What do Cancer, Retinal Diseases and Inflammatory
Bowel Disease have in common?
One target multiple diseases: A trip from the bench to
biotech startup to clinical trials.
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Ref-1/APE1 is a dual functional enzyme
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Cysteine 65 in Ref-1 is critical for Ref-1 redox function and
transcriptional regulation in human PDAC cells

ROS/R

Hyperoxidized APE1/Ref1l

0.5 / APE1/Ref1 " HOsS J APE1/Refl

Mahmut Mijit, PhD
7

(Former Postdoctoral Q

APE1/Ref1
SH

Reduced APE1/Refl Oxidized APE1/Refl

APE1/Ref1 APE1/Ref1

HS”
APE1/Ref1
Hs”

APE1/Ref1

HS Q‘
APE1/Refl
F e | | OW) Q Y, ecyren y g Hs” . SO,H
HS Y APE1/Ref1 9
HO,S H
Q‘ APE1/Ref1
HS S
APE1/Refl APE1/Refl @
AMS +0.53 kDa/SH HO,S
MPB +0.52 kDa/SH APE1/Refl
PEG +5 kDa/SH

3
& 1 2 3 4
. PEG
o duced
S MPB AMS +5kDa > reduce
qE) 052KD. vosxoa  Q® | > Intermediate oxidized products
> 2
o ! - Band shift T
S |— Tl > oxidized
~36kDa




SR

reduced

-~
<

oxidized

Full reduced
Ref-1

36kDa + 15kDa=51kDa

Full oxidized
Ref-1 ~3pk
Da

Schematic model for determination of Ref-1 redox state in cells

(-SH)
7X 1 . 1 - [
PEG (15kDa/-SH)
> 5X #
4X [l [ - 1
3X [ ! 1
2X ro—
1X .
0X
SDS-PAGE
-SH *7 Ref-1
S &m | " 140kDa
[
SH *5
ot +
spi 3
[
-SH *2
-SH *1
------------------- C
-SH
- - A




How we quantify the redox status of Ref-1?

O Reduced . Oxidized

Oxidized

Ref-1 Redox status % Occupancy = Oxidized + Reduced x 100
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Effects of Cys65 (C65) on Ref-1 redox status in PDAC Pa03C cells

Redox status of Ref-1
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Cys65 is critical for maintaining a reduced state of Ref-1 in cells, which is the active form of the protein.
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Ref-1 regulation of HIF activity is critical for full activation of CA9
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Mutation of Cys 65 in Ref-1 protein affects PDAC cell phenotype both in vivo
and in vitro

In vivo subcu model

A Cell growth
B £ 3 C o
An 3 € R WT
ef-1
1.5%106 - WT — . £ 25004
—— REf-l + Se— C65A ***
o * 'ucn O p000d Ref-1
o) —,— f- C65A = 2+ £
Ref-1 Q S
€ 1.0x10° 2 S 1500+
g (- o|® > Xk
= o 14 |=° 5 1000
S 5.0x1054 S €
: S S 500
~ =
0 T T 0
- T T T T
oL N 12 3 4
0 24 48 72 96 & & Post implanted week
Hours
In vivo ortho model
D Primary tumors E Lung mets F Liver mets
KKKk
] * * 50 ok 7 *k
© o ® Cas9 Ref-1WT *x ® Cas9 Ref-1WT e
é o : E;QRZf:lZ:zA % 1 e " E19 Ref-1965A R
- (7] - 1C65A
s CF 2 A H7Ref-1 L
] © o® ® 10
[=% -~ (X ] ] -
% 2 O I2 20+ Ig °
£ T . w
) Oy— n [)
5 [T | X 104 %ee® L ™ X
ey o 5 .e
T T T 0 . ;.?il A“IAA oo:oo oooooa A
'§ Qév. Oé’,v. {{‘ o ~ T T A ——
N N N > & & & &
Q‘ ét Q.K e‘\‘ N '\'\ 0&'\ '{" ';E‘
) < <& <& Q® P & & &
o N A\ q,éb 5 A S ot &
Y < ¢ < & & ?




HSQC measurements showing APC3330 binding to Ref-1

Heteronuclear Single-Quantum
Correlations Spectroscopy HSQC
measurements showing APX3330 binding
to Ref-1 (4HDQ)

Data & figure generated
By Dr. Millie Georgiadis

Ref-1 produces a well resolved 1H-1>N HSQC/TROSY spectrum.

Addition of APX3330 to °N-labelled Ref-1 produced specific shifts in the
HSQC spectrum of residues defining a binding site (Green, left panel).

