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25 Years of TKis: & iCMLf 25 s of KT
A Timeline of Transformation X W

The development of TKis for CML revolutionised cancer treatment, offering a targeted therapy model for other
malignancies. Each generation of TKIs improved upon the last, addressing resistance, intolerance, and specific
mutations. Continued innovation, including the new allosteric inhibitors, ensures further advancements in managing CML.

“The identification of BCR::ABLI and its ability to cause leukemia was a key moment to understanding this
disease. It was a moment of hope as I realised we had the potential to change the trajectory of the disease.”

— Professor Brian Druker

Philadelphia Chromosome 'BCR::ABL Fusion Gene BCR::ABL Oncoprotien

Discovery that the BCR::ABLI fusion protein

The discovery of the Philadelphia (Ph) Identification of the BCR::ABLI fusion gene,
chromosome in CML patients was the first g ) has constitutive tyrosine kinase activity,
resulting from the Ph+ translocation
chromosomal abnormality linked to cancer. {1(9:22)(g34:q11)). driving uncontrolled cell growth.

First-
/—m 1990 Generation TK

STISTI Targeting BCR::ABLI

“The approval of imatinib was more than a

SR atinb) & iowox i peciicall Collaboration between academia and milestone; it was a lifeline for patients
target and kill CML cells. Novartis began on a drug discovery around the world.”
program to target BCR:ABL - Professor Jorge Cortes
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Phase I trials Phase Il & Il trials m

Io

Phase | trials showed unprecedented Phase Il and lll trials demonstrated dramatic FDA approved imatinib for the
response rates for a cancer treatment, with improvements in major molecular response and treatment of CML.
minimal toxicity. complete cytogenetic response rates in chronic-
phase CML patients.
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“These innovations reminded us that progress never stops - we must keep pushing the
boundaries and be relentless in our efforts to improve the outlook of people living with CML.”
- Professor Neil Shah

Treatment Free

Second 5 s
Generation emission

TKI becomes

areality

The first TFR pilot study showed 50%

e b esl ol c of CML patients off imatinib
patients with imatinib-resistant HoplimotesiNOn o insomts Lol maintained undetectable BCR:ABL]

or intolerant CML. levels for over 2 years.

FDA approvad nilatinib for FDA approved dasatinib for patients with

“Asciminib offers new hope for patients, proving that biomedical
innovation can overcome even the toughest challenges in CML treatment.”
- Professor Oliver Hantschel

Fourth-

Generation TKI 2021
Bosutinib Asciminib
FDA approved bosutinib for CML patients Ponatinib was specifically designed to Asciminib is the first allosteric TKI targeting
with resistance or intolerance to prior inhibit T3151, @ mutation that confers the ABL myristoyl pocket (STAMP inhibitor),
therapy. resistance to all prior TKls. offering a novel mechanism of action.

Today
Twenty-five years ago, TKis revolutionised

CML care, turning a five-year survival 2025
prognosis into a normal lifespan. Today, we
honour this remarkable legacy and remain
steadfast in our journey toward a cure.

New TKis and
formulations are in
development

m iCMI.f 25 fﬂfm 5 www.cml-foundation.org



J Advanced-Phase
Challenges

Treating blast-phase CML is
complex and requires
combining Tyrosine Kinase
Inhibitor (TKI) with advanced
therapies—a challenge in
low-resource areas.

#CureCML #WCMLD25

) WorldCMLDay
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ASCIMINIB
STAMP inhibitor (Specifically Targeting the ABL Myristoyl Pocket)

» Effectiveness in heavily pretreated CML patientsin CP,
includingthose with the BCR::ABL1 T315I mutation or
those who experienced ponatinib failure

e Efficacy in patientswho progressed to blast phase while on
ponatinib

* Arobust synergistic antileukemic effect was observed with
the combination of ponatiniband asciminib in CML-BC cell
linesand CML-BC stem cells carrying the BCR::ABL1 T315I
mutation

» Evidence also in murine Ba/F3 cells expressing T315I-
inclusive BCR::ABL1 compound mutations, both in
vitro and in vivo.

Hughes T eta al. N. EnglJ Med. 2019;381:2315-26; TomassettiS
et al. Clin CaseRep. 2022;10:e6478; Gleixner KV, et al. Am J
Cancer Res. 2021;11:4470-84;

Heatmap summary of TKI sensitivities in cellular
proliferation assays for Ba/F3 cells expressing BCR::ABL1
compound mutants.
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Establishment of imatinib/ponatinib- cross-resistant clones of myeloid CML-BC
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The most effective combination therapy of CDX model of mixed clones of myeloid CML
blasts cross-resistant to imatinib and ponatinib was asciminib and ponatinib
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Asciminib shows clinical benefit as initial therapy and in subsequentlines following TKI failure

Hochhaus A, et al. Asciminib in newly diagnosed chronic myeloid leukemia. N Engl J Med. 2024

Yeung DT, et al. Asciminib monotherapy as frontline treatment of chronic-phase chronic myeloid leukemia: results from the
ASCEND study. Blood.

