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“Innovative Virtual R&D"

o St2HA|: Tankyrase Inhibition
o SHHFO| 2 AK|: HIV, Influenza
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® MOFAPI AfHO| H|XL|A Bd : CDMO Phase 3

Marketed

Documentation

In vivo preclinical Clinical use

Proces i Lab-scale Pilot Scale Commercial Scale

)ptimiza

Qualification
& Validation Continuous Optimization & Communication with clients

* contract development and manufacturing organization
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General Capacity

N EE IRl B TOTAL

o o
HH 16,400 m? 28,220 m? 44,620 m2
Ht2 7] 4 67 58 125
MAZIs 82 286,100 L 139,000 L 425,100 L
AStS % HHE S E
Commercial 44t
HhS 7| %Eo? 3,000 ~ 7,000 L 100 ~ 7,000 L
Kilo/Pilot 44k Kilo: 50 ~ 100 L Sector 4: 500 ~ 1,000 L
Hi27| 22F Pilot: 200 ~ 500 L Sector 3: 1,000 ~ 2,000 L
@ o1AciEHR =L Oligo Plants A2 % Hhel o

Small scale

Mid scale

Large scale

(nmol ~ umol scale):
MM-192, MM-12

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

34 EHS Audit

(GEHO) (GSK) E;"So’:::)'t Gilead(1st) Ja?\':lsif(:)d)
. . L4 Merck(1st) °

2" EHS Audit | ! M BMS(2nd) : ¢ Novatis

Is0 14001 (GSK) | | . }  Gilead(2nd) | poche

(Bs) . : IEHSAudit | i Eps Audit | E | Janssen(1st, 2nd)!  jancsen

. ' ! (BMS) i (GSK) ! ! ! Merck(2nd) ! Modis

1st EHS Audit | | ! e : . | ! . Roche(2nd) | Joetis
(GSK) | I ! ' : : i
° 1 ' 1 | X | ! K ! !
| | | ! ! | ' ! ' !

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

Lo L L
: | | | ! ! ! |
| ' ! | : | ¢ | | ¢
1
. 1 [ L US-FDA 1 ! ! KFDA | !
| : i US-FDA & I i E ; | US-FDA
A | (0] 2) IO | | , L Peoa
| : | EDQE{!\:VHO KFDA | i i ¢ | KFDA
! : : w8) =) : . HPRA (EU cGMP)
! . ! US FDA
! DMF Type Il for API (US DMF No.13181) ¢ PMDA PAI WHO .
! i BGMP by KFDA ANVISA !
b ¢ (2apE) | PMDA
! DMF Type | for Sihwa factory (US DMF No.10734) ! KFDA
1
[ ]
1
. EDQM
Korean GMP PMDA (=)
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DNA mRNA Proteins
= MHUIoIA DNA RNAQH AT X o= 2%, Hgh g chFo] MM g ))

=
ATHO 2 XEHSh= Mz2 Lol HAH

= 200613 RNAi 7| 22| -HiMa|o|stat 44t 0|3 Mople 22302 FR4

* RNA X|Z2X|= CtE[MIA (antisense), siRNA (small interfering RNA), & E}H (aptamer)
2 F & Antisensej|A| siRNA A27|Et ETHE Hgl =

* X|h107H 3,000 AR Of¢e it HO| & 25A L

mwEmw—07

= SEHAH MY ST Biogeno| ATZIXHI6EHI £A|, '17H 0§ 2 9,500 ) \ Traitional Drug
\ 7
AN 4
N\ o J
K| RNA X 2H| YAAIE Key players 22|3 A X=X AZRFE
| 515 (& efa)
H Sarepta 20,000 - o 18,000
H Alnylam CAG R 43 ° 5 /0
M idera 15,000 A
H Enzo
E OncoGeneX 10,000 -

® Antisense Therap.