This binding site is located on the opposite face from the Ref-1 endonuclease
binding site, which binds DNA shown in a stick model by superimposing the
structure of Ref-1 (5DFI) with bound DNA (right panel).

We find no evidence for binding of APX3330 to the endonuclease active site
as previously reported.



A phase | study targeting the APE1/Ref-1 DNA repair-redox signaling protein with the
APX3330 inhibitor
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Our experienced team of research scientists and clinical specialists will commence studies of APX3330 for the treatment of cancer in 2017.
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Approximately 30% Response Rate

CT CT CT CT CT CT CT CT CT CT

Patient Diagnosis

002-002 421d
003-001 CRC
002-004
001-003
003-005

003-004

003-003

002-005

003-009

002-007

002-008

001-001

003-007

002-001

003-002 |
001-002 Red line denotes end of
002-003 [Gall Bladder study participation

003-008 Panc [
002-006 [_Bladder ]

Cycles| 1|2‘3|4‘5|6‘7|8‘9|10’11|12’13|14’15|16‘17|18‘19|20|
126 168 210 252 294 336 378 420

@)
]
<
o
D
N
(0 0]
g

Study Participation



Completed Successful Phase 1 Oncology Study

APX3330:

Was well tolerated at dose levels from 240-600 mg/d
Is safe for chronic oral dosing at 600 mg/d
Patients on drug for extended period of time:

e Six subjects had disease stabilization for > 4 cycles, and of these, four subjects with the following
diagnosis, RECIST response and days on study included: (CRC, PR, 357d), (Endometrial, SD, 421d),
(Melanoma, SD, 337d), (Prostate, SD, 252d).

 The most frequent treatment-related adverse events (all grades) included G1 nausea (16%) and fatigue
(16%). A G3 rash occurred in two subjects at the 720 mg level defining 600 mg/d as the RP2D for further
development

Provides clinical benefit to patients with a variety of tumor types - 30% Response Rate

Patient biopsy evaluation indicates APX3330-mediated effect upon cancer cells, including decrease in
transcription factor activity regulated by the APE1/Ref-1 protein

Circulating tumor cell analysis indicates APX3330-mediated decrease in tumor cells

All results consistently show that APX3330 mediates activity of APE1/Ref-1 target as expected.
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Restore Vision & Clarity

APX3330 and Diabetic Retinopathy/Diabetic
Macular Edema




Diabetic Patients Usually Present with Complex Co-Morbidities

Diabetic Patients are Young and Face Life-long Systemic and Ocular Complications

DR is the most common
cause of vision loss or
blindness in working-

age adults, usually
affecting both eyes

DME is a vision
threatening complication
caused by DR where
excess fluid leaks near
fovea and triggers
swelling of the macula

Treating DR leads to
control of DME

Strokel
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Diabetic retinopathy?

Dyslipidemia2

Cardiovascular disease?

Patients with DME have an
even greater risk of
complications than diabetes

&L patients without DMES.6
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Diabetic neuropathy?
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Diabetic nephropathy?2

1. Petrella RJ, et al. J Ophthalmol 2012;159167; 2. International Diabetes Federation, Diabetes Atlas 6th Edition, http://www.idf.org/diabetesatlas;
3. National Diabetes Fact Sheet, 2011 http://www.cdc.gov/diabetes/pubs/pdf/ndfs_2011.pdf; 4. Rodbard HW, et al. Endocr Pract 2007;13:4-69; 5. Wong TY, et al. JAMA 2002;288:67-74; 6. Nguyen-Khoa B, et al. BMC Ophthalmol

2012;12:11

Oral options have

the potential to reach

other vascular beds
to treat kidney and
neuropathic

co-morbidities

12


http://www.idf.org/diabetesatlas%3B
http://www.cdc.gov/diabetes/pubs/pdf/ndfs_2011.pdf%3B

Diabetic Eye Disease is Common Cause of Blindness
Diabetes and Diabetic Retinopathy (DR)

Diabetic retinopathy (DR) occurs when fluctuations or
instability in blood glucose levels damages blood vessels
in the retina

Normal Retina Diabetic Retina

Two Types of DR

Non-Proliferative Diabetic Retinopathy (NPDR) — most common form
of DR - early stages of edema and exudates, blurred central vision

Proliferative Diabetic Retinopathy (PDR) - later stage of DR, marked
by abnormal blood vessels and scar tissue on retina

