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Some Useful Websites

http://www.ncbi.nlm.nih.gov/ N C B I

http://genome.ucsc.edu/ U CSC

http://www.ensembl.org/index.html E N S E M B L

http://hapmap.ncbi.nim.nih.qov/ H a p M a p

http://ctdbase.org/ CT D

http://geneticassociationdb.nih.gov/ G/ \D

http://www.informatics.jax.org/phenotypes.shtml M G I

http://david.abcc.ncifcrf.gov/ DAVI D

http://www.genome.jp/kegg/pathway.html K E G G
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Some Tutorials

. http://manuals.bioinformatics.ucr.edu/

' http://bioinf.wehi.edu.au/affyimGUI/R/library/affyimGUIl/doc/estrogen/estrogen.html

. http://statlab.nchc.org.tw/rnotes/
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—NCBl  aipatabases - s
National Center for Biotechnology
Information
I ~ Welcome to NCBI Popular Resources
Resource List (A-Z) The National Center for Biotechnology Information advances science and health ~ PubMed
by providing access to biomedical and genomic information.
AII Resnurces y P J 9 Bookshelf
™ AR EEAAEE RS T T T LTI . . . . PUbMEd Central
Chemlcals & Bmassays About the NCBI | Mission | Organization | Research | RSS Feeds
S PubMed Health
Data & Suﬁware BLAST
DNA & RNA Get Started Nucleotide
....‘Dnmams & Stmctures + Tools: Anlyze data using NCBI softwars o
¢ Downloads: Get NCBI data or software SNP
GE"ES & Expressmn e How-To's: Learn how to accomplish specific tasks at NCBI -
Genetlcs & Medmme ¢ Submissions: Submit data to GenBank or other NCBI databases ene
Protein
Genumes & Maps PubChem
Humulugy
NCBI Twitter feed

therature .
Proteins Keep up-to-date on data updates, resource
$ e e ol SR
what is going on at the NCBI. m

NCBI Announcements

DELTA BLAST - more sensitive protein

Sequence Analysis searching

30 Apr 20
Domain Enhanced Lookup Time Accelerated
BLAST (DELTA-BLAST) runs a fast RPS-

Taxonomy




C

-
<> NCBI

Entrez, The Life Sciences Search Engine

HOME | SEARCH | SITE MAF PubMed All Databases Human Genome GenBank Map Viewer BLAST
Search across databases ‘HLA| [ [ GO || Clear | Help
- Result counts displayed in gray indicate one or more terms not found
88570 g:db;d;il;abcitc;medical literature citations @ | [920 ﬁ Books: online books )
48410 ;;::T;:d Central: free, full text journal @ @ 610 * OMIM: online Mendelian Inheritance in Man @)
5 Site Search: NCBI web and FTP sites 7]
65025 (@ Nucleotide: Coresubsetof nucleotide ¢, | [148] (4 dbGaP: genotype and phenotype @
6689 >« EST: Expressed Sequence Tag records @) 410 ﬂ g:;g;_?;: sgeznuee_r? é‘;nted clusters of v
114 Eﬂ* GSS: Genome Survey Sequence records L7 2 t, CDD: conserved protein domain database &/
48706 ':l:- Protein: sequence database @ 1 J Clone: integrated data for clone resources @/




‘48706\ *.%°* Protein: sequence database
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none
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6816

14

1594

36
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75

292

“I Genome: whole genome sequences

Structure: three-dimensional
macromolecular structures

44 Taxonomy: organisms in GenBank

.

1IN SNP: short genetic variations

v dbVar: Genomic structural variation

H Gene: gene-centered information

ik SRA: Sequence Read Archive

BioSystems: Pathways and systems of

interacting molecules

HomoloGene: eukaryotic homology

+H—H-
HEE groups
Wi Probe: sequence-specific reagents

BioProject: aggregated biological
research project data

=

NLM Catalog: catalog of books, journals, and

audiovisuals in the NLM collections

1| ()
316 Mp
651 P
a7551 £
524 &5
none| (a2
246 [.7]
;1 O
1038| (|
none| (Lo
none
246] G

571

Clone: integrated data for clone resources

UniSTS: markers and mapping data

PopSet: population study data sets

GEO Profiles: expression and molecular
abundance profiles

GEO DataSets: experimental sets of GEO
data

Epigenomics: Epigenetic maps and data
sets

PubChem BioAssay: bioactivity screens
of chemical substances

PubChem Compound: unigue small
molecule chemical structures

PubChem Substance: deposited chemical
substance records

Protein Clusters: a collection of related
protein sequences

OMIA: online Mendelian Inheritance in
Animals

BioSample: biological material
descriptions

MeSH: detailed information about NLM's
controlled vocabulary
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PMC  hvc ¢ | D

US National Library of Medicine . '
i e, S Save search Limits Advanced Journal List Help

Display Settings: Summary, 20 per page, Sorted by Default order Send to: Filter your results:
All (48410)
Results: 1 to 20 of 48410 Page|1 of2421 Next> Last>> NIH grants (16052)
7 Nomenclature for factors of the HLA system, 2010 Manage Filters

S G E Marsh, E D Albert, W F Bodmer, R E Bontrop, B Dupont, H A Erlich, M Fernandez-Vina, D E Geraghty, R
Holdsworth, C K Hurley, M Lau, KW Lee, B Mach, M Maiers, W R Mayr, C R Mdller, P Parham, E W Petersdorf, T

Sasazuki, J L Strominger, A Svejgaard, P | Terasaki, J M Tiercy, J Trowsdale
Tissue Antigens. 2010 April; 75(4). 291-455. doi: 10.1111/}.1399-0039.2010.01466.x

PMCID: PMC2848993
Full Text PDF-1.2M

PMC Images search for HLA =

- Implications of the polymorphism of HLA-G on its function, regulation, evolution and disease association

2 Eduardo A. Donadi, Erick C. Castelli, Antonio Arnaiz-Villena, Michel Roger, Diego Rey, Philippe Moreau
Cell Mol Life Sci. 2011 February; 68(3): 369-395. Published online 2010 November 24. doi: 10.1007/s00018-010-0580-7
PMCID: PMC3021195
Abstract Full Text PDF-1.3M
- Epistasis among HLA-DRB1, HLA-DQA1, and HLA-DQB1 loci determines multiple sclerosis susceptibility
> Matthew R. Lincoln, Sreeram V. Ramagopalan, Michael J. Chao, Blanca M. Herrera, Gabriele C. DelLuca, Sarah-

Michelle Orton. David A. Dvment. A Dessa Sadovnick. Georae C. Ebers




+142800

MAJOR HISTOCOMPATIBILITY COMPLEX, CLASS I, A; HLA-A

Alternative titles; symbols » Table of Contents - + 142800
HLA-A HISTOCOMPATIBILITY TYPE External Links:
v Genome
Other entities represented in this entry: » DNA
MAJOR HISTOCOMPATIBILITY COMPLEX, CLASS I, H PSEUDOGENE, INCLUDED; HLA-H, INCLUDED  Protein

v Gene Info

MAJOR HISTOCOMPATIBILITY COMPLEX, CLASS I, J PSEUDOGENE, INCLUDED; HLA-J, INCLUDED

b Clinical Resources

r Variation

HGNC Approved Gene Symbol: HLA-A

F Animal Models

Cytogenetic location: 6p22.1  Genomic coordinates (GRCh37): 6:29,010.246 - 29,013,660 (e + Cell Lines

v Cellular Pathways

Gene Phenotype Relationships

Location Fhenotype Fhenotype
MIM number
bp22.1 {Hypersensitivity syndrome, carbamazepine-induced, susceptibility to} BOB5TO

Clinical Synopsis

TEXT

Description

The human major histocompatibility complex (MHC) has been divided into 3 regions on chromosome 6p21.3: class II (centromeric), class III, and class I (telomeric), with extended class I and class II regions on either
side. The MHC encodes highly polymorphic proteins, many of which are associated with the immune system. The products of classical polymorphic class I genes, human leukocyte antigen-A (HLA-A), HLA-B (142830),
and HLA-C (142840), interact with T-cell receptor (TCR; see 186880) molecules, as well as killer immunoglobulin-like receptors (KIRs; see 604936) expressed on natural killer cells and some T cells (review by
Trowsdale, 2001).

