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Baliakas P, Soussi T. J Intern Med. 2025 Aug;298(2):78-96.

p53 signaling pathways

Signal

l Tumor-suppressor TP53 is crucial to

Mediators o o o o . .
maintaining biological homeostasis
| mediating in damaged cells
Core * cell-cycle arrest
regulation

* senescence
* apoptosis

TP53 disruptions impact on cancer trough:
s 1, - mutant p53 loss of function
| 2. -mutant p53 dominant-negative
Resone 3, - mutant p53 gain of function
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TP53 in lymphoproliferative disorders

Effects of TP53 in cancer
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Tamellini E, et al. Cell Death Dis. 2025 Nov 10;16(1):819.
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TP53 is working through a 2-hit mechanism.

The 1%t hit is usually Single Nucleotide Variants
The 2" hit could be:

Del 17p,

Additional muts in the 2" TP53 allele

* Copy neutral loss of heterozygosity (cnLOH)

TP53 alterations in

e Chronic Lymphocytic Leukemia

* Mantle Cell Lymphoma

* Diffuse Large B Cell Lymphoma

*  Waldenstrom Macroglobulinemia
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Mut TP53 FISH del (17p)

TP53 ALTERATIONS IN CLL

e -
aberration .
15% }‘ positive TP53 FISH Proportion
mutation del (17p) out of published
by NGS studieg* ™
) median  min-max
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P high VAF
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The frequency of TP53 abns is
- higher in those with UM-IGHV genes.

- low at diagnosis (5-10%), higher at frontline treatment (10-20%), and in later disease stages,
predominantly in CIT-treated pts and Richter transformation (up to 50%).

Malcikova J, et al. Leukemia. 2024 Jul;38(7):1455-1468.
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Malcikova J, et al. Leukemia. 2024 Jul;38(7):1455-1468.
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Classification of TP53
variants detected in CLL

A classification algorithm showing the basic
principles of assigning variants into
pathogenicity/oncogenicity classes.

Malcikova J, et al. Leukemia. 2024 Jul;38(7):1455-1468.

CODING REGION
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The TP53 database & Seshat:
Transactivation class (Kato et al., 2003, PMID: 12826609)
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Growth suppression (Kotler et al., 2018, PMID: 29979965)

Likely Likely
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+ Extent of functional loss
« Frequency in tumors
« Presence in healthy human populations

ClinGen TP53 Variant Curation Expert Panel
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Prognostic and Predictive value of TP53 alterations in CLL

. TP53abs predictive value is clear for CIT regimens

. Targeted agents outperformed CIT in the frontline and R/R settings.
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The A041202 study of ibr regimens for older untreated CLL CLL with TP53 abns and 1* line ibrutinib
Woyach JA et al. Blood. 2024;143(16):1616-1627. Rigolin GM, et al. Blood Cancer J. 2023;13(1):99.
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Prognostic and Predictive value of TP53 alterations in CLL

Stage d:::(’;;:uc:r IGHV Therapy
The role of TP53 abns in choosing between targeted agent Inactive
. . . . . . . e disease, Binet | Irrelevant Irrelevant None
regimens is less well studied (decision on risk of toxicities) A-B, Rai 0—Il
Acalabrutinib!, zanubrutinib, ibrutinib, or venetoclax +
Yes Irrelevant ibrutinib, or venetoclax + obinutuzumab
idelalisib-rituximab (only if contraindications for other options)
[ H ; i Venetoclax + obinutuzumab,? or venetoclax + ibrutinib,? or
The prognostic impact of TP53 appears to be stronger with | Actvediscase Mg el e e
time-limited regimens than with continuous therapy (no Rai lll—IV No S e sl
deﬁnitive ConCIUSiOnS) \niaLtatad Acalabrutinib! , zanubrutinib, ibrutinib, or venetoclax +
ibrutinib,? or venetoclax + obinutuzumab?

(1) The addition of obinutuzumab to acalabrutinib may be considered

(2) Consider and discuss with the patient: Continuous vs. fixed-duration therapy, specific side effects of drug classes (myelosuppression, infections, secondary malignancies for CIT;
cardiovascular toxicity and bleeding for BTKi (Acalabrutinib < Ibrutinib); TLS and infections for Ven-Obi; autoimmune disease and opportunistic infections for Idelalisid.

(3) Chemommunotherapy in regions where other options are not available or approved.

