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Class Overview

e Lecture 1 - Overview
Hands-on demo: your first project on the CGC

e Lecture 2 - Bulk RNA-seq workflow(s) and sequence alignment
Hands-on demo: your CGC workflow

e Lecture 3 - Differential expression and visualizations

Hands-on demo: your CGC visualization

e Lecture 4 - Single-cell RNA-seq overview and workflow
Hands-on demo: Seurat
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Lecture Overview

e Overview of the Cancer Genomics Cloud, powered by Seven Bridges
e Highlight of key features of how to import data to the CGC and running
an analysis

e Hands-on Demo — logging in setting up your first project




Explosion of ‘omics data with ease of sequencing
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Fig. 1. Growth of GenBank sequences and NCBI web users through 2019. Figure from the Department of Health and Human Services National Institutes of Health. Jim Gaffney, et. al. Open
access to genetic sequence data maximizes value to scientists, farmers, and society, Global Food Security, Volume 26, 2020.
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To give you one example, the TCGA is just one of many
datasets currently available!
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Increasingly large datasets bring challenges to data analysis
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What is the cloud?

https://blog.vsoftconsulting.com/blog/what-exactly-is-the-cloud
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The CGC Democratizes Complex Analyses

« Astable, secure, and highly customizable cloud storage and computing platform

« A user-friendly portal for collaborative analysis of petabytes of public data alongside
private data

« An optimized venue for reproducible data analysis using validated tools and pipelines

&, ¢ ] E A

Easy data Secure Flexible & fully Optimized Scalable Extensible &
management collaboration & reproducible bioinformatics computation developer
managed billing methods algorithms friendly tools
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The Seven Bridges Cancer Genomics Cloud (CGC)

COLLABORATE
LEARN
TEACH INNOVATE

For more information, visit us at https://www.cancergenomicscloud.org/

CANCER GENOMICS CLOUD
EEEEEEEEEEEE



The CGC provides an easy way to find data

Visually explore and access 3* PB of multi-omic public data through our user-friendly portal and APls.
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The CGC provides an easy way analyze data

Use the 600" cloud- and cost-optimized tools in our Public Apps library OR deploy custom tools using

Rabix Composer, Jupyter notebooks or R packages
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High impact publications on the CGC

PN S Proceedings of the DHTHBHSE

National Academy of Sciences - . The Joural of Bilogioal Dafabases and Curalion
Vg W it et <recrree Bjoinformatics tools developed to support
BioCompute Objects 3

Janisha A Patel, Dennis A Dean, Charles Hadley King, Nan Xiao, Soner Koc,
Ekaterina Minina, Anton Golikov, Phillip Brooks, Robel Kahsay, Rahi Navelkar ... Show

Articles Front Matter Podcasts Authors

RESEARCH ARTICLE ;?? more
Improved detection of gene fusions by applying Database, Volume 2021, 2021, baab008, https://doi.org/10.1093/database/baab008
statistical methods reveals oncogenic RNA cancer drivers Published: 30 March2021 Article history v

Genome Biology =

Home About Articles Submission Guidelines %NAb i O lO gy g
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Short Report | Open Access | Published: 05 August 2021

Specific splice junction detection in single cells with

Novel, abundant Drosha isoforms are deficient in

Ld L4 Ld
SICILIAN miRNA processing in cancer cells
Lisheng Dai, Lillian Hallmark, Xavier Bofill De Ros ), Howard Crouch, Sean Chen, Tony Shi, ...show all
g y
Roozbeh Dehghannasiri, Julia Eve Olivieri, Ana Damljanovic & Julia Salzman Pages 1603-1612 | Received 02 Jan 2020, Accepted 19 Aug 2020, Accepted author version posted online: 20 Aug 2020, Published online: 30 Aug 2020
Genome Biology 22, Article number: 219 (2021) | Cite this article 66 Download citation https://doi.org/10.1080/15476286.2020.1813439 ™) Checkforupdates

1336 Accesses | 30 Altmetric | Metrics
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Quickly get an account on the CGC

CANCER GENOMICS CLOUD
SEVEN BRIDGES
Sign up with your email
Option to connect with eRA Commons to Log in
access controlled data
PRAJ Log in with eRA Commons

$300 of pilot funding to get your project
started

Log in with username and password

Collaborative grants of up to $10.000 are
available for |arger projects New to the CGC? Create an account
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Join us at Office Hours!

e Comprehensive online documentation and
training resources

e Technical support from a team of scientists,
bioinformaticians, and engineers

e Office Hours on at 10:00 am ET
Tuesday and 2:00 pm ET Thursday
office hours.

e All are welcome!
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CGC Platform Components

« Key features of running an analysis on CGC
« Several ways to import data to the CGC



What's the research question you want to answer?

