N

N

Bioinformatics methods for analyzing anti-hormonal
treatment resistance in breast cancer

Justine Rudewicz, Hayssam Soueidan, Audrey Gros, Gaetan Macgrogan,
Hervé Bonnefoi, Macha Nikolski, Richard Iggo

» To cite this version:

Justine Rudewicz, Hayssam Soueidan, Audrey Gros, Gaetan Macgrogan, Hervé Bonnefoi, et al.. Bioin-
formatics methods for analyzing anti-hormonal treatment resistance in breast cancer. BCBB 2014
(Bordeaux Computational Biology and Bioinformatics), Nov 2014, Bordeaux, France. hal-01120049

HAL Id: hal-01120049
https://hal.science/hal-01120049
Submitted on 24 Feb 2015

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-01120049
https://hal.archives-ouvertes.fr

Bioinformatics methods for analyzing
anti-hormonal treatment resistance
in breast cancer

Justine Rudewicz'#3%°, Hayssam Soueidan'4, Audrey Gros'#3, Gaetan MacGrogan'23, Hervé Bonnefoi’23, Macha Nikolski34> and Richard D Iggo'43

1. Institut Bergonié Comprehensive Cancer Centre, 2. INSERM U916, 3. University of Bordeaux, 4. Bordeaux Bioinformatics Center, 5. CNRS UMRS5800, Bordeaux Computer Science Lab

Changes in clonal dynamics due to therapeutic interventions

One in eight women are affected by breast cancer. Most of them receive Residual tumour
hormonal therapy. Neoadjuvant hormonal therapy is a form of hormonal
therapy given before surgery. Treatment for 6 months causes tumours to
shrink, after which residual tumour is removed by surgery. Unfortunately, in
some cases, the tumour cells are resistant to hormonal therapy and the
patients relapse. This can be caused by intra-tumour heterogeneity:
hormonal therapy eliminates drug-sensitive clones, leaving behind resistant O s
clones. Understanding why some clones are resistant and what their el -' Clone as a part of
characteristics are may lead to the development of alternative therapies. ‘ numerous tumour

sub-populations

Hormonal therapy

HORGEN copy number study

Before After

We compare DNA copy number profiles before and after treatment in
the case of ER+ breast cancers. Very low depth sequencing was performed

i C1 C’1
(llumina GAlIx technology) on biopsies from breast tumours, before and _ "1 |l o,
after treatment. Reads were aligned to the human genome hg19 (bwa). j> = = == > _l | — j> - -
CNAnorm was used to partition reference genome in intervals G = (i, ...,i,) — " "
of non-overlapping sliding windows. Number of reads was converted to a % P S ‘l"/'c' s C C
. . 1" ™1 2072 3T %3 474 55 n n
count vector C = (c,, ...,c,) and then to a ratio vector with respect to a pool Vann S - .
of normal female DNA. apping inhing egmentation vLooJL
Bam files available in the NCBI Sequence Read Archive under accession number SRP035504
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Density of ratios was used to identify different ploidy levels Before treatment

and to assign it to overall intervals G. After treatment

> .
Sample H09: new amplicons appeared in the copy number % o ‘:}/ :
profile after treatment, including an amplicon on 2 - A4 ,
chromosome 6q containing the ER gene (ESR1). In the &% 8| d ‘. ,i i
same way, the normalized segmented copy number ratio of gv: R
the individual ESR1 gene before and after treatment shows % _ S o A
this amplification. FISH confirmed that the amplicon was Yo A
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present after treatment 1 2 3 4 5 6 7 8 9 10 12 14 16 18" 21 X Green: ESR1 probe ; Red: Chr 6 centromere probe

Chromosome
Future work
Very low depth sequencing indicates that there is a clonal selection under anti-
hormonal treatment. To confirm our finding and better characterise clonal ‘ ‘ @
evolution during estrogen deprivation, we will perform deep sequencing of
constitutive and tumour DNA before and after treatment. WHOLE GENOME SEQUENCING AND ANALYSES
? Reference [ . AGTCATTAGGACATGCCTAGCTGAATGA... } tumour
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Future work: We will reconstruct tumour from point mutations, copy number :QSA;’;ZZ‘T‘ST § NA
aberrations and their distribution in the clones. This analyses allow the >GAATTGGCT \\ Aftor treatment
. - . . . . . TGCATA
identification of different cell populations present in the tumour, their G ) 5 GLCATTAG ™
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them to understand mechanisms of clone resistance and characteristics of variation STGCATATAG
resistant clones - /
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