Hallek M. Am J Hematol. 2025 Mar;100(3):450-480.
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Relevance of TP53 abns with novel agents

Targeted agents

act independently of the p53 pathway

no preferential pattern of evolution of
TP53-aberrant clones

To be clarified

how the TP53-aberrant clone evolve

Mechanisms of resistance (1/3 of pts have
no mutations at PD).

the role of genomic instability/complexity

BTK WT CLL covalent BTKi noncovalent BTK
o®) °®) o °2
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Brown JR, et al. Blood. 2026;147(1):24-34.
Jebaraj BMC, Stilgenbauer S. Blood. 2026 Jan 1;147(1):3-4.
Bonfiglio S, et al. Blood Adv. 2023;7(12):2794-2806
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In MVA, the CK was significantly associated with a shorter PFS (P = .009) In MVA, karyotypic complexity independently
along with a worse ECOG PS (P = .048). associated with a worse PFS and OS

Rigolin GM, et al. Blood. 2021;138(25):2727-2730. Kittai AS, etal. Blood 2021;138:2372-2382.
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Open questios in ‘

Given that pts with TP53 disuptions still perform worse

1. Which types and combinations of TP53 abns are
predictive for tailoring treatment.

* Mono, bi-allelic, multiple clones, micro clones, M/UM IGHV

2. The role of genomic complexity
* karyotype, CGH arrays, chromothripsis, others

3. Is BTK inhibitor monotherapy sufficient?

4. What treatment alternative?

TP53 aberrated CLL

l l

. * Prior CLL treatment
* No prior CLL treatment L .
= Single hit TP53 aberration mlgézl;zz:}; 1a7b$;ratlon
* IGHV mutated * |GHV unmutated

l i

BTK inhibitor MRF} guided Comblnghon
regimens. Deescalation,
monotherapy or

. . intensification and
triplet combination L
reinitiation

Niemann CU. Blood Adv. 2026;10(3):707-709.
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F|rst Imetherp of CLL in 2025

Symptomatic early stage or advanced-stage CLL

No TP53 aberrations TP53 aberrations

No complex karyotype Compkex karyotype

v v
mIGHV ulGHV All patients

—
! v I-; v v Acala or

Ven Obi Acala+/-Obi Ven Obi || Acala+Ven+/-Obi? Ibru+Ven* Zanu or
or Zanu lbru
¥ 8 Ibru+/-Obi

Acala+Ven Ibru+Ven* v o —y
Ven Obi Ibru+Ven Acala+Ven+/-Obi**

or

>
Acala+/-Obi
Zanu
Ibru+/-Obi

*When using 1+V, cardiac toxicity must be considered, especially in elderly patients. "When using AV+Obinutuzumab, infectious complications should be considered, especially in older patients

Clemens-Martin Wendtner, Othman Al-Sawaf, Mascha Binder, Peter Dreger, Michael Gregor, Michael Hallek, Ulrike Holtkamp, Henriette Huber, Thomas N&sslinger, Ron Pritzkuleit, Katharina Prochazka, Johannes Schetelig, Simon Schliffke, Ingo Schwaner, Philipp Bernhard Staber, Eugen
Tausch, Minna Voigtldnder, Thorsten Zenz, Barbara Eichhorst, Stephan Stilgenbauerhttps://www.onkopedia.com/de/onkopedia/guidelines/chronische-lymphatische-leukaemie-cll/ @ @guideline/html/index.html|



X | >< CONGRESSO
NAZIONALE

P SIES2096.

TP53 in Mantle Cell Lymphoma

10- 40% of ND MCL, higher frequency at relapse.

* Associated with a del17p, high Ki-67%, CK, blastoid
histology, and MYC rearrangement.

TP53 muts (w/wo dell7p) had the worst OS.

* Independent of genomic complexity

* Concomitant mutations in NOTCH1, CDKN2A, NSD2,
and SMARCA4 associated with ibr-ven resistance

High-risk MCL (unstable genome)

Nadeu F, et al. Blood. 2020;136(12):1419-1432.
Jain P & Wang M. Blood. 2025;145(7):683-695.