Diabetic Macular Edema (DME) can occur at any stage of DR

https://webeye.ophth.uiowa.edu/eyeforum/tutorials/diabetic-retinopathy-med-students/Classification.htm
https://www.mayoclinic.org/diseases-conditions/type-1-diabetes/symptoms-causes/syc-20353011 10
https://www.mayoclinic.org/diseases-conditions/type-2-diabetes/symptoms-causes/syc-20351193



http://www.mayoclinic.org/diseases-conditions/type-1-diabetes/symptoms-causes/syc-20353011
http://www.mayoclinic.org/diseases-conditions/type-2-diabetes/symptoms-causes/syc-20351193

Global Prevalence of Diabetes-Associated Retinal Disease

DR Affects 1 in 3 People with Diabetes; DME Affects 1 in 13 People with Diabetes1

DR: 11M*
DME: 7M*

DR: 16M* .
DME: 6M*

North America o
& Caribbean
s b
)

DME: 14M*

G -
DR: 8M2

DME: 0.75Mz2

DR: 4M*
DME: 4M*
DME: 8M*

*Global estimates are provided by the National Eye Institute, FactSheet, Global Data, Research and Markets, American Academy of Ophthalmology, and PLOS One
1. Holekamp N. M. (2016). Overview of diabetic macular edema. The American journal of managed care, 22(10 Suppl), s284-s291.
2. American Diabetes Association; American Journal of Managed Care, International Diabetes Federation; Healthline; Ocuphire internal analysis and assumptions 13



Multiple Targets in DME/DR Treatment Landscape

Anti-VEGF Therapy is Mainstay, but Under/Non-Responders Remain, and Early Treatment is Limited

Available Commercialized Therapies:

Anti-VEGF IVT: VT Steroids: W afibercept mE OPT-302 BEN faricimab B KVDOO! | RGX-314
B brolucizumab W GB-102 0 HA-1077 B THR-149 B ADVM-022
, . . bl
Aflibercept (Eylea®) Dexamethasone (Ozurdex®) et T G

Ranibizumab (Lucentis®) gl TIE2 Receptor

Bevacizumab (Avastin®)

Faricimab (Vabysmo®)

Emerging therapies that could shape industry:

o 125 Rho-kinase
T 'os,“‘e\(\t\a
Y

Longer Duration IVTs Oral Therapies
Extended Release Topical
Combination Therapies Gene Therapies

@Ocuphire https://www.reviewofophthalmology.com/article/a-peek-into-the-diabetic-retinopathy-pipeline 25
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Role of Ref-1 in ocular diseases DR, DME and nvAMD (wet AMD)

Healthy eye Eye with DR, DME, AMD APX inhibitors
‘: ISR
vessel in 1 d
healthy eye

nvAMD)

Abnormal choroidal

e.g., NF-kB, STAT3, HIF-1a.
blood vessel growth
(nvAMD)

Abnormal retinal

blood vessel growth
(DR)

Major contributors to eye diseases DR, DME, and nvAMD:

- activation of proinflammatory cytokines (e.g.,TNF-q, IL-1, IL-6).
» neovascularization (abnormal angiogenesis) (e.g., VEGF).




APX3330— Novel and Dual-Acting MOA in an Oral Pill

Ref-1 Involved in Multiple Key Pathways that Contribute to Diabetic Retinopathy and DME

Mechanism of Action — Ref-1 Inhibition

Hypoxia Inflammation
! J  Ref-1 (reduction-oxidation effector factor-1) is a novel
Ref-1 — APX3330 — Ref-1 target
! « APX3330 is a small molecule oral drug candidate and a
NFiKB first-in-class inhibitor of Ref-1
HIF-1a TNF-a « APX3330 developed by Apexian for advanced solid
Chemokines tumors
' — Similar oncology origin as approved anti-VEGFs
Y Othlfgc?c:fswth « MOA uniquely decreases both abnormal angiogenesis
VEGF . : .
(Signaling Cascade) (Signaling Gascade) and inflammation by blocking pathways downstream of

Ref-1
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Logsdon et al (2018), Li et al (2014).
Rangasamy S, McGuire PG, Das A. Middle East Afr J Ophthalmol 2012;19:52-59; Sohn HJ et al. Am J Ophthalmol 2011;152:686-694.



