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APTOSE PRECISION ONCOLOGY FOR S Ty et o
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BIOSCIENCES NASDAQ: APTO

T5X: APS

Disclosure

This presentation does not, and is not intended to, constitute or form part of, and should not be construed as, an offer or invitation for the sale or purchase of, or a solicitation of an offer
to purc ha becribe for or otherwise acquire, any securities, businessas and/for assets of any entity, nor shall it or any part of it be relied upon in connection with or act as any
inducement to enter Into any contract or commitment oF investment deckion whatsosver,

This presentation contalns forward-looking statements, which reflect APTOSE Blosciences Inc.’s (the "Company™) current expectations, estimates and projections regarding

future events, including statements relating to our business strategy, our clinical development plans, our abllity to obtain the substantial capital we require, our plans to secure strategic
partnerships and to build our pipeline, our clinical trials and their projected timeline, the afficac
abjectives, expec
“should

and toxicity of our product candidates, potential new intellactual property, our plans,
tations and intentions; and other statements including words such as “anticipate”, "contemplate”, “continue”, “believe”, “plan”, “estimate”, "expect”, “intend”, “will”,

“may”, and other similar expressions. Such staterments constitute forward-looking statements within the meaning of securities laws

Although the Company believes that the views reflected in these forward-looking statements are reasonable, such statements involve significant risks and uncertainties, and undue
reliance should not be placed on such statements. Certain material factors or assumptions are applied in making these forward-looking statements, and actual results may differ materially
from those statements. Those factors and risks include, but are not limited to, our ability to raise the funds necessary to continue our operations, changing market conditions, the
successful and timely completion of cur clinical studies including delays, the demonstration of safety and efficacy of our drug candidates, our ability to recruit patients, the establishment
and maintenance of corporate alliances, the market potential of our product candidates, the impact of competitive products and pricing, new product development, changes in laws and

regulations, uncertainties related to the regulatory approval process and other risks detalled from time to time in the Company's ongoling quarterly filings and annual reports.

Forward-looking statements contained in this document represent views only as of the date hereof and are presented for the purpose of assisting potential investors

inunderstanding the Company's business, and may not be appropriate for other purposes, The Company does not un ake to update any forward-locaking statements, whether written
aroral, that may be made from time to time by or on its behalf, except as reguired under applicable securities legislation. Investors should read

the Company's continuous disclosure documents available at www.sedar.com and EDGAR at www.sec.gov/edgar.shitml, especially the risk factors detailed therein.
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Aptose Biosciences (NASDAQ: APTO)

Building a pipeline of “Best in Class” targeted therapies to serve cancer patients with hematologic malignancies

* Precision therapeutics designed to provide single agent efficacy and to be used in combination with conventional anti-
cancer therapies and other targeted therapies

+ Targeting key drivers of disease in cancer cells without overlapping toxicities to provide efficacy with safety to improve the
quality of life for cancer patients

Investor highlights
* Experienced leadership team with deep expertise in kinase inhibitors & orphan hematologic diseases
* Clinical stage oncology company with two highly differentiated myeloid kinase inhibitors
HM 43239 lead precision medicine as primary value driver
o Safely achieved single agent efficacy
o Multiple complete responses (CR); response rates up to 40%+
Profile supports single agent accelerated path; clinical development progressing to combination therapy
o Positioned to become a preferred agent for broad commercial use
+  Value-driving clinical updates and milestones through 2022 and 2023
+  \Value potential: Market Cap. $75M, §294M June 2021; 52-Week range: high §3.13, low $0.73

- APTJSE
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Aptose Biosciences: Clinical Stage Pipeline of Differentiated Myeloid Kinase Inhibitors

HM43239 oral myeloid kinase inhibitor clinically validated for R/R AML patients

Clinically Safe & Effective | 25-44% ORR in Phase 1/2 Trial with CRs in diverse & difficult to treat R/R AML patients
Near-term Value Creation | Expansion Trials begin 2022 as passage into Registrational Studies planned for 2023
Orphan and Fast Track | Designations earned with impressive clinical responses across AML populations

Broad Market Opportunities | Across R/R and front line, fit and unfit, induction and maintenance therapies