How do | test my
hypothesis that
variants impact

gene expression

and may increase
cancer risk?

How do | check if
two genes have
different
expression in
tumor and normal
tissues?

How do | analyzed
cancer types using

| don’t have

T imaging
enough samples, techniques such
how can | compare as MRl and CT

my data to publicly
available
databases?

scans?
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Prototypical User Flow

Create and run
analysis

Create a Project Select/access data Select/create tools

Organizational unit Many ways to find and Tools, workflows, and Specify how an
within platform bring in data: software packages analysis will be run
e Data Browser e Public Apps e Task page
e Desktop Gallery e Notebooks in
uploader e Toolsor RStudio or
e Command line workflows JupyterLab
uploader wrapped in
e Volumes CWL

e R packages
Python libraries
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Projects organize files, methods, and results

Project owner T T T =
~~. Also known as workspaces or sandboxes

*F\’roject owners can add

gollaborators to the Easily manage collaborators and permissions

__~~ project and define

permissions
( ; X Projects v Data ~ Public Apps Public projects Automations Developer Staff ~ A4~ manisha_ray ¥
Dashboard Files Apps Tasks Georgetown_example Interactive Analysis ~ Settings  Notes
Description Members A Email notifications
Wel t iect! manisha_ray anaDsbg
elcometo your new pl'OjeC = Write, Copy, Execute, Admin Write, Copy, Execute
Projects are the core building blocks of the CGC Platform. Each project corresponds to a distinct X L
e i ; s i I i @ dalibor_veljkovic
scientific investigation, serving as a container for its data, analysis pipelines, and results. Projects are
. 3 Write, Copy, Execute
? | shared only by designated project members.
L
| A user selects the Within your project, you can:
| flles a pps a nd « Start exploring public datasets straight away & Manage members SHR2
- | ’ ’ « Install your tools on the CGC and create workflows
nan | parame;te rs to Create « Upload your own pnvat.e data and analyze it along with public datasets
| t k « Collaborate securely with other researchers Analyses Search jo)
—_———-_- - ————— —I Please record the details of your project here, such as its aims, experimental context, and any other Tasks Data Cruncher
ideas that you'd like to share with your project members. Remember that details of each pipeline
execution you run on the CGC are logged on the task page. This notepad is just for your own notes.
COMPLETED SBG Decompressor run - 10-24-19 17:35:07

A

You can also use markdown here to add formatting to your notes. i
Submitted by dalibor_veljkovic - Oct. 24, 2019 13:35
Good luck with your research! If you get stuck, take a look at the Knowledge Center
The Seven Bridges CGC Team BATCH 7 RSEM with STAR Workflow 1.3.1 run - 10-23-19 17:58:39

Submitted by manisha_ray - Oct. 23, 2019 13:59
Completed tasks
. L COMPLETED RSEM with STAR Workflow 1.3.1 run - 10-23-19 16:36:16
generate neW fl |eS (RGBS Submitted by manisha_ray - Oct. 23, 2019 12:36 °
that are stored in the
project
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Collaborate and share results quickly and easily
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Prototypical User Flow ‘

Create and run
analysis

Create a Project Select/access data Select/create tools

Organizational unit Many ways to find and Tools, workflows, and Specify how an
within platform bring in data: software packages analysis will be run
e Data Browser e Public Apps e Task page
e Desktop Gallery e Notebooks in
uploader e Toolsor RStudio or
e Command line workflows JupyterLab
uploader wrapped in
e Volumes CWL

e R packages
Python libraries
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Access and search huge public datasets on the CGC

e Web and API based query tools
Ga FOUNDATION
MEDICIN

Ability to search multiple datasets together
EDI L

TCGAS(E;;
§ TARGET
B
B CELL @DCPTAC

P90 o
Wo®@e -0 . t :
) BBl Cancer CellLine cCONSORTIUM A
?‘..°.. CCL Encyclopedia —— ATLAS
&> ¢ 0 @

