 ion channel & receptor binding assay and in 468 kinase screening

system o
* No toxicity in hERG, cytotoxicity, Ames test _ L
* No toxicity in single-dose acute toxicity in mouse at 1,000 mg/kg C
» No significant clinical signs in MTD & DRF toxicology studies in rat & dog
* No toxicity issues after 4-week GLP repeated toxicology study in rat & dog

+ Excellent antiviral activity against Raltegravir resistant mutations in both MT-4 cell & = C o

« Characterization of HIV-1 variants resistant to STP0404 H| =0 &/dE22| Ko
« X-ray crystallography 9f STP0404. boun.d t(_) integrase (wild t)_/pe & mutant) 7| ol

* Novel MoA of ALLINI-induced mislocalization of vRNAs confirmed by TEM study - - N

+ Significantly suppress HIV-1 rebound from latently infected primary T cell reservoir M22 %5&87|Hd =0l

STPharm | 17




| sTP0404 (AIDSTIZ )

(A) ~ (B) > Novel MOA of ALLINI STP0404
Infectious HIV-1 Non-intectious HI}M

integrase inhibitor (ALLINI) NO Druq Contl’0| (A) Wlth STPO404 at 02 UM (B)

'] r . Ty | 3 o
e Sk L e .I. l. . \K" ¥ Wit ¥
S g T o N g 8
S s - S

F; = s b b 1
I} s \'. |_' ' -": .1 '\..I
| , = A | B (-Y_: 3 1
| f | = == |
i il . i

3 s y .
,,/"",/" integrase
s viral RNA integrase + ALLINI
nucleocapsid
capsid
matrix

Kess| et al., Cell, 2016, 166, 1257 TEM study in Emory Univ.

= Prof. M. Kvaratskhelia in U. of Colorado reported ALLINI’'s new MOA using Bl compounds in 2016

= HIV-1 integrase binds the viral RNA genome & plays an essential during virion morphogenesis (A)

= Allosteric integrase inhibitor (ALLINI) induces aberrant IN oligomerization and inhibit IN binding to VRNAs, leading to
mislocalization of vVRNAs (B)

Viral RNA can be seen inside of the viral capsid with high electron density in TEM (No drug control: A)

STP0404 treatment (B), which interferes with the IN-RNA binding, induces the formation of non infectious eccentric
HIV-1 particles with mislocalized VRNAs with high electron density at the outside of the viral capsid cores
STP0404 induces the mislocalization of HIV vRNAs in viral particles

New MOA for HIV-cure as “maturation inhibitor”

- “Divide and Conquer”, not ‘Shock & Kill’ or ‘Block & Lock’

NIH grant awarded for the further MOA study collaboration w/Emory U. & U. of Colorado




| sTP0404 (AIDSTIZ )

Safety Pharmacology Histology in 4-Week Dog GLP Toxicology Study

Central nervous system Bladder Ureter Kidney (L)
Respiratory system No effects S S W
Cardiovascular system Vehicle

Ames test Not mutagenic

Chromosomal Not mutagenic 9?:127&3

aberration test

Micronucleus test Not genotoxic

T T v ——— » 4-Week GLP toxicology studies in rat and dog

Soeci . — = Except for 13% mean body weight loss observed in
peaies a1es emales male rats with 600 mg/kg/day, no other toxic relevant

Rat (4w + R2w) 300 600 changes observed

Dog (4w + R2w) 90 = No test article-related gross lesions and histological

findings

*All GLP toxicology studies were carried out by INA Research in Japan, and
the histopathology studies were evaluated by AnaPath in Switzerland




I stPio02 (zretm) Z2O

+ Excellent potency in TNKS 1&2 and high selectivity against PARP 1&2

» High permeability & good solubility (FaSSGF, FaSSIF, FeSSIF) 19 13| ARE
+ Excellent stability (xML, hepatocytes, plasma) at five species = °
+ Excellent PK profiles in rat and dog

* No toxicity in hERG, cytotoxicity, Ames test

* No toxicity in single-dose acute at 500 mpk (mouse)

« 2-week MTD & DRF PO in rat: MTD is higher than 400 mg/kg/day OOo|XMol =4 BIEE|X| UAS
2-week MTD & DRF PO in dog: MTD is 10 mg/kg/day

No off-target effects in 468 kinases screening system

* Wnt-dependent POC in colo320DM, DLD1 cell lines: 45-50% TGl o A
* Whnt-independent POC in RKO, HCT116 cell lines: no TGI T =

