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“...acomprehensive and coordinated effort to accelerate our understanding of the molecular basis of
cancer through the application of genome analysis technologies, including large-scale genome sequencing”

http://cancergenome.nih.gov/



THE CANCER GENOME ATLAS
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* Tissue Processing
* High-quality sample prep, de-identified clinical data, imaging

* Genome sequencing & characterization centers

* Research and Discovery Q’
'
* Genome data analysis centers J

e Data Sharing
* Public data repositories
* open-access and controlled-access tiers

4

“...acomprehensive and coordinated effort to accelerate our understanding of the molecular basis of
cancer through the application of genome analysis technologies, including large-scale genome sequencing”

http://cancergenome.nih.gov/



ISB Genome Data Analysis Center
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Cumulative Number of Human Genomes

The Challenge of Big Data
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Big Data: Astronomical or Genomical? Stephens et al, PLOS Biology, July 2015



Cumulative Number of Human Genomes

The Challenge of Big Data
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NCIl Cancer Genomics Cloud Pilots

e Goals:

* Explore innovative methods for accessing and computing on genomic data
* Democratize access to NCl-generated data sets
* Cost-effective computational support to the cancer research community

* Timeline:
e 2015: Design and Build
* 2016: Community Evaluation

NATIONAL CANCER INSTITUTE
Center for Biomedical Informatics
& Information Technology

Source: https://cbiit.nci.nih.gov/ncip/nci-cancer-genomics-cloud-pilots



https://cbiit.nci.nih.gov/ncip/nci-cancer-genomics-cloud-pilots

Institute for@ fv

Systems Biology

Cancer Genomics Cloud

The ISB Cancer Genomics Cloud (ISB-CGC) is democratizing access to
TCGA data and coupling it with unprecedented computational power to
allow researchers to explore and analyze this vast data-space.

Documentation C) GitHub Web App Feedback

www.isb-cgc.org




Cloud Paradigm Shift(s)

Move data and existing pipelines to the cloud
— all researchers access a single copy of the data

— compute-power is “near” the data

— pay only for minutes used

— everyone saves time, money, and bandwidth

Cloud-aware computing

— rethink/redevelop approaches to fully leverage the power of the cloud
— massively parallel, bursty, opportunistic computing



Our Mission

... 1Is to make TCGA data, together with tools and
compute-power, available and accessible to a broad
range of users using multiple access modes:

» interactive web application
» scripting languages: R, Python, SQL
» direct programmatic access



Our Approach: build an open platform that can grow and evolve
to satisfy a broad range of users and use-cases

._ Computational

Pl / Bioloaist Algorithm Developer
Local O web accegs O Research Scientist O ssh, programmatic
Storage Python, R, SQL access

ISB-CGC Web App

ISB-CGC APIs

Cloud . : Compute

ISB-CGC Controlled-Access Data
Hosted Data Open-Access Data User Data

Google Cloud Console

Google APIs




Data as a Service

Phase 1
* Low-level sequence and SNP data as files in Cloud Storage
* High-level data and annotations as tables in BigQuery

Phase 2
* Low-level sequence data in Google Genomics
* Variant calls in Google Genomics and BigQuery



TCGA Data in the Cloud

dhEEIP ,

GENOTYPE and PHENOTYPE ¢

THE CANCER GENOME ATLAS
National Cancer Institute

National Human Genome Research Institute

1 PB

Google Cloud Storage

m Download Data Tools About the Data Publication Guidelines

—

Cancer Genomics Hub
A resource of the National Cancer Institute /"'/




TCGA Size

>1 PB of sequence data
(controlled access)




TCGA Size & Complexity

~400,000 files of
>1 PB of sequence data heterogeneous data
(controlled access) (mostly open-access)

DNASeq
MAF, VCF clinical & biospecimen
DNA methylation

Protein (RPPA) UIRNACES

SNP array
(genotype calls,

exon, junction, efc) allele- and segment-
: : copy-number values)
OI2%

RNASeq

(gene, isoform,




Table Details: Clinical_data Table Details: Biospecimen_data Table Details: Annotations

