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CHAPTER 1. Company Overview
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Researcher Advisor

Dr.S00JinLee CEO 1A JIS0 [Het S5 2 Dr.Suk RanKimMD Ph.D.
+ R&DHead at JW Pharm JHEr S=0| ZRHQISH X4 THAR = « Clinical director of Hanmi Pharm
« Chugai-Roche Co-Development Scientific . Medical director at Sanofi

Committee = HEelg HER . L
« Ph.D. of Medicinal Chemistry form Ajou Univ =1 .I 2112522 12021 S5 Ph.D. of SKKU College of Medicine

Patent Strategy for Oxidative Stress /

Dr.Sung HwanMoon CTO CAF Platform Dr. Hyun Cheol Kwon MD Ph.D.
+ Head of R&D at Hanmi & Beijing Hanmi Pharm 35| 17821 22 2 08 S=( AR T3 « Professor of Cardiology at Samsung Hospital

« Head of C&C and R&D at IW Pharm

« Molecumetics, USA Research Scientist
« Suntory Institute, Japan(Postdoctoral)
+ Ph.D.of Biomedical Chemistry fromPOSTECH | e olloooooooooooooooooooooo

’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ Dr. Peter Adamson Ph.D.
Dr.Soon-Hoe Kim Board of AdVISOI’y » Head of Ophthalmology at Johnson&Johnson

» R&D Head of Dong-AST « Discovery Head of Ophthalmology at GSK

+ R&D Head at Dong-APharm
+ Ph.D. of SNU College of Pharmacy Patent Strategy for Apta-DC Platform

« Bachelor's of Pharmacy from SNU College of Pharmacy

« Professor of Cardiology at SKKU
+ MD Ph.D.from SNU College of Medicine

S4| 332 5L 22 S (UK IS X SR ED) Dr.TedJung Ph.D.

+ CEO at Adelphi
+ CFO at Rexahn Pharm

Dr. Dae-RyongCha CMO | MD Ph.D.

« Professor of Gastroenterology at Korea Univ.
« Professor of Gastroenterology at Asan Hospital
« Exchange Professor at Vanderbilt Univ.,USA
« UCLA Medical Center fellow
« Ph.D. of Internal Medicine at Korea Univ.,
Medical College

Apta-12/Apta-16

Dr.Jung LeePh.D.

» Head of Tech at AstraZeneca
+ Principal scientist at Johnson&Johnson
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Acute Kidney Injury (I?upz)i(éllisb) A& 24 ZIRI(FDA, MFDS) *
Oxidative stress ~
Ve B MASH APX-311
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EAE
PO&Eyedrop | ABF-101/103 20252AM 1A FRINE o'
Parkinson’s Disease| APX-New1
CAF modulation
(Immuno- Solid Tumor APX-343A 2025214 ZIel gt
Oncology)
AML:-MDS e Y 2021 QaTaEel SN
Pancreatic
- IZZHIT -
Apta-DC EZ Bladder Apta-12
Solid Tumor Apta-New1
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O1.NOX I16HHI % Z (Oxidative Stress / CAF modulator) (1)&& JIH AptaBio
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Ang Il receptor
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blockers
| Ao/
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Nox1, Nox2, Nox3, blockers | AOPPs/AGEs | | Hyperglycaemla | |Ang 1l
Nox4, Nox5.

Duox1, Duox2 i i
v

<«— Metformin @
Pioglitazone X /\
/\ / PPARY Rosiglitazone 1
: Statins : ' : . PKC
: : : : inhibitors
A4 A4 ! A4 A

NADPH NADPH 0O, NADPH ()
Diabetic Complications CAF(Immuno-oncology) M
NADP* @ NADP* @ NADP* @
@ @ !
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Nox inhibitors

- -

Small-molecule Small-molecule Small-molecule
Diabetic MASH Arteriosclerosis Cancer Nox inhibitors inhibi
Nephropathy

