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Introduction

The goal with the Kids First CFDE “Cloud Workspace Partnership Pilot” is to
understand valuable data, tool and research use cases of other CFDE DCCs and
collaboratively pilot integration of data and tool usage in the CAVATICA cloud
workspace. At its core, the pilot is focused on demonstrating the value of a
collaborative and interoperable cloud workspace for the CFDE and broader
Common Fund community that supports integrated CFDE dataset analysis in the
cloud and supports cross-DCC use cases that matter to investigators.

During these piloting activities, we aim to provide dedicated support to DCCs and
their users, with the goal of not only successfully demonstrating solutions for
specific cloud data accessibility using GA4GH DRS and other methods to enable
analysis use cases from multiple DCCs, but also improving training
resources and documentation to maximize ease of understanding, accessibility
and reusability for the Common Fund community in future efforts.

What is CAVATICA?

CAVATICA is a data analysis and sharing platform designed to accelerate discovery
in a scalable, cloud-based computing environment where data, results, and
workflows are shared among the world's research community. Developed by
Seven Bridges and funded in part by a grant from the National Institutes of Health
(NIH) Common Fund, CAVATICA is continuously updated with new tools and
datasets. Thorough documentation of available platform features is located in the
CAVATICA Knowledge Center. There is a Quickstart Guide, which serves to
orientate new CAVATICA users to foundational platform aspects and features,
including hundreds of public apps and petabytes of public data, including genomic
data on pediatric tumors. The CAVATICA platform was developed and maintained
by Velsera and based on the Seven Bridges Platform for cloud storage and
bioinformatics analysis.
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Before you start

Built on Amazon Web Services (AWS) infrastructure the storage and processing of
data is presented at a cost to researchers; the costs AWS charges CAVATICA for
compute time are the costs users will pay with no surcharge for CAVATICA
resources and services. Implementing Spot Instances, an exclusive further
economizes research on the platform. In addition, all new CFDE researchers on
CAVATICA are eligible for Pilot Funds, a special billing group for new users offering
funds intended for user training, exploration, and troubleshooting as they learn to
use the platform and its features. Users must first sign up to use the platform,
then send a short email with their username requesting Pilot Funds to
support@velsera.com.

CAVATICA Quickstart

Once you are signed up on the platform and ready with the data that you are
looking to process, the first step to running an analysis on CAVATICA is to create a
project. A project is a development space where the user does their cloud-based
research. Within a project, users can upload data, create new analysis workflows
or use existing ones, run an interactive Data Studio for exploratory analysis and
visualization, and view results files.

This tool can be found within your project, an example of which you can see in the
screenshot below.

; CmBIATHT B Projects + Data~ Public Apps ¥ Public Projects Developer ¥  Controlled projects A~ shuklasl ~

Dashboard ~Files Apps Tasks Data Studio Open Targets PDX Workflow Dev @ Interactive Browsers ~ Notes

Users can choose to upload their data, bring data in the cloud using methods like
GA4GH DRS or use publicly available data files from existing CAVATICA data
sources and add them to their research project.

Users can access public files/datasets available on the platform by clicking on
‘Data’ on the platform homepage as you can see in the screenshot below.
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Start-up Funds for CFDE Users

In order to promote more widespread use of CFDE datasets across DCCs, as part
of the CFDE CWP efforts, Velsera authorizes the allocation of pilot funds for CFDE
users. Once a user sets up an account on the CAVATICA platform, they must send
an email to support@velsera.com with details of their association with DCC or
CFDE project to which they intend to contribute. Velsera Support staff will add the
CAVATICA user’s project to a specific billing group. Computational resources
allocated for processing the user’s workflows can then use these funds.
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Public Data on CAVATICA

CAVATICA hosts several datasets comprising a wide range of study interests. The
Kids First database is an extensive collection of pediatric data, alongside studies
such as TARGET and TCGA. These data, already on the cloud, can be accessed and
added to user projects while the files remain hosted, and storage paid for, by NIH;
users are only charged for compute time and storage of generated downstream
analysis and results files.

Abiding by the FAIR principles, CAVATICA is also seamlessly interoperable with
Velsera’s sister platforms, the Cancer Genomics Cloud and BioData Catalyst
Powered by Seven Bridges. Data, Apps, Results and Projects can be securely
accessed and shared across platforms, promoting interdisciplinary research and
collaboration.

Data Upload Methods

CAVATICA offers variety of methods to allow data upload from local, cloud, and
server storage. A brief description can be found below, and a comprehensive
document is available on the platform here.
e Upload from local storage by browsing and selecting directly through
CAVATICA’s visual interface
e Upload using the Command-Line (CLI) Uploader from your local machine or
cluster when the data volume is large
e Upload via CAVATICA API as it offers more direct control over uploads
e Import from cloud storage such as AWS S3 or Google Cloud Storage
without transferring it to CAVATICA storage using the Connect Cloud Storage

feature
e Upload from an HTTP(S)/FTP server endpoint using the HTTP(S)/FTP upload
option

File Repositories

Data files on the platform can be stored in two types of file repositories.
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e Project Files — This repository Is located within the project and is specific to
every project. It contains the input and output files for workflows in that
project. Users can upload directly to a project or copy them from other
projects and repositories.

e Public Files — This repository is maintained by the Bioinformatics team at
Velsera. It contains the latest and most frequently used reference genomes
and annotation files so users won’t have to upload reference files every
time to run a task.

CAVATICA for Bioinformatics Research




In bioinformatics research, an analytical pipeline is essentially defined as a series
of software algorithms that process raw sequencing data and generate
interpretations that can potentially advance the overall understanding of the
biological process and its key players. A bioinformatics analysis pipeline consists of
three basic steps: preprocessing of sequencing data, discovery of variants, and
integrative analysis of variants/related genes.

To enable and encourage more users to take advantage of cloud-based
infrastructure to store, process and analyze bioinformatics data, the Gabriella
Miller Kids First Data Resource Center (Kids First DRC) and the NIH Common Fund
Data Ecosystem (CFDE) have joined hands as part of the CFDE Cloud Workspace
Partnership (CWP) Pilot. The goal of the CFDE CWP Pilot is to understand valuable
data, tool and research use cases and collaboratively pilot integration of data and
tool usage in the CAVATICA cloud workspace.

Public Apps on CAVATICA

The KF DRC in collaboration with the Center for Data Driven Discovery of
Biomedicine at Children's Hospital of Philadelphia have built and deployed various
bioinformatics workflows wrapped in tools on the CAVATICA platform that are
available for use to the research community.

Below are some common Apps bioinformatics researchers may use for different
categories of analyses. Each of these Apps has version control and can be copied
into user Projects and edited for user-specific needs. New Public Apps are
constantly under development, and users can build and deploy their applications.

Preprocessing: NGS Checkmate Sample QC, NGS Checkmate Preprocess
Alignment and variant calling: Alignment and GATKHaplotypeCaller Workflows,
GATK HaplotypeCaller CRAM to gVCF Workflow, Germline SV Workflow, Germline
Variant Workflow, Joint Genotyping Workflow, Pathogenicity Preprocessing
Workflow

RNAseq analysis: HUBMAP scRNA-seq pipeline

List of available Public Apps

Application Name: NGS Checkmate Preprocess
Publisher: KFDRC
Contributors:


https://www.cavatica.org/
https://d3b.center/
https://d3b.center/

Goal/Purpose: preprocessing workflow to use bcftools to subset bams and create
a bcftools-called vcf

Input File(s): BAM file, subset character list, reference fasta file, SNP_bed file
Output File(s): VCF file

Comments:

Highlights:

Gaps:

Relevant Links: https://github.com/kids-first/ngs_checkmate_wf,
https://cavatica.sbgenomics.com/u/kfdrc-harmonization/kf-references

Application Name: NGS Checkmate Sample QC

Publisher: KFDRC

Contributors: brownm?28

Goal/Purpose: A software pipeline for validating sample identity in NGS studies
within and across data types

Input File(s): FASTQ, BAM or VCF

Output File(s): (i) a list of matched sample pairs with genotype correlation
coefficients; (ii) a sample clustering dendrogram; and (iii) a graphical
representation of sample clustering that can be entered into graphical
visualization tools such as Cytoscape

Comments:

Highlights:

Gaps:

Relevant Links: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5499645/,
https://github.com/kids-first/ngs_checkmate_ wf

Application Name: Alignment and GATKHaplotypeCaller Workflows
Publisher: KFDRC
Contributors: nathanj, danmiller, brownm28, sicklera
Goal/Purpose: Using BWA, align input file(s) with reference genome version hg38,
to generate a resulting BAM file. Optionally, also calculate contamination via gVCF.
Additionally, workflow is also capable of performing a basic evaluation of the X
and Y sex chromosomes using idxstats.
Input File(s): SAMs/BAMs/CRAMs (Alignment/Map files, or AMs), PE reads,
and/or SE reads;

conditionally generate gVCF and metrics.


https://github.com/kids-first/ngs_checkmate_wf
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Output File(s): BAM file

Comments: Duplicates are flagged in a process that is connected to bwa mem.
This design decision implies that duplicates are flagged only on the inputs of that
are scattered into bwa. Duplicates, therefore, are not being flagged at a library
level and, for large BAM and FASTQ inputs, duplicates are only being detected
within a portion of the read group.

Highlights:

Gaps:

Relevant Links:

Application Name: GATK HaplotypeCaller CRAM to gVCF Workflow

Publisher: KFDRC

Contributors: danmiller, brownm28, sickera

Goal/Purpose: GATK Convert a CRAM file into a BAM file, determine
contamination value, then run GATK HaplotypeCaller to generate a gVCF, gVCF
calling metrics, and if no contamination value is provided, the VerifyBAMID output
Input File(s): input_cram, reference_tar, dbsnp_vcf, dbsnp_idx,
contamination_sites_bed, contamination_sites_mu, contamination_sites_ud,
wgs_calling_interval_list, wgs_ecaluation_interval_list

Output File(s): gvcf, gvcf calling_metrics, verifybamid_output

Comments:

Highlights:

Gaps:

Relevant Links:
https://github.com/kids-first/kf-alignment-workflow/releases/tag/v2.8.2

Application Name: Germline SV Workflow

Publisher: KFDRC

Contributors: danmiller

Goal/Purpose: Generate SV calls from an aligned reads BAM or CRAM file, using
Manta or SVABA to call variants, then annotate the variants using AnnotSV

Input File(s): KFDRC germline_reads(BAM/CRAM), indexed_reference_fasta,
annotsc_annotations_dir, annotsc_genome_build, output_basename

Output File(s): KFDRC Structural variants and Small INDELS called by Manta
(manta_svs_manta_indels), Structural variants and Small INDELS called by SVABA
(svaba_svs, svaba_indels), Annotation results from AnnotSV


https://github.com/kids-first/kf-alignment-workflow/releases/tag/v2.8.2

(manta_annotated_svs, manta_unannotated_svs, svaba_annotated_svs,
avaba_unannotated_svs)

Comments:

Highlights:

Gaps:

Relevant Links:
https://github.com/kids-first/kf-germline-workflow/releases/tag/v0.3.0,
https://cavatica.sbgenomics.com/u/kfdrc-harmonization/kf-references/,
https://console.cloud.google.com/storage/browser/genomics-public-data/resourc
es/broad/hg38/v0/, KFDRC AWS s3 bucket:
s3://kids-first-seq-data/broad-references/

Application Name: HUBMAP scRNA-seq pipeline

Publisher: cavatica

Contributors: cavatica

Goal/Purpose: The HUuBMAP scRNA-seq pipeline is built on Salmon, Scanpy, and
scVelo, and is implemented as a CWL workflow wrapping command-line tools
encapsulated in Docker containers.

Input File(s): fastq_dir

Output File(s): Salmon output, count matrices, scanpu QC results, dispersion plot,
umap plot, umap density plot, scvelo annotated matrices

Comments: The app itself shows no documentation. It would be a good idea to
add some lines on CAVATICA app instead of having to navigate to GitHub.
Highlights:

Gaps:

Relevant Links: https://github.com/hubmapconsortium/salmon-rnaseq

Application Name: Germline Variant Workflow

Publisher: KFDRC

Contributors: danmiller

Goal/Purpose: generate variant calls from an aligned reads BAM or CRAM file.
using copy number, single nucleotide, and structural variant calling software to
call variants. Annotation is performed on the single nucleotide and structural
variants.

Input File(s): Long list of desired input parameters, See app references linked
below
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Output File(s): Long list of expected input parameters, See app references linked
below

Comments: Extra markdown code seen on the app, which can be removed.
Highlights:

Gaps:

Relevant Links: s3://kids-first-seq-data/broad-references/,
https://cavatica.sbgenomics.com/u/kfdrc-harmonization/kf-references/,
https://console.cloud.google.com/storage/browser/genomics-public-data/resour
ces/broad/hg38/v0/

Application Name: Joint Genotyping Workflow

Publisher: KFDRC

Contributors: danmiller

Goal/Purpose: Cohort sample variant calling and genotype refinement

Input File(s): Long list of desired input parameters, See app references linked
below

Output File(s): Long list of expected input parameters, See app references linked
below

Comments:

Highlights:

Gaps:

Relevant Links:
https://console.cloud.google.com/storage/browser/genomics-public-data/resourc
es/broad/hg38/v0/, s3://kids-first-seq-data/broad-references/,
https://cavatica.sbgenomics.com/u/kfdrc-harmonization/kf-references/,
https://github.com/d3b-center/bixtools

Application Name: Pathogenicity Preprocessing Workflow

Publisher: KFDRC

Contributors: brownm28

Goal/Purpose: This tool performs an automatic classification for PVS1
interpretation of null variants

Input File(s): Note - first run the Kids First Germline Annotation Workflow first.
Vep_vcf, annovar_db, intervar_db, autpvsl db

Please refer to the app for to understand individual input files.
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Output File(s): intervar_classification, autopvsl_tsv, annovar_vcfoutput,
annovar_txt

Comments: Refer to the app for links to find additional documentation for InterVar
Classification workflow and AutoPVS1 for pathogenicity scoring.

Highlights:

Gaps:

Relevant Links: https://github.com/d3b-center/D3b-Pathogenicity-Preprocessing

CFDE Portal - CAVATICA Compatibility

The goal of this CFDE-CWP Pilot is to encourage and enable CFDE users to access
and use NIH-CFDE data to its full potential and offer advanced computing
capabilities to allow bioinformatics researchers without having to go through the
unnecessary effort of creating custom scripts for different stages of their analytical
pipelines, especially when parts of the overall algorithm are the same and only
the data file(s) differ(s).

To this end, CAVATICA platform offers additional compatibility to import data files
directly from the CFDE Data portal using Persistent IDs. A section of this document
will discuss this method for import. In case of datasets that do not have a
Persistent ID starting with ‘drs’, there is an ongoing effort to engineer such IDs.