Prognostic impact of TP53
deletions and mutations in MCL
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Eskelund CW, et al. Blood. 2017;130(17):1903-1910.
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Failure-free survival for group A+l vs group A in low (<50%) p53 (C), and high (>50%) p53 (D)

TP53 and targeted agents (age<@5yrsandeIigibIeforautoSCT D

In ND MCL, the TRIANGLE trial :%”5 s

demonstrated a failure-free survival — Group Asl |

benefit with the addition of ibrutinib § o oo s
to induction and maintenance therapy CER A A% E AT @ G n oo boadd b ARG e R
in pts with p53 overexpression e e s wo w0 w m m m o s o o o w9 s s s 2 0 o o o o

9
0) (10 (14 (29 L F0) (87) (104) (121) (131) (136) (136) (136) () () (@ (@ (@© @ @ © (@& @ @& @ @
GroupA+l 150 141 130 115 91 72 62 3 24 13 3 1 [} 25 22 20 19 15 12 9 5 3 1 0 0
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In r/r classical MCL, the . el

SYMPATICO trial ibr + ven

resulted in higher response rates

and survival benefit in TP53-mut g O e i ——— |

Time since randomisation, months Time since randomisation, months.

7@ BE) 8@ 15 13(5) NG 1B 7@ 2014 0(18)

Dreyling M, et al. Lancet. 2024;403(10441):2293-2306.
Wang M, J et al. Lancet Oncol 2025;26:200-213
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Zanubrutinib, obinutuzumab, venetoclax for 1st-line treatment of MCL with TP53 mutation

BOVen was safe and effective
for untreated TP53-mutant MCL.

Longer follow-up would
determine the sustainability of
such responses.

Kumar A, al. Blood 2025;145:497-507.

Context of Research

¢ TP53-mutant MCL is associated with poor survival outcomes with standard
chemoimmunotherapy.

* We tested dual BTK and BCL2-inhibition with anti-CD20 monoclonal antibody
therapy in TP53-mutant MCL

Patients and Methods

* Phase 2 clinical trial of zanubrutinib, obinutuzumab, and venetoclax
(NCT03824483). Primary outcome measure: 2-year progression-free survival

¢ Enrolled 25 MCL patients with TP53 mutation. Treatment schema (BOVen):

Minimum of|
24 cycles

Dosing

Zanubrutinib 160 mg oral
twice daily

I CR and uMRD | — [ Stop treatment I

After 24 cycles, MRD-driven approach to limit
treatment duration in selected patients

[ <cRandior aMrD | —» [ Continue ZANU and VEN_|

Main Outcomes

¢ Best Overall Response Rate 96% (24/25) and
Complete Response Rate 88% (22/25).

* Toxicity was manageable. 32% (8/25)
w/neutropenia, no febrile neutropenia,
20% (5/25) received growth factor support.

* 2-year PFS: 72% (56, 92)

100
75
S0

25

% of subjects free of PD or death

0 6 12 18 24 30 36 42 48
Months from treatment start

* 2-year OS: 76% (61, 95)

100

75

S0

% of subjects free of death

25

0 6 12 18 26 30 36 42 48
Months from treatment start
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DLBCL: Relationship between COO and probabilistic genetic subtypes
Type 3
R unclassifiable GCB subtype
EZB LymphGen
MCD N1 A53 BN2Z sT2 - Classification*®
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e e Clusters®
S ORI BN
SOCs1/ —_—————
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Y R Famor o ™~
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mutations and predominantly mutations, NOTCHZ and in JAK/STAT3 in ‘Dwru;h:rﬁ., Major
amplifications, 18q NOTCH1 anauploidy, mutations, gain signalling; MYC -Mg‘(C genetic
gain/ampilifications, mutations deletion 4q, amplifications mutations in CD58, rearrangsments aberrations
hronic BCR signal ification 3 of BCL10, deleti CARD11; SGK1, . . .
“and NFKB activation i of TNFAIP TET2, SOCS!; Zmplifications
- ~ - . hS J
. 5y 0574%in
5y OS5 33% k.
5y0S 5.y 0S 27% Agc, 100% in %Bgé 1%’%";‘ 5y 0S74% 'r;o{ %ﬁé‘z‘iﬁﬁ Frsgms
ZER I = Giﬁi)é’?i‘”:” group 3, 7% in Ba% 82% for MYC—
B all subgroups )
S— —_—
\, S
Dabrowska-lwanicka A, Nowakowski GS. Blood. 2024;144(25):2573-2582.
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|— ndDLBCL rrDLBCL
Composite N LymphGen (n=18) COO (n=18) Refined COO (n=14)
EZB  (4.3%) BN2 53 unc [ UNG LING I UNC
(15.8%) (5.4%) ane (38.9%) (Dthe' — N n !
MCOE’ A3 (2.3%) Other / -
{.7%) (15.5%) Composite EZB GCB
N1 (9.9%) vy GCB GOB I_

