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Outline

v Oncogenic activity of TP53 mutations
v' TP53 CHIP and clonal progression
v" In-vitro modeling of therapy-related myeloid neoplasms

v Impact of previous disease and type of cytotoxic drugs on TP53mut development

v" Clinical impact of TP53 mutations and risk stratification



Type and prevalence of TP53 mutations in myeloid neoplasms
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Oncogenic activity of TP53 mutations

g s AE

Cellular stresses including genetic damage, radiation, carcinogens, and oxidative stress Gain of function

‘ l Reduce TP53 activity

[ TP53 mutation J Loss of function === |mpair DDR

Genomic instability Cell cycle dysregulation Resistance to apoptosts Tumor angiogenesis Immune evasion Chemoresistance

Common TP53 mutated cancers
Owvarian, Esophageal, Colorectal,
Pancreas, Breast, Head and Neck,

Brain, Lung, Leukemia, Lymphoma,
Multiple Myeloma, Sarcoma,
Testicular, Prostate, Malignant
melanoma, Cervical

Tumor Proliferation

Modified from Shazad M. et al., BCJ 2024



Prevalence of TP53 CHIP
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From CHIP to CCUS to MN: clonal hematopoiesis risk score

n= 470960 participants in the UK Biobank

(CHRS)

Table 2. CHRS Values.*

Prognostic Variable 0.5

Single DNMT3A
High-risk mutation

Present

Mutation number

Variant allele fraction

Red cell distribution width
Mean corpuscular volume
Cytopenia

Age (yr)

1

Absent
Absent
1
<0.2

<15
<100
CHIP
<65

1.5 2 2.5
Present
=2
>0.2
>15
>100
CCUS
>65

* CCUS denotes clonal cytopenia of undetermined significance; CHIP, clonal hematopoiesis of indeterminate potential; and CHRS, clonal

hematopoiesis risk score.
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Proportion of patients

Factors synergizing with CHIP leading to «pathological» aging

Cancer patients
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Clonal expansion in therapy-related MN
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TP53 VAF and 5g- MDS

TP53 Gene Alterations in Myelodysplastic Syndromes

With Isolated 5q Deletion (MDS-del (5q))

Risk of AML evolution according to a) TP53 allelic
state and b) TP53 VAF cutoff point of 20%

Classification of patients with MDS-del (5q)
according to TP53 gene alterations
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Conclusions: TP53 mutations are prevalent in MDS-del (5q) (18.9%),
but the presence of a multihit state is rare (4.5% of the
entire cohort). TP53-multihit state and TP53 VAF >20%

are associated with poor outcomes.
Montoro et al. DOI: 10.1182/blood.2024023840
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MDS: TP53 mutational burden and genomic instability
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TP53 multi-allelic state correlates with increasing levels of genome instability, but fewer co-mutations.

Bernard E. et al., Nat Gen 2020



Modelling TP53™mttherapy-related myeloid neoplasms
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Therapy-related myeloid neoplasms and TP53 mutations
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Complex Karyotypes (33%) and TP53 (44%) mutations co-occurred in 80% of cases
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t-MN after PARPI

The Italian MITO-MaNGO experience: multicentric survey
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Clinical impact of multi-hit mutations

MDS AML

Cumulative Incidence of Relapse or Progression to AML

Multi-hit Tp53-mutations are unfavourable independent of de novo or therapy-related

Bernard E. et al. Nat Gen 2020

Versluis J. et al. JCO 2023
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TPS3-mutated MN are a nosologic entity by ICC

Type

MDS with mutated
TP53

MDS/AML with
mutated TP53

AML with mutated
TP53

Cytopenia

Any

Any

Not
required

ICC classification

Blasts

0-9% bone marrow and
blood blasts

10-19% bone marrow or
blood blasts

>20% bone marrow or
blood blasts or meets

criteria for pure
erythroid leukemia

Arber et al, Leukemia 2022

Genetics

Multi-hit TP53 mutation®, or TP53

mutation (VAF >10%) and complex
karyotype often with loss of 17p"

Any somatic TP53 mutation (VAF
>10%)

Any somatic TP53 mutation (VAF
>10%)



Risk categoryt Genetic abnormality

Favorable

TP53 mutations and prognosis in AML

Intensive chemotherapy
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Intermediate
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GATAZ2, MECOM(EVI1)
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Response to current/investigational drugs in AML

Treatment Type of study Population TP53-mutated pts Response CR rate Median OS
(months)

Azacitidine or
decitabine |Il; retrospective ND AML 22 CR/CRIi 22%-38% 13%-22% 2.1-7.3
Venetoclax +
azacitidine or 5-day
decitabine Ib/Il, 1 ND AML 36, 54 CR/CRi41%-47% NR-20% 4.9-7.2
Venetoclax + 10-day
decitabine Il; post hoc ND AML 26 ORR 77% 48% 5.4
Magrolimab +
azacitidine b ND AML 72 CR/CRIi 49% 33% 10.8
Magrolimab +
venetoclax +
azacitidine b/ ND AML 14 ORR 86% 64 % NR
Eprenetapopt +
azacitidine b/l ND AML 18 ORR 33% 17% 10.4
Sabatolimab + HMA b ND AML 5 CR/CRi 40% 20% DOR 6.4
SGN-CD33A + HMA /1l ND AML 14 CR/CRi 86% NR NA
Nivolumab + iIntensive
chemotherapy Post hoc ND AML 4 ORR 50% NA NA
Intensive
chemotherapy Retrospective ND AML various ORR 47%-55% 45%-55% 6.8-8.8
Low-intensity
chemotherapy Retrospective ND AML various ORR 14%-50% 36% 6.7-9.0

Adapted from Daver et al. Cancer Discov. 2022



How to reduce genotoxic stress during chemotherapy in patients with TP53™ut CHIP

CDK4/6 inhibition with Trilaciclib reduces
hematopoietic stem cell (HSCs) cycling
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Trilaciclib reduces CHT-related
myelosuppression in SCLC patients
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Take-home messages

** TP53 mutations are present at variable rates in MN, and are associated with multiple carcinogenic mechanisms
“» TP53 CHIP is rare, but clones may expand under chemotherapy exposure, and lead to PB and BM mosaicism
% The clonal burden is associated with unfavourable outcome

*» Therapy-related MN are an in-vivo model of TP53-driven leukemogenesis, due to different drugs

*» TP53 mutations identify adverse prognostic disease-subgroups

“* The genotoxic effect of CHT may be reduced by CDK4/6 inhibition
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