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WHAT’S THE STORY

719 HR: ¢refHle] 9= 2009 7€ é—i%, 2019Lﬂ 69 ZAe A F VA E9F
714 719FC. 2 First-in—Class A1¢F 74t ) NOX A3fjA] ;& Pan-NOX ]3]l
MZ3|, Ph.D. wZale], gk 3= A5AE AL 2) Apta DC (YEtH-oFE Ealy) ZHE: G-
Analyst W 712 3 3}ok 2= tidine ©
keunhee.seo@samsung.com quadruplex AS14119] 14HA 4715 FhAL FUA Gemcitabine H+ Azacitidine & =2
02 2020 7788 H35lo] AS14119] YAE Eolx A &3 It a3 Fui3
Y
Research Associate F71 712 o|™of CHS 7|ChZ Hrd: A 129 EoF FEMHle] Q9] FUF= 55.6% 4
junyoung.jeong@samsung.com 2020 19 JPRA #AAF o AFHHAo] ¢elHlo] S sl Pan-NOX A &|A

02 2020 7869 APX-115 (FxiA AZ) APX-1004F (&4 ZHHaA). Aptamer 7]& o tja] 2

o4, sld AHH2o)A Gehute] 29t F2H AokAlete] Y-S 53 £AF §4
AT A GLANCE ek EXAEY 7|z vk, 7P whE APX-115 (FRHA AF) du 94 2

IND 417 2 1Q20 94 274 7HAl oA, &5 A 243oA &5 2
7FeAd wold 2o 7,

> oox 2 ke X,

| NOT RATED |

2Ex7} n/a

EXIZOIE
eSS 30,950¢! _ = N
APta 337994 NOX A A ZHE: zute] 7|uke] NOX AsjA] 2=22de Faf thekeh NOX of
Shares (float) 10,881,733% (64.8%) Ké A& 5k Pan-NOX A8|A] APX-115 ¥ Tho]Zg}kel 5% H.&
527 Z|K{/A|D 14,550%/38,9009 _
602 HaEE 2050 2) Apta DC ZHE: 71E 26709 H7]12 o] FolZ] G-quadruplex AS14119] 14W4 &
ONE-YEARIPERFORMANCE 15 FuiAl FAAZ HEsto] ASI4119] HAZ Bold AeS Fal et &3 Ji

3 924 A 2F HA

™ 6M Y

oy 3) 20209 A FFPo & 719 7k A 71 APX-115 (T4 41%), 1Q20 W=

oty 2O Ak X 2AF Al HIYEA 7HY A tjaro g F7F Ak 9 ]‘E Ay = (APX 331).

KEY CHANGES APX-1004F (b4 215A)): 2Q20-3Q20 W 578 WY 3 t 74 v =

(2) New od DI Yol A A 122 7HAl ol A,

EXejAd n/a n/a

e ik i ik SUMMARY FINANCIAL DATA

2019E EPS n/a n/a n/a 2015 2016 2017 2018

2020E EPS n/a n/a n/a EIH%O_‘H (Q‘l‘*%) n/a 1 0 ]

SAMSUNG vs THE STREET FAHo|Y (MAH) n/a m ) 3)

No of estimates n/a =0lo] (HAJ) n/a Q) ) @)

Target price n/a EPS (ad)) (&) n/a (187) (435) (593)

Recommendation n/a EPS (ad)) growth (%) n/a XA HA HA

— : EBITDA margin (%) n/a (158.9) (678.7) (230.5)

BUY s %% 5/ BUY: 4/ HOLD: 3/ SELL: 2/ SELL k' 1 ROE (%) a 6.9) (17.6) (28.5)
P/E (adi) (HY) n/a n/a n/a n/a
P/B (HY) n/a 10.6 12.6 135
EV/EBITDA (BH) n/a n/a n/a n/a
Dividend vield (%) n/a 0.0 0.0 0.0
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Z7HAZ0t NOX ©dS A8l a) s
& %23
3
|

BAALE U d= W He3tE JAAZ 2 9t

Y = A
NOX AsjA| ZAE 7& s ggate] A 7E79 NOX 0}%’3 A2A A
tﬂ- /\ %1‘— 6’]—}\-]40]:%_% A =

713 NOX A3 A tin] FHsHA NOXE A st %0 %#f& Pan—NOX Z%BHZH APX-115
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EHE 7 |$ NOX Apta-DC