Schema Schema

Schema
ParticipantBarcode STRING | NULLABLE ParticipantBarcode STRING | NULLABLE annotationid INTEGER = NULLABLE
ST STRING | NULLABLE sampleBarcode STRING | NULLABLE annotationCategoryld INTEGER = NULLABLE
(== STRING | NULLABLE sampleTypeL etterCode STRING | NULLABLE annotationCategoryName = STRING ~ NULLABLE
e STRING | NuLLABLE S e v STRING | NULLABLE annotationClassffication | STRING | NULLABLE
TSSCode STRING | NULLABLE STRIN . . .
EC STRING | NULLASLE annotationNoteText srine  nu Table Details: Protein_RPPA_data
age_at_initial_pathologic_diagnosis INTEGER | NULLABLE Project STRING | MULLABLE
Study STRING  NU
anatomic_neoplast e i i SampleTypeCod STRING | NULLABLE Schema
Table Details: Somatic_Mutation_calls T e s A ftemTypeName STRING | NU
bateh_number avg_percent_lymphocyte_infiltration  FLOAT  MULLASLE ) ParticipantBarcode STRING | NULLABLE
b Schema itemBarcode STRING NU
cr . ,
avg_percent_monocyte_infiltration FLOAT NULLABLE N SampleBarcode STRING | MULLABLE
=] ParticipantBarcode STRING | NULLABLE AT T STRING | NU
- avg_percent_necrosis FLOAT | NULLABLE sampleTypeLetterCode | STRING | NULLABLE
T Tumor_SampleBarcode STRING | NULLABLE BEICpE Harcuke STRING | NU - .

- avg_percent_neutrophil_infiltration  FLOAT | NULLABLE ’ - B
T Tumor_AliquotBarcode STRING | NULLABLE sampleBarcode STRING | Nu | AliquotBarcode STRING | NULLABLE
- avg_percent_normal_cells FLOAT | NULLABLE _ -
clinical_stage Tumor_SampleTypeLetterCode STRING | NULLABLE dateAdded STRING | NU | Study STRING | NULLABLE

= avg_percent_stromal_cells FLOAT | NULLABLE
colorectal cancer =~ Normal_SampleBarcode STRING | NULLABLE dateCreated STRING NU | Gene_Name STRING | MULLABLE
- avg_percent_tumor_cells FLOAT | NULLABLE
country Normal_AliquotBarcode STRING | NULLABLE _ _ dateEdited STRING | NU | protein_Expression ELOAT | NULLABLE
avg_percent_tumor_nuclei FLOAT NULLABLE
vital_status Normal_SampleTypeLetterCode STRING | NULLABLE - y I
- batch_number INTEGER | NULLABLE Protein_Name STRING | NULLABLE
days_to_birth Stud STRING | NULLABLE
SR ¥ ber STRING | NULLABLE Protein_Basename STRING | NULLABLE
days_to_death Annotation_Transcript STRING NULLABLE . .
days_to_collection FLOAT | NULLABLE Table Details: mMRNA_UNC_HiSeq_RSEM TRING | NULLABLE
days_to_last_know CCLE_ONCOMAP_Total_Mutations_In_Gene [NTEGER NULLABLE
days_to_sample_procurement FLOAT | NULLABLE TRING | NULLABLE
days_to_last follon COSMIC_Total_Alterations_In_Gene INTEGER | NULLAELE Schema
is_ffpe STRING ML ARIF TRING MULLABLE
. ; A
days_to_initial_pat = Center STRING | NULLABLE Table Details: Copy_Number_segments ParticipantBarcode STRING | NULLABLE
max_perce - -
days_to_submitted Chromosome STRING | NULLABLE sampleBarcode STRING | NULLABLE
max_perce Schema
sthnicity DNARepairGenes_Role STRING | NULLABLE AliquotBarcode STRING | NULLABLE
i i i STRING | NULLABLE
frozen_specimen_:  ppSNP_RS STRING | NULLABLE (s TSR = - Study STRING | NIIl T ARIF
max_perce
gender DbSNP._ Val_Stat STRING | NULLAELE sampleBarcode STRING | NULLABLE Ha- f
_Val_Status —— sampleTypeLettercoge  strnc | 1able Details: mMRNA_BCGSC_HiSeq_RPKM
gleason_score_col | ppygBank STRING | NULLABLE SampleTypeLetterCode  STRING | NULLASLE
i max_perce Platform STRING Schema
histological_type  gng_position INTEGER | NULLABLE AliquotBarcode STRING | NULLABLE
max_perce original_gene_symbol  STRING
history_of_colon_g Entrez_Gene_ld INTEGER | MULLABLE Study STRING NULLABLE ParticipantBarcode STRING MULLABLE
max_perce HGNC_gene_symbol STRING
GC_Content FLOAT MULLABLE Platform STRING NULLABLE SampleBarcode STRING MULLABLE
- h gene_id INTEGER
GENCODE_Transcript_Name STRING MNULLABLE Chromosome STRING NULLABLE normatisd count FLoar SampleTypeLetterCode = STRING MULLABLE
A
GENCODE_Ti t_Stat STRING | NULLABLE -
e ———— Start INTEGER | NULLABLE AliquotBarcode STRING | NULLABLE
GENCODE_Transcript_Type STRING | NULLABLE -
End INTEGER | NULLABLE Study STRING | NULLABLE
GO_Biological_Process STRING | NULLABLE
Num Prohes INTFGFR NLILT ARIF e eTEs NULLABLE
GO_Cellular_Componen T ilar H H
las ; able Details: miRNA_expression
~ Table Details: DNA_Methylation_betas _expl NULLABLE
GO_Molecular_Function - -
T Schema Schema MULLABLE
Genome_Change - ParticipantBarcode STRING | MULLABLE NULLABLE
ParticipantBarcode STRING | MULLABLE
sampleBarcode STRING | NULLABLE NULLABLE
SampleBarcode STRING | MULLABLE
AliguotBarcode STRING | NULLABLE NULLABLE