E Hybridon 5,000 1
&l Eli Lilly 1,000
i Pfizer o + N T T T T T T
2017 2018 2019 2020E  2021E  2022E  2023E  2024E
i Others
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QHMX} (DNA)75%= RNA M2 E3tg| x| o Therapeutic Oligonucleotide Programs
THHE 2 H2IE|= A2 2%0]| St All Programs by Class 2002-2017

CRISPR Oligo-Based gRNA B miRNA Inhibitors & Mimics SiRNA
Exon-Skipping M Aptamer Immunostimulatory
M Decoy M Other* M Ribozyme

M Antisense

vV RNA = DNAgQ} T Z o] Z7HY| 2| B2 7150]
Ag Hom =
vV Or%| x| Xot= M=9| 7|53t 2yet A 7} 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
9*'% ngi qlé!' Courtesy of Gary Carter, Agilent Technologies 2017 Asia TIDES Meeting in Kyoto
rtellis D O|5}™H GiX RNA & 7|2
~ RNAZL Hx} FHEIH 22 ol Cortellis Databaseo] 2/ S RNA 813 7122
0|83l 7i'2=Ql mo| =2}l 2017'E 7|&E 7327
=4 8 def Jfze| Fotet 7hsd

~ 201611 0| 82|17 MM X|=H Y4 F5
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Phase | Phase I Phase lll Commercial
Bl Volanesorsen Fcs Akcea
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@
4 ovssoon. as e
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IONIS-TMPRS 56-La, p-Thalassemia lonis B
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Wl wceaapois, oo —
O icerarocinis, ovo Mcoamors:
Treatment-Resistant
oNSAGTL,,  TpmentRess I
IONIS-AR 2.5, Cancer vs D
IONIS-STAT3-2.5,, Cancer astrazeneca D
IONIS-KRAS-2.5,, Cancer astrazeneca [N
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Focused in 3 Strategic Therapeutic Areas (STArs):

@ Genetic Medicines
. Cardio-Metabolic Diseases

. Hepatic Infectious Diseases

HUMAN BREAKTHROUGH EARLYSTAGE LATESTAGE REGISTRATION/ COMMERCIAL
POC’ DESIGNATION  (INDorCTA Filed-Phase 21 (Phose 2-Phase 2) COMMERCIAL? RIGHTS
Hereditary ATTR
Patisiran pidivgentied ‘/ * & Global
Acute Hepatic )
Givosiran Aorolevics ‘, * & Global
Hemophiila and Rare 15-30%
Fitusiran Bleeding Disorders " ® Royalties
Milestones &
Inclisiran Hypercholesterolemia ‘, . up to 20%
Royalties
Hereditary ATTR :
ALN-TTRscO2 |\ e a/ . Global
L i Primary Hyperoxaluria : Global
wRasYan Tipe 1 .
Complement-Mediated
Cemdisiran 777" & @ Global

12
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e HE N/ g API JH2t/ 8 =
HE

TE4 | H| D
umu "'F Oligonucleotide
k—;‘ k—\)h * sIRNA/micro RNA SIRNAR UMAEE API Y g 223
} b unmvP\mpm } :::::::: Phosphoramidite® (200 &) 2a|m AL E Monomer
Nucleoside  Protected Nucleoside  Phosphoramidite 'g:::::ml o 2'-Deoxy Nucleoside® (63)  Phosphoramidite T4 Monomer

Base:AGCTIU

v’ 2008 OfA|O} X|x 2 GMP Oligo M4t 224 GMP compliance and Data Integrity 4%
v ol i A L5t : 80l FSHRE YA E A FELAES S EHN AN S5
vV JAH Yo /S0 SA| Ei A|AH

H
T

~ 7t AW, 322 A%, Wl ohyY — xhEstE 220 AU » e
o BESTPRACTICES Y

v O3, 88 S 24 14~34 ThAle] 207} o4 ga|n Mo BH|o| HE IF e;‘ AWARDS ?’