Evidence from amino acid sequences suggests an evolutionary relatedness of transplantation antigens, immunoglobulins and beta-2-microglobins (Tragardh et al., 1979). Both the class I MHC antigens (A, B, and C) and
the class II antigens DR and DCi1 are polymorphic 2-chain cell surface glycoproteins; they are recognized by different subsets of T cells and have different functions, tissue distributions, and structures. The light chain
of class I antigens is beta-2-microglobulin (B2M; 109700), which is coded by chromosome 15. The heavy chain, coded by chromosome 6, has a molecular mass of 44,000 and is made up of 3 N-terminal extracellular
domains of 90 amino acids each, a small hydrophobic membrane-spanning segment and a small hydrophilic intracellular C-terminal domain. The 2 N-terminal domains are polymorphic, bear the carbohydrate and
have no sequence homology with immunoglobulin. The third domain, closest to the membrane, and the 11.6-kD B2M light chain are highly conserved and have strong sequence homology with immunoglobulin.




| GEO DataSets ‘GEO DataSets * HLA VRl search’

Save search Limits Advanced

Display Settings: [v] Summary, 20 per page, Sorted by Default order Send to: [] Filter your results:
All (524)
Results: 1 to 20 of 524 Page|1 of27 Next> Last>> DataSets (5)
2 1: GDS3417 record: Untreated juvenile dermatomyositis muscle biopsies [ Homo sapiens ] GEO Profiles, Links Platforms (2)
Summary: Analysis of skeletal muscle biopsies from untreated girls with active symptoms of Samples (441)
juvenile dermatomyositis (JDM) less than 2 months or greater than 2 months. Results Series (76)

provide insight into the impact of the duration of chronic inflammation on gene
expression in muscle of untreated children with JDM.
Parent Platform: GPL96

Mana

Reference Series: GSE11971 W Top Organisms [Tree]
Type: Expression profiling by array, count Homo sapiens (4717)
Subsets: 3 disease state sets. Mus musculus (25)
Samples: 23 Rattus norvegicus (79)

GSM303210: Muscle JDM EYJ D-J DM-BUA-SQ; ) SIS SE D CIC TS ()

Bacteroides thetaiotaomicron (/)

GSM303211: Muscle JDM (YJD-JDM-8UA-s2) More.

GSM303212: Muscle JDM (YJD-JDM-9UA-S2)

GSM303195: Muscle JDM (YJD-JDM-16UA-s2) 4

GSM303198: Muscle JDM (YJD-JDM-1UA-s2) | Find related data

GSM303202: Muscle JDM (YJD-JDM-2UA-s2) L Database: Select .

2- (GNS22582 racord* Monocvte-darivaed macronhace reesnoncee to decov recantor 21 Homo saniens | CEO Prafilee | inke Cind tame



Title:

Summary:

Organism:

Platform:

Citation:

Reference Series:

Value type:

Find genes
Compare 2 sets of samples

Cluster heatmaps

Experiment design and value distribution

DataSet Record GDS3417: (Expression Profiles ) (Data Analysis Tools ) (Sample Subsets)

Untreated juvenile dermatomyositis muscle biopsies

Analysis of skeletal muscle biopsies from untreated girls with active symptoms of juvenile
dermatomyositis (JDM) less than 2 months or greater than 2 months. Results provide insight into
the impact of the duration of chronic inflammation on gene expression in muscle of untreated
children with JDM.

Homo sapiens
GPL96: [HG-U133A] Affymetrix Human Genome U133A Array

Chen YW, Shi R, Geraci N, Shrestha S et al. Duration of chronic inflammation alters gene
expression in muscle from untreated girls with juvenile dermatomyositis. BMC Immunol/ 2008 Jul
31;9:43. PMID: 18671865

GSE11971 Sample count: 23
count Series published: 2008/07/18

Data Analysis Tools

Find gene name or symbol:

p

Find genes that are up/down

v di
) for this condition(s): disease state | Go

W Q

Cluster Analysis

Download

DataSet full SOFT file
DataSet SOFT file

Series family SOFT file
Series family MINiIML file
Annotation SOFT file

Go



' ' Gene Expression Omnibus

HGHE | SEAREH | STTE WP

GEQO Publications { FAQ | MIAME | Email GEO

NCBI > GEO > GDS Browser > GDS Analysis

Selected profiles « How To
Download Plot values View In Entrez Stack up
GDS3417 Untreated juvenile dermatomyositis muscle biopsies [Homo sapiens]

Clustering: Uncentered Correlation UPGMA

Colors: -

Full image: 12870 x 23 spots
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o E' @ 'E' www.ncbi.nlm.nih.gov/geo/gds/analyze /analyze.cgi?lD=CD534 17 &geneBegin=0&geneToCet=2013&PC=5&NC=1&action=1 ﬂ ni' T:f m fg+ % ﬁ E @ =55

| . Gene Expression Omnibus
(HOME | SEARCH | SITE MAP_ B GEO Publications | FAQ | MIAME | Email GEO
NCBI > GEO > GDS Browser > GDS Analysis 2]
_ _ _ _ _ « How To
e Click on heat map to start selection. Drag/resize box to cover region of interest.
¢ Double click on active selection or click "Stack up"” to zoom in picked region(s).
GDS3417 Untreated juvenile dermatomyositis muscle biopsies [Homo sapiens]
Clustering: Uncentered Correlation UPGMA Colors: - @ Full image: 12870 x 23 spots |Reset]
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x| [=][= — Data & Software - = » ' ] UCSC Genome Brov =/ ] Ensembl Genome ¢ =

1. HapMap Homepag » | (8 The Comparative | * | /& Genetic Association = | [[}] MGI-Mouse Phenot =

~ MEFIT: Aging

% J]. DAVID Functional » » ' f§f KEGG ORTHOLOG" x | | Manuals
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BLAST/BLAT | BioMart | Tools | Downloads | Help & Documentation | Blog | Mirrors

fGI‘I 7 ‘GD\

e.g. BRCA2 orrat X:100000..200000 or coronary heart disease

Search: |All species z

Browse a Genome

The Ensembl project produces genome databases for vertebrates and other eukaryotic species, and
makes this information freely available online.

Click on a link below to go to the species' home page.

Popular genomes (Log in to customize this list)

' " GRCh37

b

‘ Mouse
NCBIM37
% Zebrafish
_ : Zv9

All genomes
-- Select a species -- v

: -5-1 Human

View full list of all Ensembl species

Other species are available in Ensembl Pre! and EnsemblGenomes

New to Ensembl?

Did you know you can:

e?

e?

e?

Learn how to use Ensembl

with our video tutorials and walk-throughs

Add custom tracks
using our new Control Panel

Upload and analyse your data
and save it to your Ensembl account

Search for a DNA or protein sequence
using BLAST or BLAT

Fetch only the data you want
from our public database, using the Perl API

Download our databases via F 1P
in FASTA, MySQL and other formats

Mine Ensembl with BioMart

Ge YT MEBR LG E®E A

Login - Register

Did you know...?

If you want to
learn more about
using the browser,
host a workshop!

and export sequences or tables in text, html, or Excel format

Still got questions? Try our FAQs or glossary

What's New in Release 66 (February 2012)

® New species: Coelacanth

® \iew patches aligned to reference sequence (Human)

® Region Report - new data export tool

Fs




Important Notice

We now use Blat as our default DMNA search. This will make your query faster.

Enter the Query Sequence

Either Paste sequences (max 30 sequences) in FASTA or plain text:

>test

ALAGALAAAAANGAAALNTGCCA

TGCATATGATACATCAGT TAACAAGGCACT GGTGAAATTAATTTTAAGT A

TTATTGTCTCTTTGTGTTTTTGGTCTCAGAAAAGTTACGATTTCCCTTAG
[ TCCT TAGGGCAGAGAGAATCTTCANA ACTGAAG A

Or Upload a file containing one or more FASTA sequences

Choose File No file chosen

] ] ] ] ik
i N 3 - -

Or Enter a sequence ID or accession (EMBL, UniProt, RefSeq)

| Y | Retrieve

@ dna queries
o peptide queries

0 No query sequences have been entered

Select the databases to search against

Select species:
Use 'ctrl’ key to select multiple species

Gallus_gallus
Gasterosteus_aculeatus
Gorilla_gorilla
Homo_sapiens

@ dna database RNA_NG v
o peptide database PEP_ALL v

Select the Search Tool

BLASTN {configurep TRUND
TBLASTX

Search sensitivity:

- . o Near-exact matches v
Ointimi=ze =earch barameters to find the followinog alionments




|f] Alignment Locations vs. Karyolype (click arrow o hide)

NIRRT RN TH TN R
CNINETE W
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~{ll

Iff
S

|f] Alignment Locations vs. Query (click arrow fo hide)

coverage
HSPs
| 100 200 300 400 500
HSPs
|f] Alignment Summary (click arrow fo hide)

Select rows to include in table, and type of sort refresh

(Use the ‘ctrl’ key to select multiples)

Query Subject ChromosomeSupercontig Clone Contig Lrg Stats Sort By
_off _off_ _off_ _off_ _off _off_ _off  |~]| off «|=P-val
Name Name Name Name Name Name Name |z||Score |z||>P-val
Start Start Start Start Start Start Start E-val <%lID
End End End End End End End [=]||P-val [~]|=%ID

