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ATM kinase as an active monomer: nuclear functions
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ATM as an active dimer: cytoplasmic functions

(PDGFD Cell membrane CLU®

/df

| signalling
G§H\ pathway \
0 \\ Cap-dependent
translation

NADP,H\ ' ‘ \
Increased
! oxidative stress
= />

_ Mitoph
§|\NCLL© tophagy Cell growth Autophagy

e D e Adapted from Ambrose, Gatti, Blood 2013

v

/\@a\

@




ATM gene, localised on 1123, is frequently altered in CLL
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Inactivation of ataxia telangiectasia mutated gene in B-cell chronic

|ymphocytic leukaemia Microarray analysis reveals that TP53- and ATM-mutant B-CLLs share a
defect in activating proapoptotic responses after DNA damage but are
distinguished by major differences in activating prosurvival responses
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September 4, 2003
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p53 dysfunction in B-cell chronic lymphocytic leukemia: inactivation of ATM Mutations in the ATM gene lead to impaired overall and treatment-free
as an alternative to TP53 mutation survival that is independent of /GVH mutation status in patients with
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Ataxia telangiectasia mutated-deficient B-cell chronic lymphocytic

leukemia occurs in pregerminal center cells and results in defective
damage response and unrepaired chromosome damage
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ATM gene alterations and ATM kinase deficiency

 ATM mutations occur in up to 36% of patients with 11q deletion

* In majority of cases loss of both ATM alleles is required for the loss of ATM kinase activity

* ATM alterations are subclonal in a proportion of patients
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Clinical impact of ATM alterations
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VOLUME 30 - NUMBER 36 DECEMBER 20 2012

Biallelic ATM Inactivation Significantly Reduces Survival in
Patients Treated on the United Kingdom Leukemia
Research Fund Chronic Lymphocytic Leukemia 4 Trial
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CLINICAL TRIALS AND OBSERVATIONS

Single-agent ibrutinib in treatment-naive and
relapsed/refractory chronic lymphocytic leukemia:
a 5-year experience
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ATM alterations and genomic instability

Leukemia
https://doi.org/10.1038/541375-019-0446-4
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Strategies to target ATM defect in CLL
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Dependency 1. ATM and single strand break repair- targeting PARP

g
% " 2010 116: 4578-4587
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) online August 25, 2010

The PARP inhibitor olaparib induces significant killing of ATM-deficient
lymphoid tumor cells in vitro and in vivo

Graeme Smith, Judy E. Powell, Zbigniew Rudzki, Pamela Keamns, Paul A. H. Moss, A. Malcolm R.
Taylor and Tatjana Stankovic
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PICLLE TRIAL
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A multi-centre phase | trial of the PARP inhibitor olaparib in
patients with relapsed chronic lymphocytic leukaemia,
T-prolymphocytic leukaemia or mantle cell lymphoma

= 15 patients enrolled in the trial Dr Guy Pratt Nicola Fenwick

= Olaparib generally well tolerated
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Dependency 2. ATM and replication stress —targeting ATR
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ATR inhibition induces synthetic lethality and overcomes
chemoresistance in TP53- or ATM-defective chronic lymphocytic
Dr Kwok leukemia cells

Marwan Kwok, Nicholas Davies, Angelo Agathanggelou, Edward Smith, Ceri Oldreive, Eva
Petermann, Grant Stewart, Jeff Brown, Alan Lau, Guy Pratt, Helen Parry, Malcolm Taylor, Paul Moss,
Peter Hillmen and Tatjana Stankovic
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Dependency 3. ATM and HRR- targeting deubiquitinase USP7
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USP7 inhibition alters homologous recombination repair and targets
CLL cells independently of ATM/p53 functional status
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Dependency 4. ATM and Ribonucleotide excision repair
RNaseH2 as a new target?
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RNaseH2

Ribonucleotide Excision
Repair (RER)
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CRISPR screens identify genomic ribonucleotides as
a source of PARP-trapping lesions
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Strategies to target ATM defect in CLL
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Conclusions

* ATM-defective phenotype in CLL has functional and clinical consequences.

* Due to genomic instability ATM-defective CLL subclones may drive disease
progression even in an era of new targeted treatments.

ATM-deficient phenotype provides an opportunity for targeting oxidative stress,
DNA repair dependency pathways and potentially immune checkpoints.
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