v 224 FoAL| CH:0| Nucleoside APIs 322 Eo 2 BURSA2Y 72 U 4

"’\‘

v OfAlOF EfE Y XY x| S2| 0722 REH0| = API M=M= M7
- ot 7|1 XX R ‘2018 22H API H| = H% 2 2| A A =4H(2018 Global API Manufacturing

(Oligonucleotide) Growth Excellence Leadership Award) (Frost & Sullivan, Best Practice Award)

13



O o AEIE

%9 23 A%k CDMO A%t A8

5T Pharm anvislons 8 vison wiere i will ba
cradible world-chass phamsceutical cormpary theough i Innoweive drugs

583 THE
SEE Y 2RUN A ﬂ ‘ ‘ F7tPO O]

SHOLR| ZL{H}o| 2 &l ‘

H¥y  2=dsoled =

gotor  Zzdutoled ) P07
28Uz Fzddo|eH —) PO L]

2018. 6 =2
.
20194 w4 A3 R m-
2019. 4 EMAM AT
H35 oE
v Z 4502 SX| 2500 MH| EQ S ASEBES  ZRUR A
= 3,43 $7t 54 75 —
Y OBHI| YR W 2§ RojA A EE | SR —
v FE 79| ZE0| ofH| 3 L L7 azsgze  2z¥soled ) oo
= ZRWAL 4gH| oy| AIHT 3%

14



Vit innovallye drugs

cradible world-class phamacsy

o]

o] 3 2}

M

mK

=
=

A API CDMO vj

ol

ax

F API CDMO 0=

|0
|

gl 4

* =

il

Klo
olo
"

(LTt

SEEHGMA

ol

R
rH

<0

S 2 °fAB

213

205

m=a|n

HYoH(MF, MDS)

SEZHO|2HA

CY=FuaY

BEZIY

2 ZHjo|28|C

143

J

ol
P
ey
K0
oF
3r
& T
= W
kK m
L 9L
< <
of of
K
o OFU
M
iU o

177

123

ga

B

2L FAA

104

ol
N

3

B

S 2HHl0o|2HIB

aa

SEEHGAMD

70

55

82
34 36

0
Bl
el
W o

HICH ZE,
oﬂ"l ?_
oF
[=]

7
(A
|

2 o] QA
22 HHlo|HID
2 =gto| QHE

2018

2017

2016

2015

2014

2074 o]

15



O o AEIE

Small Molecule API o= ¥ 3}o] 3 g}l

5 N wihiare it will be
cradible warld-ciass phammacsy Inmowallve diugs

® Small Molecule API 0= A ® Small Molecule 412F CDMO xn}o| =2}l
EEREN,
T ZHAL HES HUM UMl A4z us
BCYHHR| =2 API SLYH|FALA Sy TS
5740 % ESTY
BCHUHR 2 A SUHA 1 386 LRI 2FALB Mg gtof &
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® Virtual R&D H2ko 2 XH| /D& 22| X}H| LIk 7|t

s
Melo] 25U =2 in-licensing| HE|Z AlokS 7fwstD of ) - X7| Y THAH R E out-licensing, joint venture, SS7HE
AE|TO| Chst FLhel HEYD X MUY ZELNS HI & S CheetiE A= =1
o = oo N Mok AT HAE ALK Xz
8510 X9l out-licensingE FRot= Mt 7iy M= — 4% APLCMO At AAAE AYX] 20t B2

=Oral Heparin (3| &

Innovative
Virtual R&D

» Entero Virus (==11H)
= Clofazimine (Zal)
= MDR-TB (ZdH)

Oral Heparin (M£H

17



Innovative Virtual R&D Strategy
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Collaborations

c&bD

ncubation

CROs

7

N\ r
N\ LL‘[.-A»“
TN [=) =8 \<’ N
) Msopraa (0 Ry Accelera f+
wz/  Asan Medical Center Y| E,&’ Experierce results
Institut Pasteur Korea ’ dA))t(LA

