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Amount of genomics data will
exceed avalilable resources
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Between 2014-2018 production of new NGS data to exceed 2 Exabytes

NGS: Next Generation Sequencing
NGS sequencers include machines from Illumina, Life Technologies, and Pacific Biosciences. Human genome data based on estimates of whole human genomes sequenced
Sources: Financial reports of lllumina, Life Technologies, Pacific Biosciences; revenue guidances; JP Morgan; The Economist; Seven Bridges Analysis.
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Large-scale cancer genomics will shift
how computation is done

CLOUD PORTABLE
COMPUTATION WORKFLOWS
replace

data transfers
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Standard Model: Data comes to
computation
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Cloud: Algorithms come to the data
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Other awardees of the NCI Cancer Cloud pilots: Institute for Systems Biology, The Broad Institute
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Millions of genomes will shift how
computation is done

&

CLOUD PORTABLE
COMPUTE WORKFLOWS
replace
data transfers
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Ceci n’est pas une pipeline!?
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Replicating computations is a hard
problem

: . /App containers +\
Scripts Machine Images Pipeline-Language
Easy distribution
Simple to run O
Compatible across environments O
100% reproducible O
Modular O
Automated optimization O
Distributed computing O O L )
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PORTABLE WORKFLOWS
will replace data transfers

enabled by open standards that...

...... are independent of the computation environment
...ensure 100% reproducibility and auditability
...are platform independent

CancerGenomicsCloud.org



Interaction Methods

Programmatic Access:

— API
* Includes Data API

— SDK

* Upload & Execute own code

Graphical Analysis Tools:
— Data-Mining Tools
— Genome Browser
— QC tools
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Upload additional datasets, analyze in
tandem with TCGA

Public files .
How to upload files from your computer
My fil
yies We offer a standalone uploading client as a convenient way to upload your
datasets from your laptop or desktop computer to Cancer Genomics Cloud.
Import from... < D

M N The Cancer Genomics Cloud Uploader is a flexible, fast and secure client
computer
/ - that installs on your local computer, can be started and stopped at your

Cluster or workstation convenience and accommodates to a wide range of network topologies.

FTP or HTTP server

Installing the uploader on Mac OS X

Projects need it for Windows or Linux?

Note: Cancer Genomics Cloud Uploader works on OS X 10.4 or newer.
If you have an older version of OS X, please use the command-line uploader instead.

My First Project

NCI demo
1. Download 2. Install 3. Run

RNASeqgDemo . . . . . . -
Click the button below to download the Right- or control-click the installer icon Once the installer has finished, you can
installer. Double-Click the downloaded and select "Open", then "Open" again start the client from your Applications
file to open the archive. in the dialog that pops up. folder.

e0e® , . .
Cancer Genomics Cloud Uploader = X < v B=uowom = %
Mac OS X Favorites ﬁ
— (o)) | A hpplcations

= 3 Desktop (3) -

E Cancer Genomics Cloud

X
CancerGeno Uploader Installer Open [5) Documents Chess
oudUpload Show Package i@ Pictures Cloud Uploader
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Metadata & finding the right datasets

Projects ~ Data ~ Tools & Pipelines ~

{Demo

ard Files Pipelines Tasks Settings

o names and notes File type: All + | Sample ID: Ajj  Edit metadata for 1 selected files Display 50 v  Showing 1-35 of 35
O File type
£ Refresh i Copyto v | & Download =~ tvp fastq + Add Files
© Sample ID Heart_2
me Bize File type Task ID Sample ID
© Library ID ERR315384
ERR315384.Aligned.out.bam 3 GB bam ¢ 553 Heart_2 ¢
) ) © Lane/slide ) . .
‘R315384.Aligned.out.bam.bai ¢ 2 KB bam_index #' 553 Heart_2 &
\R315384.Log.final.out &' © Paired End 7KB  text & 553 Heart 2 ¢
'R315384.SJ.out.tab & © Chunk number 6 MB text & 553 Heart 2 ¢
'R315384.Unmapped.out.mate1 & ® Sequencing technology lllumina 3 MB fastq 4 553 Heart 2 ¢
'R315384.Unmapped.out.mate2 4 O Quality scale illumina18 3 MB fastq ¢ 553 Heart_2 ¢
‘R315384_1.fastq.gz ¢4 7 MB fastq ¢ - Heart_2 ¢
O Revertall =« Save
‘R315384_2.fastq.gz 4" 3 MB fastq ¢ - Heart 2 ¢
‘R315389_1.fastq.gz 4" 457.0 MB fastq ¢ - Heart_1 ¢
\R315389_2.fastq.gz ¢ 470.4 MB fastq & - Heart_1 ¢
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Versioning & Reproducibility o
pipelines

Files Pipelines Tasks Settings

ine List Revision 2 + W Delete [l Clone
®2
q Differential Expression - Cuffdiff (with Visualization) O 1

Jemo. Last updated by cgedemo on May 10, 2015.

