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> 10,000 active tools for bioinformatics

MuTect2

Call somatic SNPs and indels via local re-assembly of haplotypes

< Back to Tool Docs Index

DOI: 10.18129/89.bioc.DESeq2 n D

HISA 2 Differential gene expression analysis based on the negative binomial
distribution
graph-based alignment of next generation sequencing reads to a population of genomes

Principal Component | Classification And Regression Trees for

Samtools
Samtools is a suite of programs for interacting with high-throughput sequencing data. It consists of three separate repositories: A na | ys i S M a ch in e Lea rn in g
‘Samtools RAM format

BCFtools  Reading/writing BCF2/VCF/QVCF files and calling/filtering/summarising SNP and short indel sequence variants
HTSIib A G library for reading/writing high-throughput sequencing data

Samtools and BCFtools both use HTSIib internally, but these source packages contain their own copies of htslib so they can be built independently. Pi car d

build ' passing
- eea"n
TIE BOWtIe 2 . A set of command line tools (in Java) for mani

Fast and sensitive read alignment 1.4. Support Vector Machines sequencing (HTS) data and formats such as S
Hierarchical Clustering / Dendrograms flowCore: a Bioconductor package for high
Cufflinks throughput flow cytometry

Transcriptome assembly and differential expression analysis for RNA-Seq.
Introduction

- = BWA is a software package for mapping low-divergent sequences against a large
Integ ratlve — I 12 reference genome, such as the human genome. It consists of three algorithms: r ~
M I | - . . .
Genomics ~ | NMF: Non-negative Matrix Factorization A

Viewer [T

! g | 2 What is HAPSEG?

GCene Set Enrichment Analysis

HAPSEG is a probabilistic method to interpret bi- allelic marker data in cancer samples.

What is RNA-SeQC?

MAGeCK

Model-based Analysis of Genome-wide CRISPR-Cas9 Knockout |RNA-SeQC is a java program which

R toolkit for single cell genomics

Trimmomatic: A flexible read trimming tool for lllumina NGS data

¥

= A MSigDB  SAN\v i
| == Molecular Signatures | _
S« Database M

Constellation Map: Downstream visualization
and interpretation of gene set enrichment
results [version 1; referees: 2 approved]

NetworieData Integration, Analysis, and Visualization in a Box




GenePattern wraps software tools in an accessible visible format

HierarchicalClustering version & [J Documentation [l

Hierarchical Clustering

* required field -
= \

> java -Djava.awt.headless=true

-Dwin=cluster.exe -Dmac=clusterMac S [ 1 -
_DlinuxeclusterLinux e ————L L
-Dlinux64=clusterLinux64 -cp ot e -9 1, 4 —
hcl.jar/legacy-gp-modules.jar/ant.jar b i i | -
org.genepattern.modules.hcl.RunCluster -f e e G S —

row distance measure* J

input.filename log.transform row.center

dist asure for row (gene) clustering NOTE: Filtering beforehand is recommended since row clustering is computationally
row.normalize column.center " oo
' clustering method* L = J
column.normalize -u output.base.name -e
. hierarchical clustering method to use
column.distance.measure -g = gaten
log transform
row.distance.measure -m clustering.method oot the ot bt oo
row center b e
whether to center each row (gene) in the data
row normalize { ) e
whether to normalize each row (gene) in the data
Batch

column center { X

whether to center each column (sample) in the data

Standard “command-line” method for Corresponding GenePattern
running analysis visual representation



Analysis interface

[ BB Genepattern - HierarchicalCluster. 1L+l

GenePattern

GenePattern - HierarchicalClustering

) (@] () (&) [@ genepattern.broadinstitute.ora/gp/ pages /index.jsfIsid—urn:Isid:broad. mit.edu:cancer.software.genepattern.module.analysi

W~ Wikipedia (en )=

[ Modutes s | Fi

hier{

+ No Jobs Processing

Favorite Modules

Recent Modules
ComparativeMarkerSelectionViewer
FeatureSummaryViewer
HeatMapViewer

HierarchicalClusteringViewer

About GenePattern | Contact Us

IR IRE IRt

Hierarchical Clustering

System Message | My Settings | Sign out mmr.

Hierarchi ing version 6 * Documentation EN

* required field

IS

input filename*

istance measure*
row distance measure*
clustering method*

log transform

row center

row normalize

column center

column normalize

WWWwW

Batch

orrlation )

e =]

distance measure for row (gene) clustering NOTE: Filtering beforehand is recommended since row clustering is computationally intensive.

