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Background: Subclonal evolution during primary breast cancer treatment is
largely unexplored. We aimed at assessing the dynamic changes in subclonal
composition of treatment-naïve breast cancers during neoadjuvant
chemotherapy.
Methods: We performed whole exome sequencing of tumor biopsies collected
before, at therapy switch, and after treatment with sequential epirubicin and
docetaxel monotherapy in 51 patients with primary breast cancer, included in a
neoadjuvant phase II trial.
Results: There was a profound and differential redistribution of subclones during
epirubicin and docetaxel treatment, both in tumors with and without a clinical
response to either treatment. While truncal mutations and main subclones
persisted, smaller subclones frequently appeared or disappeared.
Reassessment of raw data, beyond formal mutation calling, indicated that the
majority of subclones seemingly appearing during treatment were in fact present
in pretreatment breast cancers, below conventional detection limits. Likewise,
subclones which seemingly disappeared were still present, below detection
limits, in most cases where tumor tissue remained. Tumor mutational burden
(TMB) dropped during neoadjuvant therapy, and copy number analysis
demonstrated specific genomic regions to be systematically lost or gained for
each of the two chemotherapeutics.

Conventional chemotherapy still plays the main role in the treatment of multiple cancer forms and
resistance to chemotherapy remains the main reason for treatment failure and death among cancer
patients. However, the molecular mechanisms underlying resistance to chemotherapy in vivo remains
poorly understood. Taking breast cancer as an example, there have been significant improvements in
cancer therapy over the last decades, although, resistance to chemotherapy remains the main
obstacle to cure among patients. In metastatic disease, responses are in general of short duration
(months), leading to multi-resistance and death within a time-frame of a few years only [1]. A long-
term goal is to identify biomarkers that may be applicable in testing for drug sensitivity prior to
commencement of therapy for individual patients, leading to early administration of optimal treatment
and sparing patients from side-effects of inefficient treatment.
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Abstract Background

Material & Methods
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Aim

• The identification of factors predicting outcome to individual compounds
(monotherapy) [2], contrasting combination regimens for which factors
predicting sensitivity to individual compounds may not be identified.

• To assess the dynamic changes in subclonal composition in 109 patients with
large, treatment-naïve primary breast cancers.

Results
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Conclusions
1. 2.

3.

Both epirubicin and docetaxel
monotherapy to causing profound
redistribution of smaller subclones in
primary breast cancer, while early
truncal mutations and the main
subclones generally persisted
through treatment.

Tumor Mutational Burden during chemotherapy 
stratified based on response groups
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After Epirubicin
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TMB was 
significantly 
decreased among 
responders to 
Epirubicin
treatment. 
(p=0.043)

A significant 
decrease in TMB 
was observed 
amomg non-
responders to 
Docetaxel. 
(p=6x10-3)

Differences in Copy Number Alterations during 
chemotherapy

After Epirubicin 
Increase in copy 
number gains for 
chromosomes 16 and 
18 and an increase in 
copy number losses 
for chromosomes 1 
and 6.
After Docetaxel 
Increase in copy 
number gains in 
chromosome 8p and 
an increase in copy 
number losses in 
chromosomes 1 and 
8q arm.
A significant increase 
in copy number 
losses for the MYC
gene and a significant 
decrease in copy 
numbers of the 
ERBB2 gene.Subclonal redistribution during chemotherapy

During chemotherapy 
subclones are shrinking 
while other acquire new 
mutations and form new 
subclones.

Early truncal sublones 
are predominantly 
persisted during 
chemotherapy while 
smaller sublcones are 
more dynamic.
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