(0.3%)
ST2

(4.9%) EzB

(3S 1T°3) ‘i s
o EZB i DZsig+ b DZsig*
(10.7%) I \
nd

—— Vi A53 o .
(3.8%) other o= gacl IABC AB iIABC
other > N (30.5%) AS3
m

MCD

(52.1%) (0-8%) nd I nd "

rrDLBCL pts have
* More DNA gains, losses, and rearrangements including TP53 depletion
* More TP53 somatic mutations, 17p13 copy number variations and higher TP53 VAF

* Clonal expansion of tumor populations harboring TP53 mutations

Alterations in TP53 represent one the different subtypes of specific mechanisms of resistance

Walker JS, et al. Blood Cancer J. 2025;15(1):120.
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DLBCL Molecular Subtypes to Tailor Treatment

— Next Genetic Subtype
or l —> Generation —> g —> | C1/BN2
1 Sequencing : gg’/é;g
(NGS) DLBclass or LymphGen | c4/sT2
First Line or Escalate after O °5":°D
- Pola-RCHP Inadequate Response e L

Pola-RCHP + Targeted Agent =
N Targeted Regimen
c2 + e Relapsed/Refractory

De-escalate after Early N p-.
g Complete Response

Pola-RCHP + Targeted Agent e~

Pola-RCHP G + ‘/
x

Pola-RCHP + Targeted Agent ¥4

Conclusions: Genetic subtypes can be determined using NGS and DLBclass or
LymphGen classifiers. Treatment could be tailored in first line with the proposed
LymphoMatch clinical trial algorithm, or in patients with inadequate or early complete
responses, and/or in relapsed/refractory DLBCL. Rutherford SC. DOI

Rutherford SC. Hematology ASH Educ Program, 2025.
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ASPEN: Zanubrutinib vs Ibrutinib in Patients With
MYD88L265F Waldenstrésm Macroglobulinemia

CXCR4 and TP53 mutations confer worse

TP53 and Waldenstrom ‘ .
macroglobulinemia o bt o B

CXCR4"S, CXCR4MS, and TP53 mutations were associated
with more favorable outcomes when treated with
zanubrutinib vs ibrutinib.

Patients with Patients with Patients with
VGPR+CR 17%vs 37.2%"  25.0%vs 33.8% CXCR4NS CXCR4FS TP53MUT
MRR 73.6%vs 83.9%  72.9% vs 83.8%
I P53 abns Timeto VGPR+CR  11.1movs8.4mo  11.1 movs 9.3 mo
VGPR+CR
Time to MRR 46movs28mo 2.9 movs 2.9 mo

100
L1 T
* In 5-10% treat t t
no- o tTreatment-naive pts o 78
E © : CXCR4 MRR
S CXCR4 CXCR4 53.8% 85.7%
° I 2 o 300 f ] I d S & Events,n (%) 19 (35.8%) 29 (21.2%)
HR(95% Cl)  1.536 (0.799, 2.953)
n 25%-30% of previously treated pts
o+ T
0 é 1'2 |ls 2'4 s'o 3’6 4'2 4‘8 54 6‘0 42-mo PFS
° . Months 43.5% 57.9%
« shorter OS and PFS with BTK
S or er an WI I CXCR4"" 53 49 46 40 37 35 31 24 8 1 0 e o e e AL Ton hn s i B e B o e 5
CXCR4™ 137 122 116 110 106 101 94 60 18 2 © 0 20 40 60 80 1000 20 40 60 80 1000 20 40 60 80 10
. Patients with more favorable outcomes (%)
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Tam CS, et al. Blood Adv. 2024 Apr 9;8(7):1639-1650. it

|Abbreviations: BTK, Bruton tyrosine kinase; Cl, confidence interval; FS, frameshift; HR, hazard ratio; mo, months; MRR, major response rate; MUT, mutated; NE, not evaluable; NR, not reached; NS, nonsense; PFS,

Treon S P' et al. Blood. 2024 Apr 25; 143 ( 17 ) :1702-1712. progression-free survival; VGPR#CR, very good partial response + complete response; WT, wild-type,
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