= = o=
R S Nucleolin T8t QLM EF2
=3 MIA Z|Z=2| NOXs HTS 7|= MA == LED-2fE S8 7|
— Y S RIS 2f
ee &8y ME, YarEE, NASH, SHZES) (GaHQr, Fzef, gt 7t
to|z=atel gt = 57 z 2
A& LEHL0[2, AYEH
UEHH[0|2 mHo|Z2fol
S 71" X85 FHEE A
APX-115 Pan-NOX X SEEN ME 20201 A&k 24 TR
APX-311 NASH 2020 Uak 24 TR
APX-1004F ShobH A 20201 A 1724 7Y
APX-1004F Sy Qo= 2020 A 244 T
APX-5278 SWAHSE 2020\ H|JA T
APX-New HEa Aet SHEH EE
Apta-16 Nucleolin E}Zll AML, MDS 2020 UAM 17240 2
Apta-12 Fze, gkt 20204 H|Ua 712
Apta-New et SEHEM EZ

Az YEMHOIR, HY5H

OEIH}0| 29| Apta-DC Z3H=
Apta-12 & Apta-16: Nucleolin E}ZIE! S2ia} strijAL 29| Zh

°LE‘rH}°]£° SEFH = SELEXE &3 Aagdste] MEA Has et ofdth 712 24

& A A4 29 el X ZA AS1411L 7|uto g &kl AS 1411—@ DNA 7]4te] Qv 2 F
267H«1 H71E o]FofA Qom, oF AEAM Ho] A= Nucleolint AFste] T AE &
7} (Apoptosis)E =3}

Apta-12%& AS14119] 7] £ 319 Guanined 3F9HAl Gemcitabine 0.2 X|3H3F 7o, Apta-16
3l+e] Guanine& Azacitidne © & |35t Zlo]th. Apta-12, Apta-16-> AS1411€] Nucleolin B}
J 58S &85l F a7t 9= 9F9l Gemcitabine, Azacitidines F2A1Z! Aptamer-drug
conjugates (Phosphodiester bondZ 94)2 F ) T 71Heg 3 adE wﬂ‘—/\]zilﬂr A E E}
AY 58o] §l& Gemcitabine, Azacitidines-& SAHEZ EPY3le] 7]E9] i 43 the] A%
o oFF ARgTto R ot ANE U —’F it

T, o

Apta-12, Apta-16-& AS1411%} 59317 1) Nucleolinol] A3ste] £ A8 372 G530, 2)
o AZ Yolde 97] 998 EsHHA Gemcitabine, AzacitidineS AE Ujo] W33}A
Gemcitabine, Azacitidine—o— FirArEd R GGAZe] DNA EAof Zast thaAkzZ <l C (Cytidine)
I FARE F2E 7 B tAREA Y BAAC R Aetste] DNA EAIE Wefste] I &4
< YERd
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Apta-12: FHB2 S 2 X=ZH=2 WY oI

Apta-12+= #H& AEAZ L
5 Hfol| tis] ul=r Hiol
Bioscience= Nantkwest”} 22}

o Aolm &Af WY dAoltt 20161 3E 1Y vlo ¥
AF¢l Hope Bioscienceo|] 7]% o|d AoFS AZZct Hope

A2 Tt sholzetolo] el 4 AaBsT ek

Apta-12+ AS14119] 14HA] GuanineS Gemcitabine phosphonamidite® B} 9FEMH 2 Gemcitabine
of AgAoel 9= F Ro|M Gemzar 80-100mg/kg?} Aapa-12 3mg/kgo] FUSH $F9] et
a5 gl

=
3
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o
g
s

Apta-16: Ut X|=2HZ JHE o

Apta-16-2 A A gA=Z A
T+

o 7 .
38 A T AT AL 2 %?J At ﬂﬁfi‘ioﬂ%, At 10 2 AE chol Al
Al Aok W nfd AR 29E] 5o w2 o ot}
APTA-122} AS1411 H| AL &t 22 Gemcitabine, Azacitidine S
NH; NH,
Asun NucGem' . )§
Py . UL
/ero\ /e/'*o\\ ® o NH, 0
3 g 5 g 3 g 5 g = N)j
G © o (c o © ;;otarabne o N[ Azacytidine
%0 %0 . "
©20 ©20 . =
Q Q Q e Q e N)ﬁ HO OH )\‘
0 ° ﬂ 0 O}\NJ Cytidine OJ\NJJ
o @ oH F
Gemcitabine Decitabine
XFE: Park et al., Nucleic Acids, 2018 AtE: MYRtE
454
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QIElD]: S22 FHAHE EF2 CHED 3K PE Bl

ukA © 2 DNA (Deoxyribo Nucleic Acid, T-2A|g]E 4= Y 7}FA] 97] (Nucleotide) A, T, G,
CY FHAYL F 7199 33E A&o]l AR Ao Qe o U4 Fxojth DNAE A
(Adenine), T (Thymine), G (Guanine), C (Cytidine) 4 £52] &