KRICT 22s027a

KRIg3

Korea Research Institute of
Bioscience & Biotechnology

&DGMIF

HRAs itz AT

BIOHeALTH

oFHTolRHATEI

G2

University
of Colorado
Boulder

EMORY
UNIVERSITY
SCHOOL OF
MEDICINE

QuBEST Bloo

) WuXi AppTec

&% eurofins

SOUTHERN RESEARCH
INSTITUTE

v’ Strategic Partnership
v' Joint Venture
v In/Out-licensing

St ™
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HIV O1H 18|0|= &A°| H|E=0i| 2 HEQE EtZISZ 5= First in class M 7| ™
(allosteric integrase inhibitor, ALLIN) @ £ Oj|7}L| S & O0|= 2tX| 7}&d

Target Market
Reverse Transcriptase Inhibitor $6.8B
Total Market of Protease Inhibitors (PI) $4.4B b ‘8%
HlV/AlDS - . : lq. .‘ Catalvtic
A
1 Catalytic-site integrase :
| Inhibitors $1.58 |
1 [
i |
| Mutation-problematic $1.08 |
Non-catalytic site | patients (8%) ' i
integrase inhibitor | E
market i o i
i New combination therapy $1.0B 1
! I
o i ) EySyu—————————
— _/

STP04042| QI AFX E}2l

20
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, MEY, BRlBtSrS Y, oYY, SRS TR

» Excellent antiviral activity in HIV-1 in PBMCs and human cell lines
» Good antiviral activity in multiple cloned and patient HIV-1 strains o A
» Predictable SAR & SPR (Structure Property Relationship) e
» Good kinetic & equilibrium solubility (water/[FaSSGF, 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

=AM 8l @ TEFIG I} (non-GLP & GLP)

» 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

» No significant clinical signs in 5-day MTD (300 mg/kg) & 10-day DRF toxicity studies (100, 300, 600 mg/kg) So|Hol =/
in rat HEEX] 24S

» 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 beagle dog
» No significant clinical sign in 4 weeks DRF studies in Rat (100,300, 600 mg/kg) & Dog (30, 60, 90 mg/kg)

HIV X{8j] Zho] S 91H0| AN

7|1E2| Qg aglo]=
XA thHl 7t

xtg 7| M

» 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

» Excellent antiviral activity against Raltegravir resistant mutations in both MT-4 cell & PBMCs

IR

9 =
ME2 =87|H ol
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CHE e Ef2Uo] X = H|

EGFR inhibitor

Cetuximab/Erbitux (KRAS wild) ImClone mAb $1.87B (2013)
Bevacizumab/Avastin ~ VEGFA inhibitor Roche mAb $6.75B (2013)
Stivarga/Regorafenib RTK inhibitor Bayer small molecule  $0.18B (2020)

CHE S 2xtolMe] SHHo| T

[

>-

= KRAS mutant

= BRAF mutant

»

" KRAS, BRAF, NRAS wild 50%
KRAS/NRAS wild

= NRAS mutant

70%

> Cetuximab:
>STP10022| %lé,"x—'ll El'ail True-responder

V' KRAS/NRAS Z 31510/ 750,000 patients (50%)*
v Cetuximab HIHFS 3FAf: 210,000 patients (30%)**

* Statistics from Korean National Cancer Center (2014)

22



Potency, selectivity, physicochemical property, stability, PK profiles
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» Excellent potency in TNK1&2 w/ high selectivity against 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 effects

» No toxicity in hERG, cytotoxicity, Ames test

» No activity in pan-kinase and off-target binding assay

» 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

» Whnt-dependent POC in colo320DM, DLDL1 cell lines: 45-50% TGl
» Whnt-independent POC in RKO, HCT116 cell lines: no TGI