In Vitro Validation of APX3330 Mechanism of Action

APX3330 Reduces VEGF levels and Inflammatory Cytokines; Provides Neuronal Protection

APX3330 reduces VEGF protein APX3330 reduces pro-inflammatory APX3330 increases DNA oxidative
expression in preclinical stroke model cytokines in LPS stimulated macrophages repair and neuronal protection
TNF-a
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Increasing APX3330 dose

Tao Yan et al. APX3330 Promotes Neurorestorative effects after stroke in type one diabetic rats. Aging and Disease. Vol 9, Oct 2018

Apurinic/Apyrimidinic endonuclease 1 regulates inflammatory response in macrophages. Jedinak A, Dudhgaonkar S, Kelley MR, Sliva D. Anticancer Res. 2011 Feb;31(2):379-85. PMID: 21378315

Fehrenbacher, J. C., Guo, C., Kelley, M. R. & Vasko, M. R. DNA damage mediates changes in neuronal sensitivity induced by the inflammatory mediators, MCP-1 and LPS and can be reversed by enhancing the DNA repair function

of APE1. Neuroscience 366, 23-35, doi:10.1016/j.neuroscience.2017.09.039 (2017). 33



APX3330 VEGF Effects in Normal Cells

APX3330 Restores Normal Levels Unlike Biologic Anti-VEGFs that Reduce VEGF Below Normal

Biologic anti-VEGF agents inactivate

VEGF directly and reduce VEGF APX3330 prevents VEGF overproduction in ARPE-19 cells

levels below normal levels _ —
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Normal Conditions e 450 -+
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Inhibition of Ref-1 by APX3330 returns B . B . EEr
VEGF levels to normal levels APX3330 "

VEGF is a growth factor that is necessary for normal function of multiple cell types including vascular endothelium and neurons =» By returning VEGF
levels to normal, APX3330 can reduce neovascularization, vascular leakage and the inflammatory response without adverse systemic effects

The safety profile of APX3330 to date in over 300 subjects has not shown any of the adverse effects that has been seen with systemic administration
of anti-VEGF biologics such as cardiovascular pathology, hypertension, arteriothrombotic events, or renal dysfunction

Kamba 2007; Girardi 2010; Li 2014; APX3330 Investigator Brochure 34



Preclinical Data: Oral APX3330 Blocks Neovascularization

Lesion Volume Decrease with Oral APX3330 in Murine Laser CNV Model Similar to EYLEA® Data

L-CNV Mouse Retina Model L-CNV Mouse Retina Model

Lesion Size and Corresponding Fluorescent Stains in L-CNV *EYLEA
Models Treated with APX3330 at 25 mg/kg oral gavage
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Silva et al, 2021

v' Efficacy was also seen after single intravitreal injection of 20 uM APX3330 in mouse L-CNV model**

v’ Efficacy was also seen after dosing intraperitoneal injection of 50 mg/kg twice daily, 5 days on/2 days off, for 2
weeks in mouse L-CNV model***

v' Efficacy was also seen after single intravitreal injection of 20 yuM APX3330 in VIdIr -mice model****

Silva et al. ARVO 2021 Annual Meeting
“Published data on EYLEA. This study was performed independently from APX3330 study and is a cross-study comparison.
**Li 2014; *** Pasha 2018; ****Jiang 2011 (VIdIr -/- : Very Low-Density Lipoprotein receptor knock-out mice)
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DR/DME ZETA-1 Phase 2 Design

Randomized, Double-Masked, Placebo-Controlled 24-Week Trial (Similar To Eylea P3 DR Trial)

[
ZETA-1 m
Primary:
25 US sites >

90-100 participants

Primary Secondary:
with moderately Endpoint
Severe-to-Sf-:'vere ® ® PY O
NPDR or mild PDR » Progression to vision threatening
Week 0 Week 4 Week 12 Week 24 complications
Noncentral DME is « Central subfield thickness (CST)
permitted in study - Best Corrected Distance Visual
eye and central Placebo BID Acuity (BCDVA)
DME allowed in  Rescue subjects
fellow eye - DME fellow eye status

Eligibility Screening Randomization

NPDR = non-proliferative diabetic retinopathy
PDR = proliferative diabetic retinopathy

Exploratory:
103 Subjects Enrolled (FPFV Apr 2021- LPLV Aug 2022) 2 LA

*

Top Line Announced in Early 2023

NPDR = non-proliferative diabetic retinopathy; PDR = proliferative diabetic retinopathy
ZETA-1 Clinical Trial is Sponsored by Ocuphire Pharma



https://clinicaltrials.gov/ct2/show/NCT04692688?term=ZETA-1&draw=2&rank=1

Why DRSS is an Important Endpoint?
FDA Accepted Endpoint for EYLEA® in PANORAMA Pivotal DR Trial - 2 Step Improvement on the DRSS Score