LUXEPTINIB (CG-806) dual lymphoid and myeloid kinase inhibitor

High Value Targets | B-cell cancers, AML/MDS and inflammation: BTK, FLT3, LCK, LYN, Others
Activity in |l Patients | Difficult to treat R/R B-cell lymphoma/CLL and R/R AML patients
Improved Formulation | G3 formulation being explored to reduce drug substance and increase plasma exposure

: APTJSE
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Aptose Leadership Team: Multifaceted Expertise in Therapeutic Development

$ 8

Fletcher Payne Philippe Ledru
Sr. WP & Chief Commercial Officer

Rafael Bejar, MD, PhD William G. Rice, PhD
Chairman, President & Chief Executive Officer

Sr. VP & Chief Medical Officer
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Sr. VP & Chief Financial Officer
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Aptose SAB: Distinguished Opinion Leaders with Deep Oncology Expertise

Daniel Von Hoff, MD, FACP Brian J. Druker, MD Michael Andreeff, MD, PhD

Renowned hematology specialist

Professor of Medicine
Paul and Mary Haas Chair in Genetics
Chief, Section of Molecular Hematology and Therapy

Former President of AACR Pioneer in the field of precision medicine

Board Member of ASCO Key Role in development of Gleevec - the first

Former Presidential Cancer Advisory Board targeted kinase inhibitor for cancer

. . Member, National Academy of Medicine, National
Physician in Chief, TGen ! :
¥ : d Academy of Sciences & American Academy of Arts & MD Anderson Cancer Center
Medical Director of Research for McKesson Sciences Expert in AML and other hematologic malignancies
Specialty Health .
Winner of Karnofsky Award, Lasker Award, lapan Expert in drug resistance and drug mechanisms

Prize in Healthcare and Medical Technology, Tang

Chief Scientific Officer for US Oncology Research
Prize in Biopharmaceutical Science, $joberg Prize

Professor of Medicine, Mayo Clinic Scottsdale
Leader of Inter-institutional Beat AML Initiative

APTJSE
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HM43239 “239”

3
A p T,O S E Oral, Daily, Myeloid Kinase Inhibitor

BIOSCIENCES

AML in the US: Estimated 20,240 new cases and 11,400 deaths in 2021
Continued Unmet Need for More Effective and Safe Therapies

L *
Epidemiology Us (2021) ~ EUS (2020)
Leukemia Incidence* 61,000! 51,820 14,600 85,400
AML Incidence 20,2407 16,580% 6,570 31,430°
S-Year Prevalence (Leukerla) 187,560 152,230 41,280 241,750
(20200 '
Mortality (Leukemia) 11,400 (AML)? 31,690 8,700 61,630

Deadly and heterogeneous cancer with 5-year survival rate at diagnosis of approx. 29%

Relapsed AML patients have a median life expectancy of < 6 months’ with approved therapies

Need more effective & better tolerated targeted agents

— DURABILITY to achieve lasting remissions and extend meaningful/quality life
— SAFETY for maintenance f MRD+ therapy and for drug combination therapy
— BREADTH to better treat R/R AML patients and overcome resistance to current agents

Safe and effective agents expected to expand AML market and command significant market share

APTJSE
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HM43239 Effective and Well Tolerated Targeted Agent
Proven Broad Clinical Activity in AML Patients to Treat Significant Unmet Needs

Validated AML Targets
SYK, FLT3WT/MUT JAK1/2, cKITMUT

Single Agent CRs
CR and No DLT at 3 dose levels

Aad
vy

ORR 25% in TP53MUT R/R AML ORR 43% in FLT3MUT R/R AML

CRs in patients failed prior FLT3i

Harboring adverse mutations 4 HM43239

AML Kinase

Inhibitor
Broad Therapeutic Window Accelerated Paths to Market in
No.d.rl..lg-related_SAE, QTc R/R Disease
toxicities, or CK increases
Broad Market Potential
R/R, 1L, Maintenance/MRD+/Combination )
9 APTQOSE
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Emerging Clinical Data Support
HM43239 as Potential Superior Therapy

" APTJSE
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HM43239 Phase 1/2 Study in R/R AML: Ongoing Dose Escalation & Dose Exploration