How-To Guide

This detailed step-by-step guide on how users can access data from the CFDE data
portal, bring the files over to the CAVATICA platform and implement a
bioinformatics analysis workflow is designed with the intent to get you started
quickly. Detailed instructions for both the CFDE Portal and CAVATICA are available,
along with user support at support@cfde.atlassian.net and support@velsera.com.

12


https://docs.nih-cfde.org/en/latest/portalguide/
https://docs.cavatica.org/
mailto:support@cfde.atlassian.net
mailto:support@velsera.com

CAVATICA Access and Login

1) Navigate to cavatica.sbgenomics.com and log in using your_eRA Commons ID.
Linking your CAVATICA account to eRA commons allows access to numerous public
datasets and eases access to controlled data to which a user is granted access.

AN/ ATICA
SN/ AV NTING )

Log in

Log in with eRA Commons

Log in with username and password

New to Cavatica? Create an account

m) National Institutes of Health
Turning Discovery Into Health

_ This website uses cookies to improve your experience. NIH Privacy Policy b4

Sign In

With your eRA account

Username Password Forgot Password?

-

or

Do you have multiple identities?
Linking your identities in Settings

Smart Card/CAC may save you time and increase
your access.

Are you an NIH user unable to sign-in with your PIV Card? Sign in using the Authenticator App.

Trouble signing in?

Logging in will require an additional authorization step with.Gen3 Data Commons.
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GEN

Data Commons

Gen3 Data Commons

Authorize Cavatica to:

« Know your NIH Login, Ras basic account information and what you are authorized to access.

» Retrieve controlled-access datasets to which you have access on your behalf.

Cancel ‘

Create a Project

The CAVATICA dashboard is the landing page for your research on the platform.
You will see two sections, Projects and Analysis/Data Studio. For this tutorial, we
will focus on the Projects section and show you how to create a new project to
explore and then house the CFDE data you wish to export to the platform for
analysis.

7”7’

Click on the “Project”” menu and then the magenta “Create Project” button.
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AV ATIT A
R T U N L ST )

Projects « Data~ Public Apps *+ Public Projects Developer »

Projects

Copy of Meta-Analysi|
Created by:agazibara - Ap

Copy of Bulk RNA-Seq
Created by:agazibara - Ma|

My first project
Created by:agazibara - Ma|

Created by:agazibara - Oc

Quickstart
Created by:agazibara - Ma|

Search projects... o

Copy of Meta-Analysis Of Cytometry ...
Copy of Bulk RNA-Seq Transcription P...  pository
My first project
My project irus (HSV-1) Infected Cell:
Quickstart
SVF

RNA analysis

my new project

My Project

View all projects + Create a project

SVF
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Create a project

Name
CWP_Pilot_Demo

https://cavatica.sbgenomics.com/u/shuklas1/cwp-pilot-demo #

General information ~ Advanced settings

Billing group

Pilot Funds (shuklas1) =

Location €@

AWS (us-east-1)

Execution settings

v Spotinstances
Spot instances can significantly reduce the cost of your task execution if results are
not needed urgently. Learn more
Reuse

Automatic reuse of precomputed results can significantly reduce the time and cost
of your task execution. Learn more

Also, be sure to review the Billing group with enough funds to be able to run the
analysis. New academic researchers to the platform can apply for Pilot funds
which serve as introductory credits to explore the platform and train new cloud
computing skills. Email suppot@sbgenomics.com with your platform username
and a request for funds.

Name the project for your analysis, set your billing group, decide on spot
instances and work reuse, and under “Advanced Setting” make sure to “Enable
Network Access” for the project. All but the URL for the project are able to be
modified later.
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General information  Advanced settings

Network Access settings ©

Block network access

Execution within the project won't have network access.
(¢) Allow network access

Execution will have unrestricted network access.

Cancel

Create a project

Name

CWP_Pilot_Demo

https://cavatica.sbgenomics.com/u/shuklas1/cwp-pilot-demo ¢

Advanced seftings

Billing group
Pilot Funds (shuklas1) +

Location €

AWS (us-east-1)

Execution settings

v Spotinstances
Spot instances can significantly reduce the cost of your task execution if results are
not needed urgently. Learn more
Reuse
Automatic reuse of precomputed results can significantly reduce the time and cost
of your task execution. Learn more

When all the necessary fields are populated, and options toggled, click the

“Create” button to finish setting up your project and be taken to the project
dashboard.
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Dashboard Apps Tasks Data Studio CWP_Pilot_walkthrough @ Interactive Browsers ~ Settings Motes
Description % Tags Members A Email notifications
shuklas1 CILED
Welcome to your new project! Copy, Write, Execute, Admin

Prejects are the core building blocks of the Seven Bridges Platform. Each project
corresponds to a distinct scientific investigation, serving as a container for its
data, analysis pipelines, and results. Projects are shared only by designated

project members.
Don't work alone.

Within your project, you can: The best research happens in teams.

+ Start exploring the public pipelines straight away &+ Invite new members

* Install your tools and create workflows Share your tools, data, and ideas with collaborators
* Upload your own private data
« Collaborate securely with other researchers

After reviewing the information above, you can continue to use this space for
adding notes about your project such as its aims, experimental context, and any
other ideas that you'd like to share with your project members as everyone will see
the same content. You can also use markdown here to add formatting to your
notes.

Analysis Q, search

Tasks  Data Studio

To start adding your description, click Add Description below.

ber that details of each pipeline execution you run on the Seven Bridges
rm are logged on the dedicated task page.

Now that you have created a new project, you may want to import appropriate workflow for
analysis and data into the project. Once you run your analytical pipeline, you can also visualize
and interpret results.

Create an App

For this document, we will copy/import an analysis from an existing public project that uses
Fastq files, performs quantification, and implements differential expression analysis.

Follow the steps below to search the project and copy the embedded application into our newly
created project.
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AN ATICO A

CTAVALCA Projects « Data~ Public Apps * Pul

Q H Search projects 0
CWP_Pilot_Demo

Test

Bis GTEx RNA Seq Sandbox

An BiG_Demo

CWP_Pilot_walkthrough

Bisn

anal TP RSEM

epig

P... Open Targets PDX Workflow Dev
Met

cwi Open Target Delivery Project
KF_NBL_RNASeq_TPM

KF_NBL_RNASeq_TSV

View all projects eate a project

Functional
Equivalence WGS

Functional Equivalence WGS workflow
processes WGS data according to the
functional equivalence standard \[1,2].
For u...

WGS

CAVATICA Projects *+ Data~ Public Apps v

Public Projects

ts Developer * Controlled projects

Toolkit CWL version: v1.0 +2 ~

igory ¥

BROAD Best Practices
RNA-Seq Variant...

This workflow represents the GATK Best
Practices for SNP and INDEL calling on
RNA-Seq data. Starting from an
unmapped...

[ Variant Calling | [ RNA-Seq

GATK Create Mutect2
Panel of Normals...

GATK Create Mutect2 Panel of Normals
4.2.5.0 creates a panel of normals for
the use in other GATK workflows \[1].
GAT...

Variant Calling | VCF Processing

CWLtool Tested

Developer +

Controlled projects

eQTL analysis with
MatrixEQTL

Expression quantitative trait loci
(eQTLs) are genomic variants related to
variation in expression levels of mRNAs.
Th...

€QTL Analysis

2o

GATK Generic Germline
Short Variant Per-...

GATK Generic Germline Short Variant
Per-Sample Calling 4.2.0.0 calls
germline variants in a sample \[1]. A list
of a...

Variant Calling | | WGS | | CWLtool Tested

Public projects you can access to analyse your data

Start your analysis by copying one of our publicly available projects with all of the required resources

Nextflow Implementation of
Deseq2

Meta-Analysis Of Cytometry
Data From ImmPort Data
Repository

wnloading

Data Reposit

P Copy project

including: C
oject, Rur
Preforming an an

e available on the |

which a

P Copy project

A~

shuklas1 =

shuklas1 »
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CAVATICA Projects ¥ Data~ Public Apps * Public Projects Developer *  Controlled projects » shuklasl~

Dashboard Files Apps Tasks DataStudio  Bulk RNA-Seq Transcription Profiling of Herpes simplex Virus (HSV-1) Infecte... ®  Interactive Browsers

Description % Tags Analysis Q, Search

Tasks Data Studio

Analysis Goals

compLeTED | Bulk RNA-S&q processing pipeline run - 02-07-23 14:53:02]
The goals of this example case-study are to train the user on: Submitted by: sevenbridges - Feb 7, 2023'9:53
1. Further explore features of the Analysis workspace, including: Copying a
Public Project, Edit a Project, Run a preexisting workflow
2. Preforming an analysis using Tools which are available on the platform. This
project performs Bulk RNA-Seq and Differential Expression analyses on
HSV-1infected cell transcriptomes.

Analysis Context

This Public Project serves as an example and provides scaffolding for Bulk RNA-
Seq Processing and downstream Differential Expression analysis.

These data were obtained from experiments with Human fibroblast cells either
infected or mock-infected with Herpes simplex virus (HSV-1), and are publicly
available.

Two groups, 3 of each treatment type, will be analyzed using the Bulk RNA-Seq
processing pipeline Tool , starting from raw FASTQ reads and outputting a citable

report with summary statistics and key graphs.

sis substeps and total analysis outputs are retained for further exploration
st-hoc testing.

Analysis Results

From the Dashboard of the project, navigate to the successfully completed Analysis task, to find
the embedded application workflow.

AANIATIC A Pre Public Projects

VAR AN ST

Dashboard Files Apps Tasks Data Studio Bulk RNA-Seq Transcription Profiling of Herpes simplex Virus (HSV-1) Infecte... Interactive Browsers

essing pipeline run - 02-07-23 14:53:02 & Getsupport | View stats & logs

profiling-of-herpes-simplex-virus-hsv-1-
infected-cells/bulk-rna-seq-processing-
pipeline/1 se): Price: $2.33 Duration: 1 hour, 30 minutes

« App: Bulk RNA-Seq processing pipeline - Revision: 1

Inputs = App Settings Show non-default + Qutput Settings =
~ FASTQ read files © = ~ Salmon werkflow 1.2.0 (#salmon_workflow_1_2_0) ~ DESeq2 HTML report © &
SRR6029566_1.f GC bias correction @ True bl mockVSherpes.deseq2.1.26.0.summary_reportb..
SRRB02¢ ~ DESeq2 (#deseq2_1_26_0) ~ DESeq2 analysis results. © &
SRR6029567_1.fastq Analysis title © mockVSherpes |l mockVSherpes.out.csv
SRR6029567_2.f Covariate of interest @ sample_type ~ Expression matrix genes © &
SRR6029568_1.faslg Quantification tool @ salmon Ml expression.matrix.gene.numreads.tsv
] nore items ~ Expression matrix transcripts © &
~ GTF annotation © &= |l expression.matrix.tx.numreads.tsv
GRCh38ERCC.ensembl102.gtf ~ FastQC HTML reports © %
~ Genome FASTA © = sl SRR6029566_1_fastqc.html
IR Ch38ERCC.ensembl fasta il SRRE0Z 36_2_fastqc.html
inotype data © |l SRR6029567_1_fastge.html
No files selected I SRR6029567_2_fastqc.html o
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Using the ellipsis symbol, copy the app into our newly created project following the steps in

screenshots below.

AN ATICA

AN AN | O7AN Data

Projects +

Public Apps *  Public Projects

Dashboard Files Apps Tasks Data Studio

Bulk RNA-Seq processing pipeline

Created by sevenbridges on Feb. 7, 2023 08:45
Revision note: "Copy;"

2
Phenotype data
o

Transcript FASTA or Salmon Inde
o Saiman workfiow 1.2.0
Genoma FASTA b
D FastQC CWL 1.0
FASTO read files
3

GTF annotation

Description

flow can be used for bulk RNA-seq data processing and includes following tools:

= Racie analiby cantral (OO with EactNr N 11 G

(it e THC R, Projects * Data~ Public Apps ¥ Public Projects
Dashboard  Files Tasks Data Studio

Apps

Bulk RNA-Seq processing pipeline

Created by sevenbridges on Feb. 7, 2023 08:45
Revision note: "Copy;"

8
Phenotype data

A : .;
Transcript FASTA or Salman Indexs WP,

as Saimon workliow 1.2.0.
Genome FASTA ‘@.

o’ FastQC CWL 1.0
FASTQ read flos

a3

GTF annotation

Description

flow can be used for bulk RNA-seq data processing and includes following tools:

- Bacic Analitu annteal [O0Y with Exctnif 011 0

Developer *

Bulk RNA-Seq Transcription Profiling of Herpes simplex Virus (HSV-1) Infecte... ©

Developer* C

Bulk RNA-Seq Transcription Profiling of Herpes simplex Virus (HSV-1) I

Controlled projects A~

Interactive Brow VIS

Revision1 ¥ ==

)
Transcript-level quantification
-5
Salmon quant log
)
Gene- |.-.,Tw:m- tification y—

DESeq2 analysis results
i p

Saimon Quant archive
)
Normaizod counts
o
DESeq2 HTML repan
Expression matrix transcripts
)

FastQC HTML reponts
o

Expression matrix genes

DESeq2

Basic information

CWL Version @ v1.2, v1.0, v1.1

trib sbo covanhridnac

olled projects

Create a copy of this workflow in this or other

project

Copy

Export

o
Teanscript-level quantification
L
Salmon quant log
o
Gene-level quantification
o>

i@

DESeq2 analysis results.
i@

Salmon Quant archive
o>
Normalized counts

FastQC HTML reports @

.o
DESeqz HTML repart
Exprossion malix lranscripts.
.o

Expression matrix ganes

Basic information

CWL Version @ v1.2, v1.0, v1.1

cavanhridnas

shuklas1 »

shuklas1 =
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Copy app

Project

Select a project =

Copy app

Project
CWP_Pilot_Demo v

App URL

https:/fcavatica.sbgenomics.com/ujshuklasi/cwp-pilot-demo/apps/#shuklasifcwp-
pilot-demojbulk-rna-seg-processing-pipeline/ #

Cancel
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AN ATICA

AN Projects * Data~ Public Apps ~

Dashboard Files Apps Tasks Data Studio

Bulk RNA-Seq processing pipeline

Created by sevenbridges on Feb. 7, 2023 08:45
Revision note: "Copy;"

5
Phenotype data —
)
Transcript FASTA or Salmon Indexs SP,"
@+ Saimon workliow 120
Genome FASTA' ‘@.
g FastQC CWL 1.0
FASTQ read files
@
GTF annotation

Description

flow can be used for bulk RNA-seq data processing and includes following tools:

- Bacic Analitu annteal [O0Y with Exctnif 011 0

L @ An app has been copied to

Bulk RNA-Seq Transcription Profiling of Herpes simplex Virus (HSV-1) Infecte... @

ts A~

shuklas1 =

Interactive Browsers

Revision1 ~ =

o
Teanscript-level quantification
L
Salmon quant log
o
Gene-level quantification
o>

i@

DESaq2 analysis results
Salmon Quant aschive S

i@
o>
Normalized counts
FastQC HTML reports @
o

DESeq2 HTML report
Expression mairix ranscripts. N R

o

Expression matrix ganes

Basic information

CWL Version @ v1.2, v1.0, v1.1

Fantribitare cavanhridnas

CFDE Portal Search and Data Export

As you navigate back to the project, you will now see the app embedded.