Nox inhibitors

0L

&
Ol
®

abe Dia betlc Foot
Ret%nopat%y Dlseases Reduced CAF Induced

Genesis Immuno-suppressive TME
Degeneratlon

Compilications of diabetes
in the kidney, retina, heart, vessels, vasculature

* ROS(Reactive Oxygen Species) ZX: Clinical Science 2013
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Mean change of UACR(mg/g cr)

Isuzinaxib compliance group

Relative Mean Change UACR(%)
eGFR<45 mL/min/1.732 group
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37% 5
" g -100
140 Patients 9
8
Age g -300
X
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Male 88 ~500
Placebo(N=72)

nAPX-115-DN(N=44)
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G1 200 N
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G2 y
Mildly decreased 60-90
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Stages G3b
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G5 <15

Kidney failure

1XHEIERIE

UACR

HoI2F

@I2f= CHHI
I 2E0I-3HI0EIL H

o}



CHAPTER 2. NOX KoKl 21

03. ZFHI RE

AN A
SMAIR

. ool 2rel JHES EFH| .
£a K= (1)AIE e APX-115-AKI QUL 24 FIH 5 AptaBio
UM QU SAAMEEA A M2 KIZH BEXH > AN (e 2E=20] AR 2R
TN QE SAAMEEANQISIM SAAMEEA KISH AR S Unmet Needs
£ 5 U SHAISH| SOl BX XIZ8H =T
Ero): ot =124
CAGR

=R EINPNERINES AE RS X0
I8N R 2l ST Al
oA AEEA HEE 2=
-
10% 33%

EX : Global Information

9.3
2023 2031(E)
és &4 KI=H L/O Akl
UsD 3 002 &) &2 2H0I4A OF=2 HISf KIZ

Noioe, «<—> angion

AA| R A

|_o|_o

Biomedica(@! Elicio Therapeutics)
XIZH ANG-3777 L/O

=50

el JHA XIZHI S H

=]
AEERISEE M AL

XZECE=0IZ0l S2




CHAPTER 2. NOX XigHKl Z3=

03. ZLH| QL SHAIELA KZH| (2) L4

228

IoIZ2rel
APX-115-AKI

M 24 TS AP*OBIO

al

Hl
Hg

Hl

L BN A2t SMSIH=(PC)2

HH= SEX CHAF QIA2A

-

e A*
& Q1AM A XIgH ~ot

FoA

U424 IND 591 (2023.01)

Ix I
‘ ;,ﬁla.‘ll‘lfa?_”.‘_w
Ministry of Food and Drug Safety

22N

£91(2023.05) 2025.1H

AM
o)

J
I

3

o

= (IS

QIAt o4 mRES

Study Objectives

CHe 2Rt
PCI CH&R 280

OFFIA T}
APX-115-AKI 52 B E0 =
Q[9F CHHI X1 Tt

—L—_O O

FDA 21101 [[FE DMC &AM Y 25

——O0 Oo

DMC(HIOIEZLIEZI2I3]) At 52! (2024.10)

Cohort2 Expansion cohort

QIat D4t ‘B ASE' JHAI

O

(2024.12)

1XHEIHI#

APX-115-AKI & d XI1E Tt

ol&
HI2




CHAPTER 2. NOX KisHRl Z2H= HoE=ae M=
—- e i ABF-101 A& 124 IND HIZE °
O4%. SHEHAA XIZHI (1) AR izt O AptaBio

2K =of MO|4S JHAS First-in-Class 2= JHE!