SIMONS FOUNDATION

Personal [=WEOIIGICSIeE *’ié‘*{::

@AN C E R NN €L Tumor Network
‘ l Until every child is cured

IMAGING ARCHIVE Project oo
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Access and search huge public datasets on the CGC

( ‘; A Projects ~

Data ~

Public Apps Public projects ~

Developer ~

A~

zZworman v

New query Q Search by ID
(=] Featured datasets ~
Featured datasets to explore Learn More
égfzp:/:oscl;‘:/tszom 1210 i
= gl\)RCGVEg'(I; (-;DRr\jhzaoz 1210 e
O (I.D:I\PATSOC?_O.&O o R
- gg?gg . DM 2021.12.1 @ e
= ;(;2020.8.0 i) Detalls
- :;:1\7 (2:021 410 R
O g'gc v28 - DM 2021.3.1 © DB
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Data Browser feature for building queries and cohorts

( :;> Projects ~ Data ~ Public Apps Public projects ~ Developer Staff A~ manisha_ray ~

£ TCGA GRCh38 New query Edited Create new query Queries ¥ Q Search by ID 2 Copy files to project

Sample File Analysis

Sample type Access level Workflow type

Primary Tumor Open HTSeq - Counts
Solid Tissue Normal HTSeq - FPKM-UQ

Data type
Gene Expression Quan... Filter by

Properties and values 0O

Analysis identifier
Created datetime
Submitter ID

Updated datetime

Workflow link

2@ @ | Q| Q| @

Warkflow version

Case 1,093 ¥ | Sample 1,211 ¥ | File 2,432 ¥ | Analysis 2432 ¥
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Conveniently bring in your own data 8 New folder

ase Explorer and
Data Browser

Public Files

Data Tools
Manage your data using any of the following tools to suit your various requirements Size . m N
Projects
Your Computer
Seven Bridges Command Seven Bridges File System Upload files via the API =
Line Interface (SB CLI SBFS) BETA
( ) ( ) Upload files using the Seven Bridges £ FTP / H I I P L
Upload your data using our fast and Mount your projects and use files locally Python library.
secure upload client, taking advantage of or download the executable. Learn more
parallelization where possible. Learn more GA4GH Data
Learn more . .
Repository Service
curl p ry
https://igor.sbgenomics.com/do £il -
wnloads/sbfs/install.sh -sSf | * e?/foé/bar/baz.bam (DRS)
S H ‘/foo/bar/qux.fastq’
]
for file in files: Data TOOIS
api.files.upload(project=
Volumes
Import from a
manifest file
CANCER GENOMICS CLOUD
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Conveniently bring in your own data 8 New folder

Case Explorer and
Data Browser

Public Files

Size Projects D~

@r Computer >
6 I FTP/HTTP

Drag & drop files from your computer or GA4GH Data
Browse files Repository Service
This upload method is primarily intended for small-scale uploads. (D RS)
To upload a larger volume of files, please use our Data Tools. Learn more about uploading from your computer.
Data Tools
Volumes

Import from a
manifest file

CANCER GENOMICS CLOUD

SEVEN BRIDGES



Prototypical User Flow

Create and run
analysis

Create a Project Select/access data Select/create tools

Organizational unit Many ways to find and Tools, workflows, and Specify how an
within platform bring in data: software packages analysis will be run
e Data Browser e Public Apps e Task page
e Desktop Gallery e Notebooks in
uploader e Toolsor RStudio or
e Command line workflows JupyterLab
uploader wrapped in
e Volumes CWL

e R packages
Python libraries
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Find the tools you need in the Public Apps Gallery

Data ~ Public Apps Public projects ~ Automations Developer Staff ~
Public apps
: +
e A curated collection of 600
.. . Search workflows and tools Category: Differential-Expression ~ Toolkit v X Reset search
bioinformatics tools &
Q Search categories X Clear selected
WOrkﬂOWS €@ Ballgoy @ Cufflinks
Alignment Analysis Annotation

O O pti m ized fo r S peed & peleon 8 Assembly BED-Processing CwL1.0 cutinie 22

Ballgown is ar Cufflinks assembles transcripts and

CO St | n th e CI O u d facilitate flexib i GrEnE RS EMTEE estimates their abundances in RNA-seq

analysis of RN Copy Number Variant Copy-Number-Analysis DNA samples. It accepts aligned RNA-seq
Calling reads an...

