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Background 

•  Inflammatory Breast Cancer (IBC)[1] 
–  Rare (1%~4%) & Aggressive 
–  Affects young patients population 
–  Standard breast cancer risk factors NOT applicable 
–  NO known risk factors specified to IBC 
–  Recurrence and/or metastases 
–  5-year survival rate: limited to 40%[2] 

•  Whole genome sequencing on 20 IBC samples  
–  Matched tumor-normal pairs 
–  Coverage: tumor sample: 60X; normal sample: 60X(the first 

two) /40X 
–  Currently two pairs of samples have been finished 

 [1] Kerger, Amy L., and Mary C. Mahoney. "Inflammatory Breast Carcinoma." Contemporary Diagnostic Radiology 38.17 (2015): 1-5. 
[2] Bertucci, Francois, et al. "Gene expression profiling for molecular characterization of inflammatory breast cancer and prediction of response to 

chemotherapy." Cancer research 64.23 (2004): 8558-8565. 
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Somatic SNVs for IBC Samples 

3 

Sample Id IBC_228 
 

IBC_298 
 

Somatic 
4041  

(novel*:3578 | standard*: 463) 
5475  

( novel:5000 | standard: 475) 

Coding 
38  

( novel: 32 | standard: 6) 
(syn:16; non-syn:20; stopgain:2) 

54  
( novel: 47 | standard: 7) 

(syn:10; non-syn:43; stopgain:1) 

Intronic 1447  
(novel:1277 | standard: 170) 

1942  
( novel:1752 | standard: 190) 

Intergenic 2264  
( novel:2008 | standard: 256) 

3034  
( novel:2792 | standard: 242) 

Splicing 0 1 

* Absent in dbSNP database; * Present in dbSNP database 



Compare Somatic SNVs across Breast Cancers 
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Sample Id IBC ER+,HER2- Er+,HER2+ ER-,HER2+ TNBC BRCA1 BRCA2 

Somatic 4758 12643 2273 4256 3752 5658 8474 

Exonic 46 157 18 48 38 43 51 

Intronic 1674 4737 777 1609 1322 1849 2247 

Intergenic 2649 6745 1316 2263 2127 3340 3963 

Splicing 1 11 0 1 2 2 4 
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IBC_298	  
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Estrogen Receptors (ER) 

Progesterone Receptors (PR) 

Human Epidermal growth factor 
Receptor 2 (HER2) 

Germline mutations in BRCA1, 
BRCA2	  
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Figure	  1.	  Genomic	  heatmap	  for	  base	  subsAtuAon	  frequency	  at	  trinucleoAdes	  context	  	  	  

MutaAon	  type	  

IBC_228	  

IBC_298	  

	  
	  
	  
	  
	  
	  
	  
	  
	  

Ø  “XpYpZ” triplet 
§  Y: Mutated base 
§  X,Z: Any base  
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Figure	  2.	  Genes	  with	  somaAc	  variants	  prioriAzed	  by	  FunSeq2	  	  



Annotation of Genes with Mutations Present in All 
Breast Cancer 
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Annotation of Genes with Mutations Absent 
in IBC Samples 
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Next Steps 

•  Base substitution frequency at wider sequence context 
(3bpà20bp) 

•  Similar pipelines for germline mutations 

•  More methods/framework analyzing somatic mutations 

•  Combine more published data sources and compare IBC 
with other types of breast cancer 

•  Integrate more sequencing data of IBC samples 
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