Hochhaus A et al.: Asciminib vs bosutinib in chronic-phase chronic myeloid leukemia previously treated with at least two tyrosine
kinase inhibitors: longer-term follow-up of ASCEMBL. Leukemia 2023

Mauro MJ, et al. Asciminib monotherapy in patients with CML-CP without BCR::ABL1 T315] mutations treated with at least two
prior TKls: 4-year phase 1 safety and efficacy results. Leukemia 2023.

Recommended tyrosine kinase inhibitors in case of BCR::ABL1 mutations

M244V Nilotinib, dasatinib, bosutinib, ponatinib

Y253H Dasatinib, bosutinib, ponatinib, asciminib
E255K/NV Dasatinib, ponatinib, asciminib

V299L Nilotinib, ponatinib, asciminib

T315l Ponatinib, asciminib

F317LA/I/C, T315A Nilotinib, bosutinib, ponatinib, asciminib

F359V/1/C Dasatinib, ponatinib

A337V/T, L3400, A344P, A433D, G463D/S, P4655/Q, V468F, F497L, I502L/N, V506L/M Any ATP-competitive TKI

Apperley J et al. Leukemia 2025



Establishment of asciminib resistant myeloid CML blast cells

BCR::ABL1 mutations . Mutations in other leukemia-related . . .
Clone ) BCR::ABL1 mutations (HGVS) Mutations in other leukemia-related genes (HGVS)
(transcript) genes (DNA custom panel)
C22 L510P L510P ABL1(NM_005157.6):¢c.1529T>C
E113 - NOTCH1 Q862X NOTCH1(NM_017617.5):c.2584C>T
E509G ABL1(NM_005157.6):c.1526A>G;
C102 E509G + F317L F317L ABL1(NM_005157.6):c.951C>G
GATA2 A257D; EZH1 A279T; ASXL1 S663R; |GATA2(NM_032638.5):c.770C>A; EZH1(NM_001991.5):c.844G>A;
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Treatment of preclinical CDX model of mixed asciminib-resistant CML myeloid blasts

e Ponatinib showed efficacy, significantly delayingtumor growth and improving overall survival.
* The most effective therapy was combination ponatinib and venetoclax

Venetoclax monotherapy was ineffective
» Highlithts the necessity to target BCR::ABL1
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Sensitivity of CML myeloid blast cells to venetoclax

e Sensitivity varies depending on the oncogenic driver.

* Apoptoticpanel mass cytometry was used to analyze protein expression in:
* Imatinib-resistantclones (Clones 1-4)
* Imatinib/ponatinib cross-resistantclones (Clones 1P1-1P6, 3P2, 3P3)
* Analysis performed prior to venetoclax in vitro testing.

Hierarchical cluster analysis based on venetoclax IC;, values and protein expression profiles
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Laznicka et al. manuscript in preparation
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Prior to venetoclax exposure
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Treatment of CDX model with T315I-mutated BCR::ABL1 (Clone 1, imatinib-resistant)
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Combination therapy of the 2nd and 3rd relapses

A 57-year-old male was diagnosed with CML in the chronic phase
EUTOS, ELTS, Sokal, and Hasford scores were all low
Karyotype of 46,XY,t(9;22)(934;911.2)
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The 3rd blast phase therapy:

Detected mutations in BCR::ABL1 - compound
mutation T315l1 + E255V and mutation F311L

* Treatment was modified to asciminib 40
mg/day and ponatinib 15 mg/day leading to
a reductionin peripheral blaststo 1.7%
within three weeks.

= Unfortunately, the patient developed severe
pancytopeniaand was later admitted with
influenza A pneumonia and sepsis that were
successfully treated.

= The patient continued on solo therapy with
asciminib 40 mg/day.

= 0.6 % blasts were found in PB at
04/03/2025.



Is BCR::ABL1 the key target in all CML patients?

* Yes, BCR::ABL1 is the primary target in all CML patients.
e Effective inhibition of BCR::ABL1 activity is necessary.

However, in advanced stages of CML:
 BCR::ABL1 is not the only oncogenic driver.
 Example: mutated KRAS.
* KRAS G12C can be targeted by sotorasib or adagrasib.
* Pan-KRAS inhibitors are under development (Kim D et al., Nature, 2023).
* The effectiveness of dual targeting BCR::ABL1 and KRAS G12D requires investigation (e.g., Clone 3).

In vitro and in vivo data show effectiveness of combination therapy:
1. Asciminib + Ponatinib
Targets BCR::ABL1 with compound mutations.
2. TKI + Venetoclax
Effective BCR::ABL1 inhibition (mutated or unmutated) sensitizes CML cells to venetoclax.
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Clinical trials on combination therapy TKI and venetoclax

NCT04188405 (M.D. Anderson Cancer Center)

Decitabine, Venetoclax, and Ponatinib for the Treatment of Philadelphia Chromosome-Positive
Acute Myeloid Leukemia or Myeloid Blast Phase or Accelerated Phase Chronic Myelogenous
Leukemia

NCT02689440 (M.D. Anderson Cancer Center)
Dasatinib and Venetoclax in Treating Patients With Philadelphia Chromosome Positive or BCR-ABL1
Positive Early Chronic Phase Chronic Myelogenous Leukemia

NCT05701215 University of Jena
Venetoclax After TKI to Target Persisting Stem Cells in CML (VARIANT)
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