O F u I Iy p a ra m ete rl Ze d & DNA-Methylation Differential-Expression Enrichment
C u Sto m iZ a b I e FASTA-Processing FASTQ-Processing Fusions (DIFFERENTIAL-EXPRESSION )

DIFFERENTIAL  GATK-4 Genomics HLA-typing ( SAM/BAM-PROCESSING |
H o Imaging Indexing Metagenomics
o Accessible via the GUI & | - vory ([
~ MiRNA Microsatellites Other
€@ Cuffnorm €@ Cuffquant €@ CummeRbundQC
Cufflinks 2.2.1 Cufflinks 2.2.1 CummeRbund 2.8.2
Cuffnorm normalizes the read counts Cuffquant performs preparations on CummeRbundQC assesses the quality of
across RNA-seq libraries to control for SAM/BAM files for differential expression a differential expression analysis
read depoth and allow comparisons. It analvsis of RNA-sea data. It computes performed with Cuffdiff. It accepts
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Use Web Composer to tailor a workflow

» Graphical, easy to use interface

Input Archive File SBG Decompressor CwL1.0

CANCER GENOMICS CLOUD
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Bring your pipelines to the platform with Web Composer

App Info Visual Editor Code 20 |

e An intuitive and flexible
software development kit for
developing and porting custom
tools to the platform @® o ®

e Conformance with community
standards to ensure pipeline e @
portability & reproducibility

'..
. GATK GatherBQSAReports
TA reference 4 + =@ B

ites ago) [ v1.0] A 2 Warnings

&8 $ o, Rabix

| ANGUAGE [Reproducible Analysis for Bioinformatics]
docker

CANCER GENOMICS CLOUD
SEVEN BRIDGES



Prototypical User Flow

Create and run
analysis

Create a Project Select/access data Select/create tools

Organizational unit Many ways to find and Tools, workflows, and Specify how an
within platform bring in data: software packages analysis will be run
e Data Browser e Public Apps e Task page
e Desktop Gallery e Notebooks in
uploader e Toolsor RStudio or
e Command line workflows JupyterLab
uploader wrapped in
e Volumes CWL

e R packages
Python libraries
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Set up tasks to analyze your data

( ;) Projects ~ Data ~ Public Apps Public projects ~ Automations Developer Staff A~ manisha_ray ~
Dashboard Files Apps Tasks Georgetown_example © Interactive Analysis  Settings  Notes
sarci7 RSEM with STAR Workflow 1.3.1 run - 10-25-19 04:32:48 - & cetsupport @ Discard [N

Last update by manisha_ray on Oct. 25, 2019 00:32
v App: RSEM with STAR Workflow 1.3.1 - Revision: 4

Task Inputs Execution Settings
Inputs App Settings Outputs
Batchin On ;
ge O # Edit parameters  Show editable ¥ First strand © No value
v Input file * @ % Change selection Genes results © No value
~ RSEM Prepare Reference (#RSEM_Prepare Reference) Genome BAM @ No value
Batch by:  File v
Bowtie © Isoforms results @ No value
This will create one task for each selected item.
No value - RSEM Plot Model PDF File @ No value
» G20502.22Rv1.2.bam (1 item) x STAR Log Files © No val
» G20506.DU_145.2.bam (1 item) SRS o o
oo STAR splice junctions © No value
» G26174.NCI-H660.2.bam (1 item) No value > Socondsband @ vl
» G27214.PC-3.1.bam (1 item) % STAR © Transcript BAM © N&viliie
» G28030.MDA_PCa_2b.1.bam (1 item) x True Qv
» G28033.LNCaP_clone_FGC.1.bam (1 item) x STAR splice junction database overhang @ °

» G41666.VCaP.5.bam (1 item) 3¢
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Powerful, collaborative, & reproducible interactive analysis

Users create interactive analysis sessions within a project - all files are available
and over 50 instances can be used (c3.xlarge to x1.32xlarge on AWS)