Diabetic Retinopathy Severity Scale (DRSS)

» INCREASING RISK OF DEVELOPING VISION THREATENING COMPLICATIONS »

DRSS 35 DRSS 43 DRSS 47 DRSS 53

Mild Moderate Moderately Severe
NPDR Severe NPDR NPDR

* Visual symptoms mostly * May experience * May experience * May experience visual * Visual symptoms are usually
absent visual symptoms visual symptoms symptoms present
* Small bulges in blood * Spotted leaking of * Leaking of blood in * Widespread leaking of * Growth of new fragile blood
vessels and intraretinal blood retina, unevenly blood, more unevenly vessels, in some cases
hemorrhages shaped veins shaped veins leading to bleeding in the
4 retina and center of the eye
: Example of 2-step :

Seescssssccscsccnneeq Peeccsscsesvsccsncscones

improvement

Eylea® Panorama study



Percent of Subjects With Binocular Worsening in DRSS of > 3-Step

Selected Primary Registration Endpoint for Phase 3, To Be Formally Confirmed at EOP2 FDA Meeting

20%

15%

10%

Percent of Subjects (%)

5%

0%

Percent of Subjects With Worsening in DRSS of 23 Steps From Baseline by Visit

Ly =007

n=49

Week 12

Source: ZETA-1 Clinical Trial
Note: Images from Central Reading Center will be reviewed prior to EOP2 FDA meeting
Note: Large “N” indicates total number of participants within each arm for the mITT-LOCF population. Small “n” indicates total number of evaluable eyes for each respective endpoint and arm.

0%
n=45

Binocular Eyes
(mITT-LOCF)

16%

n=49

Visit

p=0.04

Week 24

0%
n=45

Based on extrapolation from
ZETA-1, ~25% of patients may
progress by > 3 steps in
binocular DRSS over 1 year if
untreated

Placebo (N=49)  m APX3330 (N=46)




Waterfall by Subject Binocular Change in DRSS at Week 24

8 Subjects in Placebo and 0 in APX3330 had a 3-Step DRSS Worsening at Week 24

I
Placebo Worsening in Binocular DRSS at Week 24 APX3330 Worsening in Binocular DRSS at Week 24
6 6
> 3 Steps
° Worsening ° > 3 Steps
- n=8 i N -
G 4 S 4 Worsening
(]
5 S n=0
(%] (%]
g 3 33
g g
2 2 2
o o

Subject (n=17) Subject (n=15)

Waterfall plots show subjects with worsening

Source: ZETA-1 Clinical Trial
Note: Images from Central Reading Center will be reviewed prior to EOP2 FDA meeting



Treatment Emergent Adverse Events

APX3330 Safety Similar To or Better Than Placebo

. —
211 Treatment Emergent AEs (64 Subjects)
91 (29 Subjects) APX3330, 120 (35 Subjects) Placebo O
1 03 31 Treatment-Related AEs
Subiect Treatment-Related AEs (in 21 Subjects) involving liver, heart, kidney, brain, lung,
Lleftels or vital signs
Enrolled APX3330 Placebo
14 AEs in 10 subjects 17 AEs in 11 subjects
(10 mild, 4 moderate, O severe) (8 mild, 9 moderate, 0 severe)
91 14 SAEs (in 11 Subjects)
Subjects completed
thru week 24 3 unrelated 1 1 unrelated

SAEs in APX3330 SAEs in Placebo

Oral APX3330 safety profile consistent with that seen in prior trials

ZETA-1 Clinical Trial Safety Population (subject to final review)



Landscape of Systemic Therapies for Diabetic Retinopathy
Ocuphire’s APX3330 is the Most Advanced Oral Drug Moving into EOP2 Mtg and Phase 3

% LY333531

-~

aerpio ¢AKB-9778

() Ocuphire  APx3330

B
@ BAY1101042
R

OALKAHEST AKST4290

™~ Boehringer
ll

Ingelheim Bl 1467335

Va I O OPL-0401

Protein Kinase C inhibitor

Tie2

Ref-1 inhibitor
(Anti-VEGF and Anti-inflammatory)

Guanylate Cyclase activator

CCR3 Eotaxin inhibitor

CB2 receptor
(cannabinoid)