EHy M AMS XIZH| AIE izt Unmet Needs

S O O O OO —_
— ME2 22 |H U=
/oogar N Co|: Ao iy OI=. MOB}. AlAHSIn
| AmNE = A L= ot
qukl : CAGR SSLIS 2|
(Fa.z=h / ot \ 26.1
N ohER '
/’“"\\ Q[h'_'y NS A2 Est
| S — =OF IO
\_/ 2024 2031(E) h

SHy A SRS XS 712 M&A AH|
gty - g@xd USD 3B(4.1% &) Q14 HoF K12

g ok 21 L H9st
OO o i PN ==
VEGE of= 224 SR EAHIS
€ MsD 1 EyeBio
50% 45%

S

& 1b/2a

= sim}

Z ! VEGF[Vascular Endothelial Growth Factor]= 2L I AEQIXt
ZX : Global Macular Degeneration Market, Market Research Pulse



CHAPTER 2. NOX K¢k Z2H= e JEEA

O4. EHHHA XIZH| (2) &t HE! P AptaBio

ABF-103 HIgle 2tz

J1E KIZHIet L =AL VTS| B2 TOJA S JHAMSH First-in-Class 2= JHE (22 m/EoHIE)

2R XI=HI JHE HIH2A

H2Z il RIS JIEt

[
Aplllq Bl O PO Wet-AMD ABF-101 | 8 1/28 IND RiE

(2025.1H)
SRS K=
Eye drop Wet-AMD ABF-103 ZIOtH| HIgE 2=

OlAM 1 /24 O2EXR (ABF-101)




noIZ2rel JHEE EEH|

CHAPTER 2. NOX Mt Z2H= -
g H3(MSD) SSIH HIk °
O5. AN (1) AIE Sizt APX-343A P AptaBio

)

S OIMIZHE LH 2IZtAQOMIEE (cAF) ER2L > JIE TS| Al

CAGR
13.0%

Immune

Suppression Fibrosis

,9 ., Monocyte / macrophage

Tumor g@/ IL'G
mlcroen\%nent ‘ ’, Z Cc '_ 2023 2032(E) %I‘A-”Egl 'lxl- tﬂol/
23 3 & Lo P o

e B o2 | I 3=

cD8T g
cell T 1‘
Fibroblast
Tumor cell

C1OTSIOHT| ARISH AR
3(MsD) 2

MSD) &t S= JHE HISFHIZ

0401
2EHI0I2 -

AptaBio €9 MSD

I‘IJ\I‘ k”E O1'6<'3|: i

Tumorcell by = uzll'g 5'/\2'-
Tumor cell ( rr IS CD8(+) T cell Tumor cell
death E‘ suppression survival APX_343A Eg:!]‘dg_ I."I." Igg E 1 OI

PD-1

EX : Global Information



mo|Zatel JHet EL
CHAPTER 2. NOX Xchiml 2=

H3(MSD) SSIH Hof .
O5. Hoistety| (2) 24 HiE! senone | AptaBio

S 1 INDHIE

=LH ZI2E ZAS IOIE] J18F 48 Al &= HI2FKMIZ > 2025.1H £ JHAI 6IE

I

«  [HIAMSDAIRFHASIIN| 2& Al 8= HI2FHIZ -

4as&

QIat A BiEd HIo HIZ
(2024.07)

€9 MSD

JESLCH

AptaBio

APX-343A



chapter3
Apta-DC ===

01. Apta-DC #HEJIH
02. ot XI=H

AptaBio




CHAPTER 3. Apta-DC Z&H

O1. Apta-D

J?i i
E
B

AptaBio

JIE &2 0di=2 BA HHHE S2F JEsst MIAH £1X Aptamer-Drug Conjugate Jl= JHE

Unmet need £

X4 2o MEX sEE/2HIZE
MIA £12= ‘First—in-:lanss drug’ =2 o2
Apta_DC jl% JH% =1pS| jIA EI.{ CHHE! D2k J'jE_‘HE Olé LHA1 25 $¢6J
2= 2 SH ANIZ R SSE Lot
]
Mode of - ZOH|HOFEY XIS
Action #1 . ZEHQIoE M
G-quadruplex ===
M EHHO| FEIREII0|
ZoZ ANIE LHIZ 01 o QNIIL AMEHA
Cancer selectivity que of o =2 ME ENE
& & nuclease oo Action #2 . OISTrOIRIR
2 | _.- HIRI2 22 slolsk ol
action g
bNAdamégiﬁg
Normal 4
cell d Fast Apoptosis 1 E
; N i i CelPress
Modeof  EE S ITEEE e T
8 APTA-DC Action #3 =es == S
4 Nucleolin 2AEHHRL XI= 2f=0| &t
@® Therapeutic nucleic acid -
@ Decomposed nucleic acid joro'—li ‘:”‘“E Al'%:' ‘ ) - kIE—uHE! %k"E AI‘D )