PART A : DOSE ESCALATION PART B : DOSE EXPLORATION
Cohort 6 200 mg QD Ongeing
Cohort 5 160 mg QD Completed |:> 160 mg QD 9 Treated -» 20 Planned |
Cohort 4 120 mg QD Completed |:> 120 mg QD 12 Treated = 20 Planned '}l.'_"fi.n.'
Cohort3 80 mg QD Completed D) 80 mg QD 20 Treated
Cohort 2 40 mg QD Completed
Cohort 1 20 mg QD Completed
Favorable safety profile: No drug related SAE or death Dose Exploration continues across several cohorts:
and no observed relation between delta-QTc throughout currently enrolling patients at 120 mg and 160 mg
the trial. And no DLT through 160 mg dose level. dose levels and plan to explore 40 mg dose level
" Data asof July 14, 2022 APT G S E
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HM43239 Safety and Efficacy Data Revealed a Broad Therapeutic Window as a
Single Agent in R/R AML Patients

+ Safety Profile Favorable to Date
— No drug related SAE, deaths, or AE of elevated CK (creatine kinase)
— No drug related AE of QT prolongation — No observed relation between AQTc and dose
— No DLT up to 160 mg and one DLT of muscle weakness (not rhabdomyolysis) at 200 mg
* Demonstrated Efficacy Across a Diverse Set of R/R AML Patients
— CRc in AML with Adverse Mutations (FLT3WT) incl. TP53-Mutant and Complex Karyotype)
— CRc in FLT3-Mutant AML (Fast Track) incl. Prior Failure of Other FLT3 Inhibitors

* |dentified a Broad Therapeutic Window
— Safely achieved efficacy at 3 separate dose levels (80 mg, 120 mg, 160 mg) with no DLT
— Demonstrated broad therapeutic range across safe dose levels

— Safety profile supports combination therapy with other agents

- Data as of luly 14, 2022 A p T..d S E
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HM43239 Diversity of R/R AML Patients Who Achieved a Clinical Response to Date
in Phase 1/2 Study

(2R & Patient

Important Mutstions Treameni  mabation m

IDH2 SREF2 Shmg wr see| [EEen JEED HSE Diamadn Alive
NPOI1 DNMI3A S0 mg o 52212 | ey ER O CR HSCTHemain Alive &
NRAS RUNX1 50 mg me szn | [EETT HEC TRum ain Alive
TPS3  S0mg wrose2es| [EETEEE cR FD Remin Al &
RUNK] SFIB1RE1 S0 mg TwD*¥ 130 CR  NE HSCHiamaiss

MLL PID RUNX1 120 g mn¥  s1220

KRAS NPM1 DNMT3A PTPN1I  120mg mo*  S1408

NEAS BCOR T2AF1 SETHEP1 1610 mg wT 52601

T T T T T T T T T T T T T
1 1 k] 4 3 L3 7 & 8 i 11 i1 13 £} 13 1] 17 18 19 0
Duration of Treatment in Cyde

Abbeszigan CF., complets sesponse; CF, complets reggosse with incesplee Reralabd gie recovery, CRp, complsie sagonse wilh incomplese glasle recavery, HECT, hessaapoietic sier ol tnasplstation, FE, w0l ertabie; FD, pregresaee deesse;, PR, partidl femission
Hole: Cmgong’ means irsiment 1 shil angoieg. Femmn Alve’ indicabes paticnds” satus in fillow-sp after iostmend termumation. The night e abthe eod-of harzonial bar mbcabes pakiois are still on stedy, wherss wifhow the 0ght amow indicibes: patinis discomansed fom study.
Fagle: Each reiparse ietend ol i regular WSl is consdered Lo have siried | cpche Refen e o siesemen, haweses e Sart of (he repanse i3 cooidered (e faleger pan o {{sudy Sap2E) if the sesgosse scouered althe End of Treament visil

Data as of luly 14, 2022
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HM43239 AML Patients with Best Clinical Responses to Date
Observed 7 CRc and 1 PR in Diverse and Challenging Patient Populations