* 4-week PO in rat (50, 100, 200 mg/kg/day) & in dog (1, 2.5, 5 mg/kg/day) N
 No drug-related abnormalities detected in histology after 4-wk xenograft & MZEoh otd/d =t
GLP toxicology study

STPharm | 20




I sTPio02 (gretA)

> Efficacy in Colo320DM xenograft model

2000 A
e yehicle

2500 === STP1002 10mpk

2000 - STP1002 30mpk
oy =t STP 1002 90mpk
£ 3500 s X AVG39 230mpk
£ 45% TGI
o 2000 ~
N
o 2500 A
o
€ 2000 -+
2

1500

1000

500 -+

G -

Do D2 Ds D2 Di12 D15 D18 Dz1 D24 D27

> Efficacy in patient-derived xenograft (PDX) model

2200 | —#=Vehicle -
2000 | —m-STP1002 (10 mpk)

1800 1 L STP1002 (30 mpk)
1233 | =#%=STP1002 (80 mpk)
1200 |
1,000 |
800 -
600 -
400 |
200 -

— 63% TGI

koK

Tumor volume (mm?3)

0 5 10 15 20 25 30
Days after treatment

> lleum histopathology data after 4-weeks xenograft study

STP1002 30 mpk

ATt

STP1002 90 mpk

= BALB/c - nude female mice (n=5), po, QD for 28 days

Dose ‘ TGI (%)
STP1002 (10 mpk) 44.7*
STP1002 (30 mpk) 51.1**
STP1002 (60 mpk) 62.9%**

Statistical significant : *P<0.05, **P<0.01, ***P<0.001
compared with the vehicle control




I sTPio02 (gretA)

€ Phase 1 clinical study

> Study Design > Timeline

= Advanced solid tumors Nov 25, 2019 Dec 20, 2019 June 18, 2020  August, 2020
(Colorectal cancer, NSCLC, HCC) O O A O

v Vo

= Three clinical sites in the US | ; |

= 3+3 design IND submission  IND clearance  Clinical site
v" The enrollment of ~30 patients (US FDA) (US FDA) Open
v" 5 Cohort (3 to 6 patients/cohort)

v" Once daily for 21 days on followed by 7 days-off

FIH dosing

I} u.s. National Library of Medicine

ClinicalTrials.gov

Find Studies v About Studies v Submit Studies v Resources v About Site v

Home >  Search Results >  Study Record Detail [ Save this study

Trial record 1 of 2 for:  STP1002

Previous Study | Returnto List | Next Study »

First-In-Human Dose-Escalation Study of STP1002 in Patients With Advanced-Stage Solid Tumors

ClinicalTrials.gov Identifier: NCT04505839

The safety and scientific validity of this study is the responsibility of the study sponsor and investigators. Listing a
Recruitment Status @ : Recruting

First Posted @ : August 10, 2020
Last Update Posted @ : August 10, 2020

A study does not mean it has been evaluated by the U.S. Federal Government. Know the risks and potential benefits

of clinical studies and talk to your health care provider before participating. Read our disclaimer for details.

See Contacts and Locations




Implanting mBNA Modality

» CDMO Business Development & New Drug Development (Cancer Immunotherapy & Virus Vaccine)

2020 ST Pharm
Open Innovation Research Challenge

ST Pharm is a subsidiary of Dong-A Socio Group in Korea. ST Pharm has an open innovative "Virtual R&D' strategy pursuing first-in-class new drug development
by collaborations with diverse academies, hospitals, and research institutes. Twa clinical studies in Phase 1 are running inthe US and Europe, and twio
IND-enabling projects and five R&D projects are moving forward to the next round.

As a new momentum, we're initiating <Open Innovation Research Challenge> in the field of mRNA-based therapeutics to explore collaborations with a strategic
partnership in the United States.

Themes of Research Criteria of Investigators Grant
- mRNA-based cancer immunotherapy - Investigator(s) who equipped with laboratary Up to 5100,000 USD (possibly expanding
- mRNA vaccines against infectious diseases - infrastructure to perform the proposed experiments one mere year based on milestone]

Details Requests for Proposal
- The proposal form could be downloaded from below button - The proposal should include the followings:
- The proposal should be submitted by 5:00 pm EST on 14th Aug by email - Cowver Letter
-stpvred@stpharm.co.kr - Proposal Summary
- Grant reciplent(s) will be announced by email - Proposal Description (max. 10 pages)
- Principal Investigator's Curriculum Vitae {max. 2 pages)

STPharm | 23
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