Links Query Chromosome Stats

Start End Ori Name Start End Ori Score E-val %ID  Length

[A] [G][C] 1 571 + Chr:1 49518 50088 + 2827 0.0e+00 100.00 571

[A] [G][C] 1 571 + Chr:19 91130 91700 + 2827 0.0e+00 100.00 571

[A] [G][C] 1 571 - Chr:15 102481063 102481629 + 2780 0.0e+00 99.30 571




BLAST/BLAT | BioMart | Tools | Downloads | Help & Documentation | Blog | Mirors

Dataset

Homo sapiens genes (GRCh37.p6) @ Features ~ Homologs
Filters o Structures = Variation
G0 Evidence code : IEA » Transcript Event © Sequences
Attributes B GENE:
Ensembl Gene ID Ensembl

Ensembl Transcript ID

Gene Start (bp)
Gene End (bp)

¥ Ensembl Gene 1D
¥ Ensembl Transcript 1D
_J Ensembl Protein 1D

Strand I Description
GO Term Accession | Chromosome Name
PUBMED 1D ¥ Gene Start (bp)
¥ Gene End (bp)
¥ Strand
Dataset B Band

[None Selected]

I Transcript Start (bp)
J Transcript End (bp)

= EXTEENAL:

GO
¥ GO Term Accession
GO Term Name
J GO Term Definition

GOS1im GOA
JGOS1im GOA Accession(s)

FPlease select columns to be included in the output and hit 'Results' when ready

I Associated Gene Name

I Associated Transcript Name
I Associated Gene DB

I Associated Transcript DB
J Transcript count

% GC content

I Gene Biotvpe

J Transcript Biotvpe

_| Source

I Status (gene)

I Status (transcript)

GO Term Evidence Code

GO domain

JGOSTim GOA Description



Dataset

Homo sapiens genes (GRCh37.p6)
Filters
GO Evidence code :
Attributes
Ensembl Gene ID
Ensembl Transcript 1D
Gene Start (bp)
Gene End (bp)
Strand
GO Term Accession

FUEMED ID

IEA

Dataset
[None Selected]

Export

all results to

Email notification to

Compressed web file (notify by email) ¥ |.|:51.r "’| _J Unique results only

View

10 ¥

rows

45 | HIML ¥

Unique results only

Ensembl Gene ID | Ensembl Transcript ID | Gene Start (bp) | Gene End (bp) | Strand | GO Term Accession | PUBMED ID
ENSGOOOOO21 1814 | ENSTOOOOO3IO0462 2R2REOTOR 2EEO03T] 1 GO:O005515 B 1lBEAE0
ENSGOOOOO21 1815 | ENSTOOOOO3IO0463 2sbbdbd ] 2EENL140 1 GO:O005515 B 1lBEAE0
ENSGOOOOOZ21 1816 | ENSTOOOOOIO0464 Z2T30E5] 22740446 1 GO:O005515 5 lasAE0
ENSGOOOOO21 1817 | ENSTOOOOO3IO0465 PRETAROGER 22740631 1 GO:O005515 B 1lBEAE0
ENSGOOOOO21 1818 | ENSTOOOOO3IO0466 2RTT1O30 2RTTRAZE 1 GO:O005515 B 1lBEAE0
ENSGOOOOO21 1810 | ENSTOOOOOIO046T 2RTRROEDR SRTRERASG] 1 GO:O005515 BA12327
ENSGOOOOO21 1820 | ENSTOOOOOIO0468 PRETERRG2N SRTEOL2D 1 GO:O005515 B 1lBEAE0
ENSGOOOOO21 1821 | ENSTOOOOO3I00460 At ] s Pt P LM 1 GO:O005515 2LE2R32]
ENSGOOOOOZ2] 1820 | ENSTOOOOOI004TT PR E b R E P | 2RO3ATT0 1 Gl D0 LR

[ ENSTOOQOOOIOO0ATT g E b R E P | 22034770 1 (RTH

MNEGOOO0O0D2] 1820

LU DO T EDE]




Human (GRCh37) ¥

About this species
— Description
=l Genome Statistics

Assembly and Genebuild ”
Top 40 InterPro hits Search for: -2 | Go |

Top 500 InterPro hits e.g. BRCA2 or 6:133017695-133161157 or osteoarthritis
— What's New

=) .
E‘_:EE;EEDTSE points Description

— Location (6:133017695-1331¢€

— Gene (BRCAZ)

— Transcript (FOXP2-203)

— Variation (rs1333049)

— Phenotype (glaucoma)

— Regulation (ENSRO00001348° _ _ _
This release of the assembly has the following properties:

£ Confi thi
|/ Configure this page | ® 27478 contigs.

@ contig length total 3.2 Gb.
® chromosome length total 3.1 Gb.

Human (Homo sapiens)

Assembly

This site provides a data set based on the February 2009 Homo sapiens high coverage assembly GRCh37 (GCA_000001405.6) from the Genome Reference Consortium. This assembly is used by UCSC to create their hg19 database. The data set
consists of gene models bullt from the genewise alignments of the human proteome as well as from alignments of human cDMNAS using the cDNAZgenome model of exonerate.

P Export data

It also includes nine haplotypic regions, mainly in the MHC region of chromosome 6.

* Bookmark this page As the GRC maintains and improves the assembly, patches are being introduced. Patch release six (GECh37.p6) was included in Ensembl release 66. Currently, assembly patches are of two types:

@ Novel patch: new sequences that add alternative sequence at a loci and will remain as haplotypes in the next major assembly release by GRC

® Fix patch: sequences that correct the reference sequence and will replace the given region of the reference assembly at the next major assembly release by GRC

To convert your old data from Human assembly NCBI36 to GRCh37, click on "Manage your data' on any human page and select 'Assembly
converter' from the left-hand menu.

A preliminary assembly of the Neanderthal (Homo sapiens neanderthalensis) genome s available via the Neanderthal Genome Browser, an Ensembl-powered project based at the Max Planck Institute.
The genome assembly represented here corresponds to GenBank Assembly ID GCA_000005045.6

ﬁﬂi Download Human genome sequence (FASTA)

Previous assemblies

'NCBI36 (Release 54, May2009) v | | Go to archive

Annotation

The Ensembl human gene annctations have been updated using Ensembl's automatic annotation pipeline. The updated annotation incorporates new protein and cDNA sequences which have become publicly available since the last GRCh37 genebuild (March 2009).

In release 66 (February 2012), we continue to display a joint gene set based on the merge between the automatic annotation from Ensembl and the manually curated annotation from Havana. This refined gene set cormesponds to GENCODE release 11. The Consensus Coding Sequs
(CCDS) identifiers have also been mapped to the annotations. More information about the CCDS project.

Updated manual annotation from Havana is merged into the Ensembl annotation every release. Transcripts from the two annotation sources are merged if they share the same internal exon-intron boundaries (i.e. have identical splicing pattern) with slight differences in the terminal exq
allowed. Importantly, all Havana transcripts are included in the final Ensembl/Havana merged (GENCODE) gene set. In this release, 23171 Ensembl gene models and 45484 Havana genes were merged together to create the final set of 56478 genes.

@ Detailed information on genebuild (PDF)
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— Whole genome

— Chromosome summary

— Region overview

— Region in detail

|- Comparative Genomics

— Alignments (image) (60)
— Alignments (text) (60)
— Multi-species view (55)
— Synteny (15)

- zenetic Variation

— Reseqguencing (20)

— Linkage Data

— Markers

|- Other genome browsers

UCSC
NCEI
Vega

f Configure this page |
r: Manage your data |

n Export data

Chromosome 13: 113,694,009-113,695,009

Assembly excepti...

chromosome 13 | pl3 | | pll.2 |

133 IS N o2l ) B

Assembly excepti...

