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Spectrum of TP53 gene mutations in circulating tumor
DNA and the associated response to first—line trastuzumab—
based therapy in breast cancer patients in China

SRE FEEFMFRMEER

BACKGROUND: TP53 mutations
are common in breast cancer. There
is a lack of large—scale cohort studies
investigating the TP53 landscape in
breast cancer in the Chinese population.
The predictive value of TP53 mutation
for anti—cancer therapy in breast cancer
is controversial. Therefore, we analyze
the spectrum of TP53 mutations among
804 breast cancer patients in China
and analyzed the relationships between
TP53 mutations and their impact on
the prognosis and efficacy of first—line
trastuzumab—based therapy.

METHODS: Target—region capture
deep sequencing was used to analyze the
whole exome and introns of the TP53 in
circulating tumor DNA. We analyzed the
spectrum of TP53 mutations in different
breast cancer subtypes. We evaluated the
prognostic and predictive values of TP53
mutation in our cohort of patients through

a multivariate Cox proportional hazards

Keywords: Breast neoplasms; Next—generation sequencing; Circulating tumor DNA; TP53; Mutation

model. We also validated our results in the
MSK-IMPACT cohort.

RESULTS: A total of 804 patients
were ultimately analyzed, and 53.6%
harbored a TP53 mutation, which was
higher than that observed in the 35.9%
of MSK—IMPACT cohort. The majority
of the mutations were missense (55.7%)
and 75.1% of the mutations clustered in
exons 5—8, mostly spanning the DNA—
binding domain of the protein. TP53
mutations were differentially distributed
in different molecular subtypes (p<0.001).
The triple—negative breast cancer (TNBC)
and HER2—positive/hormone receptor
(HR)—negative patients had a higher TP53
mutation frequency than luminal—type
breast cancer (p<0.01). TP53 mutation
located in exons 5—8 was significantly
associated with poor disease—free survival
(DES) compared to TP53—wild patients.
The median DFS for patients with TP53

point mutations versus that of patients

with non—TP53 mutations was 28.5
months versus 40.6 months, respectively
(hazard ratio=1.32, confidence interval
(CI) 95%, 1.09—1.61, p=0.005). TP53
was an independent marker for poor
overall survival (OS) in breast cancer
patients of the MSK—IMPACT cohort.
The median OS for patients with TP53
mutations versus that of patients without
TP53 mutations was 104.3 months versus
265.0 months, respectively, in this cohort
(hazard ratio=3.12, CI 95%, 2.50—
3.90, p<0.0001). The multivariate Cox
regression analysis also indicated that TP53
was a predictive biomarker for poor OS
in breast cancer patients. TP53 mutation
status was not significantly associated with
progression—free survival (PFS) in patients
who received first—line trastuzumab—based
therapy. Interestingly, we found that in
the taxane—based treatment group patients
with TP53 mutations had better PFS than

patients without TP53 mutations, and the

median PFS was 12.1 months versus 2.7
months, respectively (hazard ratio=0.27;
95% confidence interval (CI), 0.09—0.97,
p<0.001). However, in the non—taxane—
treated group the result was the opposite;
patients with TP53 mutation had poor PFS
compared with TP53 wild—type patients
(median PFS was 3.9 months versus 9.5
months, respectively; hazard ratio=5.51,
95% CI, 1.66—18.22, p=0.005).
CONCLUSIONS: TP53 somatic
mutations are common in Chinese breast
cancer patients and are more frequently
observed in HER 2—positive/HR —negative
patients and in those with the TNBC subtype.
TP53 mutations could be a prognostic
biomarker of OS in breast cancer patients,
but only TP53 mutations located in exons
5—8 could be an independent prognostic
marker for worse DFS. The impact of TP53
mutations on trastuzumab+taxanes and
trastuzumab+nontaxanes chemotherapy was

the opposite.
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Helper innate lymphoid
cells (ILCs) were recently
recognized as lineage—negative
lymphoid cells that do not express
rearranged receptors and have
important effector and regulatory
functions in innate immunity.

However, to our knowledge,
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Helper innate lymphoid cell lymphoma: a new entity?

Keywords: innate lymphoid cell, lineage negative, lymphoma, TP53, IGLV2-14/IGLL5 fusion.

no cases of hematological
malignancies arising from helper
ILCs have ever been reported in
the literature. Here, we report a
case of a 17—year—old man with
multiple lymphadenopathy who
was diagnosed with lineage—
negative lymphoma that displayed
a helper ILC phenotype.
Histological examination
showed large monomorphic
atypical lymphoid cells with
prominent nucleoli and abundant
eosinophilic cytoplasms with
scattered and patchy distributions.

Large amounts of histiocytes and

infiltrating lymphocytes were
observed in the background.
Immunostaining revealed positive
LCA and CD79a expression
but negative expression of all
lineage markers. IG and TCR
rearrangement analysis showed
prototype. Tumor cells strongly
expressed helper ILC phenotypic
markers, such as CD127, IL—
1R, GATA3, ST2, IL-17R B,
and RANKL, and helper ILC—
produced cytokines, such as [IL—4
and GM—CSF. PD-L1/PD—-L2-
positive histiocytes and FOXP3—

positive Tregs were observed in

the tumor microenvironment.
Flow cytometry of bone marrow
at recurrence was positive for
IL-1R and negative for T, B,
NK and myelogenous lineage
markers. TP53 sequencing
showed that exon 5 was
replaced with an intergenic
sequence of chromosome 21.
Next—generation sequencing
demonstrated a novel IGLV2—
14/IGLL5 fusion and mutations
or deletions of tumor suppressor
genes, such as PTPRB, PPP2CB
and UPK1A. This tumor was

very aggressive, resistant to

chemotherapy, recurred with
bone marrow involvement,
and caused the death of the
patient within 6 months. To our
knowledge, this is the first report
of a hematological malignancy
potentially arising from helper
ILCs. We propose negativity for
lineage markers and positivity for
CD127/IL—1R in combination
with specific transcription factor
expression as markers of this
tumor. This finding represents
a novel addition to the growing
spectrum of hematological

malignancies.
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