AOC3

ROCK 1/2 inhibitor

DR

DR

DR

DR

DR

DR

DR

DR

Oral

Subcutaneous

Oral

Oral

Oral

Oral

Oral

Oral

SN N S N N NN

v

2019

2022

2021

Note Two Tyrosine Kinase and a Plasma Kallikrein Inhibitors failed as orals in Phase 2 due to dose limiting adverse events (e.g., liver and cardiovascular)

www.clinicaltrials.gov

2006

2002: BCVA 3-line

2017: 2-step DRSS @wk24

2020: 2-step DRSS @wk24

2021: 2-step DRSS @wk24

2021: 2-step DRSS @wk24

2020: 2-step DRSS @wk36

2017: Primary:safety@wk12

Secondary: 2-step DRSS@wk12

2021: 2-step DRSS @wk24

v
Completed

Ongoing

X
Discontinued


http://www.clinicaltrials.gov/

ZETA-1 Trial: Key Takeaways

APX3330 achieved statistical significance on a key pre-specified secondary endpoint of preventing
clinically meaningful progression of diabetic retinopathy (as defined by binocular 3 or more steps
worsening on the DRSS) after 24 weeks of treatment

« Trend toward more efficacy at 24 weeks vs 12 weeks, suggests that the 52-week Phase 3 trial may
generate a larger signal due to an increase in % of placebo subjects who progress

Prevention of 3-step worsening (binocular) is a suitable endpoint for an oral, systemically drug
= Ocuphire plans to go forward with this potential registration endpoint in Phase 3 following
confirmation with the FDA in EOP2 meeting

Oral APX3330 demonstrated favorable safety and tolerability

Retinal KOLs feedback suggest that slowing of DR progression with an oral agent would be a useful
treatment in patients with background DR and good visual function

If approved, APX3330 could be an important new primary preventative therapeutic option that
could be used in a large number of diabetic patients who are earlier in their disease

1. diabetic retinopathy severity score
Source: ZETA-1 Clinical Trial



Role of APE1/Ref-1 in Neovascular Eye Disease

Overexpressed in models of retinal and choroidal neovascularization (relevant to ROP, PDR, nAMD) and human nAMD

First and second-generation redox inhibitors decrease neovascularization in vivo

Whnt signaling downregulated by redox inhibitors in human retinal endothelial cells, including receptors and -catenin
translocation

Underway: dissection of Wnt pathway effects, efficacy in genetic neovascularization models

MERGED
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One target: Multiple Indications

T
Substantiated by Su bstantiated by

* APE1 protein overexpression in
multiple tumors

* APXinhibition of APE1 redox
signaling decreases tumor growth

* Inhibition of APE1 decreases activity
of downstream transcription factors

e APX Phase I clinical trial results
confirm tumor growth suppression,
molecular target engagement and
exceptional tolerability

* Pipeline of anticancer agents

Substantiated by

* APX blocks inflammatory process

*  Minimizes weight loss, reduces
rectal prolapse, edema and
bleeding.

* Corrects colonic contractility and
intestinal permeability, protecting
colonic nerve fibers and glial cells
Protects against DNA damage in
myenteric neurons

* Invivo activity in animal models of
IBD.

Ocular
Diseases

i

Diabetic Retinopathy

Retinal Diseases: Diabetic Retinopathey (DR), Diabetic Macular Edema (DME), Age-related Macular Degeneration (AMD); IBD: Inflammatory

APE1 protein is a molecular
target in retinal diseases

Dual MOA of APX compounds
decreases both abnormal
angiogenesis and inflammation
In vivo POC animal models
demonstrate efficacy given
systemically and locally
Positive registration endpoints
achieved in recent ph 2 trial

Substantiated by

APE1 inhibition prevents
CIPN in animal models
Inhibitors protect neurons
from oxidative DNA damage
and inflammation caused by
chemo agents

Bowel Disease (Crohn’s/Colitis); Chemotherapy Induced Peripheral Neuropathy (CIPN)




Inflammatory Bowel Disease (IBD)

I
>6.8 million | >700,000 119,000
Prevalence and Disabled patients
incidence >100,000 (US)
worldwide Hospitalizations

in the intestine
Nervous system

Severe infection

Early life stress

Muscle contraction dysfunction

Changes in gut microbiome

Inflammatory Bowel Disease (IBD)

>$6.3 billion
Annual healthcare
costs (US)