NSATICA

6 it e, Projects * Data~ Public Apps ¥ Public Projects

Developer =

Controlled projects A~ shuklasl~

Dashboard Apps Tasks Data Studio

Q Search names and description Category: All > Toolkit: All =

Name Ty...
Bulk RNA-Seq processing pipeline
This workflow can be used for bulk RNA-seq data processing and includes following too...

T rivacy  Copyright

CWP_Pilot_Demo @

CWL Version: All =

Workfl...

Interactive Browsers Notes

Create app JELGEETIERS

Settings

Status: Available ~

Source Workflow ... Modifie... Modifie m
Bulk RMA-Seq Transcription | CWL shuklas1 Feb 14, 202...
Showing 1 of 1

@® 2024 Seven Bridges Genomics °
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Now it is time to create appropriate folder structure and bring in data files
important for the analysis. This demo requires some fastq files and reference
genome files. To hold them, below screenshots show how the folders were
created.

CANMATICA Projects + Data ~ Public Apps  * Public Projects Developer Controlled projects A~ shuklas1
Dashboard Files Apps Tasks Data Studio CWP_Pilot_Demo © Interactive Browsers ~ Settings Notes
O Files

Files are the basis
of every analysis.

M New folder B NGRIEER

learn more about different ways to add files.
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Create New Folder

Name
FastQ
Folders can't be subsequently renamed.

Path
Files /

Create New Folder

Name
FastQ
Folders can't be subsequently renamed.

Path
Files /
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prtrolled projects
@ Folder FastQ has been created. X

CAVATICA Projects ~ Data ~ Public Apps ~

A~ shuklas1

Dashboard Files Apps Tasks Data Studio CWP_Pilot_Demo ©
O Files
o Search Extension: Al ¥  Sample ID: All ¥  Task ID:All  Tags:All +  Clearfilters
O ~ Name Task ID « Created on Extension
) mFastQ Feb. 14, 2024 06:38
< Refresh
—

Interactive Browsers  Settings Notes

W New folder + Add files ~ I

Size Sample ID M~

Showing 1-10f1 € »

It is a simple process that can be repeated to create as many folders as needed.

While the goal of this document is to highlight precise steps to import data from
CFDE portal, for the purpose of this document, | will include the data files from
the public project, since they are smaller in size and easier to run a quick analysis.
Of course, screenshots below will also demonstrate data import from CFDE portal.

Let’s start with copying the files from the CAVATICA project.

Navigate to the app again, and click on Files tab.
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o e Projects * Data~ Public Apps * Public Projects Developer * Controlled projects A~ shuklasl ~
Dashboard Files Apps Tasks Data Studio CWP_Pilot_Demo & Interactive Browsers  Settings Notes

cory  Bulk RNA-Seq processing pipeline

Copy of Bulk RN/

-essing pipeline (Revision 1), by shuklas1 on Feb. 14, 2024 06:37

2
Phenatype data

e y .'.
Transcript FASTA or Salmon Indexs. o

£ Saimon workflow 1.2.0
Genome FASTA 1

2 FastQC CWL 1.0
FASTQ read fies

)

GTF annotation

Description

The flow can be used for bulk RNA-seq data processing and includes following tools:

ic quality control (QC) with FastQC 0.11.9

= Alimnmant and Ansntificatian neina @alman 1 9 0

NSATICA

Projects * Data~ Public Apps * Public Projects

A
[STARWAW S SVAY

Developer =

Revision0 ~  Edit m

.y
Transcriptlevel quantification
.y
Salmon quant log
By
Giene-level quantification
>

.0

DESeq2 analysis results.
Salmon Quant archive i

By
L
Normalized counts
FastQC HTML reports =
o

DESeq2 HTML repant
Expression maix ranseripis
oo

Expression matrix genes.

DESeq2

Basic information

CWL Version & v1.2, v1.0, v1.1

Contributors: shuklas1

Controlled projects A~ shuklasl~

Dashboard Apps Tasks Data Studio

Bulk RNA-Seq processing pipeline

Created by sevenbridges on Feb. 7, 2023 08:45
Revision note: "Copy;"

8
Phenotype data
5)»

Transcript FASTA or Salman Inﬂm-.,'

2. Saimon workfiow 1.2.0.
Genome FASTA .

_/ FastQC CWL 1.0
FASTQ read flos

as

GTF annotation

Description

flow can be used for bulk RNA-seq data processing and includes following tools:

= Bacic Analitu annteal [O0Y with Exctnif N 11 0

Bulk RNA-Seq Transcription Profiling of Herpes simplex Virus (HSV-1) Infecte... @

Interactive Browsers

Revision 1 +

o
Teanscript-ievel quantification
L
Salmon guant log
L

Gene-level quantification
o>

B

DESq2 anaiysis resuls.
Salmon Quant archive 9 A

i@
o>
Normalized counts
FastQC HTML reports i@
o>

DESoq2 HTML report
Expression mairix ranscripts.

o

Exprossion marx génes

Basic information
CWL Version @ v1.2, v1.0, v1.1
Mantributare cavanhridnac

Those input files are split into two folders based on their data types. We will
follow the same pattern for copying and storing files in the newly created project.
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AN ATICA
VAR AN | (VAN

Public Projects

Controlled p

Dashboard Files Apps Tasks Data Studio
@ Files
» Search Extension: All =
0O ~ Name

8 References

]
O mFastQ fies

O

mockVSherpes.raw_counts. txt

sl mockVSherpes.out.csv

Ll mockVSherpes.deseq2.1.26.0.summary_report.b64html

Ll expression.matrix.bc.numreads.tsv

O O 0O O

SRR6029571.salmon_quant_archive.tar

< Refresh

Sample ID: All =

Task ID: All+  Tags:All = +  Clearfilters
Task ID ~ Created on
- Feb. 7, 2023 11:39
- Feb. 7, 2023 11:37
34312b35-Bcee-4b... Feb. 7, 2023 11:35
34312b35-6cce-4b... Feb. 7, 2023 11:35
34312b35-6cee-4b... Feb. 7, 2023 11:35
34312b35-6cce-4b...  Feb. 7, 2023 11:33
34312b35-6cce-4b... Feb. 7, 2023 11:33

Extension

TXT

csv

B64HTML

TSV

TAR

Bulk RNA-Seq Transcription Profiling of Herpes simplex Virus (HSV-1) Infected ... ©

Size

4.1 MiB

5.3 MiB

2.1 MiB

11.9 MiB

12.9 MiB

Interactive Browsers

Sample ID

SRR6029571

Showing 1-44 of 44 ¢ >

Navigate to the folder, select the file(s), click “Copy” and select the project and
folder into which the files can be stored.

AANTATIOA
LA AN L TA

Public Projects

Controlled

Dashboard Files Apps Tasks Data Studio
[0 Fies > FastQ_files
o Search Extension: All ¥+ Sample ID: All =
O ~ Name Task ID ~ Created on

D B FastQ _file -

& Refrash

Feb. 7, 2023 11:37

Task ID: All =

Tags: All =

Bulk RNA-Seq Transcription Profiling of Herpes simplex Virus (HSV-1) Infected ... ©

Interactive Browsers

+  Clearfilters

Extension Size Sample ID

Showing 1-10f1 € >
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AN ATICA
VAR VAN O

Public Projects

Dashboard Files Apps Tasks Data Studio Bulk RNA-Seq Transcription Profiling of Herpes simplex Virus (HSV-1) Infected ... © Interactive Browsers

o parent > FastQ_files > FastQ_file
w fCopy> & Download ~ Open in Interactive Analysis
(] gNama Task ID ~ Created on Extension Size Sample ID M~
O SRR6029570 2. fastq E Feb. 7, 2023 08:49 FASTQ 18.0 GiB SRR6029570
(0 SRR6029571_1.fasiq - Feb. 7, 2023 08:49 FASTQ 17.5GiB SRR6029571
O SRR6029569_1.fastq - Feb. 7, 2023 08:49 FASTQ 17.3 GiB SRRE029569
O SRR6029571_2.fastq - Feb. 7, 2023 08:49 FASTQ 17.5GiB SRR6029571
(J SRR6029570_1.fastq - Feb. 7, 2023 08:49 FASTQ 18.0 GiB SRR6029570
O SRR6029569_2 fastq - Feb. 7, 2023 08:49 FASTQ 17.3 GiB SRR6029569
O SRR6029568_2 fastq - Feb. 7, 2023 08:48 FASTQ 16.1 GiB SRR6029568
& Refresh Showing 1-120f12 < >
A

CAVIATIOCA
A AV AN s

Public Projects

Dashboard  Files Apps Tasks Data Studio  Bulk RNA-Seq Transcription Profiling of Herpes simplex Virus (HSV-1) Infected ... © Interactive Browsers

o arent > FastQ_files > FastQ_file

Extension: All ¥+ Sample ID:All *  Task ID:All*  Tags: All v +  Clearfilters

(m] BName Task ID + Created on Extension Size Sample ID M~
[J SRR6029570_2.fastq = Feb. 7, 2023 08:49 FASTQ 18.0 GiB SRR6029570
O SRR6029571_1 fastq = Feb. 7, 2023 08:49 FASTQ 175 GiB SRR6029571
O SRR6029569 1.fastq - Feb. 7, 2023 08:49 FASTQ 17.3GiB SRR6029569
[J SRR6029571_2fastq - Feb. 7, 2023 08:49 FASTQ 17.5 GiB SRR6029571
0 SRR6029570_1.fastq - Feb. 7, 2023 08:49 FASTQ 18.0 GiB SRR6029570
(0 SRR6029569_2 fastq . Feb. 7, 2023 08:49 FASTQ 173 GiB SRR6029569
[J SRR6029568_2fastq - Feb. 7, 2023 08:49 FASTQ 16.1 GiB SRR6029568
< Refresh Showing 1-120f12 € >
—
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CANMATICA Projects ~ Data ~ Public Apps ~ Public Projects De e s A~ shuklas1

Dashboard Files Apps Tasks Data Studio Bulk RNA-Seq Transcription Profiling of Herpes simplex Virus (HSV-1) Infected ... © Interactive Browsers
(in] arent > FastQ_files > FastQ_file
T ] Copy ¥ & Download ~ BB Open in Interactive Analysis
Name Task ID « Created on Extension Size Sample ID m-
SRR6029570_2.fastq = Feb. 7, 2023 08:49 FASTQ 18.0 GiB SRR6029570
SRR6029571_1.fastq = Feb. 7, 2023 08:49 FASTQ 17.5 GiB SRR6029571
SRR6029569_1.fastq = Feb. 7, 2023 08:49 FASTQ 17.3 GiB SRR6029569
SRR6029571_2.fastq - Feb. 7, 2023 08:49 FASTQ 17.5 GiB SRR6029571
SRR6029570_1.fastq = Feb. 7, 2023 08:49 FASTQ 18.0 GiB SRR6029570
SRR6029569_2.fastq - Feb. 7, 2028 08:49 FASTQ 17.3 GiB SRR6029569
SRR6029568_2.fastq - Feb. 7, 2023 08:49 FASTQ 16.1 GiB SRR6029568
< Refresh Showing 1-120f 12 ¢
-

Repeat the same steps for copying as many files into as many project folders as
needed.

Below are screen shots for copying the reference files into the new project.

s s T Projects +  Data ~ PublicApps ~  Public Projects  Developer v  Controlled projects

Dashboard Files Apps Tasks Data Studio Bulk RNA-Seq Transcription Profiling of Herpes simplex Virus (

D parent > References > Reference

rch Extension: All Sample ID: All*+  Task ID: All +  Tags: All = + Clear filte

O Iﬂl‘lame Task ID + Created on E
(J GRCh38ERCC.ensembl.fasta - Feb. 7, 2023 08:49 F
[J GRCh38ERCC.ensembl102.transcriptome.fasta - Feb. 7, 2023 08:49 F
(J GRCh38ERCC.ensembl102.gtf - Feb. 7, 2023 08:49 C
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e T Projects ~ Data ~ Public Apps ~ Public Projects Developer ~ Controlled projectg

N ANV TN I

Dashboard Files Apps Tasks Data Studio Bulk RNA-Seq Transcription Profiling of Herpes simplex Virus (

(10} parent > References > Reference

Y ) Copy ¥ & Download ~

@gName Task ID + Created on E
GRCh38ERCC.ensembl.fasta = Feb. 7, 2023 08:49 =
GRCh38ERCC.ensembl102.transcriptome.fasta - Feb. 7, 2023 08:49 F
GRCh38ERCC .ensembl102.gtf - Feb. 7, 2023 08:49 ¢

D parent > References > Reference

Y 2] Copy v | & Download ~

~ gh Search projects jo) Task ID + Created on E
¢ Projects - Feb. 7, 2023 08:49 =
CWP_Pilot_Demo
| s - Feb. 7, 2023 08:49 F
¢  GTExRNASeq Sandbox - Feb. 7, 2023 08:49 c
BiG_Demo

CWP_Pilot_walkthrough
OT/MTP RSEM
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Copy

Copy 3 selected items to the CWP_Pilot_Demo project?

Select destination

¥ @ Files

» BB FastQ

» W Reference

Add tags

Add multiple tags by separating them by a comma, enter or tab key

> # Files

» I8 FastQ

» Ia Reference

Add tags

Add multiple tags by separating them by a comma, enter or tab key

B8 New folder Cancel

You will see a success notification for files copied as below.
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blic Apps ~ Public Projects Developer ~ Controlled projects A~ shuklas1 ~

ilk RNA-Seq Transcription Profiling of Herpes ¢ Activity wsers

@ Copied 3 of 3 items to CWP_Pilot_Demo / v
Reference.

a few seconds ago - Details

Analysis
& Copied 12 of 12 items to CWP_Pilot_Demo / v

Task ID + Created on et D O~

a few seconds ago - Details
- Feb. 7, 2023 08

@ Copied 12 of 12 items to Test / FastQ_Files / v
- Feb. 7, 2023 08 Test_FastQ.

9 hours ago - Details

- Feb. 7, 2023 08

@& Copied 3 of 3 items to Test/ v
Reference_Genome.

