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IBC Background

Inflammatory Breast Cancer – the most aggressive and lethal form of 
breast cancer  

Associated with high risk of developing distant metastasis and lower 
survival rate  

Development of skin erythema and edema due to cancer cells invading 
the lymphatic vasculature of the skin

No previous study for whole genome/exome characterization of IBC 
patients. 
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inhibition of bromodomain and extraterminal domain

(BET)-containing proteins, in particular BRD4, has been
reported to down-regulate MYC expression and MYC-de-

pendent gene expression programs in a variety of

hematopoietic and solid tumor cancer models and primary
cells [30–32]. Of 31 % of IBC cases in this series harboring

MYC amplifications, the 19 triple-negative inflammatory

breast carcinoma (TNBC cases) had 8 (42 %) with MYC

amplifications (median copy number 8X, range 7–20), and
the 36 non-TNBCcases harboredMYC amplification at a rate

of 9 (25 %, median copy number 7X, range 6–21). Although

the enrichment seen in the currently study was not signifi-
cantly different from that seen in the non-IBC breast cancers

evaluated with the same sequencing assay, Balko et al. 2014

cite a frequency of 10 % of focal MYC amplification in
TNBC [33]. However, on review of 3079 invasive ductal

carcinomas for whom CGP was performed in the course of

clinical care, focal MYC amplification was observed at a
frequency of 26.5 % (816 cases) (data not shown). This large

series amalgamates TNBC and other biomarker-positive

breast cancers. The comparison to Balko et al does suggest
IBC is enriched for myc amplification, but the comparison

with the 3079 case series draws that conclusion into question.

A follow-up study looking carefully atMYC amplification in
biomarker defined IBC and non-IBC breast cancer is needed

to resolve this issue.

In addition to the well-known opportunity to target
ERBB2 amplified invasive breast cancers including IBC

with anti HER2 targeting agents, including antibody ther-

apeutics and oral kinase inhibitors, recent evidence has
emerged that non-amplification ERBB2 alterations includ-

ing both single base substitutions and insertion mutations

also occur at a lower frequency in breast cancer [34]. At
23 %, the enrichment of ERBB2 alterations in the current

study of IBC compared with non-IBC breast cancers
(which currently average a 14–18 % ERBB2 positive

Fig. 1 Distribution of genomic alterations in 53 cases of inflammatory breast cancer

Fig. 2 Genomic alterations in 53 cases of inflammatory breast cancer
grouped by biology pathways
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Hybrid-capture assay study on 55 IBC samples
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Goal of current study

To identify genomic variations playing key role in progression 
of IBC 

To differentiate between IBC and non-IBC samples on 
genomic level 

Validation of the candidate markers in independent IBC and 
non-IBC samples
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Sample ID Age Race HER2 +/- ER  +/- PR +/-
101 59 White Positive Positive positive
111 47 White Positive Negative Negative
150 54 White Negative Positive Positive
193 41 Black Negative Positive low positive
208 56 White Negative Positive Negative
220 60 Hispanic Negative Positive Positive
235 42 Black Negative Positive positive
266 40 Black Negative Positive Positive
267 59 White Positive Negative Negative
172 75 White Negative Negative Low Positive
228 68 White Negative Negative Negative
232 52 White Negative Negative Negative
298 57 White Negative Negative negative
300 39 White Positive Negative Negative
305 69 White Negative Negative Negative
311 49 Hispanic Negative Negative negative
312 68 White Negative Positive Positive
328 50 White Positive Negative negative
333 64 Black Negative Negative Negative
343 57 White Negative Low Positive negative

Clinical information for  20 IBC samples
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IBC sequencing details

Genomic DNA from 20 snap frozen from MD Anderson Cancer 
Center with tumor cellularity > 60%

Standard Illumina paired-end whole genome sequencing with 
median coverage of 60X using the Illumina HiSeq 2500 
sequencing platform for first 2 tumor-normal pair 

For remaining 18 samples, normal sample sequenced at 40X 
and tumor at 60X
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Non-IBC samples selection

• 20 IBC samples; 81 TCGA WGS samples (w/ clinical info)
• ER/PR status, HER2 status

• HER2 + & ER/PR +*
• HER2 + & ER/PR -
• HER2 - & ER/PR +
• HER2 - & ER/PR -

• Ages
• Race
• 58 TCGA samples with all info available

• *At least one is +; “Low-positive”: positive; “Low-negative”: negative
• “Indeterminate” or “Not Available” or “Not Evaluated” or “Equivocal”: 
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IBC Samples subtype status
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Non-IBC Samples subtype status
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Age distribution of IBC and non-IBC patients 

IBC non-IBC 9



List of non-IBC Samples from TCGA
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QC Analysis of 20 tumor-normal pair of 
IBC whole genome samples
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Pancancer 
 

BRCA IBC Pancancer 
 

BRCA IBC 

Normal	 Tumor	

Mean Depth distribution comparison 
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% Mapped Reads distribution comparison 
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BRCA IBC 

Normal	
Tumor	
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% Properly Mapped Reads distribution comparison 
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14



% unmapped Reads distribution comparison 
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BRCA IBC 
15



Raw FASTQ (20 IBC Samples)

Alignment	by	BWA-MEM
PCR	removal
Bam	Sorting	

SNV & INDEL CALLING MODULE

Germline Somatic

GATK	Haplotype	Caller MuTect/Strelka

germline	SNPs germline	INDELs somatic	SNPs somatic	INDELs

SV MODULE

Germline Somatic

CNVnator

germline	CNVs

Somatator

somatic	CNVs

CNV CALLING MODULE

CREST

germline	SVs somatic	SVs

Pipeline to generate catalogue of genomic variants 16



Germline SNPs across 20 IBC Samples
GS	SNPs
Filtered	
SNPs
Called	
SNPs
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Germline INDELS across 20 IBC Samples
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GS	INDELs
Filtered	
INDELs

Called	INDELs



Somatic SNPs across 20 IBC Samples
GS	SNPs
Filtered	
SNPs
Called	
SNPs
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Somatic Coding SNPs across 20 IBC Samples

Non-synonymous

Synonymous

Premature	Stop
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Somatic INDELs across 20 IBC Samples
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Somatic SNPs across non-IBC Samples
GS	SNPs
Filtered	
SNPs
Called	
SNPs
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Annotation of Somatic SNPs across 20 IBC Samples

Fraction	of		SN
Vs
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Germline SVs across 20 IBC Samples
Deletion
Insertion

CTX
ITX
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Somatic SVs across 20 IBC Samples
Deletion
Insertion

CTX
ITX
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Future Directions

Finish somatic CNV calling on IBC samples

Leverage the variant data to compare IBC and non-IBC 
samples.
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