Eg %IS{T(?T%Q Fast and Cost-

effective Cloud-based Pipelines to Analyze Cancer Sequencing Data

INOGCRAS

David | Heiman?, Scott Ritterbush?, Sam Wiseman?, Samantha Van Seters?, Saveliy Belkin®, David Lehotzky!, Chunyang Bao?, Antonia Kowalewski'2, Ron Solan?, Chip Stewart®, Brian P Danysh?,
Andrew D Cherniack?, Luis Antonio Corchete Sanchez'*, Haruna Tomono!, Gengchao Wang!?, Vasuki Narasimha Swamy’, Xavi Loinaz!, Zachary Everton!, Gang-Hee Lee?®, Won-Chul Lee?, Hansol Park?,
Ryul Kim?, Young Seok Ju®®, Julian Hess®, Esther Rheinbay?*, Gad Getz!2*

Broad Institute of MIT and Harvard; “Harvard Medical School; *Inocras Inc.; "Massachusetts General Hospital; “Korea Advanced Institute of Science and Technology

Background

» Over the course of many years, our lab has
developed and rigorously tested standardized
computational pipelines for comprehensive
analysis of cancer genome data, including
whole-exomes and whole-genomes from
tumor-normal pairs.

e Our lab has built and maintains wolF, a
custom workflow manager and cloud
orchestration tool leveraging the Google Cloud
Platform (GCP)

+ With decades of experience, our lab offers
optimized, cost-effective, and cutting-edge
solutions and is open to collaboration

Our custom pipelines are capable of analyzing
various types of data to detect single-nucleotide
variants (SNVs), allele-specific copy number
variants (CNVs), and structural variants (SVs), while
also performing quality control (QC), purity/poidy
estimation, and other analyses (Figure 1)

After years of development, our characterization
pipeline faced its greatest scalability challenge in
the TCGA dataset, which contains more than 8,000
whole-genome sequenced (WGS) tumor-normal
pairs

In collaboration with Inocras, Inc., we are
currently validating our findings from our TCGA
analysis and performing cohort-level analysis to
discover novel mutations associated with 31
cancer types

Optimization

s QOur optimization dramatically decreased the
time and cost of the analysis of the TCGA runs
(Figure 2)

e Significant improvements came from updates
ta wolF parameters

s GCP optimizations suggested by expert Google
engineers further reduced costs

= wolF's profiling tools provide details about cloud
resource consumption, allowing us to identify
expensive pipeline steps and plan future
optimizations (Figure 3)

¢ Thanks to several months of optimization work,
we were able to fully characterize more than
8,000 pairs in less than four weeks in our
production run (Figure 4)
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Figure 2: Pipeline optimizations
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