AL haiica ama Moot

And newly copied files will show in the project as below.

@ NIATEN Projects ¥  Data ~ PublicApps ~  Public Projects  Developer ~  Controlled projects

NNV NI A

Dashboard Files Apps Tasks Data Studio CWP_Pilot_Demo @

[D | Files > Reference

© Search Extension: All = Sample ID: Al  Task ID:All ¥ Tags: All v +  Clearfilte
O ~ Name Task ID + Created on k
(0 GRCh38ERCC.ensembl102.gtf - Feb. 14, 2024 06:39 (
(0 GRCh38ERCC.ensembl.fasta - Feb. 14, 2024 06:39 f
(J GRCh38ERCC.ensembl102 transcriptome.fasta = Feb. 14, 2024 06:39 f
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You can also choose to create an “Output” folder to store the resulting output files
from the analysis. However, you will need to ensure that the paths specified

within the analytical workflow are correctly directed.

Since | will be importing some files from the Kids First project, | will also need to
connect my Kids First account to the CAVATICA portal shown as below.

To do that, navigate and login to https://portal.kidsfirstdrc.org/dashboard
Then, go to Settings.
:_i‘; {2 Dashboard BB Studies fa Explore Data B variant 3 File Repaository A Members i Resources v @ Sangeeta v

ashboard

| Queries

eries o File Queries o

Data and save virtual studies!

iipant Sets

Authorized Studies

Access Controlled Data

To access controlled study files, connect to our

data repository partners in your settings page.

SETTINGS >

Visit our website for more information on

Apache Zeppelin

My Profile

Settings

Cavatica Projects
Logout

Collaborative Analysis

To analyze Kids First data on the cloud, connect to
Cavatica.

CONNECT >

Visit our website for more information on
CAVATICA compute cloud platform

CARING for Children with COVID Resources

Scroll down to the Applications Integration section and click on ‘Connect’ to

connect to CAVATICA.

You will need to get your ‘CAVATICA Authentication Token” from the CAVATICA
platform’s Developer tab, and paste it within the KidsFirst portal widget as

prompted.
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https://portal.kidsfirstdrc.org/dashboard

B o
1,-‘_ E?iFiiit {2t Dashboard B3 Studies £ Explore Data B variant [ File Repository A Members i Resources v @ Sangeeta v

avLuun Uy yuur

NIH login credentials.

e controlled access data
by connecting your
account using your
NIH login credentials.

Application Integrations

Feedback

R Analyze data quickly %
CAVATICA by connecting your
account to the cloud

compute environment,

Cavatica.

How to Connect to Cavatica

If you don't have one, please (#'register for a Cavatica Account »
Dashboard  Auth token  Docker repository (advance acoess)
You will need to retrieve your
authentication token from the Authentication token has all the data access, app management and task execution privileges of the person
Cavatica (£ Developer Dashboard. r::r:m::ntr authentication token
From the Dashboard, click on the

Authentication Token 98438097 101401d9c34bd05feceb08d Regmmu Disable
"Auth Token" tab.

Your token was last used on Mar. 20, 2018 10:32 from [P 107.22.119.184.

Click on "Generate Token", copy and paste it into the field below and click Connect.

Cavatica Authenticationy‘i’ukeq:

[cavatica Key \ }

Cancel Connect

Then, click ‘Connect’.

You must also connect from the KidsFirst portal to the other ‘Framework Services’
and ‘NCI CRDC’ to allow seamless connections as you import data collaboratively
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across platforms. Be sure to stay logged in to your eRA Commons account while to
attempt to connect to these frameworks.

Once you are successfully connected, you can navigate back to KidsFirst portal
Dashbord, where you will also see an option to create new CAVATICA project

dynamically.
=
ii_ Jf\qs First {2} Dashboard Studies /A Explore Data B variant [ File Repository A Members 2% Resources v @ Sangeeta v

My Dashboard

My Saved Queries

Cohort Queries o File Queries o

Explore Data and save virtual studies!

My Participant Sets

Count

Authorized Studies @

Kids First: T Cell Authorized: 15,488 [ 36,976
ALL files

Data Use Groups: Open Access

Kids First: Leukemia & Heart  Authorized: 3,777
Defects in Down Syndrome ] 16,578 files

Data Use Groups: Open Access

Kids First: Authorized: 1,929 / 10,998
Neuroblastoma files

Data Use Groups: Open Access

Apache Zeppelin

Anache Zennelin

Cavatica Projects §B)

Projects Create

Project Name:

Test_from_KF
Billing Group: H
Pilot Funds (Shuklas1) -

iz m)

CARING for Children with COVID Resources

FHIR & Data Resources for NIH's Collaboration to
Assess Risk and Identify LoNG-term outcomes for
Children with COVID,

Now, to import data from CFDE portal, navigate to nih-cfde.org and click “Log In”

to access the portal
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http://nih-cfde.org

Common
;‘1’;‘: Tools Events Engagement~ About~ |Login &

Ecosvsten

Common Fund Data Ecosystem Home

Summary View Data Portal

Technical Documentation
Use Case Library
Training

Tools

log10 (Subject Count)

10

h & i+ - -y \'ﬁ‘- @a‘ .
M@,ﬁ Pt 0: e ‘w&y Tweets from @CfdeNih
o F
. Y-axis X-axis Scale
Subject count ] Data Type s Logarithmic %
Sign in with ORCID ID
£ globus

Log in to use nin-cfde.org
Use your existing crganizational login
e.g., university, national lab, facility, project
Look-up your organization... hd

By selecting Continue, you agree to Globus terms of service and privacy policy.

OR

[ O Sign in with GitHub w

a Sign in with Google ‘

Sign in with ORCID iD

Didn't find your organization? Then use Globus ID to sign in. (What's this?)

® 2010-2024 University of Chicago, Argonne National Laboratory  Legal  Privacy
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Sign in to ORCID

EMan oF T6-01git URCID 10

example@email.com or 0000-0001-2345-6789

Password

Forgot your password or ORCID 1D?

Don't have an ORCID iD yet? Register now

or

Access through your institution

=D

Sign in with Google

. Sign in with Facebook

@

‘

Once signed in, you can browse through available data sets via ‘Data Portal’

Common
% IF,:"‘: CFDE Members Home ~ Tools Events Engagement~ Aboutv Log Out

Ecosvstem

Common Fund Data Ecosystem Home

Summary View Data Portal

Technical Documentation

T 1ok Use Case Library
3
o 0k - |
N
a
é 100 <
: |
g ‘ ‘

1.0+ T T T T

St - 3 =y g+ @ - o o5 ty 3
o q,@«é‘;ay Pt oﬂ;ﬁ &Mﬁ@ o W*M" & w“ﬂ Tweets from @CfdeNih
& & o M qsl“‘w
. Y-axis X-axis Scale
Subject count ] Data Type s Logarithmic E
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CFDE Home My Dashboard Data Browser ~ For Submitters v User Help ~

Common Fund Data Ecosystem Search Portal

Find files, biosamples, or subjects from Common Fund data sets

Start your search Preview the data

Click to search by:

2 Nl

Anatomy Assay File

26,839 26,372 25075

12501 10,080 8479 7,603 7,251
2,072 1,750 1496 1357

log10 (Subject Count)

¢ a
Biosample Subject M“\ &‘be* ‘pd@p'l-c}g)ﬁ “\’5&“{t o ,ﬁ&@ \*"y‘* & s‘y “gﬂ‘c@‘! ‘6‘# dﬁ\M vﬁ“‘p‘ \bé@# @?“64
o v Wi’“‘w o T

Z 0

Disease Gene Compound

2 DOWNL(

4O

Subject count s Data Type s Logarithmic

Within the ‘Data Browser’, you can search for appropriate project or individual
file(s) for analysis.

CFDE Home  MyDashboard  DataBrowser »  For Submitters v User Help ~

Callestion
u L tem Search Portal
Common Fund D )
Find files, biosamples, ot i:':': 'ommon Fund data sets

Common Fund Program

Vocabulary » jata
|ID Namespace

Start your search

Click to search by:

es S

Anatomy Assay File

¢ a
Biosample Subject M‘\\ 5@@“* “,@NM ?PQB(L o g}e&@b vl“’.d* L M"'@M* o Q@M Yb@p‘ &% ﬁxﬁg
* - o o oy P

Z 0

Disease Gene Compound

26,839 26,372 25,975
12501 10,080 Ba479 7,808 7,251

2072 1750 1486 1357

log10 (Subject Count)

2 DOWNL(

L

Subject count s Data Type ¢ Logarithmic
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You may also refine your search for the dataset using different parameters.

CFDE Home  MyDashboard  DataBrowser v  For Submitters v User Help «

File®

Search project, collection, or C2M2 Cn

Search project, collection, or C2M2 CV terms

Refine search Hide panel D

> Data Type (slim) ®
i) View ® Common Fund Program ®  Project @ dbGaP Study Ic

> Data Type @

= HMP: The Human Microbiome Foregut
. . Project microbiome in
> File Format (slim) ® i
esophageal

> File Format ®

adenocarcinoma

> Assay Type (slim) @ = HMP: The Human Microbiome Foregut
Project microbiome in
> Assay Type @ development of
esophageal
> Analvsis Tvpe @ adenccarcinoma

5 CFDE Home My Dashboard Data Browser « For Submitters User Help Sangeeta Shukla +

File®
KFDRC M 2 |

% File Format: FASTQ || % | Anatomy: blood, immune system | Clear all filters
Refine search [ Hide panel  Displaying first| 25 + | of 170 matching results
> Assay Type @

View @ Commeon Fund Program @  Project ®  dbGaP Study Id®  File Format®@  Data Type @  Assay Type @
> Analysis Type @

=4 KFDRC: The Gabriella Miller Kids Pediatric Brain FASTQ DNA sequence exome sequencing
First Pediatric Research Program Tumor Atlas: assa
> Sample Prep Method @ 9 y
PNOC
> Anatomy (slim) [0] B KFDRG: The Gabriella Miller Kids Pediatric Brain FASTQ DNA sequence exome sequencing
First Pediatric Research Program Tumor Atlas: assay
> Anatomy @ PNOC
. i @ = KFDRC: The Gabriella Miller Kids Pediatric Brain FASTQ DNA sequence whole genome
> Sub]ect Taxonomy (Shm] First Pediatric Research Program Tumor Atlas: sequencing assay
PNOC
> Subject Taxonomy @
=) KFDRC: The Gabriella Miller Kids Pediatric Brain FASTQ DNA sequence exome sequencing
> Disease (slim) @ First Pediatric Research Program Tumor Atlas: assay
PNOC
> Disease ® = KFDRC: The Gabriella Miller Kids Pediatric Brain FASTQ DNA sequence whole genome
First Pediatric Research Program Tumor Atlas: sequencing assay
> Phenotype @ PNOC
poun d @ E{ KFDRC: The Gabriglla Miller Kids Kids First: @ phs001738 FASTQ DNA sequence
First Pediatric Research Program Familial
0y (Fary (D) Leukemia
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Clicking on ‘View Details’ for the selected dataset will show a summary, including
a DRS link, which can be used on platforms such as CAVATICA, to access the data
files, without having to download them or storing them locally.

« CFDEHome  MyDashboard  DataBrowser v+  For Submitters +

File®
KFDRC x n

® File Format: FASTQ | % | Anatomy: blood, immune system  Clear all filtters

() Show filter panel

Displaying hrsl[ 25 - ]ol 170 matching results

= AFUMGL 1119 38l 91 VI IUS FEUIAU IS DI
First Pediatric Research Program Tumor Atlas:
PNOC
B KFDRC: The Gabriella Miller Kids Pediatric Brain
First Pediatric Research Program Tumor Atlas:
PNOC
B KFDRC: The Gabriella Miller Kids Pediatric Brain
First Pediatric Research Program Tumor Atlas:
PNOC
B KFDRC: The Gabriella Miller Kids Kids First: phs001738

w Pediatric Research Pragram Familial
Leukemia

B KFDRG: The Gabriella Miller Kids Pediatric Brain

First Pediatric Research Program Tumor Atlas:
PNOC
KFDRG: The Gabriella Miller Kids Pediatric Brain
First Pediatric Research Program Tumor Atlas:
PNOC
= VEMDA. Tha Makialin blillar Widn Bnrillain Dunin

User Help »

[CETEv

FASTQ

FASTQ

FASTQ

FASTQ

FASTQ

caoTA

LINA SEUUE 08

DNA sequence

DNA sequence

DNA seguence

DNA sequence

DNA sequence

PMA anms s

W01 Yot 10111
sequencing assay

exome sequencing
assay

whole genome
sequencing assay

exome sequencing
assay

exome sequencing
assay

Sangeeta Shukla +

M Permalink | M Saved searches «

24,010,001 ,409

3,783,621,291

24,871,384,539

42,282,820,761

5,139,679,775

4,258,758,604

A ANt Ao ann

Copy that DRS link and navigate back to the CAVATICA platform, and into the

project created earlier.
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+ CFDEHome  MyDashboard  DataBrowser v  For Submitters v  User Help

File@: drs://data.kidsfirstdrc.org/0f8e903b-4c58-4dfa-86¢f-
Sections mHerre 40848200933

Summary ID Namespace @ The Gabriella Miller Kids First Pediatric Research Program
File Format (2) Local ID ® GF_0S9SMMaJ
Data Type (2) Persistent ID @ drs://data.kidsfirstdrc.org/0f8e903b-4c58-4dfa-86¢f-408482600933
Filename © HMJNSCCXY_s5_2_GSLv5-8_i7_93-GSLv5-8_i5_04_SL337109.fastq.gz
Part of Person: Project @ Kids First: Familial Leukermia
al Size In Bytes @ 42,282,820,761

Described Blosamp‘e Uncompressed Size 42,282,820,761

M In Bytes ©
Described Subject (1) File Format @ « FASTQ BB Tabl
Part of Collection (0) « Textual format
Data Type @ « DNA sequence B b
* Sequence
Assay Type @ None &8 Tl

Dbgap Study Id Row phs001738
0]

Import the files into the CAVATICA project, using the DRS link by following this
guide, outlined below.

Click on “Files” within the project and navigate to the folder to which and click on
“Add Files”. If other files exist within the project, you will also see them in the
project.