@ Achian

=" Pharmaceuticals



TARGET: Apurinic/Apyrimidinic Endonuclease/
Redox-factor 1 (APE1/Ref-1)

o Ao REDOX ACTIVE
W\/\?O DOMAIN

O~ "OH

APX3330 |
CHs; CHg 'y ~§.'”'~°
(0] N | Q ..;“.\b\b.
QLT ) Yy &
j oty . \
O CHs CHs ANt
APX2009 YRR REPAIR ACTIVE SITE

l l
Redox regulation DNA repair

I
Mediates TF Cell survival
DNA binding Neuroprotection




Winnie mouse model of spontaneous chronic colitis

Concordance of expression with Winnie mice
91%

Affected F2 mouse
B 14 222428 3134 39 4243 54 5867 70 77 81 83

oMtz OOOWMOOO0 0 MONOEEOR
o7Mizzs OONEEECO DN EONCEEEE

D7Mit82 -

o7mitiol HEENE EEOEEDER um
o7Mitt1: ENEEEEECOENCOEEEEER
oMz, INENEEEEEEEEEEEER D7Mit328
D7Mit101
D7Mit1187]
D7Mit2421
rMuc2-D3
R e
N-{ D1 [ D2 [~ D3 i VNTR? H o4 BicEkc
t +
Winnie Eeyore
mutation (C-Y) mutation (S—P)
Mu: PSYKG LCGNFD Mu: KISYNG. 'SIRLPY
Hu: PSYKG LCGNFD Hu: LVSYNG: SVRLPY

Chronic colitis in Winnie is caused by a
primary epithelial cell defect due to a point
mutation in the Muc2 gene resulting in
aberrant mucin-2 biosynthesis leading to
reduced secretion of mucus, a thinner mucosal
layer and increased intestinal permeability,
which is very similar to active ulcerative colitis
in humans. Extensive studies done in Winnie
has proven it to be the best available murine
model to study human chronic colitis and its
pathogenesis.

Heazlewood CK, Cook MC, Eri R, Price GR, Tauro SB, Taupin D, Thornton DJ,
Png CW, Crockford TL, Cornall RJ, Adams R, Kato M, Nelms KA, Hong NA,
Florin TH, Goodnow CC, McGuckin MA. Aberrant mucin assembly in mice
causes endoplasmic reticulum stress and spontaneous inflammation
resembling ulcerative colitis. PLoS Med. 2008 4;5(3):e54.

Winnie

:
3

Histological Score

° Fecal Water Content

% *kk 18 Kk
0.3 1

2 *kk 1 k% |
<

=0 12+

o

3

8

8 6

c

£

£

E 0 —_—

C57/1BL6 Win/Wt Win/Win
(n=4)

C57/BL6 Win/Wt Win/Win
(n=6)

(n=6) (n=6) (n=4) (n=4)

Winnie mice develop spontaneous chronic
colitis at 6 weeks of age in pathogen-free
conditions and progresses over time to severe
colitis by 12-16 weeks. A. Winnie mice display
symptoms of pain, rectal bleeding, and chronic
diarrhea. B. Fecal water content and histological
score in the distal colon of Winnie (Win/Win)
mice vs C57BL/6 and heterozygous Win/Wt

i . . . .
Rmmgx?AA, Robinson AM, Jovanovska V, Eri R, Nurgali K. Alterations in the
distal colon innervation in Winnie mouse model of spontaneous chronic colitis.

Cell Tissue Res. 2015 Dec;362(3):497-512.
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Heat map representation of upregulated (red),
downregulated (green), unchanged (black) genes
associated with colonic inflammation determined
by RNAseq (unpublished). Winnie mice show up
to 91% similarity in the expression of
inflammation-associated genes in male and
female UC patients. In comparison, only 16.1%
of genes in DSS-treated mice, 12.5% in TNBS-
treated rats, 68.5% in piroxicam-accelerated
colitis in IL-107- mice similarity to human IBD.



APX3330 attenuates intestinal inflammation in Winnie mice
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Data expressed as mean + SEM, *P<0.05, ****P<0.0001 compared with C57BL/6 control mice; AP<0.05, AAAAP<0.0001 compared with Winnie sham-treated mice.



APX3330 treatment improves intestinal function
in Winnie mice with chronic colitis

Radiographic images A Control Winnie-Sham Winnie-APX3330
captured movement of the T — —— e
contrast agent and barium -
sulfate from the stomach to R ——— — — .
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APX3330 provides both anti-inflammatory and neuroprotective effects

Reduced number of CD45+ leukocytes in the
mucosa and level of faecal lipocalin-2 after
APX3330 treatment

Control Winnie- ~ , | Winnie-
Sham APX3330
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Increased density of nerve fibers, number of myenteric neurons and glial cells
after APX3330 treatment
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Data expressed as mean + SEM, **P < 0.01, ***P < 0.001 compared with C57BL/6 control mice; AAP < 0.01 compared with Winnie sham-treated mice, n=5/group