R/R AML
FLT3 Mutated FLT3 Un-mutated
| )
| | | | |
FIT3-ITD FLT3-ITD FLT3-D835V FLT3-ITD FLT3-ITD FLT3-WT FLT3-WT  FLT3-WT
| Prior Mido/Gilt Prior Mido Prior Mido/Gilt | |
I I 1
Normal Normal Normal Mormal Normal Abnormal Abnormal Normal
Cytogenetics Cytogenetics Cytogenetics Cytogenetics Cytogenetics Cytogenetics Cytogenetics Cytogenetics
1 |
| ‘ | KRAS | l MRAS
D:::; . Rtﬂ;:l RUNX1, SF3B1, RB1 N;h:Tf nxm‘; " P53 IDH2, SRSF2 :::’:;
l l l PTPNI11 l l SETBP1
| 1 |

CRi
80mg
HSCT

14

CR
80mg
HSCT

CR
80mg
HSCT

CRi
120mg
HSCT

PR
120mg
4 Cycles

Data as of July 14, 2022

CR
80mg
14 Cycles

CR CRi
80mg 160mg
HSCT
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HM43239 Overall Response Rate (CRc + PR)
7 CRc and 1 PR to Date in Phase 1 as a Single Agent in R/R AML Patients

Mutation All Patients Evaluable Patients Overall Response Rate for "All
Status Patients” and “Evaluable Patients”
N =45 Number Response N=41 Number Response | Receiving = 80mg HM43239
Patients  Responder Rate Patients  Responders Rate —  Findings represent a snapshot in time: The
s reported safety, tolerability, PK, PD and

efficacy findings reported herein represent
the data available may change as

FLT3+ 20 5 25% 19 5 26.3% additional patients are assessed and more

data are collected.

—  "Ewvaluable Patlents” removes those non-

FLT3+ evaluable patients who did not have a
with prior FLT3i ’ 3 L 7 3 42.9% respense evaluation and had no other
evidence indicating refractory disease in

the peripheral blood.

FLT3-WT 25 3 12% 22 3 13.6% —  Mest CRe patients went to HSCT and
cannot be evaluated for transfusion
TP53+ 4 1 25% 3 1 33.3% independence assessment.
Ableeviation: CF., cotngleie remissivn, CRe, compesiie compleie resimice CRp, cosplete semissan wih inzooplete ghicks recavery, ORI comglme remimivn Wik inorplese bemaalagical recavesy, PR, peeriial remissian

Hote: efficary emivle patients melude all pekients with 2 |must B g complimos @umg Cyee | orwhe ted reporied a DLT dwing Cyoe 1.and wh mported releomt data for sfficacy imterpretation. such as bors mamy
assessmend, CHEC ¢ oumls, rasm e intmen) temomation

M Crwerall e sponss inchides: G and PR

A (B indudes OR, CRS, CRp ard CFi

15 ™1 The pported prior FLTI imbebriters inisde gileritined, midastusrin and parsafinih Data as of luly 14, 2022 A p T -'C-j S E
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HM43239 Potential for Accelerated Path Supported by Expansion & Registration Trials

Current Dose Escalation/Dose Exploration Phase 1/2 Trial in R/R AML Patients

— Continue Exploration of Molecular Subgroups (Genotypes) for Potential Fast Track Designations
Expect Continued Dose Exploration at 120 mg and 160 mg to Deliver Rolling News Flow

— Selected 3 Expansion Doses (20 mg, 120 mg, 160 mg) and Patient Populations for Expansion Trials

Transitioning to Expansion Trials in AML Patients as Run-up to Registrational Trials

— 120 mg planned as Primary Single Agent Expansion Dose with 80 mg and 160 mg as Bracketing Doses
— FLT3 Mutated R/R AML Expansions (Fast Track Designation), including Prior FLT3i Failure

Plan Single Agent to begin 2H2022 and Combination (239+Ven) to begin 1H2023
— FLT3-Unmutated R/R AML Expansions (with Adverse Mutations), including TP53-Mutated

Plan Single Agent to begin 2H2022 and Combination {239+Ven) to begin 1H2023

— Registrational Trial(s) planned to begin 2H2023 via segue from Expansions

- APTJSE

BIOSCIENCES




HM43239 Global Dose Expansion Trial Planned to Support Phase 2 Registrational Trials
for Accelerated Approval and Drug Combination Trials for Broad Commercialization