OAVIATICA

CAVATICA.  Projects ~ Data ~  PublicApps ~  PublicProjects  Developer ~  Controlled p

Dashboard Files Apps Tasks Data Studio CWP_Pilot_Demo © Interactive Browsers ~ Settings  Notes

@D Files i New folder + Add files ~ g

o Search Extension: All *  Sample ID: All *  TaskID:All*  Tags:All* 4+  Clearfilters
O ~ Name Task ID + Created on Extension Size Sample ID M~
0 moutput . Feb. 14, 2024 06:40
O} m KFDRC o Feb. 14, 2024 06:40
0O m Reference - Feb. 14, 2024 06:38
O mFasta - Feb. 14, 2024 06:38
& Refresh Showing 1-4of4 < >

'[L’Privany Copyright ©2024 Seven Bridges Genomics o
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https://docs.cavatica.org/docs/import-from-a-drs-server

O AVIATIOA

CAVATICA Projects = Ja T per v  Controlled

Dashboard Files Apps Tasks Data Studio CWP_Pilot_Demo © Interactive Browsers ~ Settings  Notes

@ Fies > KFDRC

Files are the basis
of every analysis.

8 New folder [ WGLRIEERY

learn more about different ways to add files.

Ta”rivacy Copyright ©2024 Seven Bridges Genomics o

Use the “GA4GH Data Repository Service (DRS)” option, and paste the link(s)
copied from the CFDE Data browser.

PAVSATIOA

LOVARTFARE (@AY Projects ~ Data ublic s ) Controlled pi A~ shuklas1 ~

Dashboard Files Apps Tasks Data Studio CWP_Pilot_Demo © Interactive Browsers ~ Seftings  Notes

[ Fies > KFDRC

Files are the basis
of every analysis.

Datasets

eamn more abc L L piee files.
Projects
‘Your Computer
FTP/HTTP

GA4GH Data
Repository Service
(DRS)

Data Tools

. Volumes
Import from a
Te Privacy  Copyright © 2024 Seven Bridges Genomics o

manifest file

43



Add tag(s) for the file(s), and update other options as needed. Finally, click

‘Submit’.

Paste DRS URIs  From a manifest file

Paste the DRS URIs of the file(s) you want to import:

drs:f/data.kidsfirstdrc.org/0f8e903b-4c58-4dfa-86¢cf-408482e0b933
drs://data.kidsfirstdrc.org/bd174993-bled-40e7-a0e7-fbc1e8055323

O Metada of files will not be imported. To upload files with metadata use import from a manifest file option.

Add tags to files
GF_0S9SMM9J, GF_2D67KON1

Resolve naming conflicts:

Skip -

« | | understand that data accessible via DRS, including but not limited to controlled-access data, may be subject to terms and conditions
of acceptable use, and | confirm that | am only importing data in accordance with any applicable terms of use, including but not
limited to my obligations under any applicable Data Use Agreements.

You will see the imported file under the ‘Files’ tab within the appropriate folder.

CAVATICA Data = Public Apps = Public Projects Developer ~ Controlled projects

Projects ~

Dashboard Files Apps Tasks Data Studio CWP_Pilot_Demo © Interactive Brows¢
M Fies > KFDRC B New folder I
© Search Extension: All *  Sample ID: All ¥  Task ID:All*  Tags: All v +
O ~ Name Task ID - Created on Extension Size
[[] & DRS HMIN5CCXY_s5_2_GSLv5-8_i7_93-GSLv5-8_i5_04_SL337109.fastq.gz - Feb. 14, 2024 06:50 FASTQ.GZ  39.4 GB
N Feb. 14, 2024 06:50 FASTQ.GZ 6.4 GiB

(J & DRS HJWHLCCXY_s8 1_GSLv3-7_64_SL323199.fastq.gz

< Refresh
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Run a CAVATICA application for Bioinformatics Analysis of data

To implement an analysis workflow within the project, user can either import an
existing workflow as we did earlier, or create a new one.

Now that we have the necessary data files, let us go ahead and run the analysis
though the application.

Before importing and especially before running, take some time to read the
documentation for the app, such as types of input and output files, and other
parameters for processing.

Begin with navigating to the Apps tab on the platform, and click on the app within
the project.

DA Projects ¥ Data~ Public Apps * Public Projects Developer ¥  Controlled projects
Dashboard Files Apps Tasks Data Studio CWP_Pilot_Demo & Interactive Browse
Q  Search names and description Category: All ¥ Toolkit: All *  CWL Version: All ¥ Status: Available ~ Create ;
Name Type Source Workflow L... Modifie... Modif
[48l [Bulk RNA-Seq processing pipeline
Ipl RN peessing pipelng Workfl... Bulk RNA-Seq Transcription Pr CWL shuklas1 Feb14
This workflow can bewwsed for bulk RNA-seq data processing and includes following tools: - ...

This will open the app workflow, giving the user a general idea of what steps
wrapped within the CWL file.

Click on ‘Run’ and add parameters and link input files from within the project files
or other public files within the platform.
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https://docs.cavatica.org/docs/run-a-task-1
https://docs.cavatica.org/docs/copy-public-apps-to-a-project
https://docs.cavatica.org/docs/copy-public-apps-to-a-project

CAVATICA Data » Public Apps * Public Projects

Projects =

Developer «

Controlled projects shuklas1 =

Dashboard Files Apps Tasks Data Studio

cory  Bulk RNA-Seq processing pipeline

Copy of Bulk RNA-Seq processing pipeline (Revision 1), by shuklas1 on Feb. 14, 2024 06:37

2.
Phenotype data

. : .
Transcript FASTA or Sakmon Indax WP,”

2. Salmon workdiow 1.2.0
Genorme FASTA )

i FastQC CWL 1.0
FASTQ road fios

2
GTF annotation

Description

The flow can be used for bulk RNA-seq data processing and includes following tools:
ic quality control (QC) with FastQC 0.11.9

a Alinnmant and Anantifinatinn Heina Calman 1 2 N

CWP_Pilot_Demo ©

Interactive Browsers

Revision0 +  Edit

o
Transcript-laval quantification
e
Salmen quant log
e
(Gane-level quantification
e

i@
analysis rosal
Saimon G ascrwve. Do o2 AN resus
i
Normalzed counts
oo
DESea2 HTHL report
Exprossion matix anscripts
{®

FasiGe HTML reporls
i

Expression matrix genes’

DESeqz

Basic information
CWL Version € v1.2, v1.0, v1.1
Contributors: shuklas1

Here, we will select the FASTQ files imported from the original project for a faster

implementation.

Select files for "FASTQ read files"

Current Project Projects Public Files
Files
Search Extension:All+  Sample ID:All +  Task ID:AIl =
0 * Name Task ID - Created on
i Output - Feb. 14, 2024 06:40
i KFDRC - Feb. 14, 2024 06:40
i Ref ] - Feb. 14, 2024 06:38

W FastQ e Feb. 14, 2024 06:38

Tags:All+ +

Extension Size Sample ID M~

Showing 1-4 of4 ¢ >

However, you can also use different input files of the same format.
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CAVIATIOA
VAN OTAN

N Projects ~

Inputs App Settings

Batching @ offt & # Edit parameters  Show editable +

~ FASTQ read files * Change selecti
- © [eajcriangs sefecton ~ Salmon workflow 1.2.0 (#salmon_workflow_1_2_0)

SRR6029571_2 fasiq " "
! e GC bias correction @
SRR6029571_1.fastq
No value -
SRR6029570_2.fastq

SRR6029570_1.fastq ~ DESeq2 (#deseq2_1_26_0)

SRR6029569_2 fastq Analysis title @

and 7 more items No value

4

GTF annotation @ & Select file(s) Control variables @ & +
~ Control variables

No files selected
€ This input is set to null.

4

Genome FASTA @ B Select file(s)

No files selected Covariate of interest* @

L]

Phenotype data @ & Select file(s) No value

No files selected This field is required and cannot be

Ll

Transcript FASTA or Salmon Index * @ empty.
& Select file(s) FDR cutoff @

No files selected No value

his field is required and cannot be empty.
Factor level - reference @

No value

AAVTATIOSA
AN LI®7AN

AN Projects ~

Inputs App Settings

Batching © off & # Edit parameters  Show editable =

1

FASTQ read files * Change selecti
& © [eajcuisnge sefecton ~ Salmon workflow 1.2.0 (#salmon_workflow_1_2_0)

SRR6029571_2 fasiq s "
’ <158 GC bias correction @
SRR6029571_1.fastq
No value -
SRR6029570_2.fastq

SRR6029570_1.fastq + DESeq2 (#deseq2_1_26_0)

SRR6029569_2.fastq Analysis title @

and 7 more items No value

4

GTF annotation @ & Change selection
™ ~ Control variables @ & +

GRCh38ERCC.ensembD2.gtf
€ This input is set to null.

4

Genome FASTA @ B Select file(s)

No files selected Covariate of interest* @

4

Phenotype data @ B Select file(s) No value

No files selected This field is required and cannot be

~ Transcript FASTA or Salmon Index * @ empty.
& Select file(s) FDR cutoff @
No files selected No value
his field is required and cannot be empty.
Factor level - reference @

No value

Output Settings

DESeq2 HTML report ©
DESeq2 analysis resuils. ©
Expression matrix genes @
Expression matrix transcripts ©
FastQC HTML reports &
Gene-level quantification ©
Normalized counts &

Salmon Quant archive ©
Salmon quant log &

Transcript-level quantification ©

Output Settings

DESeq2 HTML report ©
DESeq2 analysis resulls. ©
Expression matrix genes ©
Expression matrix transcripts ©
FastQC HTML reports @
Gene-level quantification @
Normalized counts &

Salmon Quant archive ©
Salmon quant log ©

Transcript-level quantification ©

No value
No value
No value
No value
No value
No value
No value
No value
No value

No value

No value
No value
No value
No value
No value
No value
No value
No value
No value

No value
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O AVIATIOA
AR VAN I SVAN

Projects ~ Data ~

Public Projects Controlled proj

A~ shuklas1 «

SRR6029570_1.fastq
SRR6029569_2 fastq
-.and 7 more items

~ GTF annotation @ & Change selection
GRCh38ERCC.ensembl102.gtf

~ Genome FASTA @ B Change selection
GRCh38ERCC.ensembl.fasta

~ Phenotype data @ B Select file(s)
No files selected

~ Transcript FASTA or Salmon Index * @
& Select file(s)
No files selected

This field is required and cannot be empty.

Select files for "Transcript FASTA or Salmon Index"

Current Project Projects Public Files
Files > Reference
Search Extension:All =

Copy ~

8 0 Name

0 GRCh38ERCC ensembl102.gtf
(0 GRCh38ERCC.ensembl.fasta

GRCh38ERCC.ensembl102.transcriptome.fasta

~ DESeq2 (#deseq2_1_26_0)

Analysis title @
No value

~ Control variables @ = +
€ This input is set to null.

Covariate of interest* @

No value

This field is required and cannot be
empty.
FDR cutoff @

No value

Factor level - reference @

No value

Factor level - test @

No value

Fit type @

No value -

Grouping factor for collapsing technical
replicates

(2}

Sample ID:All +  Task ID:All +  Tags:All +

Task ID + Created on

- Feb. 14, 2024 06:39

- Feb. 14, 2024 06:39

= Feb. 14, 2024 06:39

Gene-level quantification © No value
Normalized counts @ No value
Salmon Quant archive © No value
Salmon quant log © No value
Transcript-level quantification © No value

Extension

GTF

FASTA

FASTA

Save seleci

Size SamplelD D~
1.2 GiB -
29GiB =

361.4 MiB =

Showing1-30f3 ¢ »

You can also edit the title of the analysis that is specific to the app.
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Projects ~

Batching @ off D

~ FASTQ read files * @ & Change selection

shuklas1/cwp-pilot-demo/bulk-rna-seq-

processing-pipeline/0

SRR6029570_2 fastq
SRR6029570_1.fastq
SRR6029569_2 fastq
and 7 more items

~ GTF annotation @ & Change selection
GRCh38ERCC.ensembl102.gtf

~ Genome FASTA © B Change selection
GRCh38ERCC.ensembl.fasta

~ Phenotype data @ B Select file(s)
No files selected

~ Transcript FASTA or Salmon Index * @

& Change selection
GRCh38ERCC.ensembl102 transcriptome.fasta

PAVIATIOA

RAR VAN F A Projects ~ Data

« App: Bulk RNA-Seq processing pipeline - Revision: 0

Task Inputs Execution Settings
Inputs
Batching & off (D)

~ FASTQ read files * @ % Change selection
SRR6029571_2.fastq
SRR6029571_1.fastq
SRR6029570_2 fastq
SRR6029570_1.fastq
SRR6029569_2 fastq

and 7 more items

+ GTF annotation @ & Change selaction
GRCh38ERCC.ensembl102.gtf

~ Genome FASTA @ B Change selection

GRCh38ERCC.ensembl.fasta

4

Phenotype data © B Select file(s)
No files selected

ranscript FASTA or Salmon Index * @
Change selection

GRChARFROC ansamhl10? transrerintoma fasta

# Edit parameters ~ Show editable «

+ Salmon workflow 1.2.0 (#salmon_workflow_1_2_0)

GC bias correction @

No value 7

~ DESeq2 (#deseq2_1_26_0)

Analysis title @

~ Control variables @ & +

€ This input is set to null.
Covariate of interest* @
sample_type @
FDR cutoff @
No value
Factor level - reference @
No value
Factor level - test @
No value

Fit type @

Public Projects ~ Developer ~

App Settings

# Edit parameters ~ Show editable
~ Salmon workflow 1.2.0 (#salmon_workflow_1_2_0)

GC bias correction @ No value

DESeq2 (#deseq2_1_26_0)

Analysis title @ Demo_Analysis

~ Control variables © No value
Covariate of interest @ sample_type
FDR cutoff @ No value
Factor level - reference © No value
Factor level - test © No value
Fit type @ No value

Grouping factor for collapsing technical replicates ©

No value
Pre-filtering threhold @ No value
Quantification tool & salmon
Turn off the independent filtering © No value

Controlled proj

DESeq2 HTML report &
DESeq2 analysis resuits. @
Expression mafrix genes ©
Expression matrix transcripts @
FastQC HTML reporis @
Gene-level quantification @
Normalized counts @

Salmon Quant archive @
Salmon quant log ©

Transcript-level quantification &

Be sure to include all mandatory parametric values and data files.

Output Settings

DESeq2 HTML report &
DESeq2 analysis resuits. @
Expression matrix genes ©
Expression matrix transcripts @
FastQC HTML reports ©
Gene-level quantification @
Normalized counts &

Salmon Quant archive @
Salmon quant log ©

Transcript-level quantification ©

A~

No value
No value
No value
No value
No value
No value
No value
No value
No value

No value

shuklas1

No value
No value
No value
No value
No value
No value
No value
No value
No value

No value

Also review ‘Execution Settings’ for improved efficiency and cost effectiveness.
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CAVIATIOA Projects ~

LOZARAN FIOVAN

Task Inputs ion Settings
Spot Instances on @©

Spot instances can significantly reduce the cost of your task execution if results are not needed urgently.

