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BACKGROUND

• Two-hit hypothesis
• Tumor suppressor genes inactivated by both germline & somatic mutations

• Recent papers
• Focused on germline variation
• Adopted separate model for each of germline and somatic variations



PROBLEM STATEMENT

• Studying patterns of correlation between rare somatic and 
germline cancer variations
• Combining both signals
• Inference of correlation patterns
• Prediction of correlation incidence



DATA

• Inflammatory Breast Cancer (IBC) Cohort

• We used 17 of the IBC samples

• More than 4 million (rare & common) variants per sample on average 
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⍀ PERTAIN RARE VARIANTS NOT FOUND IN DATABASES
OR FOUND WITH ALLELE FREQUENCY <0.15%

⍀ ON AVERAGE, ~40-45% OF VARIANTS ARE RARE
⍀ PARTITION BOTH SAMPLES & DATABASES
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⍀ GENERATE RESULTS
⍀ TO BE FOR DATA 

GENERATION

Analysis
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METHODS
SCRIPTS

• Funseq stats script easily generalizable (will talk to Shaoke)

• Chromosome, location, HUB, GENE, PPI, Coding & Noncoding 
features, and others.

• Flexible, accepts custom regex and new features 

• Results interpretable with R
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RESULTS
SYNONYMITY & CODING REGION DISTRIBUTION
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SOMATIC-GERMLINE CORRELATION

• A somatic-germline correlation is a measure of the co-occurrence 
of both kinds of mutations

• At the gene level, frequency of co-occurrence

• Might be at other levels (hubs, coding/noncoding regions, etc.)

• Might be in terms of ratios instead of frequencies
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LEARNING OUTCOME & CHALLENGES

• AWK, REGEX, text processing on UNIX Systems
• Bedtools, VCF & BED, and REST APIs
• Better understanding of cancer genomics 

• Louise > Grace > Farnam transitions
• Memory limits and disk over-quotas
• Solved through experimentation with DB and sample partitions



NEAR FUTURE WORK

• Further analysis
• Genes, hubs, location, chromosome

• Data Generation
• 17,000+ x 17 samples x variation type (somatic vs germline)

• Machine Learning problem(s) definition
•Which gene/variant features should be considered?
• Classification vs regression problem
• Will correlation occur vs to what extent it would?

• How many models?
• Which models?
• Parametric? Nonparametric? Deep Learning (with Dropout to combine both somatic and germline)? 
• Frey et al. (2015) only attempted DL so far

• Prediction Task
• How likely is a given sequence/gene going to have somatic-germline variation correlation?
• How likely is a given sample expected to have variation correlation?
• How malignant would the effect of correlation be?
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