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Patterns of co-occurrence or mutual exclusivity of genetic alterations have been suggested by large-scale NGS
studies in chronic lymphocytic leukemia (CLL). However, the relationship between high-risk lesions such as
del(11q)/ATM mutation and del(17p)/TP53 mutation has not been well-established. Here, we perform an in-
depth study of these alterations in CLL by applying NGS and CRISPR/Cas9 approaches.

INTRODUCTION

Figure 1. Mutational analysis of del(11q) CLL patients. A) Mutational
landscape of del(11q) patients. B) Co-occurrence of ATM and TP53
alterations in CLL patients. We found a significant lack of ATM mutations
in patients with biallelic TP53 alterations (deletion and mutation)
(P=0.002) as well as a complete absence of TP53 mutations in patients
with biallelic ATM loss (P=0.0002). We also detected a mutual exclusivity
between biallelic TP53 and biallelic ATM alteration (P=0.03).

1. Biallelic loss of ATM and TP53 is virtually inexistent and therefore mutually exclusive in our CLL cohort.

2. CLL CRISPR/Cas9-generated cellular models contribute to understand the mechanisms underlying this mutual
exclusivity, as HG3-del(11q)ATMMUTTP53MUT cells showed slower growth rate, an aberrant phenotype and
defective mitosis.

CONCLUSIONS
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METHODS

Figure 3. Effects of biallelic loss of
TP53 and ATM on the phenotype
and cell cycle control of
CRISPR/Cas9-edited cell lines. HG3-
del(11q)ATMMUTTP53MUT cells were
enlarged (A) and showed polyploid
(>4n) population together with a
profound G2/M cell-cycle arrest 24
hours post-irradiation (B).

Figure 2. Effects of biallelic loss of TP53 and ATM on proliferation and 
viability of CRISPR/Cas9-edited cell lines. Cells harboring del(11q) 
together with ATM and TP53 mutations exhibited a slower growth rate 
(A) and diminished viability than the rest of conditions (B).

The study was based on 271 CLLs enriched in del(11q)/del(17p) cases for the aim of the study (17.3% out of 
them with del(11q) and 10.7% with del(17p)). NGS was performed using a custom-design panel including 54 CLL-
related genes. HG3 CLL cell-line was edited by CRISPR/Cas9 to reproduce high-risk alterations and characterize 
their functional effects.

Co-occurrence of biallelic ATM and TP53 alterations is rarely detected in chronic lymphocytic leukemia (CLL) and 
results in defective mitosis in CLL CRISPR/Cas9-generated  cellular models
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