SampleTypelLetterCode = STRING MULLAELE | Refer: hitps:/tcga-data.ncinih.govidatareportsicode TablesReport. htm
SampleTypelLetterCode STRING  MNULLABLE

AliquotBarcode STRING | MULLABELE | The Aliquet ID is an identifier/barcode of TCGA data. Refer: https:/fwiki.nci.nih.govidisplay/ TCGATC Ga+bi

Study STRING | MULLABLE
Platform STRING = MULLAELE = Refer: httpsiitcga-data.nci.nih.gov/datareportsicode TablesReport. htm

Platform STRING | NULLABLE
Study STRING = MULLABELE | TCGA disease type

mirna_id STRING | MULLABLE
Probe_Id STRING | MULLABLE Il\umlna_'s CpG loci IDs. Refer: httpz/fwww_illumina. l:omimmgn_t-’dar!'\-’lllu!'mna-

«eting/ vents/pr _Cpg_loti_identification. pdf mirna_accession STRING | NULLABLE

Beta_Value FLOAT MULLABELE | The beta value (B) is used to estimate the methylation level of the CpG locus using the ratio of intensities be | normalized_count FLOAT MULLABLE



Table Details: Clinical_data Table Details: Biospecimen_data Table Details: Annotations

Schema Schema

Schema
ParticipantBarcode STRING ParticipantBarcode STRING annotationld INTEGER = NULLABLE
Study STRING sampleBarcode STRING annotationCategoryld INTEGER ~ NULLABLE
Project STRING SampleTypeLetterCode STRING annotationCategoryName = STRING  NULLABLE

ParticipantUuID
TsSCode

e Clinical & Biospecimen information

anatomic_neoplast !

Table Details: Somatic_Mutatic

batch_number ° antBarcode STRING | MU
schema olelcular data

Barcode STRING | MU

clinical_M ParticipantBarcode

TypelLetterCode STRING MU

* mRNA, miRNA, protein expression

ST Tumor_AliquotBarcode

clinical_stage Tumor_SampleTypeLetterCode STRING | MU
colorectal_cancer | Normal_SampleBarcode hd D N A CO py_ n u m b e r ame STRING | NU
country Normal_AliquotBarcode . [— ot | no
vital_status Normal_SampleTypeL etterCode [} D N A m et h Iyat I O n - p——
e S _Basename STRING | MU