)

ierarchica clustering methad to use
S =2
lorranstor the data befoe custeing

[~ o]
Whetner to cener each row (gene) i the dita

&0 =
whether to normalize each row (gene) in the data

[ |
whether to center each column (sample) in the data
o =]
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Hundreds of genomics analysis tools

Machine learning Hl GenePattern Notebook untitied unsaved cranges Logout gpr-user | Control Panel | Help

.Clusteri ng’ CIaSSiﬁcatlon, d i me nsion red UCtiOI’] File Edit View Insert Cell Kernel Navigate Widgets Help Not Trusted | Python 3.8 O
B O €D b CIILIED & VIEIIEIEH Tools
Gene expression analysis

MG Patt HierarchicalClusterin Version 6
- DESeq2, BWA, HISAT2, HT-Seq, Salmon, Kallisto, Cufflinks, |

Hierarchical Cm
etc. Upload datasets |
Single-cell RNA-seq analysis

.Seurat, Sca n py' STREAM, CONOS column distance measure” Pearson correlation v

distance measure for column (sample) clustering

Cancer genomics row distance measure® | No row clustring =
. distance measure for row (gene) clustering NOTE: Filtering beforehand is recommended since row clustering is computationally intensive.

L]

GISTIC, MutSigCV, HAPSEG, custmiogmetiod® | Pinwise averge-liape v

hierarchical clustering method to use

Gene Set Enrichment Analysis -
*GSEA, ssGSEA, GSEAPreranked o

no v

log-transform the data before clustering

row center no G

Collaborative projects
* OpenCRAVAT Karchin Lab P "
e AMARETTO Pochet Lab whether to normalize each row (gene) in the data
° COGAPS Fertlg Lab column center no .

. M UtPa nn | ng Van A/len Lab Whether to center each column (sample) in the data S et I n p u t -
* NDEX Ideker Lab m—— whe"!:er to normalize each column (sample) in the data

e parameters

* Next-Generation Clustered Heatmaps Weinstein Lab (beta) outputbase name® | <input.flename basename>

base name for output files

Other

* Proteomics, Flow Cytometry, Network Analysis, Data
import and formatting utilities, etc

whether to center each row (gene) in the data




The GenePattern Notebook Environment

[} Shle-Cal RKA-seq Clusterin: X

C (O & hupsy/notebook.genepattern.orgiuser/mmrte

sts/notebs ingle-C

erin bookip.. ¥ [

T , - * Integrates GenePattern with Jupyter
ﬁGenePattem Notebook Single-Cell RNA-seq Clustering Analysis Notebook Last chodkpoint g“ N O te boo k

2l+]s @ o]+ ¢n m c]ramon  he

» Access hundreds of GenePattern genomic
Single-Cell RNA-seq Clustering Analysis Notebook

_ analyses from within a notebook without the
\ o L A R need for code

fumina NexiSaq 500. Steps are madelad afier the S

<) from & Healhy

uging the «

Objective

The goal of this natehook i to provide a standard ingie-oes ANA-saq analysis workflow far pre-pracessing, ldentifyng sub-populations of cals by clustving,
andd axploring blomarkees to axplain intra-popuation hterogenety.

Step 1: Setup Analysis

Loud & raw count matrix for @ wngle-col ANA-50q experiment,

notebook.genepattern.org

Instructions &

Provide your data file either s a URL or local fils path, Seiect "2700 PAMGs from a Healthy Donor (axample)” from the dropdown menu to load the
axampe dataset

Supported file formats: csv, x1ex, txt, tsv, tab, date, h5, hSad, soft.gz, txt.gz, anndate, nexs E
Text and Excel files (csv, tx, tev, tab, data, xisx): Gene and sample names are assumed to be the first column end row raspectively. 1 O
NOTE": The 10x Genomics genomics

—
| {|E
pipeine ganerates gene-barcod matrices usually named matzix.mtx, genes, tsv, and barcodes . tav. If the -l -
ntx files Is provided, the genes and barcodes files wil autoomatically be iImoorted from the same folder. ot "
User-created GenePattern
notebooks Web browser
HGenePattern Setup Analysis {) [o- ] _
upyter
Downicaded file: satrix.mx J py s
»
Downloaded file: bazcodes.tsv

Downlaaded file: genes

JupyterHub server

GenePattern Notebook
Repository and
Workspace

GenePattern
server

Reich et al.,
Cell systems, 2017



Genomic Dataset Growth

~2000, 100 samples, 10000 gene transcripts

<10 MB file sizes DATA EXPLOSION

The amount of genetic sequencing data stored
at the European Bioinformatics Institute takes
less than a year to double in size.