Files

C

Projec
Instance

@ CANCER GENOMICS CLOUD
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Quantify and visualize expression differences in RStudio

Public Apps Public projects ~ Developer Staff ~ A~ manisha_ray v

ps Tasks isomir test analysis [Z0s

Explore genomics

IsomiRs by sample type - hsa-let-7c-3p

File Edit Code dio . @

Q- R~ rowser ~
604
@ logic.R @ app.R =0
Q - st -
Copyright (C) 201

Understand complex genc @ -

#

#

# This document is
# It is considered
#
#
#
#

This document may 404
in whole or in pc

Seven Bridges Ger

cONOUTA WN P

10 libpath <- "/sbgenc
11  .libPaths(libpath)

Total isomiRs

=0

- [

13 library("shiny")
14 library("shinydasht 204

Genome Browser Data Cruncher

151 (Top Level) =
Visualize alignments, Analyze and explore data console  Terminal
SNV/Indels, annotation using JupyterLab or RStud - isomir-browser/
tracks, check coverage and You: are welcome! to: redist
. Type 'license()' or 'lice
mismatch, assess 0-
alignments and variants R is a collaborative proj
Type 'contributors()' for
'citation()' on how to ci

)7 AM

Primary Tumor Solid Tissue Normal

0 files Open Type "demo()' for some de Sample Type
'help.start()' for an HTM
Type 'q()' to quit R.
Ype ! SampleType . Primary Tumor I:I Solid Tissue Normal

> |

Data Use e i e e — e
\ 4
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Using the CGC for RNA sequencing
analysis



What is RNAseq?

e A high-throughput sequencing-based method to quantify gene expression in a sample

o All of the RNA transcripts in a sample (transcriptome) are sequenced
o Sequencing data is aligned to a reference genome or transcriptome

o Allows for quantification of gene expression and differential expression analyses
and characterization of alternative splicing

o de novo transcriptome assembly - no genome sequence necessary!

CANCER GENOMICS CLOUD
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Why do RNA sequencing?

o Unbiased - collect all of the RNA present in the sample
o Allows for discovery of new gene targets and pathways

o In contrast to targeted methods where you must choose the genes of interest in
advance
e Dynamic - collect all the genes that are made at the time of sample collection
o Monitor changes over time (ex: disease progression)
o Monitor changes in response to treatment (ex: drug effects)

CANCER GENOMICS CLOUD

EEEEEEEEEEEE



RNAseq workflow overview

*Set up the experiment to address your specific biological questions
* Meet with your bioinformatician and sequencing center!

RNA
preparation

Sequence

¢ |solate RNA
* Purify RNA

e Convert the RNA to cDNA
* Add sequencing adapters

¢ Sequence the cDNA using a sequencing platform

* Quality control
« Align reads to the genome/assemble a transcriptome
* Downstream analysis based on your questions

We are
bioinformaticians
thats what we do

Sample preparation

Vovel genes

Gene \dentification
Discoveries. . .etc

We are here!

CANCER GENOMICS CLOUD
SEVEN BRIDGES

Slide adapted from Dr. Nadia Attalah, Purdue University




Standard Differential Expression Analysis

Check data
quality

Trim & filter
reads, remove
adapters

Check data
quality

Align reads to
reference
genome

CANCER GENOMICS CLOUD

SEVEN BRIDGES

Unsupervised
clustering

Count reads
aligning to
gene

Post-alignment
considerations

Differential
expression
analysis
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What is SRA?

e SRA stores raw sequencing data and alignment information to enhance reproducibility and
facilitate new discoveries through data analysis.

e Search by author, pubmed ID, etc.

e Download respective accession list and numbers, sequence data files using SRA Toolkit, and
associated metadata associated with SRA data

https://www.ncbi.nlm.nih.gov/sra

— NCBI Resources ¥ How To (¥ Sign in to NCBI

SRA CT— [earcn

Advanced Help

SRA - Now available on the cloud

Sequence Read Archive (SRA) data, available through multiple cloud providers and NCBI servers, is the largest publicly
available repository of high throughput sequencing data. The archive accepts data from all branches of life as well as

metagenomic and environmental surveys. SRA stores raw sequencing data and alignment information to enhance reproducibility
and facilitate new discoveries through data analysis.

