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lNtroauction

10-15% of cancers worldwide caused by viruses.
Several virus types are associated with human cancers.
* Role of other viruses remains controversial.

Some viruses integrate into the host genome, others remain
episomal.

* What is role of integration in gene expression?

« How Is integration associated with disease initiation and
progression”

Viruses are ubiquitous, cancer is not. Why?



TCGA Samples by Disease and Type
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squamous cell carcinoma

Urothelial bladder cancer
Stomach

Cervical cancer
Head and neck
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Virus Analysis Pipeline
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Virus Analysis Pipeline
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Virus Analysis Pipeline
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Virus Analysis Pipeline
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Viral Patterns

BLCA

® None
® HPV
« HHV5
©® BK

® EBV

HPV: 6,16,45,56

HNSC

® None

® HPV1i6

© HPV33

© Other HPV
® HHV5

® Other

Other HPV: 35,56
Other: EBV, HSV1

Other HPV: 31,33,39,52,58,59

CESC

® None

® HPV16

« HPV18

© HPV45

® Other HPV

STAD

® None
® EBV
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Integration Patterns

EBV n-13 HPV16 n-36 HPV18 n-5

® Integrated HPV33 - Other HPV -

@ Not Integrated

90% 50%

N>5 only
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RNA Expression Level (RSEM)

RAD51B Exon Expression
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RNA Expression Level (RSEM)

RAD51B Exon Expression
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BA-4077 Exon Expression Near Virus Integration (+/- 1 Mbp)
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Gene expression near integration (100 Kbp, CNV +)

Upstream (5’)

Within Integration

Downstream (3’)




Gene expression near integration (100 Kbp, CNV -)

Upstream (5’) Within Integration Downstream (3’)




summary

 Developed a pipeline for multi-modal integration of
TCGA data.

« RNA-Seq for virus discovery and expression
analysis,

« WGS, WXS for integration analysis,
e Unified visual representation of integration events.

* |llustrated close association between virus integration,
copy number domains, and expression levels.
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Integration by Tumor

BLCA CESC

@ Integrated
@ Not Integrated
HNSC STAD




Select Virus Reference

GRCh37 Human
PVE

PV16

P\V18

PV/31

PV33

P\ 35

PV39

P\V45

PV/52

PV56

PV58

PV59

BK (Polyoma BK)

PyV7 (Polyoma HPyV7)
HV 1

EBV (HHV 4 / Epstein Barr)
V5 (Cytomegalovirus)
BV (Hepatits B)

Merkel Cell Polyoma