days_to_death Annotation_Transcript PY S O m a t i C m u tat i O n s RSEM TRING | U

days_to_last_know CCLE_ONCOMAP_Total_Mutations_In_Gene

TRING | NU
days_to_last follov =~ COSMIC_Total_Alterations_In_Gene

days_to_initial_pat Center TRING | NU

e e * Reference data

DNARepairGenes_Role

frozen_specimen_¢  phSNP_RS

ender LSNP Vol_Sttus e Genco d e, m iRBa se, m iRTarBas e, Kaviar etails: mMRNA_BCGSC_HiSeq_RPKM

gleason_score_cor | pugBank

* 450K DNA methylation annotation

history_of_colon_ [ ppoes cene 1d tBarcode STRING
GC_Content rcode STRING

GENCODE_Transcript_Name peLetterCode STRING

GENCODE_Transcript_Status . Ot I l e r D a t a reode STRING

GENCODE_Transcript_Type

STRING
GO_Biological_Process
e CCLE
GO_Cellular_Componen . ion
~ Table Detai
GO_Molecular_Function

Gene_Type Schema 4 <y0 u r d ata h e re >

Genome_Change = E
ParticipantBarc

SampleBarcod:

SampleTypelLetterCode STRING Refer: https:/itega-data.neinih.gowdatareportsicede TablesReport. him

SampleTypeletterCode STRING MU

AliquotBarcode STRING The Aliquet D is an identifier/barcode of TCGA data. Refer: hitps:hwiki nci.nih.gow/display/ TCGATC Gh+h:

Study STRING | MU
Platform STRING Refer: https./itcga-data.nci.nih.gowdatareports/codeTablesReport. htm

Platform STRING | NU
Study STRING TCGA disease type

mirna_id STRING | MU
Probe_Id STRING Il\un'lna_ s CpG loci IDs. Refer: hitp:/fww illumina.c n‘i":m=nt-'dar!‘-’|llu!1‘\na; )

L ents/pr  Cpg_| -paf mirna_accession STRING U

Beta_Value FLOAT MULI The beta value () is used to estimate the methylation level of the CpG locus using the ratio of intensities bé | normalized_count FLOAT MU




._ Computational

Pl / Bioloaist Algorithm Developer
Local O web accegs O Research Scientist O ssh, programmatic
Storage Python, R, SQL access

ISB-CGC Web App

ISB-CGC APIs

Google Cloud Console

Google APIs

Compute
Engine VMs

N Cloud

Storage Genomics

BigQuery

ISB-CGC Controlled-Access Data
Hosted Data Open-Access Data User Data



Web access for the Pl / Biologist:

1SB-CGC
« C' | @ https://isb-cgc.appspot.com

Institute for G;

Systems Biology

Cancer Genomics Cloud

The I1SB Cancer Genomics Cloud (ISB-CGC) is democratizing access to
TCGA data and coupling it with unprecedented computational power to
allow researchers to explore and analyze this vast data-space.

Documentation




custom, interactive cohort definition

ISB-CGC  Help 3 Gabrielle v = Menu

ai

Create Cohort

Selected Filters

DATA TYPE

» PUBLIC PROJECTS

+ PUBLIC STUDIES

BRCA (2403)
LUSC (1425)
LUAD (1301)

OV (1300) Study Vital Status Sample Type Tumor Tissue Site
@ Alive (15753)

HNSC (1186) il o
GBM (1174) .
@ Dead (7648)

~ VITAL STATUS I.
NA(2037) Show More

Clinical Features

» GENDER
Public Data Availability




Interactive data visualizations:

@ 1SB-CGC  About  Hel ¥\ phyiss v =Menu
Source Data. Analysis Type
IGV Genes
SeqPesk
Sample Barcode: CCLE-RKN-DNA-08 x EGFR-ASY
Read Group Set ID: CJKPhaq1GhDir93uuM7r2yo x TPSIAIPY
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Python, R, and SQL for the
Computational Scientist:

TPyl fvten... @SQL @Smdid



¢) GitHub

ISB Cancer Genomics Cloud
The ISB-CGC is providing access to TCGA data and computation on the Google Cloud Platform.