CANCER GENOMICS CLOUD
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https://www.ncbi.nlm.nih.gov/sra

Overview of data we will use for bulk RNA-seq analysis

Without HBV
Replication

&.

| D

Regulation of Wnt Signaling {e.g., OVLT)
Transcriptionally Inactive

—
~ ~

With HBV
Replication

of Wnt S.I._.
Mncctwng.uw Active

g (eg., DVLY)

-~

-

Dt
a@} Hepatitis B Virus

afhsranns

-

f

miR17-82,
miR106b~25

R a4

With HBV Replication
& Antagomirs

o)
>

o

IO¥m

miR17~92, miR106b~25
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Mani SKK, et al. Restoration of RNA helicase DDX5 suppresses hepatitis B virus (HBV)
biosynthesis and Wnt signaling in HBV-related hepatocellular carcinoma. Theranostics 2020;
10(24):10957-10972. doi:10.7150/thno.49629. https://www.thno.org/v10p10957.htm

CANCER GENOMICS CLOUD

SEVEN BRIDGES

I

Data availability

All sequencing data are available through
the NCBI Gene Expression Omnibus (GEO)
database (accession number GSE131257).



https://www.thno.org/v10p10957.htm

Search SRA with GEO number!

= NCBI

Qe ¢

SRA Run Selector Loginto NI
Public health information (CDC) | Research information (NIH) | SARS-CoV-2 data (NCBI) | Prevention and treatment information (HHS) | Espaiol
Accession GSE131257 m
1 Assay Type Common Fields
2 AvgSpotLen
3 Bases DATASTORE region gs.US, ncbi.public, s3.us-east-1
4 Bytes < .
. Instrument Illumina HiSeq 2500
5 Cell_line
é Genotype LibraryLayout PAIRED
7 genotype/varition Organism Homo sapiens
8 induced_hbv_replication
9 LibrarySelection Passage 20-23
10 LiorakyBorios Platform ILLUMINA
11 source_name
ReleaseDate
SRA Study
tissue
. [13
downloads file “SraRunTable.txt - Metadata
m Runs Bytes Bases Download Cloud Data Deliverv Combputing
. 1 H "
Total 19 7831Gb 24291G Metadata or Accession List dOWﬂloadS fl Ie SRR—ACC—I ISt'tXt
Selected 0 0 0 e or n Lis or
CANCER GENOMICS CLOUD

SEVEN BRIDGES



On the CGC, upload metadata, tell the tool the SRA
accession...

( ;) Projects ~ Data ~ Public Apps Public projects ~ Developer ~ zworman v
Dashboard Files Apps Tasks Purdue Lecture Test1 © Interactive Analysis  Settings  Notes
SRA Download and Set Metadata run - 02-18-22 17:50:52 ~ & Getsupport L View stats & logs

Executed on Feb. 18, 2022 12:53 by zworman
Spot Instances: On Memoization (WorkReuse): On Price: $3.37 Duration: 3 hours, 59 minutes

~ App: SRA Download and Set Metadata - Revision: 0

Inputs = App Settings Show non-default ~ Output Settings =
v SRA metadata file © = v SBG Prepare Metadata for SRA download » Metadata file © =
metadata_rnaseq-purdue.txt (#sbg_prepare_metadata_for_sra_download_1) » Outreads ©® &=
Accession (SRA accession) ©@ SRP198483

v~ SRA fasterq-dump (adjusted)

(#sra_fasterq_dump_adjusted_v2_10_7)

Number of threads @ 4
Split3 @ False
Split files @ True

CANCER GENOMICS CLOUD
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RNAseq data transferred from SRAto CGC

e Total time to transfer 3 hours, 59 minute, $3.37

RUNNING Tasks / SRA Download and Set Metadata run - 02-18-22 13:51:55 / Stats Instance metrics  View task logs

Quick Details

Search apps jo

0s 8m 20s 16m 40s 25m 33m 20s 41m 40s

I |
| |
sra_fasterq_dump_adjusted_v2_10_7
tEmm B EmE mIEmE SmEEmm mmm e mmsm smm - ome mmm - Pinned Details