F=7

I N

* Bookmark this page |

Region in detail help

Export Image |

i 1.0 Mb Forward strand me—
_F.— — — — E— S T —— — — — E— = = T— — T— — E— —
£ :113.20 Mb 113.30 Mb 113.40 M 113.50 Mb 113.60 M 113.70 Mb 113.80 Mb 113.90 Mb 114.00 M 114.10 Mb
|| Chromosome bands. a34 |
Contigs AL 13700219 >
EnsemblHavana.... . .
F< TUBGCP3 | [-C130rf35 "< ATP11A-AS1 "MCF2L > ‘< MCF2L-AEl 7> | "PRAZ> "LAMPL > < ADPRHL1 :
"ATP11A > "AL356740.1 > “F10 > ‘= PCID2 "< GRTP1 “< DCUN1D2 |
"RP11-14412.1.1 > “< F10-AS1 “CUL4A > “LDHBP1 > “GRTP1-ASl > “TMCO 3!
"KARSP2 > "DCUN1D2-AS]
|| “DCUN1D2-A
NCRNA. 1
< RNU1-I
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vle-1
v2<-as.integer(2)
v3<-TRUE
vd<-"abc"
typeof(vl)

[1] "double”

= typeof(v2)

[1] "integer"
v > typeof(v3)

[1] "logical"

= typeof(v4)

[1] "character"
v -

444444
VWV VY

W




-

> c(1:18)
[1] 1 2 3 4 5 & 7 8 918
> cl6,3,6,1:4,2:3)
[1]1 636123423
> runif(10)
[1] ©.15281516 B©.53352757 ©.306839152 0.69891784 ©.35381320 0.81801772
[7] ©.98448145 ©.89338562 0.07840998 0.46073054
> ¥<-¢(6,3,1,5,7,5)
> sort(x)
[1] 135567
> sum(x)
[1] 27
> prod(x)
[1] 3158
> range(x)
[1] 1 7

o= We

[1] FALSE FALSE TRUE FALSE FALSE FALSE
> which(x<3)

[1] 3

> x[xe3]

[1] 1

> which(x<5)

[1] 2 3

> X(x<5)

= ABIEEEE "X
> ®[x<5]

[1] 3 1

= |



' indeix!
[1] "numeric"
> 11l<-list(a=3,b=c(4:7),c=c("Abb", "bbb", "ddd"))

C = 11

$a
[1] 3

b
[1] 4 5867

1
[1] *Abb* *bbb" "ddd"

> mode(11)
[1] "list"

> typeof(11)
[1] "list"

> 11%a

[1] 3

= 11%b

[1] 4 5 6 7
>



>
> mlz-matrix(ec(1,2,3,4,5,6),3,2)
= ml

[,1] [,2]
[1,] 1 4
[2,] 2 5
[3,] 3 6
> colnames(ml)=c{"cl","c2")
= ml

cl c2
[1,] 1 4
[2,] 2 5
[3,] 3 &
> rownames(ml)=c("rl","r2","r3")
= ml

cl c2

rl 1 4
rz 2 5
ri 3 6
>




> cmap[1,5]
[1] HG-U133A

Levels: HG-U133A HT HG-U133A HT HG-U133A EA

> cmap[5, 1]
[1] 21

File Edit View Workspace Run Data Analysis Plots Distributions Windows Settings Help
Eﬂp&n y [9Create y ES&WE N ‘ Run selection @Interrupt running command
ﬁ \o/ All . Non-Functions . Functions 1 rkward_welcome | ] read.table.ntml | [ read.table.ntmi [] [ dataframehtml [ [ | cmap B
= -
2 |} Show All Environments 1 5 2 5 3 5 4 5 5 : 6 5 7 5 8 5 9 10 #New Variable#
E | Show Hidden Objects Name  Sample Cmap Concentrati... Cell Array.1 Scanner Vehicle Vendor Batch columnname
EI Name ~  Label Type - Class Label
g +- i package:base
= Q, Autoloads Type Number Factor Number Factor Factor Factor Factor Factor Factor Factor
—  + [a package:methods
+ [if package:datasets Format
+ [l package:utils _
+ﬁ package:grDevices LE"H"ElS 0173570-00... HLED# #MC... HG-U133A#,.. |Axon ImageX...| DMSO# #eth... Asinex# #As... 1# #1000#.... sl# #s1000...
+-[if package:graphics
+ [l package:stats
+E package:rkward 1 1 metformin le-05 MCF7Y HG-U133A HP GeneArra... medium Sigma-Aldrich |1 51
-4} GlobalEnv
+ mycmap3 data.fr: || 2 2  metformin le-05 MCF7 HG-U133A HP GenefArra... | medium Sigma-Aldrich |1 52
+-| | mycmap2 data.fr:
+| | myemap data.fra |13 3 | metformin MCF7 HG-U133A HP GeneArra... medium Sigma-Aldrich |1 53
+| | hg data.fr: ) : i :
+___ cman? data.fr: 4 4 | metformin 0.001 | MCF7 HG-U133A HP Genefrra... | medium Sigma-Aldrich |1 54
- - 21 21 | phenformin 1e-05 |MCF7 HG-U133A HP GeneArra... medium Sigma-Aldrich |2 521
|8 columnna... Factor factor
A
5| Vendor Factor factor Qi >5 22 | phenyl bigua... le-05 MCF7 HG-U133A HP GeneArra... medium Sigma-Aldrich |2 522
|8l Vehicle Factor factor
A
~ [gl Scanner Factor factor | 1123 23 valproic acid 0.001 | MCF7 HG-U133A HP GeneArra... | medium Sigma-Aldrich |2 523
271 Sample Number integer,
-+ 271 Concentra... Number numeri; || 51 61 | metformin le-05|MCF7 HG-U133A HP GeneArra... medium Sigma-Aldrich | 2 s6l
& Cmap Factor factor
~ &l Cell Factor factor 121 121 | estradiol 1e-08 MCF7 HG-U133A HP GeneArra... DMSO0O Sigma-Aldrich | 5 s121
- |8 Batch Factor factor
|§| Array.1 Factor factor 122 122 | alpha-estradiol le-08 MCF7 HG-U133A HP GeneArra... |DMSO Sigma-Aldrich | 5 5122
123 123 dexamethas... le-06 MCF7 HG-U133A HP GeneArra... DMSO0O Sigma-Aldrich | 5 5123
<[ 7 <> | 124 124 mesalazine 0.0001 MCF7 HG-U133A HP Genefrra... DMSO Sigma-Aldrich |5 5124
l deatE J 1417 147 | Fhlarsesmami NNt | kMCET izl 1T 323 A HD mamncsArea MBAS M Cimm s AlddrFie b = 2141
v >
¥ > cmap<-read.delim("biodata/cmap/pvca-rscript/b2cmap_instance.csv",header=TRUE,sep=""1", row.names=1)
v > dim(cmap)
[1] 6892 18

> mycmap<-cmap[,c(2:3,9)]
¥ > dim(mycmap)
[1] 6892 3
> mycmap2<-cmap[e(3:58),]
v > dim{mycmap2)
[1] 4 1@
> mycmap3<-cmap[e(3:6),c(2:3,9)]
¥ > dim{mycmap3)
[1] 4 3
v >




Name
Label
Type
Format

Levels

21
22
23
b1
121
122
123

124

1417

Cmap

Factor

0173570-00...

metformin
metformin
metformin
metformin

phenformin

phenyl bigua...

valproic acid
metformin
estradiol
alpha-estradiol
dexamethas...

mesalazine

= b L s e e

2

Concentrati...

Mumber

le-05

le-05

le-07

0.001

le-05

le-05

0.001

le-05

le-08

le-08

le-06

0.0001

A TaTih

Batch

Factor

1#.,#1000#,...



1 2 3 4 5 6 7 8 9 10 #New Variable#
Name Sample Cmap Concentrati... Cell Array.1l Scanner Vehicle Vendor Batch columnname
Lah;I
'I'E.r'pt; Number Factor Number Factor Factor Factor Factor Factor Factor Factor
Fnrr.ll'l.at
Levels 0173570-00... HLEO# #MC... HG-U133A#,... Axon ImageX... DMS0# #eth... |Asinex# #As... 1# #10004#.... sl# #s1000...
3 3 | metformin 1e-07 | MCF7 HG-U133A HP GeneArra... medium Sigma-Aldrich |1 53
4 4 metformin 0.001 MCF7 HG-U133A HP GeneArra... medium Sigma-Aldrich |1 54
21 21 | phenformin le-05 MCF7 HG-U133A HP GeneArra... medium Sigma-Aldrich | 2 521
22 22 phenyl bigua... le-05 MCF7 HG-U133A HP GeneArra... medium Sigma-Aldrich | 2 522




1 : 2 : 3 #New Variable#
Name  Cmap Concentrati... Batch
Lah;I
'I'E.r'p; Factor Number Factor
Fnrr.ll'l.at
Levels 0173570-00.). 14 #10004#,...
F———metformin— le-07 |1
4 metformin 0.001 1
21 phenformin 1le-05 2
22 phenyl bigua...