Registrational Single Agent Trials Planned to Begin in

Expansion Trials 2022-2023 2023 if Data from Expansion Trial Support
HM43239 Single Agent Registrational Phase 2 study — Single Agent Accelerated
FLT3-Mutated Cohort: I FLT3MYT R/R AML with prior FLT3i therapy Approval
: E["I'c.;; E:-I;L T Registrational Phase 2 study — Single Agent . and
LTS Unmutated Cohart: A ) TP53MUT R/R AML, Complex Karyotype, or Other Group Marketing
— TP53MYT/Complex Karyotype
— Other Drug Combination Trial to Support Usage of
HM43239 + Venetoclax Combo 239 with Other Agents in AML Populations
FLT3-Mutated Cohort Combo Phase 2-3 Randomized Study
FLT3-Unmutated Cohort i 11 unfit AML: HMA/VEN vs. 239/HMA/VEN + maint

1L fit AML, FLT3-WT: Chemo vs. 239/Chemo + maint

+ Single agent Expansion studies designed to collect data on a small number
of patients in "high need” groups and segue into Ph 2 Registrational Trial(s)

Combo Phase 2 Randomized Study
* Combination Expansion studies designed to illustrate safety and efficacy R‘fR AML in 2L, FLT3 mutant — 239 vs, 239NE N vs, GILT

of 239 with venetoclax and s2gue into Phase 2-3 randomized studies and
demonstrate 239 can be the preferred agent for combination therapy

p APTJSE
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Clinical Development Plan Sets the Stage
for Broad Commercial Success
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HM43239: Safely Delivers Clinical CRs in AML Patients with Diverse Mutations
Broad Commercial Potential Unlike Any Other Targeted Agent for AML

NPM1-Mutated AML

MLL-Mutated AML

Suppression of a constellation
of validated myeloid kinases
by HMA43239 safely delivers

TP53-Mutated AML deep clinical responses in a

broad array of AML genotypes

RUNX1-Mutated AML ‘

DNMT3A-Mutated AML

IDH-Mutated AML

Broad Commercial Potential

FLT3-Mutated AML

/1IN

RAS-Mutated AML
5 APTUSE
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HM43239 TPP: Safe, Oral, Daily, Targeted Agent for Diverse AML Patients

Proven Broad Clinical Activity to Deliver Complete Remissions (CRs) in Diverse RfR AML Patients

* Genetic diversity (FLT3, TP53, NRAS, KRAS, IDHL, IDHZ, MLL, NPM1, PTPN11, DNMT3A, RUNX1, etc.)
* FLT3-unmutated (with complex karyotype and adverse mutations, incl. TP53MYT)
* FLT3-mutated (incl. prior failure by other FLT3i)
* Three dose levels rendering CR with no DLT
Developing as Single Agent (For Accelerated Approval)
s FLT3-Mutant R/R AML Failed Prior FLT3i | Fast Track Designation Awarded in FLT3 Mutated Patients
» TP53-Mutant AML / Complex Karyotype | Potential for Fast Track Designation if Data Continue to Support
Developing in Combination with Venetoclax -/+ HMA
* Global Phase 2-3 Randomized Drug Combination Trials in Earlier Lines of Therapy
Efficacy with Strong Safety Profile Suggests Preferred Agent for Broad Commercial Usage
* R/R Therapy in FLT3+/- « 1L Therapy in Fit/Unfit and FLT3+/-

* Combination Therapy « Maintenance / MRD(+) Therapy

- APTJSE
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HM43239 Potential Commercial Opportunity in the AML Market

Estimated Treatable . P Estimated :
AML Patient Population Segment Population with DuErs:t‘:::t:I?Thr::l::m Peak Market Ustzj::;lliosesgtlal
HM43239 Share (%) '
FLT3(+) RR AML / Prior FLT3i {Gilt) ~ 400 3 months 60% ~$25 mil
FLT3({+) RR AML / No Prior FLT3i ~ 1,500 3 months 50% ~5185 mil
FLT3{WT) RR AML* ~ 1,500 7 months 60% ~$55 mil
FLT3(+) 1L AML Unfit ~1,600 9 months B65% ~5160 mil
FLT3{WT) 1L AML* Fit ~ 5,000 10 months 45% ~5420 mil
FLT3{+/WT) Maintenance / MRD{+) ~5,000 Continuous 65% ~5450 mil

* The global AML market is experiencing strong growth and is predicted to grow to > $1.8 billion in Ippp
+ Effective and safe agents have the potential to expand the market further

* Population with IDH1&2-WT and either NPM1 and/or Chromatin mutations representing ~50% of the AML patient population.