. —— sra_fasterq_dump_adjusted_v2_10_7 x

Start Time: 2m 15s [08:54:15]
e End Time: 49m 58s [09:41:58]
e — = - Duration: 47m 43s
- —
T Instances: c4.8xlarge (1024GB) [spot]
Status: RUNNING
View Logs
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SEVEN BRIDGES



RNAseq data transferred from SRA to CGC

@ Projects ~ Data ~ Public Apps Public projects ~ Developer ~ zworman v
Dashboard Files Apps Tasks Purdue Lecture Test1 @ Interactive Analysis  Settings  Notes
[ Files > bulk-rnaseg-samples @8 New folder
o Search Extension: All ¥ Tags: All v 4+ Clear filters
O ~ * Name Experimental strategy Extension Size Sample ID M~
(J SRR1 2776583_1.fastq . FASTQ 61.7 GiB SRR12776583
(J SRR12776583_2.fastq - FASTQ 61.7 GiB SRR12776583
[J SRR12776584_1.fastq & FASTQ 72.2 GiB SRR12776584
(0 SRR12776584_2 fastq - FASTQ 72.2 GiB SRR12776584
[J SRR12776585_1.fastq - FASTQ 43.5 GiB SRR12776585
(J SRR12776585_2.fastq - FASTQ 43.5 GiB SRR12776585
[J SRR12776586_1.fastq - FASTQ 74.4 GiB SRR12776586
(J SRR12776586_2.fastq - FASTQ 74.4 GiB SRR12776586
[J SRR9058988_1.fastq e FASTQ 3.4 GiB SRR9058988
(J SRR9058988_2.fastq o FASTQ 3.4 GiB SRR9058988
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RNA seq differential expression

Create and run
analysis

Create a Project Select/access data Select/create tools

Organizational unit Upload data from a Select differential Set up task and run
within platform collaborator’s project expression tools from workflow
Public Apps Gallery
Review outputs:
Connectinto a differentially
workflow expressed genes

CANCER GENOMICS CLOUD
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Summary: Run analyses in the cloud with the CGC

» CGC: platform for analysis, part of CRDC « Run tasks using the flexibility and scale of the
» Collaborate seamlessly cloud
» Access petabytes of public datasets » Connect to other data repositories
 Build workflow from new or existing tools « Analyze data interactively using notebooks in the
cloud
Easy data Secure Flexible & fully Optimized Scalable Extensible &
management collaboration & reproducible bioinformatics computation developer
managed billing methods algorithms friendly tools

@ CANCER GENOMICS CLOUD
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Let's get started!
Login to the platform at Log in
cgc.sbgenomics.com - T

Log in with username and password

New to the CGC? Create an account



http://cgc.sbgenomics.com

Q&A and Discussion

ACCCTATGACCCTTAACCTTAATCATTAGTCAAATAGACTTCAACGATGGAGTAATTCTTGCCTCTTCATAGGTAATGCTTTCACATAGTCTGTCAGCGGGTGATCTCAATGGCTAAGGCTTACGCCGTACTACCTCAGCAGTAGTAAGAAAATATTTTTCACCCACCCTA
ACCCTTAACCTTAATCATTAGTCAAATAGACTTCAACGATGGAGTAATTCTTGCCTCTTCATAGGTAATGCTTTCACATAGCTGAAGTTGCTACCTCATTAAGAACGGAGAAGTATCCATTACGAAAGACCGGATCGCAGTCTATTATGATTCATAGATATTTTTCACCCA
ATTAGTCAAATAGACTTCAACGATGGAGTAATTCTTGCCTCTTCATAGGTAATGCTTTCACATAGTATAAAAAGTGCCTGGGATACTGCGAATTGGAATTAGTAATCAGTTTATGTGTATCGCACCTACCGGCCATATGGCTATCGACATCCAGAAATATTTTTCACCCA
FAACGATGGAGTAATTCTTGCCTCTTCATAGGTAATGCTTTCACATAGATATTTTTCACCCACCCTATGACCCTTAACCTTAATCATTAGTCAAATACACATAGCGTGGATGGCCCGTATACCGATAGCTGTAGCTCTTGTAATGGGTGTACTATTICTCTAACATAGTCAAS
GCCTCTTCATAGGTAATGCTTTCACATAGAGACAGTCGCCCACTAGAGTTACCGATTCCGAATGCGGCATGATGGAGTCGTCATCATTCTATTGTTAATTCGTTAACTGTTTGGAGGAAGAATAAGAATCTTTGTTATATATTTTTCACCCACCCTATGACCCTTAACCT
PGTGGGATACTATATTTTTCACCCACCCTATGACCCTTAACCTTAATCATTAGTCAAATAGACTTCAACGATGGAGTAATTCTTGCCTCTTCATAGGTAATGCTTTCACATAGATATTTTTCACCCACCCTATGACCCTTAACCTTAATCATTAGTCAAATAGACTTCAACG,
TGACCCTTAACCTTMTCATTAGTCI\MTAGACTTCMCGATGGAGTN\TTCTTGCCTCTTCATI\GGTMTGCTTI’CACATAGATATTTTTCACCCACCCTATGACCCTTMCCTTAATCATT/\GTCAN\TI\GI\CTTCN\CGATGGAGTAATTCTTGCCTCTTCATAGGT}