Learn more

Memoization (WorkReuse) (
9)

3

Automatic reuse of precomputed results can significantly reduce the time and cost of your task execution.

Learn more

Instance type

App default Custom

c5.18xlarge (1024GB) Select an instance from the list

. The task will use the instance defined by the app developer.

Parallelization

Mav mimshar of marallal instansas £

O AVIATIOA Projects ~

LSRN VAN I SVAN

orart Bulk RNA-Seq processing pipeline run - 02-14-24 12:03:59 ~ a Getsupport @ Discars [

Last update by shuklas1 on Feb. 14, 2024 07:06
« App: Bulk RNA-Seq processing pipeline - Revision: 0

Task Inputs Exec

Spot Instances on @O

Spot instances can significantly reduce the cost of your task execution if results are not needed urgently.

eamn more

Memoization (WorkReuse) on @O

Automatic reuse of precomputed results can significantly reduce the time and cost of your task execution.

earn more
Instance type

App default Custom
c5.18xlarge (1024GB) Select an instance from the list o

In case you want to edit and customize the application steps, you may do so. Click
on the three dots next to the “Run” button, then click on “Edit”.
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Publ

Public Apps Projects

Dashboard Files Apps Tasks Data Studio

cory  Bulk RNA-Seq processing pipeline

Copy of Bulk RNA-Seq processing pipeline (Revision 1), by shuklas1 on Feb. 14, 2024 06:37

o
Phenotype dala - -
9 ..
Transcript FASTA or Sakmon Indexs A
e Salmon workllow 1.2.0
Gename FASTA @
o FastQC CWL 1.0
FASTQ raad fios
0

GTF annatation

Description

flow can be used for bulk RNA-seq data processing and includes following tools:

ic quality control (QC) with FastQC 0.11.9

a Alinnmant and Anantifinatinn Heina Calman 1 2 N

Edit workflow

Developer +

CWP_Pilot_Demo &

C

rolled projects

Revision 0 ~  Edit -

o
Transcript-lovsl quantification
e
Salman quant log
e
Gane-level quantification

N
analysis resul
Salmon Quant archive DESeq2 ;MWW(S
@
Norma :
Fast0C HTML repons “""5' ’:’ Jounke
i@

DESeq2 HTML report
Exprossion malrix transripls

B
Expression matrix genes

Basic information
CWL Version €@ v1.2, v1.0, vi1
Contributors: shuklas1

If you make changes to this copy of Bulk RNA-Seq processing pipeline, you will stop

receiving notifications when the original app is updated.

Cancel

You can double-click on individual steps or blocks of the analytical pipeline to view

details.
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4 Bulk RNA-Seq processing pipeline
My Projects Public Apps

Q search

Q

W Test_from_KF

I CWP_Pilot_Demo

W Test

I GTEx RNA Seq Sandbox

M BiG_Demo

I CWP_Pilot_walkthrough

B OT/MTP RSEM

= Open Targets PDX Workflow Dev
& Open Target Delivery Project
I KF_NBL_RNASeq_TPM

I KF_MBL_RNASeq_TSV

B nbl-x01-wgs-maf-proband
W KidsFirstNBL_WGS_MAF

<«  Fetched Platform data (a few seconds ago)

4 Bulk RNA-Seq processing pipeline
My Projects Public Apps

Q search

Q

B Test_from_KF

s CWP_Pilot_Demo

W Test

I GTEx RNA Seq Sandbox

M BiG_Demo

s CWP_Pilot_walkthrough

B OT/MTP RSEM

I Open Targets PDX Workflow Dev
& Open Target Delivery Project
I KF_NBL_RNASeq_TPM

I KF_NBL_RNASeq_TSV

I nbl-x01-wgs-maf-proband
8 KidsFirstNBL_WGS_MAF

<«  Fetched Platform data (a few seconds ago)

App Info Visual Editor Code
—
(N e—
N_/4
GTF annotation
App Info Visual Editor Code

FASTQ read files.

B

Transcript FASTA or Salmon Index

a
A
Ganome FASTA Salmon workliow 1.2.0
a

GTF annotation

a

Phenotype data

3
——
-/

N\

N
"y

D

FastQC HTML roports 4
Ve

\\

FastQC HTML repor

DESaq2

wt-ERD

shuklas v
2083 » -
—-c_/D\:
\_/
DESeq2 HTML report
— {®)
\_Z
Transcript-level quantification
N/
Exprossion matrix transcripts
™~ 7\
&
Expression malrix genes
+ =~ H
No Issues
shuklasw
20 B o
FASTQ READ FILES x
Required Yes -
ID
x in_reads
Label

FASTQ read files

Type

array ~
Items Type

File ~
File types

FQ‘GZ x EAM x M x

Description

Input file.

£
SECONDARY FILES T

Specify pattern suffixes for secondary files (e.g
bai” or "fai"

the primary file to yield a filename relative to the

primary file.
V1.2, v1.0, v1.1

) which should be applied to the path of

No Issues
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4 Bulk RNA-Seq processing pipeline shuklas1w
My Projects Public Apps App Info Visual Editor  Code 208 » -
Q search
z
(3
s Test_from_KF FastQC HTML reports [
B8 CWP_Pilot_Demo
DESeq2 analysis results
I Test / .
B8 GTEx RNA Seq Sandbox A > >
M BiG_Demo FRMOC CHILILD Normalized counts
B CWP_Pilot_walkthrough N Co (3
B OT/MTP RSEM DESeq2 HTML report
L] \
= Open Targets PDX Workflow Dev V3
. ) ript FASTA or Salmon Index
& Open Target Delivery Project Transcript-level quantification
I KF_NBL_RNASeq_TPM ]
- = 3
B KF_NBL_RNASeq_TSV (e Salmon workllow 1.2.0
Gene-level quantication
B nbl-x01-wgs-maf-proband a
B KidsFirstNBL_WGS_MAF L2
Salmon quant log
3
2
Salmon Quant archive
Phenotype data
13
Exprossion matrix transcripts
3
Expression malrix genes
B+ - HE
<« Fetched Platform data (a few seconds ago) vl No Issues

You can also specify parametric values
steps.

4 Bulk RNA-Seq processing pipeline

My Projects Public Apps App Info Visual Editor Code

Q search

+]

I Test_from_KF

B8 CWP_Pilot_Demo

I Test

= GTEx RNA Seq Sandbox

I BiG_Demo

s CWP_Pilot_walkthrough

= OT/MTP RSEM

B Open Targets PDX Workflow Dev

G|

FASTQ road files

a

i ) Transcript FASTA or Salmon Indox
& Open Target Delivery Project

8 KF_NBL_RNASeq_TPM a
I KF_NBL_RNASeq_TSV Ganame FASTA
B nbl-x01-wgs-maf-proband p N \.
I KidsFirstNEL_WGS_MAF o ;nwam
@
Phenotype data

« Fetched Platform data (a few seconds ago)

here, and/or change settings for individual

shuklas1 v
20 B B -
Pick Value Method None s
o Link Merge Method None v
FastQC HTML repor Value Transform
D <>
EN
Connections: fit_type
FastQC CWL 1.0
% @ Analysis title (strina) exposed v
/
v ‘
Pick Value Method None v
T
/ Link Merge Method None v
g Value Transform
<>
y
P Connections: title
* Covariate of interest (st1ina)  exposed w
Pick Value Method None v
Link Merge Method None v
Value Transform
<o
o+ = 5 R :
No Issues
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4 Bulk RNA-Seq processing pipeline

My Projects Public Apps

Q search

W Test_from_KF

s CWP_Pilot_Demo

W Test

I GTEx RNA Seq Sandbox

I BiG_Demo

I CWP_Pilot_walkthrough

B OT/MTP RSEM

= Open Targets PDX Workflow Dev
& Open Target Delivery Project
I KF_NBL_RNASeq_TPM

I KF_MBL_RNASeq_TSV

B nbl-x01-wgs-maf-proband
W KidsFirstNBL_WGS_MAF

&«  Fetched Platform data (a few seconds ago)

App Info Visual Editor Code

2 F:

FASTQ read files

]
Transcript FASTA or Salmon Index
a
Genome FASTA
A
GIF annoion
A

Phenotype data

o

asiQC CWL 1.0

D

FastQG HTML repor

Salmon workfiow 1.2.0

o+ - 5 HR

Click to close the editor when you are done reviewing.

4 Bulk RNA-Seq processing pipeline

My Projects Public Apps

Q search

B Test_from_KF

s CWP_Pilot_Demo

I Test

B GTEx RNA Seq Sandbox

I BiG_Demo

s CWP_Pilot_walkthrough

I OT/MTP RSEM

I Open Targets PDX Workflow Dev
& Open Target Delivery Project
8 KF_MBL_RNASeq_TPM

n KF_NBL_RNASeq_TSV

= nbl-x01-wgs-maf-proband
s KidsFirstNBL_WGS_MAF

« Fetched Platform data (a minute ago)

App Info Visual Editor Code

a FastQC CWL 1.0

FASTQ road files

k]
Transcript FASTA or Salmon Index
Rl
Ganome FASTA
()

GTF annotation

(@) —

Phenotype data

s

i 3

FastQC HTML rapos

o= ER

shuklas v

2083 » -
<>
Connections: fit_type
© Analysis title (string) exposed w
Default
Set default value for execution
Pick Value &
Exposed
Link Merge I Set value with the option to edit on
the test page
Value Transf

Port

alue from another nade on the

ca
Connections. s

as

O Covariate of interest (sirina)  exposed w
Pick Value Method None s
Link Merge Method None v
Value Transform

<>

Connections: factor

© Turn off the indep... (boolean) exposed w

No Issues
shuklas1w
20 B8 ko
DESEQ2 x
App Info Inputs Step
FILES =

@ Gene annotation (File)

show (D

Pick Value Method None s
Link Merge Method None v
Value Transform

<>
Connections: in_annotation
*0) Expression data (array|
Pick Value Method None ~
Link Merge Method None w
Value Transform

<>

Connections:
salmon_workflow_1_2_0/out_quant_sf

© Phenotype data (File)

Show Q)

None
No Issues

Pick Value Method
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The ‘Visual Editor’ tab shows a summary of the app including information such as
reference to the Docker image for the CWL wrapper, arguments expected, et

cetera. The platform also allows users to

code in the tabs as seen below.

4 Bulk RNA-Seq processing pipeline

My Projects

Q

W Test_from_KF

s CWP_Pilot_Demo

I Test

I GTEx RNA Seq Sandbox

M BiG_Demo

s CWP_Pilot_walkthrough

B OT/MTP RSEM

= Open Targets PDX Workflow Dev
& Open Target Delivery Project
I KF_NBL_RNASeq_TPM

I KF_NBL_RNASeq_TSV

B nbl-x01-wgs-maf-proband
B KidsFirstNBL_WGS_MAF

&  Fetched Platform data (a minute ago)

My Projects

Q

= Test_from_KF

s CWP_Pilot_Demo

I Test

B8 GTEx RNA Seq Sandbox

M BiG_Demo

B CWP_Pilot_walkthrough

B OT/MTP RSEM

= Open Targets PDX Workflow Dev
& Open Target Delivery Project
I KF_NBL_RNASeq_TPM

I KF_MBL_RNASeq_TSV

I nbl-x01-wgs-maf-proband
s KidsFirstNBL_WGS_MAF

&  Fetched Platform data (a minute ago)

App Info

Visual Editor|

"$namespaces

20

D

ML reports 4 (E0
DESaq2 analysis results

D>

Normalized counts.

+(B

Transcript FASTA or Salmon Index o e
L4 .
. '3
B .
. o

Gename FASTA

e >

GTF annotation

review/edit the app info and CWL script

shuklas v

= e -

B+ - HE

3
a e
Salmon Quant archive
Phenatype data
[
Exprossion malrix transcripls

[

Expression malrix genes

1.2, v1.0, v1.1
ual Editol Code D0

"class": "Workflow",
“cwlVersion®: "v1.2",
his workflow can be used for bulk RNA-seq data processing and includes following tools: \n\n- Basic quality control (QC) with

: "Bulk RNA-Seq processing pipeline”,

i
"sbg": "https://sevenbridges.com"

"inputs": [

"id": "in_reads",

"sbg:fileTypes": "FASTQ, FQ, FASTQ.GZ, FQ.GZ, BAM, SAM",
" e File(]",

"FASTQ read files",

Input file.",

-700,

: -1e3

: "in_transcriptome_or_index",

:fileTypes": "FA, FASTA, FA.GZ, FASTA.GZ, TAR",

"File",

"Transcript FASTA or Salmon Index",

Transcript FASTA file, or an already generated Salmon index archive.”,
-704,

53

:fileTypes”: "FA, FASTA, FA.GZ, FASTA.GZ, TSV',

“Genome FASTA",

Provide genome FASTA file to generate decoy sequences and combine genome and transcriptome reference used
-701.8171997070312,

181.9921112060547

tation"”,
w. weTe

aTe e

No Issues

shuklas v

= e -

for selectis

No Issues
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Finally, when everything looks set, click on ‘Run’.

O AVIATIOA

CAVATICA  Projects  Data ~  PublicApps ~  PublicProjects  Developer ~  Controlled pro & - shuklasi -

Dashboard Files Apps Tasks Data Studio CWP_Pilot_Demo Interactive Browsers ~ Seftings  Notes

orarT Bulk RNA-Seq processing pipeline run - 02-14-24 12:03:59 » & Getsupport @ Discard m

Last update by shuklas1 on Feb. 14, 2024 07.06
« App: Bulk RNA-Seq processing pipeline - Revision: 0

Task Inputs Execution Settings
Inputs App Settings Output Settings
Batching © off D # Editparameters  Show editable + DESeq2 HTML report @ No value
DESeq2 analysis results. © No value
~ FAST files * Ch lect
STQ road files * @ [EE{CHaaes et + Salmon workflow 1.2.0 (#salmon_workflow_1_2 0) Expression malrix genes @ No value
SRR6029571_2 fastq ‘ i
GC bias correction @ No value Expression mafrix transcripts @ No value
SRR6029571_1.fastq
v DESeq2 (#deseq2_1_26_0) FastQC HTML reports @ No value
SRR6029570_2 fastq . .
Analysis title @ Demo_Analysis Gene-level quantification @ No value
SRR6029570_1.fastq
~ Control variables © No value Normaiized counts & No value
SRR6029569_2 fastq . . .
Covariate of interest @ sample_type Salmon Quant archive @ No value
and / more items
FDR cutoff @ No value Salmon quant log © No value
+* GTF annotation @ ®& Change selaction
Factor level - reference © No value Transcript-level quantification & No value
RCh38ERCC.ensembl102.gtf
Factor level - test & No value
enome FASTA © B Change selection
Fit type © No value o
GRCh38ERCC.ensembl.fasta

It is also possible to stop a process if necessary. Just click on “Abort”.