~
SRERN

I 58 A4S B8l 929 74
o]t} ¥HH RNA (Ribo Nucleic Acid (Guanine), C (Cytidine)&] 717}

29 AR &Y YAler o

rir

A (Adenine), U (Uracil),
o7 Fxolth

HEFHE “fitting"o]2E YUIE 7HAE BHEo] "aptus'oll A o] o] frEfiste], B EE ofF
A19] DNA, RNA FEl= vha] 34 oofs, A ofEAd Ay #dd gl 9
Aoz Zgste] g D}‘@L‘?—l«l Vee 2ATY. Ee I AR R A
A, 78] e 32k F2E e @E A golBel oA B2 TlAT 028 ATt
SoldE Hole dEHE ’\iﬁl‘/‘o}‘ﬁ doF $H A4S s Witk (SELEX). @A et
7IHEez of g Qo] Z# Fol glo, ofF FDA 3)7F w2 oF=2 ¢

Ju

i

c

AS1411: Nucleolin EtZI510] MIZXIH (Apoptosis) S

AS1411& 3= o] 29 A ¢ Antisomaol| A 7HE3l o} 2011d Advanced Cancer Therapeuticso]]
224 #4s 13&@4, ACT-GRO-7772 W=t} 20184 12€o] & 7|71 44
Qualigenololl 71 o] A= STt AS1411-& 1007 o]/d9] At tiidoz 94 1, 2/4F¢] H=HN o
o, febd 9 ki Gol ERlHT 1 F THAAME kel el §h3/de] Ut &
% Qualigen& Y=9}+E]Z (Nano Particle) & 98] A Z 7'2e o Aojtt (AS1411-GNP).

AS1411& DNAZ o]Fojzl Stetmo|AIgt, dnbA o2 DNAY o]z FHE|7t ofd U 7hdo
2 o] YA B A TR (F7] FoA G7F 15 Zo] 23E o] 3lo] G-quadruplex®
EH)E o]FoA Qi G-quadruplexs & & 7] <ol Nuclease9} Z-& 3}
FAZEE ZeEA ol ¥ AW F =A FA"E AS14119] el
Nucleolin &2 E4 0”1]_‘101]/\1" 'H% g o] AlE fHof Aol glom, ASI4110]
Nucleolin¥} 23174 ™ NF-kB 255 A a3} A Z 28 (Macropinocytosis) & Al 5}
A Z 9 AIZAE (Apoptosis) Ef&“ﬁr. oldd 7|d-& &3k Nucleolino] A|Zd FHo| T
o] HAYE 47 9 FAHek S Aoz Qo] Rk

Gemcitabine: E7| £ dCTPe} ZM5t0] &tet &3} S

1

Gemcitabine2- deoxyctidine -S54 2 deoxycytidine ¢14+3} &40 oaf ¢1ArslE|HA A3t
DNA 7teof 4relste= ZHAol glojA Cek BAA SR A%, ribonucleotide $Y EAE
sto] A W A T, G C& 2Z2AA 3¢ 595 vebdoh Gemcitabine e FH Y EF A ZA =
Ay A 8 o W 24 ATellA 1% sHED 567089 T4 BAEI 58 B
Hrk 71 FAlol| Hl8l Gemcitabined] &J—]rt zo1} oA 10% U9 Fe s

WIA Zobe ¢ AE713E Bob axadl W go] /N Fof gl

ru:ml

Azacitidine: DNA2| H|E3IE Bislisto] S SAl A

DNAS] Hgsts waljste] 54
Qi— Azacitidine-2 A I =4
ot A tALE Wellste] $4 S48 dAe. Aza01t1dmeT: F2 Z4o)g
*QQU% F54 WE o E AMS THgsltt,
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Aptamer: X} 7= SE[Q| DNA = RNA

A
Cytosine . Cytosine .
NH ::Nucleobases NH ¥
N N
L h fold i
@o N’go oding > binding
H H 5 >
Guanine . Guanine .
9 Q
M NH N NH 5% 5
I\ N)\an N N)*NHz aptamer aptamer folding target-aptamer
N . N complex
H Base pair H
Adenine IZ] Adenine @
H HN
5 X3 °
L\ 2 I N/
a® L3
H H
Uracil 1] Thymine ]
q 9
elix of
N o sugar-phosphates| N °
C13 aptamer
Nucleobases Nucleobases
of RN, of DNA
RNA DNA
Ribonucleic acid Deoxyribonucleic acid

