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Introduction: Ataxia telangiectasia mutated (ATM) kinase is one of the key regulators of DNA damage repair in the
cell. ATM is frequently mutated across a variety of cancer subtypes. Loss of proper ATM function can lead to
targetable vulnerabilities in the cancer cell. Different mutation types in ATM gene (missense, frameshift, nonsense)
exist in different domains which may have varying effects on the protein’s expression. In this study, we studied ATM
mutation variants and their effects on ATM expression in advanced solid malignancies.
Methods: Tumor samples with Next Generation Sequencing data were retrospectively identified from a larger set of
tumor and biopsy samples of ATM-mutant advanced solid malignancies and ATM immunohistochemistry (IHC) was
performed. IHC slides were assessed for nuclear staining intensity by a trained pathologist. Loss of ATM was defined
as complete absence of nuclear labeling. Retained ATM staining was defined as any nuclear labeling, with most cases
exhibiting diffuse nuclear labeling when retained.
Results: Of 127 samples which were tested for ATM IHC, 92.1% (n=117) had missense mutations, 1.6% (n=2)
nonsense mutations, 0.8% (n=1) frameshift, and 5.5% (n=7) splice-site as shown in Table 1. Total loss of expression
for this cohort was 23% (n=127) with loss of 19% (n=22) among missense, 50% (n=1) among nonsense, 100% (n=1)
among frameshift, and 71% (n=5). Of the missense mutations alone, there was 23% (n=6) ATM IHC loss in mutations
located in the kinase (PI3K/PI4K) domain as compared to 18% (n=16) in other domains.
Discussion: Loss of ATM expression was found in 23% of this cohort. Tumors with protein-altering mutations
(frameshift, nonsense, splice site variants) were more likely to have loss of protein expression than missense variants.
In tumors with missense variants, tumors with variants in the PI3K domain had slight increase prevalence of ATM loss
than tumors with variants in other domains. Further studies on tumor tissue from larger cohorts of patients with
advanced solid cancers incorporating clinical response data are on-going to validate the clinical significance of these
findings and predictive capability of ATM protein loss.
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Introduction
•
•

•
•

Ataxia telangiectasia-mutated (ATM) is a
key regulator of DNA damage repair (DDR)
pathways as shown in Fig 1.
Loss of ATM kinase function leads to
increased response to DDR targeted
therapies like ATR inhibitors and platinum
chemotherapy.
Some patients with ATM mutant cancer do
not respond to treatment.
Different mutation types (missense,
deletions, frame shift, nonsense) in different
domains exist which may varying effects on
ATM expression.
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Fig 2. Distribution of mutation types across the expected functional effects
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• Loss of ATM expression was found in 23%
of this cohort.
• Missense mutations were the most
common mutation type seen in this cohort.
• Tumors with protein-altering mutations
(frameshift, nonsense, splice site variants)
were more likely to have loss of protein
expression than missense variants.
• In tumors with missense variants, tumors
with variants in the PI3K domain had slight
increase prevalence of ATM loss than
tumors with variants in other domains.
• Further retrospective studies with more
mutation types and larger cohorts
incorporating clinical data are on-going to
validate the clinical significance of these
findings and predictive capability of ATM
protein loss.

Significance

Colon Adenocarcinoma – ATM Loss

Solid tumors can harbor a wide range of
mutation types in various domains spanning
the ATM gene and can have different effects
on protein expression. ATM IHC can be
useful to confirm a deleterious loss of ATM
and identify patients with tumors who might
be amenable for therapies like platinum
chemo, DDR inhibitors, and/or immune
checkpoint blockade.

Prostatic Adenocarcinoma – ATM Loss

Fig 1. ATM signaling pathway

Aim
We studied the relationship between the
different ATM gene variants and their effect on
ATM protein expression in patients with
advanced solid malignancies.

Methods
• 1394 patients with ATM-mutant cancers were
retrospectively identified.
• Inactivating and inferred inactivating samples
were all considered “inactivating”.
• MutPlot mutation mapping tool was used to
generate the frequency and domain distribution
of the different mutation types.
• ATM immunohistochemistry (IHC) was
performed for 127 of these tumors which had
Next Generation Sequencing (NGS) data and
available tumor or biopsy samples.
• IHC slides were assessed by a trained
pathologist for nuclear staining intensity of ATM
• Loss of ATM was defined as complete absence
of nuclear labeling. Retained ATM staining was
defined as any nuclear labeling, with the vast
majority of cases exhibiting diffuse nuclear
labeling when retained.

Fig 3. IHC images (200x) showing ATM staining

Functional
domain

Missense
Total

Loss (%)

PI3K/PI4K

26

6 (23)

Others

91

16 (18)

Nonsense

Frameshift

Total

Loss (%)

Total

Loss(%)

2

1 (50)

1

1 (100)

Splice
TOTAL

117

22 (19)

2

1 (50)

1

1 (100)

Splice-site
Total

Loss(%)

7

5 (71)

7

5 (71)

Table 1. ATM mutation and ATM IHC loss by NGS functional domain
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Fig 4. Mutation map showing frequency-domain distribution of the different mutation types.
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