While the app is queued and running, you may close the browser window and
return later.

If/When the execution completes successfully, you will see the status on the
project dashboard as below.
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CAVATICA Projects ¥ Data~ Public Apps * Public Projects Developer »  Controlled projects A~ shuklasl~

Dashboard Files Apps Tasks Data Studio CWP_Pilot_Demo @ Interactive Browsers ~ Settings Notes

Q Status m

Task Name Status Submitted by Submitted on App Duration Price Actions

|E ulk RNA-Seq [ s o COMPLETED shuklas1 Feb. 14, 2024 07:06 Bulk RNA-Seq processing pipeline 1 hour, 28 ... $2.35 (c!

. Showing 1 of 1
" ©® 2024 Seven Bridges Genomics °

Terms Privacy  Copyright

You can see that this analysis ran for about 1.5 hours and cost less than $2.5.

Explore Data using Data Studio

Many users may wish to examine their data using an interactive interface, such as
RStudio or Jupyter Lab Notebook. You can run such interactive analyses in Data
Studio feature, found in the project toolbar. We will show you how to create a
Data Studio environment and analyze some of your data.

When the workflow completes running successfully, and the result files are ready,
CAVATICA platform offers visualization and manipulation capabilities to the users
via the ‘Data Studio’ tab. R and Python editors are available within the Data Studio
to conduct such downstream analyses.
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https://docs.cavatica.org/docs/about-data-cruncher
https://docs.cavatica.org/docs/about-data-cruncher

Projects ~

Dashboard Files Apps Tasks Data Studio CWP_Pilot_Demo Interactive Browsers ~ Settings  Notes
cowrien Bulk RNA-Seq processing pipeline run - Demo # & Getsupport L2 View stats & logs

Executed on Feb. 14, 2024 07:06 by shuklas1
Spot Instances: On Memoization (WorkReuse): On Price: $2.35 Duration: 1 hour, 28 minutes

= App: Bulk RNA-Seq processing pipeline - Revision: 0

Inputs = App Settings Show non-default = Output Settings =

~ FASTQ read files © % ~ DESeq2 (#deseq2_1_26_0) ~ DESeq2 HTML report © &
SRR6029571_2 faslg Analysis litle @ Demo_Analysis |l Demo_Analysis.deseq2.1.26.0.summary_report.b64h...
SRR6029571_1.fastq Covariate of interest @ sample_type ~ DESeq2 analysis results. © =

SRR6029570_2.fastq Quantification tool & salmon il Demo_Analysis.out.csv

q

SRR6029570_1.fastq Expression matrix genes © &
SRR6029569_2.fastq |l expression.matrix.gene.numreads.tsv

.and 7 more items

4

Expression matrix transcripts @ &

~ GTF annotation & &= |l expression.matrix.tx.numreads.tsv

GRCh38ERCC.ensembl102.gtf

4

FastQC HTML reports © &

~ Genome FASTA © & bl SRR6029566_1_fastqgc. html
Ch38ERCC.ensembl.fasta sl SRR6029566_2_ fastqe.html
inotype data © |l SRR6029567_1_fastqc.html

No files selected il SRR6029567_2_fastqc.html o

Note that starting an R or Python instance can take a while.

CAVATICA Projects ¥ Data~ Public Apps Public Projects Developer ¥  Controlled projects

Dashboard Files Apps Tasks Data Studio CWP_Pilot_Demo © Interactive Browsers  Settings  Notes

Your analyses will appear here

ate new analysis

or learn more about-Bata Studio.

Terms  Privacy Copyright © 2024 Seven Bridges Genomics °
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Create new analysis

Analysis name

Demo_Analysis

Environment

= JupyterLab ‘R RStudio

Environment setup @

SB Bioinformatics - R 4.3 - BioC 3.17 DeFault =

Instance type
cb.2xlarge (8vCPUs, 16GB RAM) ~
O Price: $0.34 per hour
Attached Storage (GB) @
1024

Suspend Time @
on@

30  Minutes

Choose the appropriate Environment Setup you may need for your exploratory
data analysis.

Detailed documentation on the different environment specification is available
here. Specific R and Python libraries are pre-installed on these environments.

Finally, click on ‘Start’.
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Create new analysis

Analysis name

Demo_Analysis

Environment

= JupyterLab ‘R RStudio

Environment setup @

SB Bioinformatics - R 4.3 - BioC 3.17 DeFauLT =

Instance type
c5.2xlarge (8vCPUs, 16GB RAM) ~
@ Price: $0.34 per hour

Attached Storage (GB) @
1024

Suspend Time @
ong@

Minutes

It will instantiate an R environment.

& Demo_Analysis MStop Help~

File Edit Code View Plots Session Build Debug Profile Tools Help rstudio
S - Ol = A Go to file/function = Addins ~ R] Project: (None) =
Console  Terminal - Background Jobs 5 Environment History Connections Tutorial =0
® R43.0-~/ # [ 7 Impon Dataset ~ 148 miB - 3 List =

R ~ (T Global Environment ~
R version 4.3.0 (2023-84-21) -- "Already Tomorrow"
Copyright (C) 2823 The R Foundation for Statistical Computing
Platform: x86_64-pc-linux-gnu (64-bit) Environment is empty

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license()' or 'licence()' for distribution details.

Natural language support but running in an English locale Files Plots Packages Help Viewer Presentation =0
. . N . R O New Folder © New Blank File -  © | Upload © Delete - Rename {3 More -
R is a collaborative project with many contributors. o
Y Home

Type "contributors()' for more information and

'citation()' on how to cite R or R packages in publications. A Name Size Modified

Type "demo()' for some demos, "help()" for on-line help, or
"help.start()' for an HTML browser interface to help.
Type "q(Q’ to quit R.

>

You can investigate the file path and the home directory for this instance using
either the R Console, or shell terminal.
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€ Demo_Analysis

File Edit Code View Plots Session Build Debug Profile Tools
o -l%mia- ot A Ga to fle/function - Addins +
Console  Terminal Background Jobs

Terminal 1 - /sbgenomics/projects/shuklasl/shuklas1/cwp-pilot-demo/KFDRC
To run a command as administrator Cuser "root"), use "sudo <command>".
See "man sudo_root” for details.

Help

M Stop Help+

rstudio

R] Project: (None)

rstudio@36b650cd87be: /sbgenomics/projects/shuklasl/shuklasl/cwp-pilot-demo/KFDRCS 1s

HIWHLCCXY_s8_1_6SLv3-7_64_5L323199. fastq.gz
HMINSCCXY_s5_2_GSLv5-8_17_93-GSLv5-8_15_04_SL337109. fastq.gz

rstudio®36b650cd87be: /sbgenomics/projects/shuklasl/shuklasl/cwp-pilot-demo/KFDRCS

You may also change directories as needed.

€ Demo_Analysis

File Edit Code WView Plots Session Build Debug Profile Tools
O -oplar- = » Go to file/function -~ Addins ~
Console  Terminal - Background Jobs

@ R4.3.0 . fsbgenomics/projects/shuklas1/shuklas1/cwp-pilot-demo/KFDRC/

R version 4.3.0 (2023-84-21) -- "Already Tomorrow"
Copyright (C) 2823 The R Foundation for Statistical Computing
Platform: x86_64-pc-linux-gnu (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license()' or 'licence()' for distribution details.

Natural language support but running in an English locale

R is a collaborative project with many contributors.
Type "contributors()' for more information and
‘citation()' on how to cite R or R packages in publications.

Type "demo()' for some demos, "help()" for on-line help, or
"help.start()' for an HTML browser interface to help.
Type "g(Q’ to quit R.

> getwd()

[1] "/sbgenomics/workspace”

> setwd("/sbgenomics/project-files/KFORC/")
-1

=] Environment  History Connections  Tutorial =
% &2 [ [#Import Dataset ~ 191 M8 - & List - -
R - (T Global Environment ~
Environment is empty
Files Plots Packages Help Viewer Presentation ]
@ Mew Folder © New Blank File ~ © | Upload © Delete . Rename {3 More -
4 Home
A Name Size Modified
WStop Help~
Help rstudio
R] Project: (None) =
= Environment  History Connections  Tutorial —=]
@ [ % Import Dataset ~ 191 M8 - List =
R - (7 Global Environment ~
Environment is empty
Files Plots Packages Help Viewer Presentation — o
O New Folder © New Blank File -  © | Upload © Delete .« Rename {3 More -
A Home
A Name Size Modified
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€ Demo_Analysis

File Edit Code View Plots Session Build Debug Profile Tools Help
O - Ol Go to file/function = Addins -
Console  Terminal Background Jobs =

R R4.3.0 - /sbgenomics/projects/shuklas]/shuklas1/cwp-pilot-dema/

R version 4.3.0 (2023-84-21) -- "Already Tomorrow"
Copyright (C) 2823 The R Foundation for Statistical Computing
Platform: x86_64-pc-linux-gnu (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.
Type "contributers()' for more information and
'citation()' on how to cite R or R packages in publications.
Type “"demo()' for some demos, 'help()" for on-line help, or
"help.start()' for an HTML browser interface to help.

Type "g(Q’ to quit R.

>

M Stop Help+

rstudio

i Project: (None) ~

Environment  History Connections  Tutorial =
ol ~ Import Dataset ~ 148 MiB - F List - -
R - (T Global Enviranment ~
Environment is empty
Files Plots Packages Help Viewer Presentation ]
@ New Folder © New Blank File + O | Upload © Delete - Rename {3 More -
/ > shgenomics - projects » shuklasl - shuklasl - ewp-pilot-demo
A Name Size Modified
: 3
Demo_Analysis.deseq2.1.26.0.summary_report... 2.1 MB Feb 14, 2024, 8:35 AM
Dema_Analysis.out.csv 5.2 MB Feb 14, 2024, 8:35 AM
Demo_Analysis.raw_counts.txt 4.1 MB Feb 14, 2024, 8:35 AM
expression.matrix.gene.numreads.tsv 2MB Feb 14, 2024, 8:33 AM
expression.matrix.tx.numreads.tsv 11.9 MB Feb 14, 2024, 8:33 AM
FastQ
KFDRC
Qutput
Reference
@] SRR6029566_1_fastgc.html 237.5KB Feb 14, 2024, 7:31 AM
@) SRR6029566_2_fastqc.html 2333 KB Feb 14, 2024, 7:31 AM
SRR6029566.5almon_quant_archive.tar 13 M8 Feb 14, 2024, 8:33 AM
SRR6029566.5almon_quant.genes.sf 2.1MB Feb 14, 2024, 8:33 AM
EDDEATINELE calmnn Arane lnn 22 A ve Cab 14 2094 027 AN

Once you are comfortable navigating to different files and folders, you may
conduct exploratory data analysis suitable for your goal.

€ Demo_Analysis

File Edit Code View Plots Session Build Debug Profile Tools Help
Q - Oyl P Go ta file /function - Addins -
Console  Terminal Background Jobs =

R R4.3.0 - /sbgenomics/projects/shuklasl/shuklasl/cwp-pilot-demo/

R version 4.3.0 (2023-04-21) -- "Already Tomorrow"
Copyright (C) 2023 The R Foundation for Statistical Computing
Platform: x86_64-pc-linux-gnu (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license()' or 'licence()' for distribution details.

Matural language support but running in an English locale

R is a collaborative project with many contributors.
Type "contributors()' for more information and
"citation()’ on how to cite R or R packages in publications.

Type "demo()' for some demos, "help()" for on-line help, or
"help.start()' for an HTML browser interface to help.
Type "g(D' to quit R.

> getwd()

[1] "/sbgenomics/projects/shuklasl/shuklasl/cwp-pilot-demo”

> gene_expr_df<-readr: :read_tsv(file = "expression.matrix.gene.numreads.tsv")
Rows: 60479 Columns: 7
— Column specification
Delimiter: "\t"

chr (1): Gene_or_Transcript_ID

dbl (6): SRRE6G29571, SRR6029570, SRR6029569, SRRG6O29568, SRR6@29567, SRRE029566

i pspec()” to retrieve the full column specification for this data.
i the column types or set “show-col_types = FALSE™ to quiet this message.

M Stop Help~

rstudio

R Project: (None) -

Environment  History Connections  Tutorial —r=]
> ~lmport Dataset = 220 MiB - & List ~ o
R ~ (7 Global Environment ~
Data
O gene_expr_df 60479 obs. of 7 variables
Files Plots Packages Help Viewer Presentation P o |
@ New Folder © New Blank File -  © | Upload © Delete - Rename {3 More -
/ » sbgenomics - projects - shuklasl - shuklasl - cwp-pilot-demo
A Name Size Modified
. .
Demo_Analysis.deseq2.1.26.0.summary_report... 2.1 MB Feb 14, 2024, 8:35 AM
Demo_Analysis.out.csv 5.2 MB Feb 14, 2024, 8:35 AM
Dema_Analysis.raw_counts.txt 4.1 MB Feb 14, 2024, 8:35 AM
expression.matrix.gene.numreads.tsv 2MB Feb 14, 2024, 8:33 AM
expression.matrix.tx.numreads.tsv 11.9 MB Feb 14, 2024, 8:33 AM
FastQ
KFDRC
QOutput
Reference
@] SRR6029566_1_fastge.html 237.5KB Feb 14, 2024, 7:31 AM
@ SRR6029566_2_fastqc.html 2333 KB Feb 14, 2024, 7:31 AM
SRR6029566.5almon_quant_archive.tar 13 MB Feb 14, 2024, 8:33 AM
SRR6029566.salmon_guant.genes.sf 2.1MB Feb 14, 2024, 8:33 AM
eppanInces - 28 4 ve £k 14 2024 9.23 AN
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€ Demo_Analysis M Stop  Help+
File Edit Code View Plots Session Build Debug Profile Tools Help rstudio
O - oF - = A Go ta file/function « Addins ~ Kl Project: (None) =
Console  Terminal Background Jobs 5  Environment History Connections Tutorial -0
(R R4.3.0 - /sbgenomics/projects/shuklas]/shuklas1/cwp-pilot-dema/ @ “® [ (#ImportDataset - ' 249 MiB - § List - -
- - : R - (T Global Environment ~
> getwd() Data
11 /sbgennmcslpraJetts/shuklasyshuk}asl/cijpllot-dgmo ‘ © gene_expr_df 68479 obs. of 7 variables
> gene_expr_df<-readr::read_tsv(file = "expression.matrix.gene.numreads.tsv")
Rows: 60479 Columns: 7
— Column specification
Delimiter: "\t"
chr (1): Gene_or_Transcript_ID
dbl (6): SRRE@29571, SRREG29570, SRRE029569, SRR6029568, SRR6@29567, SRRE@29566
Files Plots Packages Help Viewer Presentation ]
i Use ‘spec()’ to retrieve the full column specification for this data. @ NewFolder © NewBlankFile ~ O | Upload © Delete = Rename 43 More -
i Specify the column types or set “show_col_types = FALSE™ to quiet this message. (S B S » (s » Gl 5 £ 0T » ol
> head(gene_expr_df) =
# A tibble: 6 x 7 A Name Size Modified
Gene_or_Transcript_ID SRR6029571 SRR6@29570 SRRE029569 SRR6@29568 SRR6@29567 SRRG6029566 t.
<chir> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> Demo_Analysis.deseq2.1.26.0.summary_report... 2.1 MB Feb 14, 2024, 8:35 AM
RPM51.39 e @ [} ] @ 1] .
Ds Analysis.out. 2M Feb 14 4, 8:35 AM
REMEL 1 o o M @ M @ emo_Analysis.out.csv 5.2 MB eb 14, 2024, 8:35
LMP-2B.3 '} ] ) ) ) ') Dema_Analysis.raw_counts.txt 4.1 MB Feb 14, 2024, 8:35 AM
LMP-2B.1 ] ] [} @ ‘] expression.matrix.gene.numreads.tsv 2MB Feb 14, 2024, 8:33 AM
LMP-2A.4 e 4 @ e ° e expression.matrix.tx.numreads.tsv 11.9 MB Feb 14, 2024, 8:33 AM
LMP-2A.1 L] ] ] @ ] L]
i £ FastQ
> | KFDRC
- ! Output
a Reference
>
> @ SRR6029566_1_fastqc.html 237.5KB Feb 14, 2024, 7:31 AM
> @) SRR6029566_2_fastgc.html 2333 KB Feb 14, 2024, 7:31 AM
H SRR6029566.5almon_quant_archive.tar 13 M8 Feb 14, 2024, 8:33 AM
>
- SRR6029566.5almon_quant.genes.sf 2.1MB Feb 14, 2024, 8:33 AM
CEBENINCEE calman auan oo 26 4 vo Cah 14 3074 022 AR

When the work is complete, click on ‘Stop’ to close the Data Studio instance.