A+E: Wolter & Mayer, Journal of Neuroscience, 2017

SELEX: QIE{H A3E|d 2PY

a Purified-protein-based SELEX

Initial ssDNA oli leotide lib e
Ditiays efigonucleotide fibrary Removal of unbound sequences ® botindisedHences
Fixed - - Fixed
Random region (20-60 nt) cﬁf Selection _—> @D

RT and PCR steps
transcription

and in vitro
N P @ transcription

“‘kﬁ é? Re-amplification of
‘;5 & X ;P bound sequences
A Binding with (ﬁj&/ 2
dﬁf QC)" target protein
+ >———————>  Aptamer-protein
Purified target protein @ complexes @3@3@3@3 tS:?(r:nnt‘i:fi;g
“ “ @8@@8@@5@ “equenc

o Q‘{;Pép chon OQ&L
o) partitioning
* PCR Qx(f Bound sequences
* Invitro N

Initial RNA library for the first cycle

sequences

New RNA library for \/
The 2nd ~ Nth cycle next selection cycle

A}2: Zouh & Rossi, Nature Reviews Drug Discovery, 2017
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UEHH SHAX| ErZ critEinto] A Hlw I HY g
mto|z=afQl 71 Efzll CHHA IC50 5= X85
egaptanib sodium OSI Pharmaceuticals VEGF165 200 pM - AMD (US FDA-approved for this indication)
/Macugen [Pfizer - Diabetic macular edema
- Proliferative diabetic retinopathy
E10030 Ophthotech PDGF 0.1 nM - AMD
- Von Hippel-Lindau
ARC1905 Ophthotech Human complement C5 2-5nM - AMD
- Wet AMD
- Stargardt disease 1
- Idiopathic polypoidal choroidal vasculopathy
- Geographic atrophy conditions
AS1411 Antisoma Nucleolin 548 +7.3nM - Acute myeloid leukemia (AML)

(AGRO100)
- Metastatic renal cell carcinoma

- Advanced solid tumors
- Leukemia, myeloid

NOX-A12 NOXXON PHARMA CXCL12 200 pM - Multiple myeloma
- Hematopoietic stem cell transplantation
- Autologous stem cell transplantation
- Metastatic colorectal cancer
- Metastatic pancreatic cancer

- Chronic lymphocytic leukemia

NOX-E36 NOXXON PHARMA CCL2 / MCP-1 1.32 nM - Type 2 diabetes mellitus
- Systematic lupus erythematosus
- Albuminuria
- Renal impairment

NOX-H94 NOXXON PHARMA Hepcidin 0.65 £ 0.06 nM - Anaemia of chronic diseases
- Anaemia
- End-stage renal disease
- Inflammation

ARC1779 Archemix A1 domain of VWF 2nM - von Willebrand disease

- Thrombotic thrombocytopaenic purpura
- von Willebrand disease type 2b
- Percutaneous coronary intervention

- Thrombosis

NU172 ARCA Biopharma Thrombin Not published - Heart disease

REG1 system Regado Biosciences Coagulation factor [Xa 2.83 £ 0.4 nM - Acute coronary syndrome
- Coronary artery disease

BX499 Baxter Tissue Factor ~ Pathway 2.8 + 0.3 nM - Hemophilia

Inhibitor
Z 11 CXCL12, CGX-C Chemokine Ligand 12; CCL2, GC Chemokine Ligand 2; MCP-1, monocyte chemoattractant protein 1
A= MAXIR
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2HEt H}0|22] NOX A{aHx|

NOX Z3HE 7|&
2321 ¢] DUOXE RNAIE E3) A H AFghe] NOX T d& Qo= zulgloi] daAl
AOZH NOX &4 F 9ste & et dexoz Asjsts &4 JUEs 2384

g 4 Qlth & 23 FJ Zholof A AFge] NOX Tl (NOXI, NOX2, NOX3, NOX4.
DUOXZ)E —174 T2 39 dF 7]&S 20149 109 olstolr) AtshgEno iTa 71
, AlF Y&-& u)gsfoltt