File Edit View Workspace

" [9 Create "

i Open

Run

@ Save
Tt

Data Analysis Plots

Distributions

Windows Settings
‘ Run selection @ Interrupt running command

Help

g o Al \./ Non-Functions () Functions 7 rkward_weicome [| [ read.table.ntml | [l read.tablehtml [| 1 data.frame
a .
£ (v Show All Environments 1 2 3 #New Variable#
2 ___ Show Hidden Objects Name  Cmap Concentrati... Batch
Name ~  Label Type - Class Label
ég +- 5 package:base
= ﬂ Autoloads 'I'E.rpe Factor Number Factor
~  + [ii package:methods a
+ [l package:datasets Format
+ i package:utils B
+ |8 package:grDevices Levels  0173570-00... 1#,#1000#,...
+-[ifl package:graphics
+ i package:stats
+ ﬁ package:rkward 1 metformin le-05/1
-4} _GlobalEnv
_ mycmap4 data.friRlF: metformin 1e-05 1
271 Concentra... Number numeri )
I8l Cmap Factor factor | |3 metformin le-07 1
|8l Batch Factor factor _
+ mycmap3 data.fr: 4 metformin 0.001/1
Tl mycmap2 data.frif ¢ metformin le-05 2
- mycmap data.fre
O i
zAl Concentra... Number numeri || 4 =g4 TR 2 47005 627
- |gl Cmap Factor factor
A i
~_ Igl Bateh Factor factor || 1816  metformin 2.42e-05 628
+ hg data.fr: o
+| | emap2 data.fr 1353 metformin 2.42e-05 629
+-| | cmap data.fre
EGEE metformin 2.42e-05 718
5431 metformin 2.42e-05 737
<[ <
l Update )
v >
¥ > cmap[["Cmap"]1][4]
[1] metformin
1309 Levels: ©173570-0000 ©175029-0080 0179445-0000 ©198306-0000 ... zuclopenthixol
> cmap[["Cmap"]1][5]
[1] phenformin
1309 Levels: 9173570-0000 0175029-0000 0179445-0000 ©198306-0008 ... zuclopenthixol
P

W > which({cmap[["Cmap"]]=="metformin")
4 8 0925 1846 1038 3930 4249

[1]

> mycmapd<-cmap[cmap[["Cmap"]]==

1 2

3

¥ > mycmap4[,c("Cmap", "Batch")]

= Ll R
—

1694
1816
1858
5068
5487
v |

Cmap Batch
metformin 1
metformin 1
metformin 1
metformin 1
metformin 2
metformin 627
metformin 628
metformin 629
metformin 718
metformin 737

"metformin®,c(2,3,9)]



> uniquelcmapiCe

[1] MCF7 HLB® ssMCF7 PC3 SKMELS
Levels: HL6@ MCF7 PC3 SKMELS ssMCF7

> cl<-unique(cmap [cmap$Cell=="MCF7",2]]
c2<-unique(cmap [cmap$Cell=="HLEE",2])
c3<-uniquelcmap [cmap$Cell=="ssMCF7",2])
cd=-unique(cmap [cmap$Cell=="PC3",2])
cS5<-unique(cmap [cmap$Cell=="5KMEL5", 2] )
length(cl)

[1] 1294

> length(c2)

[1] 1878

> length(c3)

[1] 16

> length(c4)

[1] 1182

> length(c5)

[1] 16

> length(uniquelcmap$C

cmap [["Concentration”]] cmap[["Cmap"]]
> length({unique(cmap[["Cmap"]])]

[1] 1389

> |

WONOW W

W

cmap[["Cell"]]




File Edit View Workspace

Run Data Analysis Plots

Distributions

Windows

Settings

Help

%Dp&n v E@Cr&at& v H Save v ; Run selection @Interrupt running command
E = All . Non-Functions . Functions . rkward_welcome || ) = 8
# ' Show All Environments o] v 3 a 5 6
2 __ Show Hidden Objects Mame  X61461511... X61461511... X61461511... X61461511... X61461511... X61461511...
' Name ~ Label Type - Label
ui_l +- il package:base
= Q Autoloads Type Number Factor Number Number Factor Number
—  + [fj package:methods
+ i package:datasets Format
+- i package:utils
. §5 package:grDevices Levels Ad #M#, #P Ad #M# #P
+- il package:graphics
+- Hf package:stats ’
+- B package:rkward ~ |[11007 s ¢ 7.75619582... |A 7.76175916...| 0.23455651... A 7.63209988...
+- il package:Biobase
+- Hf package:affy 1053 at B8.04026676... P 7.60805950... 0.00080466... P 8.18401420...
+-Hf package:AnnotationDbi
+ §§ package:hgul33acdf 117 at | 6.31622052... P 6.45869139... 0.03133563... P 6.33528244...
—- 4 .GlobalEnv
: _ 121 at | 8.11570091... P 8.05893416... 0.01309178... P 8.17648677...
"1 X6146151114... Number
4 X6146151114... Factor - 1255 g 4.43889246... A 4.44377345... 0.26746255... A 4.44060560...
3
=1 X6146151114... Number v | 1204 at | 6.91313351...|P 6.80276038... 0.01493651... P 6.91510208...
< | B
Update I <l

> library(affy)
> list.celfiles(path="~/biodata/cmap/", full.names=TRUE)

4 4

[1] "/home/john/biodata/cmap/ /614615111466, A02. CEL"
[2] "/home/john/biodata/cmap//614615111406.A83. CEL"
[3] "/home/john/biodata/cmap/ /614615111406, AB4 . CEL"
[4] "/home/john/bicdata/cmap//614615111406.A85. CEL"
[5] "/home/john/biodata/cmap//6146151114606.A12. CEL"

> mydata<-ReadAffy(filenames=list.celfiles(path="~/biodata/cmap/", full.names=TRUE))
v > eset =- rma(mydata)
Background correcting
Normalizing
Calculating Expression
> eset PMA <=- mas5calls(mydata)
Getting probe level data...
Computing p-values
Making P/M/A Calls
> ¥ <- data.frame(exprs(eset], exprs(eset PMA], assayDataElement(eset PMA, "se.exprs"))
> x =- x[,sort(names(x))]
>

| 4 4 4



> eset
ExpressionSet (storageMode: lockedEnvironment)
assayData: 22283 features, 5 samples
element names: exprs
protocolData

sampleNames: 614615111406.A82.CEL 614615111486.A83.CEL ...

614615111406.A12.CEL (5 total)
varLabels: ScanDate
varMetadata: labelDescription
phenoData

sampleNames: 614615111406.A82.CEL 614615111406.A03.CEL ...

6514615111406, A12. CEL (5 total)
varLabels: sample
varMetadata: labelDescription
featureData: none
experimentData: use 'experimentDatalobject)’
Annotation: hgul33a
> pDataleset)

sample
614615111406, A02 . CEL 1
614615111406, AB3. CEL 2
614615111406, AB4 . CEL 3
614615111406, AB5. CEL 4
614615111406.A12 . CEL 5

> mydata

AffyBatch object

size of arrays=712x712 features (11 kb)
cdf=HG-U133A (22283 affyids)

number of samples=5

number of genes=22283
annotation=hgqul33a

notes=

= |



hgu133a.db

Affymetrix Human Genome U133 Set annotation data (chip hgu133a)

Bioconductor version: Release (2.10)

Affymetrix Human Genome U133 Set annotation data (chip hgul33a) assembled using data from public repositories
Author: Marc Carlson, Seth Falcon, Herve Pages, Nianhua Li

Maintainer: Biocore Data Team <biocannotation at lists.fhcrc.org =

To install this package, start R and enter:

source("http://bioconductor.org/biocLite.rR")
biocLite("hgul33a.db")

To cite this package in a publication, start R and enter:

citation("hgul33a.db")



* All

o -

. Non-Functions . Functions

Show All Environments

SR

~ 5how Hidden Objects
Name ~  Label Type
+ ]
+" _ probleGene
T probeset Strin
'E probeGene
+- |7 mydata Unkn
+ mapCdfName
+- |7 eset PMA Unkn
+ |7 eset Unkn
T symeoL Strin
<| J 1<>

Update

rkward welcome || [ | x [ | || Decumentation for package ‘hgul33a.db’ |

hgul33a.db Bioconductor annotation data package

hgu133aACCNUM Map Manufacturer identifiers to Accession
Numbers

hgul33aALIAS2PROBE Map between Common Gene Symbol Identifiers and
Manufacturer Identifiers

hgul33aCHR Map Manufacturer IDs to Chromosomes

hgu133aCHRLENGTHS A named vector for the length of each of the
chromosomes

hqul33aCHRLOC Map Manufacturer IDs to Chromosomal Location

hgu133aENSEMBL Map Ensembl gene accession numbers with Entrez
Gene i1dentifiers

hgul33aENTREZID Map between Manufacturer Identifiers and Entrez
Gene

hgu133aENZYME Map between Manufacturer IDs and Enzyme
Commission (EC) Numbers

hgu133aENZYME2PROBE Map between Enzyme Commission Numbers and
Manufacturer Identifiers

hgu133aGENENAME Map between Manufacturer IDs and Genes

hqul33aG0 Map between Manufacturer IDs and Gene Ontology
(GO)

hgul33aG02ALLPROBES Map between Gene Ontology (GO) Identifiers and
all Manufacturer Identifiers in the subtree

hgul33aG02PROBE Map between Gene Ontology (GO) and Manufacturer
T i A o e

<

L )