Change Log

Oo
cant differences in transcript expression between groups of samples using Cuffdiff. 4 STOW AT (

# Edit Pipeline |« Cuffdiff ¢
Time series
Upper_quartile normalisation

Hits normalisation Compatible hits

Multi read correct
Spectacle Interactive Visualizations Min alignment count
False discovery rate

Library type

Fragment length mean

Fragment length standard dev...

Group input [ I i 1§ i Maximum MLE iterations

A Cuffdiff Differential Expression Tables
‘ Poisson dispersion

Maximum bundle frags

Number of fragment count dra...

Number of fragment assign dr...

Maximum fragment multihits
Minimum outlier p

ation + Minimum replicates for js test
No effective length correction
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Monitor and optimize computational
resource usage.

Quick Details

o0s 1h 23m 208 2h 48m 40s 4h 10m 5h 33m 20s 6h 56m 40s 8h 20m Sh 43m 208 11h 8m 40s 12h 30m 13h 53m 205 15h 18m <
; : i 1
dGe
Pinned Details
PrintReadsLite x
Start Time: 8h 59m 41s [17:11:41]
End Time 10h 55m 266 [19:07:26]
Duration: 1h 55m 458
nstances: c3,8xlarge
e —————— e ] =
—_— View Logs
Gather x
Start Time: 10h 55m 26s [19:07:26]
— End Time 12h 9m 415 [20:21:42)
. Duration: 1h 14m 15¢
— nstances: c3.8xlarge
View Logs
EI  ynified yperLite x
. start Time 10h 55m 26s [19:07:26)
End Time 13h 2m 22s [21:14:22]
Duration: 2h 6m 558
nstances: c3.8xlarge
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Visual interface for comparative
analyses

Select Groups Select Groups Find Gene

Cases vs Controls - Cases vs Controls - Enter gene name

Gene names of interest
Genes 16 Genes

® Enter gene names, separat
new line

Selected Genes

Z cgn

-log10(p)

£ onecut2

£ amdhd1

f rnf128

£ hal

Al
10 100 1,000 10,000 0 14 -10 -6 -2 2 7 1 o c2orf72

55,936 -19 0 15
Cases_FPKM log2(fold difference)

Export Selected (38)
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Integrated Genome Browser with

Annotations

iman g1k v37 - (|12 ~  6,646,330-6,647,788 [ ] < > Q @ 9% Show Overview
] p1331  pl132 p12.3 pi2.4 p11.22 p11.21 p111 g1 q12 q13.11 q13.12 q13.13 ql4.4 Q143 qi5 q21.1 q21.2 q21.31
- - 1.46 Kbp
6,54?,622 6,646,913

6,64]!,205

921.32 921.33

@ Markers = Collapse All Track

Q231 9233
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6,647,496

Bam Track - ERR009154_1.fastq.accepted_hits.bam

Gene track - UCSC_hg19

> | s
= O
Vef Track - dbSNP137
GIA CiA CiT GIC GiC CiT AIC CIT CIT GIC CIT
17243681 rs11549333 | 15201208495 rs182673972 rs79803823 51154934, rs148843) 9 0: 75200251380 rs45536836 | rs201005115 | rs32116¢
GIT GIC TTG GIGC,GG CIT CIT GT GIT AIG cT
rs77154254 15143089647 rs3504 rs11549352 1511549316 |  rs1803619 rs11549334 200482186 |  rs1109
cm CIT TIC CIA GIA CiT CIT AT
rs11549330 rs201777488 rs11549345 rs11549373 15200702058 |  rs147970912 15199534377 rs11549321
| vl el ol el erel P

Reference Track- Human g1k v37

C Refresh Markers & Squish Reads

++ Compact Vi

CIT GIT AGT GIC cT cr
11138579 rs180 112433978 rs139973718 15115624253 |  rs18220813;
CIT CIT AIC GIA TiIC NG
rs3211592 1511549319 53211599 5150626648 15146357623 5190436145
CT CIA cicT GiA AACIA
511549320 rs141846451 rs34277308 5149430402 rs146365535
el i ~m
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Please help us develop the tools useful
to you

e www.CancerGenomicsCloud.org

* ~S1M in funding to support computation and
private data storage in evaluation period.

* Please share feedback!

e ..Orif you forget www.tcga.ninja
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