APX-115: iy MAYS XENZ 2020 e 24 7HA| o

@
%

APX—IISE Pan-NOX A3 Al 2 NOX1, NOX2, NOX4, NOX5, DUOX1 & DUOX2E 4 nM =39,
SYatA Asletct. - Ao M= NOXI, NOX4 ¢+ ofufzt NOX2, NOX5% 4174 *ﬂﬁ

a«l A5 9 Afstol] Fefgtiar A gtk wheba] NOX1, NOX4%Hs dAlsh= 7

GKT831«] A AZ 3 i JAF 24 Aols NOX2, NOX59F & glrhal 2

Pan-NOX A& 4] APX-115% GKT831 thu] 43+ A 24 S HolZ 207 7|td)

u=h é
r_no
S
=

APX-115% @A ATESA AAZ ZgroA 178 G4 gdoz I 14
(NCT03694041). 20200 &= LA 2502 fHoAM dA 242 AP o Fo]

APX-311: NASH X|EH|2 2H&

APX-115%} &

Tt JEo g LI AU (APX-311) 2% 94 24 5t o A
NOX1, 2 ¥ 4+ 7hojlA @o] TdE= Aoz &HA 97| ufEo] Pan-NOX A3 A2l APX-311
(APX 115)& 9% EE% @T"ri} NN = &Y HAYUEY 71E A5Ad: 28 95 2 A

APX-1004, APX-1004(F): Qtat2 HIN= i =
=

APX-1004, APX-1004(F)%= APX-115¢} & el
1004 GawA gupyz i]EXﬂi e oo, A WY AP Y Fol YUk
APX-1004 (APX-115)& @3 ujg] AZoA NOX 1, o
VEGF 7 &34 3 Ao g AgAZ 7ed ool

=

APX-1004(F) = 54 Sk A A8AZ /T Fo 9lon, 2018 8€ 4 A2kt APX-1004-
grol A A fa%:z_— ‘1E&QU4, A kol uhe} %”é} Hl%—ﬁ— A7
e}

i

fr 2 oo Ho

kS
gz om, APX-1004 A ] ﬂid 1= W4 At w}a} 2020 Lé 287 e 3
Az QF Vde WA dBolrt AxdAoFe] R&D H|Gol tigt A T
el A /ol 7HAE 4 QT

r® H{z off |
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ZI}2| 7|8k human NOX &5 AJAEI &

Drosophila Gut Immunity
Eun-Mi Ha,' Chun-Taek Oh,2 Yun Soo Bae,’ Won-)Jae Lee%*

Because the mucosal epithelia are in constant contact with large numbers of
microorganisms, these surfaces must be armed with efficient microbial control
systems. Here, we show that the Drosophila nicotinamide adenine dinucleotide
phosphate (NADPH) oxidase enzyme, dual oxidase (dDuox), is indispensable for
gut antimicrobial activities. Adult flies in which dDuox expression is silenced

NOX XMaix| SHE 7=

A Direct Role for Dual Oxidase in g N
° ‘m \
()
o e R

showed a marked increase in mortality rate even after a minor infection

through ingestion of microbe-contaminated food. This could be restored by the
specific reintroduction of dDuox, demonstrating that this oxidase generates a
unique epithelial oxidative burst that limits microbial proliferation in the
gut. Thus, oxidant-mediated antimicrobial responses are not restricted to the
phagocytes, but rather are used more broadly, including in mucosal barrier

epithelia.

A2 Ha et al., Science, 2005

X2 QEHHI0|Q

NOX (NADPH Oxidase): &G0l ofsff NOX= 2HE3iE|of EMMA B7I2 2

A QoI T¥Fo| ROSE FHAIIE Ro| WAL, ofd M3 AEdL} BB FYF
Tl 07 GBS S o2 A4 da o ROSE BMAIAY A 47
S NOX 49 B43e] 4% ROS 440 2HS R gtk ¥ 3 NOX/E o
5o}, o]z 2

!
Qs &4 2HA (ROS: Reactive Oxygen Species)”} & ‘ﬂ—a—ﬂ AW Agl AE
(Oxidative stress)& oA AZI HH3E Fdait ]iz— AR gz %
A5 Afsket AEE TRA ’\1", H A A7t
B3ks, gt WA 55 AR 4 Sl

M 3}
d (NASH), =84 B9 ¥, &

7|1Z NOX Mafixle| 2tAIH

7%°] NADPH Oxidase (NOX1, NOX2, NOX3, NOX4. NOX5, DUOX1, DUOX2) o2 7]xE & tt
T TEE 7K A A8EE AA7F B2Y] o] d3tH o2 NOXE AAsh]
M ThgRE of ol tslA sAItHEA o2 Bl FRsit SRR A of2f NOX AaiA
=0] 7L %ixlu} 75F4 NOXE 27 Asishz o /M2 Sam™, NOX Asl7} FDAZFH
3|7} e A= ARk NOX As Al ol & &2l7l GKT36090, ML171, VAS2870 ol th3]
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