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Outline of today’s agenda

● Introduction to ISB-CGC and the data commons
● ISB-CGC’s approach to derived data
● Data exploration in BigQuery (‘Excel-like data tables in the cloud’)
● Hands on demonstration of the Google Cloud with focus on BigQuery



Ways to use data and 
tools:

• Explore datasets
• Create cohorts
• Run pipelines
• Specialized DBs

○ Mitelman DB of 
Chromosomal 
Aberrations & 
Gene Fusions

○ The TP53 DB
○ caNanoLab

Focus today is on 
analysis of derived 
data in BigQuery

The ISB-CGC homepage
isb-cgc.org



https://mitelmandatabase.isb-cgc.org/



https://tp53.isb-cgc.org/



https://cananolab.cancer.gov



The three Data Commons host and control access to 
different types of cancer data



● Moving Excel files into the cloud
● Derived molecular data available for 

query as you need, updated 
frequently

● Tooling examples provided to enable 
data mining and Machine Learning of 
your data

● Sharing of results with those you 
choose

● Maximum flexibility of scripting and 
compute for those who desire it

ISB-CGC’s approach to enabling data science in the 
cloud



ISB-CGC Focuses on Derived Data via BigQuery

ISB-CGC hosts data from 
multiple well-known cancer 

datasets



Data wrangling can be onerous, for example GDC has 
24,944 individual transcriptome files for just TCGA



The data commons host a wealth of data from 20 
cancer initiative programs



ISB-CGC runs ETL pipelines to reduce the 
processing barrier of entry

Extract
Transform

Convert & 
Standardize File 

Formats

QC &
Normalize Data

Create Files for 
BigQuery Import

Final
BigQuery Tables

Load
Download Data via 
Multiple Protocols

Cloud Storage /
Local VM Disk

BEATAML OHSU
CCLE ORGANOID
CGCI TARGET
CMI TCGA

CPTAC VAREPOP
CTSP WCDT

FM CBTN
GENIE CPTAC
HCMI ICPC
MMRF Targetome

NCICCR Reactome
Pan-Cancer Atlas

Georgetown Proteomics
Research Program

Quantitative Digital Maps
of Tissue Biopsies

500k+ Files of  
Heterogeneous 

Data
WGS DNASeq WXS

RNASeq (gene, isoform, exon, junction)
SNP Array (CEL)

DNASeq
(MAF, VCF)

Clinical & 
Biospecimen

DNA Methylation miRNASeq
Protein (RPPA) SNP Array



The Google Cloud offers tools to simply host derived data 
by concatenating these files into a single BQ table

case 1

case 2

case 3

case n

case 4

case 5

GDC case files
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“one big csv”

BigQuery



BigQuery enables simple and efficient links between 
data types

RNAseq Clinical

Annotation

Protein 
abundanceYour data

case barcode

gene name

gene name
case barcode



BigQuery enables simple and efficient linking between 
tables

SELECT
 <fields>
FROM `isb-cgc-bq.TCGA.RNAseq_hg38_gdc_current` rna
WHERE <conditionals>



SELECT
 <fields>
FROM `isb-cgc-bq.TCGA.RNAseq_hg38_gdc_current` rna
JOIN `isb-cgc-bq.TCGA.clinical_gdc_current` clin
WHERE <conditionals>

BigQuery enables simple and efficient linking between 
tables



SELECT
 <fields>
FROM `isb-cgc-bq.TCGA.RNAseq_hg38_gdc_current` rna
JOIN `isb-cgc-bq.TCGA.clinical_gdc_current` clin
JOIN `isb-cgc-bq.TCGA.protein_expression_hg38_gdc_current` prot
WHERE <conditionals>

BigQuery enables simple and efficient linking between 
tables



There is a substantial overlap of data from the same 
cases across the Commons



BigQuery is a powerful statistical tool that can run 
hundreds of millions of tests in seconds

Testing BigQuery compute time with statistical tests
● Millions of tests in 40 seconds
● 6.6 billion correlations for $1.16



https://medium.com/@jrossthomson/how-to-run-statistics-inside-bigquery-95c0c6864f23

https://medium.com/@jrossthomson/how-to-run-statistics-inside-bigquery-95c0c6864f23


I’ll show hands on navigation of working in the Google 
Cloud Console

● BigQuery Search Tool
● Google Cloud Console

○ VMs and pipelines
○ Navigating BigQuery

● Create a project
● Upload a small table
● Introductory exploration
● Notebooks section

isb-cgc.org

http://isb-cgc.org


The benefits of working with ISB-CGC in the cloud

● Multiple specialized databases such as Mittleman
● Easy exploration of existing GDC and PDC data
● Access Virtual Machines and controlled data for customized pipelines
● BigQuery as a tool with scaling Excel functionality

○ Affordable storage and sharing of tabular data
○ Data exploration and quick statistics
○ Derived data from well known reference NCI datasets and annotations
○ Fast links between diverse data types
○ Advanced statistical analyses using Python, R, and Bioconductor
○ Rapidly able to expand to Machine Learning



@isb-cgcfeedback@isb-cgc.org
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