Stop analysis

This will stop the analysis and the instance it is running on.
All unsaved changes will be lost.

You can also reopen the instance later if needed from the Data Studio tab.

63



Projects = a~ Public Apps ~

Dashboard Files Apps Data Studio

Q search

Analysis Name Status

Demo_Analysis

Terms Privacy  Copyright

Publ

Projects Developer =

Created by

shuklas1

Controlled projects

CWP_Pilot_Demo &

Environment

RStudio (SB Bioinformatics -...

Interactive Browsers

Created on

Feb. 14, 2024 06:52

shuklas1 =

Settings  Notes

Create new analysis JlnEd

Action

Showing 1 0of 1

® 2024 Seven Bridges Genomics °
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Debugging CAVATICA Application Error

Although the implementation chosen in this documentation ran without a glitch,
there is always a possibility that errors in input supplied, or incorrect parameters,
or any other cause may lead to the app not running successfully.

In such events, CAVATICA platform offers support and guidance to all users either
directly from the platform by opening a support ticket, or through the weekly
office hours where users are welcome to join via a Zoom call.

Below screenshots provide information on how to reach out to the support team
by opening a support ticket.

At the bottom of the screen, you will see a question mark, which, on clicking,
opens the Help page.

Projects are the core building blocks of the Seven Bridges Platform. Each project
corresponds to a distinct scientific investigation, serving as a container for its data,
analysis pipelines, and resuilts. Projects are shared only by designated project
members.

Don't work alone.
Within your project, you can: The best research happens in teams
g 3 : " Invite new members
» Start exploring the public pipelines straight away &
« |nstall your tools and create workflows
* Upload your own private data
* Collaborate securely with other researchers

Share your tools, data, and ideas with collaborators

After reviewing the information above, you can continue to use this space for adding
notes about your project such as its aims, experimental context, and any other ideas
that you'd like to share with your project members as everyone will see the same .
content. You can also use markdown here to add formatting to your notes. Analysis Q search

To start adding your description, click Add Description below. Tasks  Data Studio

Remember that details of each pipeline execution you run on the Seven Bridges

¢ compLETED  Bulk RNA-Seq processing pipeline run - Demo
Platform are logged on the dedicated task page.

Submitted by: shuklas? - Feb 14, 2024 7:08

Good luck with your research! If you get stuck, take a look at the Knowledge Center,

The Seven Bridges Team

Add description

.rwacy Copyright @ 2024 Seven Bridges Genomics o
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Projects are the core building blocks of the Seven Bridges Platform. Each project
corresponds to a distinct scientific investigation, serving as a container for its data,
analysis pipelines, and results. Projects are shared only by designated project
members.

Within your project, you can:

» Start exploring the public pipelines straight away
« Install your tools and create workflows

* Upload your own private data

» Collaborate securely with other researchers

After reviewing the information above, you can continue to use this space for adding
notes about your project such as its aims, experimental context, and any other ideas
that you'd like to share with your project members as everyone will see the same
content. You can also use markdown here to add formatting to your notes.

To start adding your description, click Add Description below.

Remember that details of each pipeline execution you run on the Seven Bridges

Platform are logged on the dedicated task page.

Good luck with your research! If you get stuck, take a look at the Knowledge Center.

The Seven Bridges Team

.rwacy Copyright

The b

Share your to

Analysis

Tasks Data Studio

compLeTED  Bulk RNA-Seq pr
Submitted by: shuklas1 - Feb 14, 2024

Need help?
Learn from the documentation below.

Create a project

Manage the project dashboard
Add notes to your project
Leave a project

Delete a project

Add a collaborator to a project
Set permissions

Interactive analysis

Modify project settings

Not finding what you need? Visit our Knowledge Center.

Contact our support

Describe the issue you need help with

© 2024 Seven Bridges Genomics o

Once the ticket is opened, user receives a confirmation email. The CAVATICA
support staff may reach out to the user(s) with specific questions or require
additional access permissions. The project owner/admin can edit user access to
the project so that the error can be looked into and resolved.

For more technically sound users, they can also look into the Logs and Stats within
the project tasks to investigate the cause for failure.
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Projects ~

Dashboard Files Apps Tasks Data Studio Test Interactive Browsers ~ Settings Notes
comreTed Bulk RNA-Seq processing pipeline - Demo ~ & Getsupport | View stats & logs [ =CIEULEEUTY

Executed on Feb. 13, 2024 21:18 by shuklas1
Spot Instances: On Memoization (WorkReuse): On Price: $2.19 Duration: 1 hour, 34 minutes

= App: Bulk RNA-Seq processing pipeline - Revision: 0

Inputs = App Settings Show non-default = Output Settings =
~ FASTQ read files © % ~ Salmon workflow 1.2.0 (#salmon_workflow_1_2_0) ~ DESeq2 HTML report © %
SRR6029571_2.faslg GC bias correction @ True bl Test KFDRC_Leukemia.deseq2.1.26.0.summary_re...
SRR6029571_1.fastq ~ DESeq2 (#deseq2_1_26_0) ~ DESeq2 analysis results. © %
SRR6029569_2.fastq Analysis title @ Test_KFDRC_Leukemia |l Test_KFDRC_Leukemia.out.csv
SRR6029569_1.fastq Covariate of interest @ sample_type ~ Expression matrix genes © &
SRR6029568_2.fastq Quantification tool @ salmon | expression.matrix.gene.numreads.tsv
.and 7 more items -

Expression matrix transcripts @ &

~ GTF annotation & &= |l expression.matrix.tx.numreads.tsv

GRCh38ERCC.ensembl102.gtf

4

FastQC HTML reports © &

~ Genome FASTA © & bl SRR6029566_1_fastqc. htm
Ch38ERCC.ensembl.fasta sl SRR6029566_2_ fastqe.html
inotype data © Ll SRR6029567_1_fastqe. html

No files selected il SRR6029567_2_fastqc.html o

Logs and statistics for individual tasks within the overall workflow can be
visualized for detailed investigation.

MDAV AT

A .
RAR VAN F A Projects ~

coMPLETED Tasks / Bulk RNA-Seq processing pipeline - Demo / Stats Instance metrics ~ View task logs

Quick Details
Search apps o
fastqc_0_11_9

08 8m 205 18m 408 25m 33m 208 41m 408 50m 58m 208 1h 6m 405 1h 15m 1h 23m 208 1h 31m 40s

Pinned Details

Select an app or a job from the time line graph to
pin its details here.

Tel Privacy  Copyright ©2024 Seven Bridges Genomics o
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CAVATICA Projects ~ D 3 Public Proj

COMPLETED Tasks / Bulk RNA-Seq processing pipeline - Demo / Stats Instance metrics ~ View task logs
Quick Details

Search apps o

0s 8m 203 16m 40s 25m 33m 20s 41m 40s 50m 58m 208 1h 6m 40s ih 15m 1h23m20s  1h3im40s

Pinned Details

salmon_wo

- salmon_workflow_1_2_0 *®

- : 1m 24 0:23)
End Time: 1h 32m 31s [22:51:29)
Duration: 1h 31m 7s
Instances: c5.18xlarge (1024GB)
COMPLETED
View Logs
fastqc_0_11_9 x
Start Time: 1m 24s [21:20:23]
End Time: 24m 13s [21:43:11]
Duration: 22m 49s

c5.18xlarge (1024GB) [spof]
COMPLETED

View Logb

Task logs

Search directories ol Select a file or directory from the left

W fasigc 0_11_9
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Task logs

Search directories jol Select a file or directory from the left.

& fastqc_0_11_9

Bi SRR6029566_1_fastqc.html
SRR6029566_1_fastqc.zip
SRR6029566_2_fastqc.html
SRR6029566_2_fastqe.zip
SRR6029567_1_fastqc.html
SRR6029567_1_fastqc.zip
SRR6029567_2_fastqc.html
SRR6029567_2_fastqc.zip
SRRE029568_1_fastqe.html
SRR6029568_1_fastqe.zip
SRR6029568_2_fastqe.html
SRR6029568_2_fastqc.zip
SRR6029569_1_fastqe.html

SRR6029569_1_fastqc.zip

SRR6029569_2_fastqe.html
SRR6029569_2 fastqc.zip
R6029570_1_fastqc.html

[|RRANPARTN 1 fastar 7in



CAVATICA Documentation and Resources

The intention and goal of this document is to equip CFDE users to get started with
expanding the scope of their research using CFDE data on the CAVATICA platform
while minimizing redundancy, improved efficiency with shared infrastructure, all
while offering fast and cost-effective processing capabilities.

However, for more details on topics covered in the document and for additional
resources, users are encouraged to refer to CAVATICA Docs.

The range of topics covered include how to get started, tutorials, access, projects,

apps, files, metadata, archiving, secure collaboration, options to bring in custom
tools, tool editor and wrapping tips, among others.
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https://docs.cavatica.org/docs/getting-started

Scope and Potential for CFDE Users

With the wide scope of utility options that CAVATICA platform offers, users are
welcome to add their research tools to the platform portfolio.

There is no limitation to the programming language for such custom tools. Any
scripts can be wrapped in Common Workflow Language(CWL), and CAVATICA
offers flexibility to include options for default or exposed parameters, input and
output files.

Create CWL for custom scripts

CAVATICA allows you to bring your own tools and execute them on the Platform.
This is done through our Software Development Kit (SDK) and the process consists
of the following steps:

1. Create a Docker image containing the tool and its dependencies. Push the
image to the CAVATICA Image Registry.

2. Use the tool editor on CAVATICA to create a description of the tool's
functionalities. The description is automatically transcribed into
the Common Workflow Language (CWL). This process is also known
as wrapping.
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https://docs.cavatica.org/docs/sdk-overview#section-docker
https://docs.cavatica.org/docs/the-image-registry
https://docs.cavatica.org/docs/sdk-overview#section-the-tool-editor
https://docs.cavatica.org/docs/sdk-overview#section-the-common-workflow-language
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Command-line tool CWL description Rl

DOCKER WRAPPING THE TOOL FOR USE ON CAVATICA

This means that there is no need to reconfigure your existing command line tools
to meet any proprietary format. Additionally, the tools remain runnable across a
diverse range of infrastructures should you want to use them on different
platforms.

To get your first hands-on experience with CWL, please read the Common
Workflow Language User Guide which will take you from writing your first simple
tool using CWL, to creating a workflow that contains several different
interconnected steps. By reading this guide, you should be able to understand
how each of the CWL tasks is isolated and that there is an explicit definition of its
inputs and outputs. It is the explicitness and isolation that allow tools and
workflows described with CWL to be flexible, portable across different CWL
implementations and CWL-compliant execution engines and scalable from simple
local execution to large-scale complex execution environments.

CAVATICA App and Dockerfile

Docker is an application that allows tools and their dependencies to be packaged
into discrete runtime environments. These environments, containers, are
instantiated from images and are stored inside an image registry.

For an overview of Docker, please see the Docker website. Learn more about
Docker images, containers and image registries below.
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https://www.commonwl.org/user_guide/
https://www.commonwl.org/user_guide/
https://www.docker.com/
https://docs.cavatica.org/docs/docker-basics#section-images
https://docs.cavatica.org/docs/docker-basics#section-containers
https://docs.cavatica.org/docs/docker-basics#section-image-registries

Docker images uploaded to the Cavatica Image Registry are further organized into
repositories. Once the images are uploaded to the Cavatica Image Registry, you
can run these tools on Cavatica. Workflows will execute the tools in series inside
their Docker containers.

You can also execute tools on Cavatica that are contained in images stored in
Docker Hub — the Docker Image Registry. However, storing your images in the
Cavatica Image Registry rather than in Docker Hub will speed up processing time
on Cavatica, since the tools will be executed closer to the data they are
processing.

Create Public Projects and Apps

Users can publish their tools and workflows to the platform’s Public Apps Gallery
instantly by publishing the project containing it. Anyone with access to the URL
can then view and copy the contents. Any changes made to the Public app are also
reflected to the Public Apps gallery immediately. Users may Contact us

at support@sevenbridges.com to publish your project.

Published apps are tagged to indicate you as the publisher and appear in the
Public Apps gallery. However, project files in the published project do not appear
in the Public Reference Files repository, and your project is not listed as a public
project on CAVATICA.

It is however important to note that although the project or the app may be
public, and that the data files within the project may be visible to users who
access the project, users must also have authorized access to those data files. To
understand this more clearly, user must have authorized access to the KidsFirst
portal and specific study that is the source of the data file. User must also have a
valid eRA Commons account, and an ORCID id to access the CAVATICA platform,
CFDE portal, Kids First portal and any other compatible data platforms and studies
such as dbGAP, TCGA, et cetera.
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https://docs.cavatica.org/docs/the-image-registry
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