GLP toxicity studies

» 4-week DRF PO in rat: 50, 100, 200 mg/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/B-catenin wt): 45-63% TGl
» Patient derived xenograft (KRas wt/B-catenin wt): 49~70% TGl
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2017 2018 YoY

= 2,028 977 -51.8%

30.5% EXIp 1,230 950 22.8%

TESEX ! 798 28 -96.5%

THEHH| 179 184 2.7%

© L7l | 97 88 12.8%

Fo|9 618 -156 -125.3%

HolMTol9 592 -134 -122.6%

S ct7|20|2l 450 -93 -120.6%

=718 60.7% 97.2% 36.5%P

j==ojedg 39.3% 2.8% -36.5%P

977 ThOHH| & 8.9% 18.9% 10.0%P

Sl 7| & 4.8% 9.0% 4.2%P

gdoio|dE 30.5% -16.0% -46.5%P

' ol Mo|ele 29.2% -13.7% -42.9%P

2017 2018 ch7|=o0| 22.2% -9.5% -31.7%P
chy| 20| 2l . ) 7%
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> N
zopd 2017 2018 Yo¥ 0f= H|F
¥
B Small Molecule 412F API 1,386 420 -69.7% N
2
4.
" Oligonucleotide #12F API 213 143 -32.9%
NI 412F API
H |2l API 395 367 -73% API 2018 42 9%
37.5% 70
Husls = 34 48  500%
A 2,028 977  -51.8%
X Aok API O = 5632 &l(H|= 57.6%)
& 656 (H|E 67.1%)
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20194 1&7] 24

cradible world-class phamacsy

s -@=-g¢o|ol [THel - &)
'18.1Q ‘19.1Q ‘18.4Q  YoY QoQ
= 283 157 202 -446% -22.4%
=37t 239 190 262  -204% -27.3%
=50/ 44 -33 -59 -1754%  43.8%
-22.4% EHEH| 42 43 55 01% -232%
_é(:féYc;/() QoQ Feoly 2 -76 -115 -4762.5%  33.9%
HolMTol9 7 -68 -119 -1040.5%  43.0%
5 8 3 g7|=0|Y 8 -53 -83 -762.9%  36.9%
2 02 A7 844%  121.2%  1293%  36.8%P  -8.1%P
157 =30l 156%  -212%  -293% -36.8%P  8.1%P
oHEHH| 8 15.0% 27.1% 274%  121%P  -03%P
2 goojals 06%  -48.4%  -56.8%  -49%P 8.4%P
. : : ' Ho| M| Ho|d & 2.5% -43.1% -587%  -45.6%P 15.6%P
18.1Q 19. 1Q 18. 4Q ct7|&olelg 28%  -33.6%  -413%  -364%P 7.7%P
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— o= H|F
=0 2018.1Q 2019. 1Q Yoy
Small Molecule
B Small Molecule A12F API 162 14 -91.1% 8.9%
AATY
14%
" Oligonucleotide #12F API 31 19 -38.6%
H4|& API 70 102 46.2% 2019 ]_Q
Maglst 5 21 22 6.2% X'" L_” =1
=
(0]
SHA| 283 157 -44.6% 65 70
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® FF/4(2018.12.31 $ixl)