CHAPTER 3. Apta-DC ZHZ

02. et XI=HI (1)AIE izt

IoIZ2rel

AptaBio

Apta-16

MDS - AMLIIR

MDS AML

Myelodysplastic Syndrome Acute Myeloid Leukemia

]

i
EERNEEEE

=2 0180 2 Sag gl
HIZ&H 2 STt MIEL #10]

- a0l B4 JIs DHIZ
=HS S @ Al2tst ooy X5} 2 28
- 1A EE{SIOHH|
5L.;=||.H }‘oH-f-E 501 XH::IEI-IO
/
10% 50%

£X: Global Market Insights

MDS - AML AIZ &3

HMIHIELI NEet=E MDS - AML 2R STt

EMDS ®AML

ADC XI=HI J1&€d M&A At
USD 43BI(ef 56% &) Q14 HIok HiZ

@Pﬁzer OSeagen

FDA 2! ADC XI=H| J1gt

XIMICH ADC &t XI= Al JH2

First-in-Class sia12IfO 2 LIX|A XIEH| AI&C Unmet Needs == Jis

Unmet Needs

'I I} EEQ%*HI

MER2 22 J[X
(First-in-Class) 2f= JH&t
TIMr




CHAPTER 3. Apta-DC ZHZ

02. 22} XI=H (2)&e

H=l

IoIZ2rel JHEE EEH|

AptaBio

Apta-16

10
0%
0
%

OF

=384 /g SdSaduddamy) 2RI Apta-16 2& 14 2

O

FDA

SlHCIfE KIE (2021)

a0 [=] =
Study Objectives
CH&t stxt
C

LHeFs EOt
Apta-16 73 E0i &

OHNE S LHoFE Bt

N=T1-6 ZZCohort &
Aptal6
160 mg/m2 - 300mg/m?2

Accelerated titration design

Cohort3-8 Dose Level 3-8

N =3-6 Y Ztcohort &

Aptal6
500 ~ 1800 mg/m?

3+3 design

fE4 %t

+ CRrate(@™ 2tsh2)0ll ==et AIFHEXIC| HIZ
« 2 3 SR A6H| =ES AIRHAAC| HIZ

« XX BI20i CHet 2t 22 AIZHERICI HIZ

- HISDIZt BISTEKIC| Al2t, PRI MET |2t

. OSSN HIOIROH EFA




APPENDIX

01. AACR2025x=E 3N

02. LATHENIHE

03. APX-115X&JIA

04. S8y 4SS XIZM(APX-115-DN) & 14
O05. ABF-101/103 =& J1A

06. NOX XaHHl Eye drop &€l RI=

07. Apta-DCEEJIH

AptaBio




APPENDIX

O1.AACR 2025 =

OI'J

H

AptaBio

CAF XoliXl ‘APX-343A’ £

AACR 2025 Abstract (1)

CAF-mediated cancer immunotherapy resistance can be overcome
via selective inhibition of NOX 2 and 4