hitp fhwwu.isb-cge.org

[ Repositories. People 32 Teams & Settings

ISB-CGC-Webapp JavaScript %0 i1

ISB CGC Webapp

ISB-CGC-data-proc Python %0 11

code for uploading cancer data into GCS and BigQuery

ated 23 hours ago

examples-R HIML 44 b2

Analysis examples based on the ISB-CGC hosted TCGA data, using R and R
Markdown

ated 23 hours ago

examples-Python *7 b2

Analysis examples based on the ISB-CGC hosted TCGA data, using Python and
IPython Notebooks

Updated 3 days ago




¢) GitHub

ISB Cancer Genomics Cloud

(=i = ;
“Q""T =) The ISB-CGC is providing access to TCGA data and computation on the Google Cloud Platform.

“n hitp fhwwu.isb-cge.org

[ Repositories. People 32 Teams & Settings

ISB-CGC-Webapp
1SB CGC Webapp

Updated 22 hours ago

ISB-CGC-data-proc
code for uploading cancer data into GCS and BigQuery

Updated 23 hours ago

JavaScript %0

Python %0

examples-R

Analysis examples based on the ISB-CGC hosted TCGA data, using R and R
Markdown

Updated 23 hours ago

HTML 4

examples-Python

Analysis examples based on the ISB-CGC hosted TCGA data, using Python and
IPython Notebooks

Updated 3 days ago

p2

& README mo.

examples-R

Analysis examples based on the ISB.CGC hosted TCGA data, using R and R Markdawn

Toinstall

To view and run the vignettes

helpipacksge-"ISECCCExamples”

zing genomic data, correlating

gnattes for e

xamples-R/instsql The
the file of the same name

€)studio

ed with arguments

00 e, g%

Bioconductor

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

The Comprehensive R Archive Network

R Client for Google Genomics API

Bioconductor version: Release (3.2)
Provides an R package to interact with the Google Genomics APIL.

Author: Cassie Doll [aut], Nicole Deflaux [aut], Siddhartha Bagaria [aut, cre]

bigrquery: An Interface to Google's BigQuery API

Easily talk to Google's BigQuery database from B

Version: 0.1.0

Depends: R(=3.1.0)

Imports: httr. jsonlite. assertthat, R6 (= 2.0.0), dplyr (= 0.3.0)
Suggests: testthat

Published: 2015-01-13

Author: Hadley Wickham [aut. cre]. RStudio [cph]

@sch



¢) GitHub

ISB Cancer Genomics Cloud

The ISB-CGC is providing access to TCGA data and computation on the Google Cloud Platform.

hitp fhwwu.isb-cge.org

m People 32 Teams & Settings I P [y] . I Py 't h 0 n
* Interactive Computing

ISB-CGC-Webapp JavaScript %0 i1
1SB CGC Webapp

Updated

ISB-CGC-data-proc Python %0 11

code for uploading cancer data into GCS and BigQuery

CLOUD DATALAB®™'

An easy to use interactive tool for large-scale data exploration,

analysis, and visualization.

examples-R HIML 44 b2

Analysis examples based on the ISB-CGC hosted TCGA data, using R and R
Markdown

5 README ma

examples-Python *7 V2 examples-Python

Analysis examples based on the ISB-CGC hosted TCGA data, using Python and
IPython Notebooks

ing in the cloud, be sure fo shit down Cloud Datalab when you are no longer using it Shut down instructon:




& Google CloudDatalab  Cof

& Notebook - @ Add Cod.

Copy Number s
The goal of this notebook isto i

This table contains all available

Gename Wide SNP& array, as of|
recentarchives (egbroad.mit.
types was downloaded from the
Each of these segmentation files
During ETL the sample identifer
the SDRF file in the associated n)

Inorder to work with BigQuery,
the name(s) of the table(s) you al

impeort gep.bigquery &
cn_BQtable = bg.Table

From now on, we will refer to th
table name each time.