> library(hgul33a.db)

> library(help=hgul33a.db)

> hgul33al)

Quality control information for hgul33a:

This package has the following mapplngs:

hgul33aACCNUM has 22283 mapped keys (of 22283 keys)
hqul33aALIAS2PROBE has 54726 mapped keys (of 118781 keys)
hgul33aCHR has 28380 mapped keys (of 22283 keys)
hqul33aCHRLENGTHS has 93 mapped keys (of 93 keys)
hgul33aCHRLOC has 208163 mapped keys (of 22283 keys)
hqul33aCHRLOCEND has 20163 mapped keys (of 22283 keys)
hgul33aENSEMBL has 19792 mapped keys (of 22283 keys)
hqul33aENSEMBELZPROBE has 13125 mapped keys (of 20087 keys)
hgul33aENTREZID has 20387 mapped keys (of 22283 keys)

S — — - e



> contents(hgul33aSYMBOL)[1:5]
$° 1087 s at’
[1] "DDR1"

$°1853_at’
[1] "RFC2"

$°117 at’
[1] "HSPAG"

$°121 at’
[1] "PME"

$1255 g at’
[1] "GUCA1A"

> probeset<-rownames(exprs(eset))

= probeset[1:5]

[1] "1887 s at" "1853 at" “117 _at”
-

“121 at”

"1255 g_at"
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File RMA Targets MNormalization Linear Model Ewvaluate TopTable Plot Help

Hﬂwﬂ 0006

‘M affylmGUI - Untitled

Getti“ S

Due to
introdv

The se
the aby

ﬂnl-l.lln

L T T """ " " T T T T T T T

-

eoo 7] Choose working directory

Choose working directory (containing input files):

[Frhomelacbiold/biodata/cmap/tmp

OK Gancel |

Raw Affy Data

Mormalized Affy Data
Linear Model Fit

Farameters

Contrasts Parameterizations

Browse

PARAMETERIZATIONS

> library(affylmGUI)
> affylmGUI( )

Searching for user-defined affylmGUI commands in /home/john/R/1486-pc-linux-gnu-library/2.15/affylnGUI/etc ...

> |




OO0 ] affylmGUI - Untitled

File RMA Targets Mormalization Linear Model Ewvaluate TopTable Plot Help

O O O [ Targets file —) SO0 -1 files.txt (~/biodata/cmap/tmp) - gedit

HIERENE
files.ot © |

Name FileName Target

a 614615111406.A02.CEL exp
b 614615111406.A03.CEL opt
C 614615111406.404.CEL opt
d 614615111406.A05.CEL exp|

Targets File
/home/acb/old/biodata/cmap/tmp/files txt

Select Targets File |

OK Cancel |

L

| Plain Text | Tab Width: 4 Ln 5, Col 32 INS
T

Linear Model Fit
FParameters
Contrasts Parameterizations




OO0 O

™ affylmGuUI - Untitled

File RMA Targets Mormalization Linear Model Evaluate TopTable Plot Help

D

affylmGUI

Welcome to affylmGUI, a package for Linear Modelling of Microarray Data.
Please select the Citations item from the Help Menu for citation information.

testa

Mormalized Affy Data
Linear Model Fit
Parameters

Raw Affy Data 180 0 ™ Normalization Method = Al

Contrasts Parameterize " GCRMA (Background Adjustment Using Sequence Information)

Data Set Name

CONTRASTS PARAMETERIZATIONS

* RMA (Rebust Multiarray Averaging)

" Robust Probe-level Linear Model

OK | Cancel |




OO0 ™ affylmGuUI - Untitled

~ ath to experienced users of
File RMA Targets Mormalization Linear Model Evaluate TopTable Plot Help

med at users with some kn

affylmGUI

Welcome to affylmGUI, a package for Linear Modelling of Microarray Data.
Please select the Citations item from the Help Menu for citation information.

ers R or RKWard before, yi

Data Set Mame |
bigd CONTRASTS PARAMETERIZATIONS
B— Raw Affy Data testc ]
G Nommalized Affy Data ‘
Availlable (RMA)
B—  Linear Model Fit &0 ] Contrasts )
F—  Parameters :
H—  Contrasts Parameterizations

Please specify pairs of parameters for which contrasts will be estimated

Contrast 1 Iexp j Iminus j Inpt -

OK \ Cancel | Advanced...




it

OO0 =] affylmGUI - Untitled

File RNA Targets Normalization Linear Model Evaluate TopTable Plot Help ID M- A t PVvaue B

217336 at -0.7722 7.723 | -555 | 1 | -4.143

201548 s at (0.9506 7 |4.307| 1 |-4.191

216315 x_at -0.6437 6.083 |4.084| 1  |-4.203

212891 s at -0.6860 7.224 |4.073| 1 |-4.204

ﬂff ‘f}’lmGUI 200117 at |0.6152|7.628 |4.071| 1 |4.204

Welcome to affylmGUI, a package for Linear Modelling of §y| 204149_8_at [0.7432/5.758 |4.041| 1 |4.206

Please select the Citations item from the Help Menu for ci 217019 _at  -0.6812 5.514 | -4.014 1 -4.207

219275 at -0.6248 7.535 -3.995| 1 | -4.208

209530 _at |0.5587| 7.047 | 3.974 | 1 4.21

Data Set Name | 219709 x at (0.5874 7.006 |3.941| 1 |4.212

209571 _at  -0.7422 6.234 -3.796| 1 |-4.221

bigd cq 221734.at (053177748 | 3.78 1 4222

219124 _at |0.7967| 6.89 | 3.61 1 |4.234
B— Raw Affy Data =

B Normalized Affy Data 204081 at | 0553 | 6.9 | 3.58 1 | -4.236

Available (RMA) 201424 s _at -0.7079 7.953 | -3.58 | 1 |-4.236

b= Linear Model Fit 212751 at  |0.7708| 7.242 | 3.474 | 1 |-4.245
E—  Parameters =

B Contrasts Parameterizations 219239 s at |0.5895 6.579 |3.458 | 1  |-4.246

209060 x_at |0.5723 6.843 | 3.44 1 |4.247

211543 s at -0.5353 7.374 |-3.347| 1 |-4.255

210637 _at -0.6693 6.282 -3.294 | 1 -4.26

220792 at |0.4964| 5707 | 3.293 | 1 4.26

210676 x_at 0.5418 6.304 |3.277 | 1 |-4.261

203151 _at |0.4735|/7.015 | 3.259 | 1 | -4.263

v 206590 x at |0.461  6.943 3249 1 |-4.264

| 212181 s at |0.4541|7.746 | 3171 | 1 |-4.271

217985 s at -0.4903 8.52 |-3.149| 1 |4.273

202033 s_at (0.5948 7.936 |3.148 | 1 |-4.273

204994 at -0.5281 6.641 -3.148| 1 |-4.273

\ 200827 at |0.4431|6.779 |3.115| 1 |-4.276
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> library(annotate)
> library(geneplotter)
library("hgul33a.db")

cPlot(newChrom,e(1:21,"'X"','Y"))

q WO W W

cColor(as.character(toptablef[["ID’

newChrom <- buildChromLocation( "hgul33a.db")

‘11),"red", newChrom)

'IJ:_:T ¥ R Graphics: Device 2 (ACTIVE) - RKWard )
ﬁgevice Edit View History Window Settings Help E rkward_welcome ] || toptablef [ E| O
a v | e e i = i PRT: il i blewt mliot — [
g | ?J Copy to output B Go to plot 4@ Previous plot  Ege Next ple = R | 1 5 3
- Name X ID M
s | M
g Homo sapiens Label
% | Type Number Factor Number
21 — | Format
_ 11 | I
19 m | Levels 200054 at#,...
Y —
20 — L
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> 7unlist

> library(GOstats); library(G0.db); library(ath11215601.db); library(annotate)
Loading required package: Biobase

Loading required package: BlocGenerics

Attaching package: ‘BiocGenerics’

The following object(s) are masked from ‘package:stats’:
xtabs

The following object(s) are masked from ‘package:base’:

anyDuplicated, cbind, colnames, duplicated, ewval, Filter, Find,
get, intersect, lapply, Map, mapply, mget, order, paste, pmax,
pmax.int, pmin, pmin.int, Position, rbind, Reduce, rep.int,
rownames, sapply, setdiff, table, tapply, union, unique

Welcome to Bioconductor

Vignettes contain introductory material; wview with
‘browseVignettes()'. To cite Bioconductor, see
‘citation(“Biobase")', and for packages 'citation("pkgname")’.