Data: April 29, 2025, 2:00 PM - 5:00 PM

Abstract

Cancer-associated fibroblasts (CAFs) are a functionally heterogeneous population
that constitutes tumor stroma. CAFs interact with cancer cells and immune cells by
secreting various chemokines/cytokines, participating in extracellular matrix (ECM)
remodeling and affecting the immune invasion in the tumor microenvironment (TME).
Finally, CAFs promote tumor growth and induce resistance to chemotherapy or
immunotherapy, making tumors more aggressive associated with poor prognosis in
various types of solid tumors. The primary function of NADPH oxidases (NOXs) is to
produce reactive oxygen species (ROS). NOX enzymes, which are clinically
upregulated in CAFs, have been reported to be critical effectors of tumor fibrosis and
immunosuppression of the TME. It suggests that modulation of CAF-mediated
immunosuppression via NOX regulation could be a potential strategy for cancer
immunotherapy. In this study, NOX2 and 4 are markedly increased in human
pancreatic CAFs (pCAFs) compared to human pancreatic fibroblasts (PFs) and
knockdown of NOX2 or 4 effectively decreased fibrosis-related markers and immune
cytokines/chemokines in pCAFs, respectively. In order to confirm the importance of
NOX in CAF functions, we utilized compound-19, a selective NOX inhibitor. Com-19
treatment significantly reduced the expression of fibrosis-related factors and immune
cytokines/chemokines in pCAFs. In addition, com-19 inhibited monocyte infiltration
and their differentiation into M2 macrophages in CAF-rich tumor-mimicking 3D
spheroids in vitro. The in vivo efficacy was evaluated using a CAF-rich colorectal
cancer mouse model. Com-19 inhibited tumor fibrosis and immune cytokines in CAF-
rich tumors via NOX inhibition. Importantly, com-19 increased the intratumoral
infiltration of CD8+ T cells, resulting in excellent synergistic tumor growth inhibition
when co-administered with immune check inhibitors (ICls) in the model which poorly
responses to ICIs. Taken together, the results support that NOXs play a crucial role in
CAF-mediated ICIs resistance in cancers and NOX inhibition can be a promising
strategy to overcome the resistance. Com-19 effectively regulated the fibrotic and
immune-suppressive properties of CAF-rich tumors via NOX inhibition. Therefore,
com-19 can potentiate cancer immunotherapy by overcoming CAF-Mediated ICls
resistance. GLP safety/toxicity studies of com-19 have been completed and phase 1
clinical studies are scheduled in 1Q, 2025.
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AACR 2025 Abstract (2)

NOX2 plays a key role in M2 polarization of macrophages associated with
cancer-associated fibroblast in tumor microenvironment

Data: April 28, 2025, 9:00 AM - 12:00 PM

Abstract

The tumor microenvironment (TME) is a dynamic ecosystem surrounding a tumor.
The TME consists of various components such as cancer cells, stromal tissue,
immune cells and the extracellular matrix (ECM). In particular, the interaction between
cancer-associated fibroblasts (CAFs) and tumor-associated macrophages (TAMs) is a
key regulator of immunosuppression in the TME, subsequently contributing to tumor
progression, resistance and metastasis. CAFs stimulate TAMs to differentiate into a
M2-like macrophage phenotype, supporting immune evasion and tumor growth. It has
been found that reactive oxygen species (ROS) produced by NADPH oxidase (NOX)
enzymes are involved in process. ROS have been reported to stimulate CAF activity
and TAM differentiation, but the role of NOX in the interaction between CAF and TAM
has not yet been elucidated. Herein, we aimed to investigate the role of NOX2 in M2
polarization of macrophages, especially CAF-mediated TAM differentiation, and
evaluate the therapeutic potential of targeting NOX2 in the TME. In this study, we
utilized THP-1 monocytic cell lines and human pancreatic CAFs (pCAFs) to examine
the functional significance of NOX2. NOX2 was predominantly expressed in THP-1
cells compared to other NOX isozymes when polarized into M2-like macrophages and
knockdown of NOX2 effectively inhibited M2-like polarization of THP-1-derived
macrophages. In addition, knockdown of NOX2 significantly reduced the secretion of
M-CSF by pCAFs. These findings suggest that NOX2 plays a crucial role in CAF-
mediated M2 differentiation of macrophages. Based on these findings, we confirmed
the effects of NOX2 inhibition using com-19, a selective NOX inhibiting molecule.
Com-19 modulated M2 polarization of macrophages and downregulated NOX2 mRNA
levels in the cells. Moreover, com-19 also significantly reduced ROS production and
the secretion of cytokines/chemokines in macrophages under M-CSF-induced
conditions. Importantly, the results also demonstrated that com-19 inhibited pCAF-
induced M2-like polarization of THP-1. Taken together, we confirmed that CAFs and
TAMs interact closely and NOX2 inhibition could be a potential therapeutic target for
CAF- and TAM-mediated immunosuppression, especially for M2-polarization of
macrophages in the TME. Furthermore, com-19 can provide a novel approach to
overcome immunosuppressive barriers by interrupting their interaction in the TME,
offering the potential for more effective combination therapies in cancer treatment.
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AACR 2025 Abstract (3)