~2015, 3000 samples, 60000 transcripts,
10 - 100MB

Sequencers begin
giving flurries of data

Terabases

~2022, 320000 samples, ~60000 transcripts,
40 - 100 GB

2004 2006 2008 2010 2012

Kashish et al, 2018



High-level GenePattern Architecture
SDSC

Scientific SAN DIEGO SUPERCOMPUTER CENTER

Users GenePattern Compute
Gateway Nodes

genepattern.ucsd.edu

> gm

b
\

SLURM

“

A

THE

f = ;’ EXPANSE
QR
TN

\ globus /




GenePattern and Globus

I.' . 4

™ GenePattern

Sign in to GenePattern Click to Register

Username: Ited

Password: |m.........

Forgot your password?

Sign on using your Globus account
You may also use this link to sign in with Google or institutional (for
many universities) credentials via Globus.

About GenePattern | Contact Us | ©2003-2021 Regents of the University of California, Broad Institute, MIT



GenePattern and Globus

v

; iy, YRS s ! \ ted
Modules & Pipelines v Suites v Job Results Resources v Administration v Help v

m ZIF  Notebook — BWA n
+ No Jobs Processing & Delete Directory
X

Permanently delete this directory and all child

« &3 uploads files.
o o
: E:gdi P Create Subdirectory NOtebOOk
» (Jall_aml - Create a subdirectory in this directory. Pattern in a Jupyter Notebook
» () AshwynSharma
~ [ BWA
|| s.cerevisiae_mutant.fastq h Upload Files ab to the left or you can
» l:;l mutsigcv 4" Upload files to this directory. Learn more
* [ NMFClusteringInputs
» [ salmon
» [ test Transfer from Globus Endpoint
 Bl_1fq &

Transfer files in from a Globus endpoint to this
| B1_2.fq directory.

=
- NMFClustering5.zip
| reads_1.rev.1.bt2

Drag Files to Directories Above or
o A o A S o * Save a copy of this directory to your local jenePattern.
computer as a zip file.

1p  Save Directory

senePattern.

O
.
Q)
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i
D
7))
L
(D
=
()

; T Rename Directory

' About GenePattern | Contact Us | ©20703-2020 Regents of thé University of California, Broad Institute, MIT



GenePattern and Globus

& @ File Manager Panels | [ OO

] Collection  TedsUCSDLaptop Q ® |

FILE °

MANAGER

Path /Users/liefeld/Desktop/GlobusEndpoint/GenePatternLocal/jliefeld@ucsd.edu u Bookmark ~
B - C Ok view =

Label To GenePattern

(optional) Give this task a descriptive label

NAME LAST MODIFIED SIZE

New Folder

Rename

Delete Selected

< =

D all_aml_test_copy.gct 8/23/2017, 11:52...

(] globus 8/9/2021, 10:47.. - >

O Get Link




GenePattern and Globus

v

"M GenePattern e

Modules & Pipelines v Suites v Job Results v Resources v Administration v Help «

' No Jobs Processing & Welcome to GenePattern
» [ uploads ’(GenePattern-Globus Transfers a x
£7-2" all_aml_test_copy.gct [ Complete! ]
e Ol€D00
O c

\ Clear completed View on Globus

\ 4
N
Web tours
Drag Files to Directories Above or
------------------------------------------------------------ e Click here for a tour of what's new in GenePattern.

¢ Click here for an introductory tour of GenePattern.

O
-
Q)
Q
J1
D
7))
I
(D
=
]

About GenePattern | Contact Us |

©2003-2020 Regents of the University of California, Broad Institute, MIT



GenePattern and Globus

v

ted

Modules & Pipelines v Suites v Job Results v Resources v Administration v Help ~

" No Jobs Processin & i i
2 NMFClustering version

¥ @ uploads This is a beta version of the module.

» IAA Non-negative Matrix Factorization (NMF) Consensus Clustering
» () Aadi
[ all_aml * required field
» () AshwynSharma
~ [ BWA
-| all_aml_test_copy.gct =
3 a

-

- V de ULd

» () mutsigcv :
» [ NMFClusteringInputs . . . ' vHide Files...(Selected 1 files)
= ataset filename -
¢ _LJ salmon [ https://genepattern.ucsd.edu/gp/users/ted/BWA/all_aml_test_copy.gct ]
» [ test ————
| B1_1.fq
| B1_2.fq
= NMFClustering5.zip o 2
Drag Files to Directories Above or K Inital* l I
5 Drag Files Here N 5 |

About GenePattern | Contact Us | ©2003-2020 Regents of the University of California, Broad Institute, MIT
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