Let's start by taking a look at the

%bigquery schema --ta

name type
ParticipantBarcode STRI
SampleBarcode STRI

SampleTypeletterCode STRI

AliguotBarcode STRI
Study STRI
Platform STRI
Chromasome STRIN
Start INTE(
End INTE{
Mum_Probes INTE
Segment_Mean FLOA

Unlike most other molecular daf]
microRNAs, this data is produce

& Google CloudDatalab  Copy Number segmen

& Notebook » B Add Co

Mow we'll use matplotlib to create some simple visual

import numpy as np
import matplotlib.pyplot as plt

For the segment means, let's invert the log-transfarm|

#¥sql --module getCNhist

SELECT
Tin_bin,
COUNT(=) AS n
FROM (
SELECT
Segment_Mean,
(z.*POW(2,Segment_Mean)) AS Tin]
INTEGER{({(2.*POW(Z,Segment_Mean
FROM
St
WHERE
({ (End-Start+1)>1000 AND SampleTl
GROUFP BY
Tlin_bin
HAVING
{ n= 2000 )
ORDER BY
Tin_bin AsC

CNhist = bg.Query(getcNhist, t=cn_BQY
bar_width=0.50
plt.bar{CNhist['1in_bin']+0.1,CNhisy
plt.xticks{CNhist["1in_bin']+0.5,CN
plt.title('Histogram of Average Cop
plt.ylabel('# of segments'):
plt.xlabel('integer copy-number');

J— Histogram of Average Co

800000
700000

600000

500000

400000

# of segments

200000

200000
100000
o I | [—
o 1 2z 3 4 5 &

integer copy-numil

The histogram illustrates that the vast majority of the|
either side representing deletions (left) and amplifical

@ Google CloudDatalab  Copy Number segmer

& Notebook « 8 Add Cov

bin
ORDER EY
bin asc

®¥¥sql --module getSLhist_ik_amp

SELECT
bin,
COUNT(=) AS h
FROM (
SELECT
(END-Start+l) AS seglLength,
INTEGER ((END-Start+1)/1000) AS b
FROM
st
WHERE
(END-Start+1)<1000000 AND Sampld
GROUP BY
bin
ORDER. BY
bin asc

SLhistDel = bg.Query(getSLhist_1k_dg
SLhistAamp = bq.Query(getsLhist_1k_a

plt.plot(sLhist_1k['bin'],5Lhist_1k[]
plt.plot(SLhistpel['bin'],SLhistDel [}
plt.plot(SLhistamp['bin'],SLhistDel [}
plt.xscale("log'};
plt.yscale('log');

plt.xlabel ('Segment length {Kb)'):
plt.ylabel('# of sSeagments'):
plt.title('Distribution of segment Y

. Distribution of Segment L

# of Segments

Segment length (Kb)

The amplification 2nd deletion distributions are nearl
from this graph that a majerity of the segments less thj
lengths =100Kb are copy-number neutral

& Notebook -

Copy Number segments

BAdd Code @Add Markdown @Delete & MoveUp s MoveDown B Run ~ BCear - ORese

r

And now we'll take alook at histograms of the average copy-number for these three genes. TP53 (in green) shows a significant number of partial
deletions (CM=0), while MYC (in blue) shows some partial amplifications -- mare frequently than EGFR, while EGFR (pale red) shows a few
extreme amplifications (log2(CMN/2) = 2). The final figure shows the same histograms on a semi-log plot to bring up the rarer events.

binwidth = 0.2

binvals = np.arange(-2+(binwidth/z.), e-(binwidth/z.), binwidth)
plt.hist(tps3cN['avgcN'],bins=binvals,normed=False,color="green',alpha=0.9,label="TP52");
plt.hist{mycCN ["avgCN'],bin invals,normed=False,color="blue’,alpha= label="MyC"
plt.hist(egfrcN['avgcN'],bins=binvals,normed=False,color="red',alpha=0.5,Tabel="EGFR"};
plt.legend{loc="upper right');

8000
- T3
- YT
2000 - EGFR
4000
3000
2000
1000
-2 -1 0 1 2 3 4 5 3

plt.hist({mycCN ['avgCN'],bins=binvals,norme alse,color="blue",alph
plt.hist(egfrcN]'avacN'],bins=hbinvals,normed=False,color="red"',alpha:
plt.yscale('log");

plt.legend{loc="upper right'};

.5,1abel="EGFR"

1w
- ps3

sizes and positions of these seg
—




Programmatic access for the
Algorithm Developer:

Join my project on Google Developers Console  inbox

<appengine.noreply

7:24 PM (23 minutes ago) -

tn

me |-

Hello,

| invite you to join the Google Developers Console project "ISB-CGC-01-0001". Please click this
link to accept my invitation

https:/iconsole.developers.google.com/project/isb-c gc-01-0001/rsvp/?acc ount=dr

Thanks
Zack

Welcome, Gabrielle Breteuil (dr.breteuvil@gmail.com)!

rg has invited you to join the Google Developers

v/ Please email me updates regarding feature announcements, performance

suggestions, feedback surveys and special offers
V] | agree that my use of any se elated APls is subject to my

compliance with the applicabie

n ]
]



The ISB-CGC API provides programmatic access to
the same functionality as the web-app and more:

Google

APIs Explorer
= Services
i All Versions

9 Reguest Histary

Search for services, methods, and recent requ

Services > cohort_api APl v1

cohort_api.cohort_endpoints.cohorts.cohort _patients samples_list

cohort_api.cohort_endpoints.cohorts.datafilenamekey_list_from_cohort

cohort_api.cohort_endpoints.cohorts.datafilenamekey_list_from_sample

AT B A= T ot T L g Lo M o - e 13
n$ python isb_curl.py https isb-cgc.appsp
cohort_id=12

"count":
"items":
{
f 80+",
Tue™:
C "None",
"id": "
"perm": "OWNER",
"filter_name":
"last_date

itial_patho ic_diagnosis”,
11-19 00:05:12

iIsbiol org",

tsItem

Authorize reguests using OAuth 2.0: || OFF L]

Takes a cohort id as a required parameter and returns information about
the participants and samples in a particular cohort. Authentication is

required. User must have either READER or OWNER permissions on
the cohort.

Takes a cohort id as a required parameter and returns cloud storage
paths to files associated with all the samples in that cohort, up to a
default limit of 10,000 files. Authentication is required. User must have
READER or OWNER permissions on the cohort.

Takes a sample barcode as a reguired parameter and returns cloud
storage paths to files associated with that sample.



Workflows & Pipelines on VM Clusters

Grid Engine / Elasticluster

— use ISB-CGC APl combined with Grid Engine running on a Compute Engine
(GCE) cluster

Common Workflow Language (CWL)
— provision and configure GCE VM for use with CWL
— create and run CWL workflows

Kubernetes + GKE (Container Engine)
— command line interface for launching containerized workflows

Google Genomics “Pipelines API”
— released in February
— Docker-based
— encapsulates VM-provisioning and data-staging



EThe ISB Cancer Genomics = X ‘

& - & [} isb-cancer-genomics-cloud.readthedocs.org/en/latest/index.hitm!

Table Of Contents

The ISB Cancer Genomics
Cloud
« Contents

Next topic

About the ISB Cancer
Genomics Cloud

This Page

Show Source
Quick search

Enter search terms or a module,
class or function name.

ISB Cancer Genomics Cloud 1.0.0 documentation »

The ISB Cancer Genomics Cloud

Welcome to the ISB-CGC Documentation on Read the Docs.

r

next | index

Here you will find information describing the features of the ISB-CGC platform, tips on how to use it, and details about the data
that we are hosting on the Google Cloud Platform.

Local
Storage

Pl / Biologist
web access

Research Scientist

O Computational
Python, R, SQL

ssh, programmatic

@ Algorithm Developer
access

ISB-CGC Web App

Cloud
Storage

ISB-CGC APls

BigQuery

Genomics

Google Cloud Console

Google APls

Compute
Engine VMs

ISB-CGC H
Hosted Data

The ISB-CGC aims to serve the needs of a broad range of cancer researchers ranging from scientists or clinicians who prefer
to use an interactive web-based application to access and explore the rich TCGA dataset, to computational scientists who
want to write their own custom scripts using languages such as R or Python, accessing the data through APIls, and to
algorithm developers who wish to spin up thousands of virtual machines to analyze hundreds of terabytes of sequence data.

I User Data

This documentation is a work-in-progress, please let us know how we can improve it! feedback@isb-cge.org

— the ISB-CGC team
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