Anti-oxidative and DNA repair mechanisms of APX3330 treatment

Inhibition of APE1/Ref-1 overexpression Inhibition of ROS and HMGB1 translocation Inhibition of DNA damage
|
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Long-term effects of APX3330 treatment
in Winnie mice with chronic colitis

T
A B C
110+
100+
% Control ) Winnie-sham (M,
105 S g * i.p, vehicle)
A e
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. - 7 -
£ 1001 & nalsARXSS0 o . . . Winnie-APX3330
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Day
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Effects of APX3330 administered x2/day for 14 days via oral gavage (25 and 35 mg kg-') and intraperitoneally (i.p., 25 mg kg-') on
the body weight up to 56 days (A) and fecal water content at day 56 (B). Fecal lipocalin-2 was measured weekly for up to 56 days
(25 mg kg1, i.p. and oral gavage) (C). N=6/group, M=males, F=females (unpublished).



APX3330 & Inflammatory Bowel Disease

S
APX3330 in the IBD mouse models...

. Blocks inflammation

. Reduces clinical symptoms: decreased body weight, rectal prolapse, edema
and observed bleeding

. Corrects colonic contractile activity and Gl transit

. Regeneration of nerve fibers and glial cells in colon

. Prevents oxidative stress and DNA damage in myenteric neurons
. Corrects intestinal permeability

. Normalizes Gl anti-bacterial defense



Proposed APX3330 Phase 1b trials
Crohn’s Disease (CD) & Ulcerative Colitis (UC)

A Phase 1b, Placebo-Controlled, Double-Blind, Single Ascending Dose Study to Assess Safety, Pharmacokinetics, Pharmacodynamics
and Efficacy of APX3330 in Patients with a Diagnosis of Crohn’s Disease.

e Study Population: 12-16 Patients diagnosed with CD with a Crohn’s Disease Activity Index (CDAI) between 220- 450
» Study Period: Each subject will be followed for 57 days (8 weeks) after receiving study drug. Total study conduct (including all
cohorts) will require approximately 8-12 months.
* The Objectives of this study are to:
* Evaluate the safety and tolerability of APX3330 in patients with moderate to severe CD.
* Evaluate the pharmacokinetics (PK) and pharmacodynamics (PD) of APX3330.
* Evaluate exploratory efficacy endpoints in patients with CD.

A Phase 1b, Placebo-Controlled, Double-Blind, Single Ascending Dose Study to Assess Safety, Pharmacokinetics, Pharmacodynamics
and Efficacy of APX3330 in Patients with a Diagnosis of Ulcerative Colitis Disease.

e Study Population: 12-16 Patients diagnosed with UC with a modified Mayo score between 5-9.
e Study Period: Each subject will be followed for 57 days (8 weeks) after receiving study drug. Total study conduct (including all
cohorts) will require approximately 8-12 months.
* The Objectives of this study are to:
* Evaluate the safety and tolerability of APX3330 in patients with moderate to severe UC.
* Evaluate the pharmacokinetics (PK) and pharmacodynamics (PD) of APX3330.
* Evaluate exploratory efficacy endpoints in patients with UC., A exian
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Trajectory of APE1/Ref-1 studies into the Clinic...continued.......
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2015 - Additional funding
through various individual

[ >
2017: Anti-CIPN
e — indication accepted
; p— by FDA for inclusion
into current IND
2015: ApeX renamed 2015: Rich A . _
Apexian Pharmaceuticals  Messmann joins Phase I trial Phase | trial
as CMO opens  completed

IND accepted

Apexian by FDA

Pharmaceuticals

2014 2015 2016 2017 2018 2019 2020
Kelley Lab &
Collaborators
APE1 Collaboration
pancreatic with Reuben
K .
Patents granted cancer grant I aiur in
i for numerous uses renewed with eukemia
Various new Melissa Fishel models-
indications of APX3330 and : ‘
published in
'dentified newcoM ¥ Cell Stem Cell
using ) N
APX3330 NCI Provocative Additional patents

submitted and
granted for various

non-cancer and
cancer indications

Question grant on
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e

IND DME/DR
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by FDA
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al
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Ph 2b trialin Phase 2b trial in
DOR,,/:,ZE DR/DME. Data
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2021 2022 2023
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Corson on eye studies
continues — 2" gen

cpds; JPET publication.

Collaboration with
Kulmira Nurgali
(Australia) on IBD
indications and models.