A A CACATAGATATTTTTCACCCACCCTATGACCCTTAACCTTAATCATTAGTCAAATACGACTTCAACCATCCACTAATTCTTCCCTCTTCATAGGTAATGCTTTCACATAGCGTGCATCCCCCGTATACCGATAGC

CCTATGACCCTTAACCTTAATCATTAGTCAAA AGACTTCAACGATGGAGTAATTCTTGCCTCTTCATAGGTAATGCTTTCACATAGTCTGTCAGCGGGTGATCTCAATGGCTAAGGCTTACGCCGTACTACCTCAGCAGTAGTAAGAAAATATTTTTCACCCACCCTA
ICCCTTAACCTTAATCATTAGTCAAATAGACTTCAACGATGGAGTAATTCTTGCCTCTTCATAGGTAATGCTTTCACATAGCTGAAGTTGCTACCTCATTAAGAACGGAGAAGTATCCATTACGAAAGACGGGATCGCAGTCTATTATGATTCATAGATATTTTTCACCCA
\TTAGTCAAATAGACTTCAACGATGGAGTAATTCTTGCCTCTTCATAGGTAATGCTTTCACATAGTATAAMAAGTGCGTGGGATACTGGGAATTGGAATTAGTAATCAGTTTATGTGTATCGCACCTACCGGGCATATGGCTATCGACATCGAGAAATATTTTTCACCCA
JAMCGATGGAGTAATTCTTGCCTCTTCATAGGTAATGCTTTCACATAGATATTTTTCACCCACCCTATGACCCTTAACCTTAATCATTAGTCAAATACACATAGCGTGGATGGCCCGTATACCGATAGCTGTAGCTCTTGTAATGGGTGTACTATTCTCTAACATAGTCAA/
GCCTCTTCATAGGTAATGCTTTCACATAGAGACAGTCGCCCACTAGAGTTACCGATTCCGAATGCGGCATGATEGAGTCGTCATCATTCTATTGTTAATTCGTTAACTGTTTGGAGGAAGAATAAGAATCTTTGTTATATATTTTTCACCCACCCTATGACCCTTAACCT
GGTCGGATACTATATTTTTCACCCACCCTATGACCCTTAACCTTAATCATTAGTCAAATAGACTTCAACCGATGGAGTAATTCTTGCCTCTTCATAGCTAATGCTTTCACATAGATATTTTTCACCCACCCTATGACCCTTAACCTTAATCATTAGTCAAATAGACTTCAACG
TATGACCCTTAACCTTAATCATTAGTCAAATAGACTTCAACGATGGAGTAATTCTTGCCTCTTCATAGGTAATGCTTTCACATAGATATTTTTCACCCACCCTATGACCCTTAACCTTAATCATTAGTCAAATAGACTTCAACGATGGAGTAATTCTTGCCTCTTCATAGGT/
GATGGAGTAATTCTTGCCTCTTCATAGGTAATGCTTTCACATAGATATTTTTCACCCACCCTATGACCCTTAACCTTAATCATTAGTCAAATAGACTTCAACGATGGAGTAATTCTTGCCTCTTCATAGGTAATGCTTTCACATAGCGTGGATGGCCCGTATACCGATAGC
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