'y
This segment excludes FLT2 andfor IDH1/2 mutant patients. .
21 L o o . APTQOSE
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HM43239 Clinically Validated, Once Daily, Oral Myeloid Kinase Inhibitor
Confidence of Clinical Investigators and KOLs

O

&

Targets Constellation of Kinases
Important in AML

Potent inhibitor of myeloid kinases
SYK, FLT3WTMUT JAK1/2 and mutant
forms of c-KIT associated with
transformation and resistance

Potential to treat genetically defined
AML patients across multiple lines of
therapy & populations

Safety & efficacy foretell significant
market potential for R/R, 1L, FLT3-/+,
Fit/Unfit AML populations

22
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Clinical Validation Supports Path of Rapid
Development for Breadth of AML Patients

FLT3-Mutated Patients
— CRc in patients who failed prior FLT3 inhibitors
(midostaurin and gilteritinib)
— CRc in patients with ITD and TKD mutated FLT3
— FDA Fast Track received for FLT3MYT R/R AML

FLT3-Unmutated Patients
— CRc in patients harboring diverse mutations:
NPM1, DNMT3A, N/KRAS, MLL, TP53, IDH2,

UZ2AF1, RUNX1, Others

Broad Therapeutic Window
— Well tolerated across three active & safe doses

Preferred Agent Profile for Combination Therapy

<%

[\

Program Goals Supporting Rapid
Development

*  Explore Molecular Subgroups for
Potential Fast Track Designations

*  Single Agent Expansion Trial (239)
planned 2H2022

* Combo Expansion Trial (239+Ven)
planned 2H2022

* Registrational Ph2 study(ies)
planned 2023 from Expansions

Broad commercialization goals
supported by clinical development
in diverse patient populations

APTJSE
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HM43239 Potential Timelines of Value Driving Milestones

2022 2023

Pay

Jun

Initiate 5A 8
Com be Exp. Trial

EQP1
M aating

Ph 12 Dose Escalation & Exploration Trial

Trial

ASH 2022
Data Readout for Dose Esc/Exp

h Priog FLT3i

1 2 Re gl ratmonal Trial

Dose Expansion Data Update
- SAfCombe & FLT3-/+

Ph 1,2 Dose Exp

sion Trial (FLT3/

A 2023
= Data Readout for SA & Combo Dose Expansion Trial
— FLT3-WT B FLT3+
FLT3+ with prior FLTZi therapy
— TP53 martant patients
. plans for Reg Single Agent study
= Announce plans for 1L triplet Phase 1A in unfit AML (all genotypes)

Sipghe Agent in TREAMUT

= Describe post-CR malntenance study y

ASH2023

.
+
.
.
.

Data Readout for SA & Combo Dose Expansion Trial
Update Reglstrational Single Agent study in FT3-mut with prior FLT31
Report genomic associations with responsefresistance

ce plans for randomized Ph 2 23%+Ven Combo study In R/R AML
Announ ce plans for follow-on frontdine tiplet randomized study

23
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Aptose Biosciences (NASDAQ: APTO)

Building a pipeline of “Best in Class” targeted therapies to serve cancer patients with hematologic malignancies

* Precision therapeutics designed to provide single agent efficacy and to be used in combination with conventional anti-

cancer therapies and other targeted therapies

* Targeting key drivers of disease in cancer cells without overlapping toxicities to provide efficacy with safety to improve the

quality of life for cancer patients

Investor highlights

+ Experienced leadership team with deep expertise in kinase inhibitors & orphan hematologic diseases

+ Clinical stage oncology company with two highly differentiated myeloid kinase inhibitors

HM43239 lead precision medicine as primary value driver
o Safely achieved single agent efficacy

o Multiple complete responses (CR); response rates up to 40%+

Profile supports single agent accelerated path; clinical development progressing to combination therapy

o Positioned to become a preferred agent for broad commercial use

* Value-driving clinical updates and milestones through 2022 and 2023

*  Value potential: Market Cap. $75M, $294M June 2021; 52-Week range: high $3.13, low $0.73

24
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We thank our partners, investigators, and investors for helping us
bring novel drugs to patients with the greatest need.
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