Loading required package: Category
Loading required package: AnnotationDbi
Loading required package: graph

Loading required package: DBI

Loading required package: org.At.tair.db

> GOTERM$"GO: 00E3768"

GOID: GO:2e3708

Term: sequence-specific DNA binding transcription factor activity

Ontology: MF

Definition: Interacting selectively and non-covalently with a specific
DNA sequence 1n order to modulate transcription. The transcription
factor may or may not also interact selectively with a protein or
macromolecular complex.

Synonym: transcription factor activity

Synonym: GO:B2208138

Secondary: GO:0800130

> GOTERM:"GO: 0003700" @ntology

[1] "MF"

> GOTERME " GO: 00E3700" @Term

[1] "sequence-specific DNA binding transcription factor activity”®

> zZ <- eapply(GOTERM, function(x) x@dntology)

>
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"Upload | List

Background

Analysis Wizard

Upload Gene List Tell us how vou like the tool

Contact us for questions

& Step 1. Successfully submitted gene list

Current Gene List: List_1
Step 1: Enter Gene List Current Background: Human Genome U133A Array

tep 2. Analyze above gene list with one of DAVID tools
213808 _x_at

203266_s_at ‘ Which DAVID tools to use?

202912 _at
215818 _at ) Functional Annotation Tool

¢ Functional Annotation Clustering
¢ Functional Annotation Chart
¢ Functional Annotation Table
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s Step 1. Successfully submitted gene list

Current Gene List: List 1
Current Background: Human Genome U133A Array

Step 2. Analyze above gene list with one of DAVID tools

4

= Functional Annotation Tool

e Functional Annotation Clustering
¢ Functional Annotation Chart
¢ Functional Annotation Table

a0\ Gene Functional Classification Tool

a0\ Giene 1D Conversion Tool

a0\ (iene Name Batch Viewer

Which DAVID tools to use?




Annotation Summary Results

Current Gene List: List_1 99 DAVID IDs
Current Background: Human Genome U133A Array Check Defaults

Disease (1 selected)
Functional_Categories (3 selected)
Gene_Ontology (3 selected)
General Annotations (0 selected)
Literature (0 selected)
Main_Accessions (0 selected)
Pathways (3 selected)

Protein Domains (3 selected)
Protein_Interactions (0 selected)
Tissue_Expression (0 selected)

HEEEEEGEGEGEH

***Red annotation categories denote DAVID defined defaults*®**

Combined View for Selected Annotation
Functional Annotation Clustering

Functional Annotation Chart

Functional Annotation Table

v

Clear All

Help and

ool Manual




= Gene_Ontology (3 selected)

=

=]

=

GOTERM_BEP_1

GOTERM_BP_2

GOTERM_BEP_3

GOTERM_BP_4

GOTERM_BEP_5

| GOTERM_BP_ALL

GOTERM_BP_FAT

| GOTERM_cCC_1

GOTERM_CC_2

GOTERM_CC_3

GOTERM_CC_4

GOTERM_CC_5

-/ GOTERM_CC_ALL

GOTERM_CC_FAT

GOTERM_MF_1

GOTERM_MF_2

GOTERM_MF_3

GOTERM_MF_4

GOTERM_MF_5

_| GOTERM_MF_ALL

GOTERM_MF_FAT

_| PANTHER_BP_ALL

PANTHER_MF_ALL

74.7%

73.7%

70.7%

68.7%

64.6%

74.7%

70.7%
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78.8%

78.8%
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79.8%

29.6%
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60.6%

49.5%
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X | = 0O «y DAVID: Database for Annotation, Visualization, and Integrated Discovery (Laboratory of Immunopathogenesis and Bioinformatics (LIB); National Institute o

F Allergies and Infectious Dise

(D david.abec.nciferf.gov/chartReport.jsp?annot=39

99 DAVID IDs
EH Options

| Rerun Using Options | | Create Sublist |

6 chart records

E Downloac

I ™ S ) N T R AT

GOTERM_MF_FAT
GOTERM_MF_FAT
GOTERM_MF_FAT
GOTERM_MF_FAT
GOTERM_MF_FAT
GOTERM_MF_FAT

L D D e E

calmodulin binding

specific transcriptional repressor activity

transcription repressor activity
DNA-dependent ATPase activity
DNA binding

magnesium ion binding

| 72 gene(s) | from your list are not in the output.

EH General Annotations (0 selected)

RT
RT
RT
RT
RT

L o W L

3.0
6.1
3.0
17.2
6.1

1.1E-2
1.7E-2
3.5E-2
4.8E-2
7.0E-2
8.0E-2

8.7E-1
8.0E-1
9.0E-1
9.1E-1
S.4E-1
9.3E-1




tl 12 13 t4 t5

gl -1.04528178 -9.380935801 ©.32253285 0.188196643 0.28007615
g2 0.30260081 -0.970551319 2.59950534 1.176315379 0. 18996884
g3 0.15975841 -0.478759836 1.73153639 1.061661475 1.57966492
gd -0.78985732 0.081254590 -0.53945136 0.23488B6B833 0.77129062
gs>  -0.073115381 -09.375386205 -0.40928292 -1.308708764 -0.63216358
gb  -2.34589634 0.840200843 0.66167230 -1.007925101 -1.21183069
g7 -0.87402211 0.733826049 1.25435683 -0.294792532 -0.63150717
g8 1.37970856 -0.586133357 -0.92211485 -0.652446545 -0.04455500
g9 -0.38065076 ©.303324485 -1.08968012 418261480 -1.33007870
gl -0.18620830 -0.841703730 0.03012982 -0.278655199 -0.645821384
gll 1.14214019 0.053108651 ©.23298126 ©.899382537 -0.80270697
gl2  1.44513788 -0.558154629 2.84270902 321967760 -1.54873249
gls  ©0.99803579 -0.776420713 -0.43827247 1.243851533 1.35663368
gld ©.96289504 -0.007877564 -1.809371899 1.340719288 1.60252259
gls -1.32178711 1.120730238 0.37916397 1.248446497 -0.46664231

gle -©.56333368 -1.093202573 -0.24292916
gl7 -0.44602650 1.497993750 -1.32988839
glad -©.59273243 0.809950819 0.918608523
gl9 0.83650966 2.229876451 -0.81521291
g280  1.28476925 -1.801373447 0.48730660
g2l -1.91517457 -B 6511499380 -B 12086295

] Fa - et~ = T AT ST = Ta ekl B=l+bs]

.186015185 1.16267207
. 180666341 -0.66531597
828761280 -1.7104B8485
.B81180504 0.20237456
276596164 0.25094667
.251266330 0.88628046
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r =- LA1STL L-coriTly ), method="pearson” ]}, method="Ccomplete

= hr

Call:
hclust(d = as.dist(l - cor(t(y), method = "pearson")), method = "complete")

Cluster method : complete
NMumber of objects: 180

> hc <- hclust(as.dist{1-cor(y, method="spearman")), method="complete")

> hc

Call:

hclust(d = as.dist(l - cor(y, method = "spearman")), method = "complete")
Cluster method : complete

Number of objects: 5

> strihc)
List of 7
$ merge : int [1:4, 1:2] -1 -3 -5 1 -2 -4 23
$ height : num [1:4] ©.862 ©.921 1.186 1.12
$ order : int [1:5] 125 3 4
% labels : chr [1:5] "t1" "t2" "t3" "t4"
$ method : chr "complete"
$ call : language hclust(d = as.dist(1l - cor(y, method = “"spearman”)), method = "complete")
$ dist.method: NULL
- attr(*, "class")= chr "hclust"




S00 ¥ R Graphics: Device 2 (ACTIVE) - RKWard -
Device Edit View History Window Settings Help

|EU Copy to output B4 Go to plot ‘M::' Previous plot E'L; Mext plot &= FRemove th
Cluster Dendrogram
G —
o _=
E —f
r= - E?HW
o -
T 2 IJFT_% Lhﬁw ﬁ#ﬁ%ﬂﬁh%ﬁ?ﬁ% ﬁmﬁﬁh
= :,| T _:" =TIy l‘;m;.w'_‘:“!_:}_ _"-ul-.‘i -J-!lq '_' E
1:. e ] ."IL -', :=-I' ‘... Jparni L DT R0 "'-f-i-r‘ o i ':',':"'u'l:-_:::-'r . I'

as.dist(1 - cor{t(y), method = "pearson"))
hclust (%, "complete")

Cluster Dendrogram

1.00
I
t5

Height

0.85
I
t3
t4

t1
t2

as.dist(1 - cor(y, method = "spearman”))
helust (%, "complete”)

par(mfrow = c(2, 1))
plotihr)
Plutihc!