(EH91%)
[0)
Norges Bank 2.7% 275 5 ‘5%4&#(4)‘ B ‘ |2
BRV Lotus
6.4% EopA|R Sl x|y
p A 2 o, el 1——[—
N 6,096,55 32.7% (X|Z=3| A
7N 2,844,621 NES-IPVRTE
18,656,0005
1% oj gt
M2ty 171,600 TEre ol
LUFF
33.8% 2= 9 69l 609,884 SHAF el
9,722,657
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® AT ENE (Erg]:eHotel ® A=A LA (Er9): ot el
28 | 2018 | 207 | 2016 28 | 2018 | 2007 | 2016
SSXH 167,299 225,205 224,875 0f =4 97,738 202,800 200,362
H| RS X} 178,207 156,299 142,903 mHE37t 94,959 123,018 107,370
E 1
XFAFS 345,505 381,504 367,779 =30l 2780 78,782 92,992
THOj 22| 18,426 17,948 15,408
SSFM 9,954 28,638 51,473
gedolef (15,646) 61,834 77,583
HQE 2 3,982 1,784 3,060
7|Ep20l 76 658 419
EPVEY 13,936 30,421 54,534
7|EHH| 2 814 2,148 2,155
rEa 9,328 9,328 9,242
2849 3,427 3,221 8,145
=P O E S v 171,287 171,287 170,032
FA LA X atE agHg 433 4321 3,497
HIaMQA O ZER{
|
0| Ql %! E‘ 151,644 170,591 133,994 té,"?_'k“ Hl_g_ (4,123) 14,248 19,069
XE25H 331,569 351,083 313,245 ct7|&0|2l (9,268) 44,997 61,426
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ME cty|20|Q =78 -120.6% -26.7% 143.9%
Stk B2 -9.4% 3.7% 58.3%

EXH 3| HE 0.283%] 0.53%] 0.543]

s XA S| HE 2.403| 3.503] 2.193]
Ex| A2 HE 6.423%| 6.783%] 14.93]

jZ go|us -16.0% 30.5% 38.7%

EXC IS, oj =0 20|28 -9.5% 22.2% 30.7%
7| KM 20| & -2.80% 12.8% 19.6%

FEHIE 1,680.7% 786.4% 436.9%

oy e LR 42% 8.7% 17.4%
AAZLAEE - - 0.04%

30



N wihiare it will be

owEllye drugs

=

irlol-chass phanmac

g
i
2
E

Kfo

K
ofl

e

2=

SEEE

(Active Pharmaceutical Ingredient)

API

(Contract Manufacturing Organization)

CMO

jo

{ZIGMP'EE &

A
!

2] 7lEo 2 I

(current Good Manufacturing Practice)

cGMP

K

1

H

(Nucleic Acid) ZE AME0| A|

B

=
10

oju

—-

(Generic) 25X

M4

2 o|FFE AN

o]
=

(Drug Master File)

DMF

29| YUOMEH £100] O|27|7HX|

@

foh ez

ot ofgl eHg FHS

2 M=3t7| 2

o 7

t2| o] Mo X|7OF

prul
(=

(Good Manufacturing Practice) Z%& 0|
Xl
=

I
=

GMP

(Oligonucleotide) 2| QE|= £XI7} 4= 7] L4X|

S2ln xS Eto|=

5t Chy

8

AHDNA)O| ZHX| 1 Rl REZ L w2t

SH
=l

2, /U 2HQ OSA2E

RNA

174

=
=

174o| YEXIe} E Lt

(Nucleoside) 7|9} +0| N-
O] At Rtof| ofs A &

wEHAE

(Antisense) 15~217|9| S22 QE|EZ 0|

<l

=

ol

2| 2 &l A (messenger RNA; mRNA)O]|

P
€7l

Tl & 7HEto] B2 RNAZ A, SEXt
= USK Z5HA o

2 o|7of
2o

=
=
=

9| w22 2E|
CHS, mRNA

SiRNA

(OtO|Z2RNA) 2174 LHe|e| 72| E[EZ O|F 0TI RNAZM, SHLIoAM d=2f KT

miRNA

Ch

oty

IXES X ZHZA, 2013 A

Kynamro

HR=H

H

| =]

| 2EH A E2

oIEl

2ot X 2N 2 A, 20049 ATSQ

Macugen

)é)l-

oot OfRILE =2 WhHeloff 23t X[ & Zak7t 7|thxl= EolL 5

Klo
olo
&

HE)S

DZXL0| DFBEA| 7| ALY
= HZ

=
=

of

=0| 495

31