A novel approach to treat relapsed/refractory acute myeloid leukemia by
targeting nucleolin as an innovative and promising biomarker

Data: April 27, 2025, 2:00 PM - 5:00 PM

Abstract

Acute myeloid leukemia (AML) is a rapidly growing cancer of abnormal white blood
cells accompanied by various genetic alteranation. Cytarabine (Ara-C) and
daunorubicin are treated as the standard first-line chemotherapy for AML but
approximately 30% of the patients are refractory and more than 50% of them face a
relapse because of resistance. Moreover, FLT3 inhibitors, the only targeted therapy
for AML, can treat only 20% of patients and resistance develops within a few months.
Therefore, there is a strong unmet to develop a next-generation targeted therapy to
overcome resistance. Nucleolin (NCL) is a protein highly expressed and localized on
the cell surface of cancer cells. In this study, we confirmed that NCL was highly
expressed in various human AML cell lines and patient-derived bone marrow cells
compared to normal cells. Furthermore, it was particularly overexpressed in drug-
resistant AML cells and refractory/relapsed (R/R) AML patient-derived bone marrow
cells. NCL is a promising target for cancer treatment as mentioned above, but to date,
no therapy has been developed to specifically target NCL. APTA-16 is a first-in-class
AML treatment that specifically targets NCL developed by aptamer-drug conjugation
(APTA-DC) technology. APTA-16 showed an outstanding anti-leukemic activity in
drug-resistant AML cells through NCL inhibition whereas standard chemotherapies
showed no efficacy in vitro and in vivo. We also identified the resistance-overcoming
mechanism of APTA-16 in terms of intracellular drug metabolism and biological
signaling pathway. The alternative activies of equilibrative nucleoside transporter
(ENT) and deoxycytidine kinase (dCK) are main mechanisms by which cancer cells
acquire Ara-C resistance. APTA-16 can avoid this process by entering cells via NCL
on the surface of AML cells. We also figured out that NCL-DNMT 1-axis signaling
pathway plays an important role in drug-resistant AML cells and APTA-16 treatment
significantly regulated the pathway. Collectively, our findings show that NCL can be
an innovative biomarker targeting entire population of R/R AML patients regardless of
their genetic defects and APTA-16 has can be developed as the first innovative NCL-
targeted therapy. Based on the excellent ex vivo results using patient-derived AML
cells, successful clinical results are expected. GLP safety/toxicity studies of APTA-16
have been completed and orphan drug designation (ODD) was grantd by FDA in
2021.
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AptaBio

S M ME XIZHlaPx-115-DN) 22 J|H

Diabetic stimuli
(high glucose, FFA, Ang Il, cytokines)

Signaling
pathways

.

PerOX|somaI &

‘ Mitochondrial
dysfunctlon

‘ Dysregulated
Li

!id metabolism
Y

e

L3y § Diabetic <«
Kidney disease
(inflammation and fibrosis)

EX:PLoSOne,31(1):e0191034.Jan 12,2018

Radiocontrast Media
Computed tomography
Vascular interventions

NOX4 mRNA GKT137831 or
proliferation Nox4 Knockdown

P38 MAPK

INK NG i
1 l BAX | INK  P3BMAPK gy
v v I ]
Caspase 3/7 activation Caspase 3/7 activation

_apoptosis
s &4



APPENDIX

04, SixHd LIS XI=ZXI(APX-115-DN) &l 1& AptaBio
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05. ABF-101/103 && J|H AptaBio
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