> mycl =-

> mycl
gl g2 g3 g4 g5 g6 g7 g8 g9 glg gll
1 2 2 3 4 > 5 b 7 2 8
gly gld gl9 g20 g21 g22 g23 g24 g25 g26 g27
7 5 7 2 1 7 3 3 4 3 3
g33 g34 935 g36 g37 g38 939 g40 g4l gd42 g43
4 1 9 7 B 1 8 2 5 7 B
gd9 g58 g51 g52 g53 g>4 g55> g56 957 g58 g39
9 3 1 3 3 9 2 3 1 8 3
ge> gbb gb7 g68 gb9 g/8 g7l g72 g73 g7d gi>
3 3 9 1 5 7 3 b 2 8 7
gél g82 g83 g84 g8> g86 g&7 @88 g89 9@ g9l
9 3 9 9 4 B 5 2 5 1 4
g97 g98 g99 glee
3 4 1 9
> ?7rainbow
> mycolhc <- rainbow(length({unique(mycl)))
> mycolhc =- mycolhc[as.vectorimycl)]
> mycolhc
[1] "#FFOEOOFF" "#FFAADBFF" "#FFAADOFF" "#AAFFOOFF"
[7] "#OOFFAAFF" "#00AAFFFF" "#000GFFFF" “"#FFAAQOFF"
[153] "#AAFFOEFF" "#AAFFOOFF" "#0OFFAAFF" "#FFOOOOFF"
[19] "#0QOOFFFF" "#FFAADGFF" "#FFOO0OFF" "#000GFFFF"
[25] "#0OFFOAFF" "#AAFFOOFF" "#AAFFOOFF" "#O0OFFAAFF"
[31] "#O0OFFAAFF" "#O00OFFFF" "#00FFOOFF" "#FFOO0GFF"
[37] "#O0BAAFFFF" "#FFOOOOFF" "#AAGOFFFF" "#FFAADGFF"
[43] "#OOAAFFFF" "#FFOO0OFF" "#FFAAQGFF" "#FFOGAAFF"
[49] "#FFOBAAFF" "#AAFFOOFF" "#FFOO0BFF" "#AAFFOOFF"
[55] "#FFAADGFF" "#AAFFOOFF" "#FFOO0OFF" "#AADGFFFF"
[61] "#OOAAFFFF" "#FFAADGFF" "#0OFFAAFF" "#OOFFAAFF"
[67] "#FFOBAAFF" "#FFOOQOFF" "#00FFAAFF" "#000GFFFF"
[73] "#FFAADGFF" "#AADOFFFF" "#0000FFFF" "#0OFFAAFF"
[79] "#FFOOOAFF" "#FFOOOEFF" "#FFOBAAFF" “"#AAFFOGFF"
[85] "#0OFFOAFF" "#OOAAFFFF" "#00FFAAFF" "#FFAADGFF"
[91] "#0OFFOAFF" "#0OFFOGFF" "#00FFOOFF" "#FFOO0GFF"
[97] "#AAFFOOFF" "#OOFFOOFF" "#FFOO0OFF" "#FFOGAAFF"

cutree(hr, h=max(hr$height)/1.5)

gl2

ged
g76

g92
4

gl3

3
g29
g45
gbl
g7

g93
4

gl4

g62
g78

g94
1

g63
g79

g95
1

gl6

4

" #OOFFOOFF"
"#AADOFFFF"
"#OO0EFFFF"
"#AAFFOOFF"
“#FFAADOFF"
"#FFOCAAFF"
"#OOFFAAFF"
"#AAFFOOFF"
“#AAFFOOFF"
"#AAFFOOFF"
“#AAFFOOFF"
"#AAFFOOFF"
"#AADOFFFF"
“#FFOBAAFF"
"#OOFFAAFF"
"#FFOO0AFF"

"#OOFFAAFF"
"#FFOCAAFF"
"#OOFFAAFF"
"#AAFFOAFF"
"#OOFFAAFF"
"#OOOAFFFF"
"#OO0OFFFF"
"#FFOCAAFF"
"#FFODAAFF"
"#OOFFAAFF"
"#AAFFOOFF"
"#OOAAFFFF"
“#FFAADOFF"
“#FFOBAAFF"
“#FFoBDRaFF"
"#OOFFOAFF"
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> Iih;arytgplutSJ
redgreen(75)

> myheatcol =-

> myheatcol

[1]

[8]
[15]
[22]
[29]
[36]
[43]
[58]
[57]
[64]
[71]

"#FFoBee"
"#CFOoEa"
"#9FBEEE"
"#6EQ0EQ"
"#3EQBEE"
"#OEQDEA"
"#002200"
"#005300"
"#008300"
"#0OB300"
"#OBE3EO"

> heatmap.2(y,

]

“#Fa0oee"
"#L80000"
"#0B0000"
"#670000"
“#370000"
"#070000"
“#002900"
"#OE5A00"
“#OOBABDE"
"#OOBAGE"
"#OBDEABRE"

"#F1oe00"
"#LC10000"
"#Oloeoa"
"#600000"
"#3DoB00"
"#000000"
"#OE3000"
"#006000"
"#OO9loa"
"#00C100"
"#OBF 100"

"#EABBER"
"#BADDEA"
"#BABDBEE"
"#5A0000"
"#290000"
"#000788"
"#0E3 700"
"#006700"
"#009300"
"#0OCa00"
"#OBOFBEEE"

“#E30000"
"#B30000"
“#E30000"
"#530000"
“#220000"
"#000EBR"
“#OBO3EBE"
"#006EQD"
" #OO9FBE"
"#O0OCFEa"
“#OOFFBE"

i5 CO

"#DDoooa"
"#ACOOEE"
"#FICo0e0"
"#4C0000"
"#1CO0e0"
"#001500"
"#004500"
"#007500"
"#OOAS00"
"#00D6E0"

"#D60000"|
"#A50000"
"#750000"
"#450000"
"#158000"
"#001C00"
"#084C00"
"#007C00"
"#0BACO0"
"#080D0a"

Rowv=as.dendrogram(hr), Colv=as.dendrogram(hc), col=myheatcol, scale="row", density.info="none", trace="none", RowSideColors=mycolhc) # C
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Color Key
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colors.

start = 0, e

1)

" > clid <- c(1,2)
> ysub =- y[names(mycl[mycl%in%clid]),]
> myclImycli%in%clid]
gl g2 g3 gle gle g2@ g2l g29 g34 g38 948 g44 g45 g51 g55 g57 gb2 ged g73 g78

1 2 2 2 1 2 1 2 1 1 2 1 2 1 2 1 2 1 2 2

g79 g8B g88 g9 g94 g9 g99
1 1 2 1 1 1 1

> names(mycl[mycl%in%clid] )

[1] "gl1" *“g2" "g3" "gl@" "gl&" "g26" "g21" "g29" "g34" "g38" "gd4@" "gdd"
[13] "g45" "g51" "g55" "g57" "g62" "g68" "g73" “"g78" "g79" "gBE" "g88" "g9m"
[25] "g94" "g95" "g99"
> hrsub <- hclust(as.dist(1l-cor{t(ysub), method="pearson")), method="complete")

>

> heatmap.2(ysub, Rowv=as.dendrogram(hrsub), Colv=as.dendrogram(hc), col=myheatcol, scale="row", density.info="none", trace="none", RowSideColors=mycolhc[mycl%in%clid])



Cluster dendrogram with AU/BP values (%)
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Distance: correlation
Cluster method: complete

v > pv <- pvclust(scale(t(y)), method.dist="correlation", method.hclust="complete", nboot=100)

Bootstrap (r = ©.5)... Done.
Bootstrap (r = ©.6)... Done.
Bootstrap (r = 8.7)... Done.
Bootstrap (r = 8.8)... Done.
Bootstrap (r = ©.9)... Done.
Bootstrap (r = 1.8)... Done.
Bootstrap (r = 1.1)... Done.
Bootstrap (r = 1.2)... Done.
Bootstrap (r = 1.3)... Done.
Bootstrap (r = 1.4)... Done.

= plot(pv)
v > pvrect(pv, alpha=0.95)
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> pvpick{pv, alpha=0.95, pv="au", type="geq", max.only=TRUE)
$clusters
$clusters[[1]]

[1] "g7" *“g28"

$clusters[[2]]
[1] "g3" *“g22"

$clusters[[3]]
[1] "g43" "g47"

$clusters[[4]]
[1] "g&" “g29"

$clusters[[5]]
[1] "gl3" "g27"

$clusters[[6]]
[1] "gl5" "g48"



Cluster Dendrogram
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summary [ x
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¥ > z1 <- rpnorm{ 10088, mean=1, sd=1)
¥ > z2 <=- rnorm{ 10008, mean=3, sd=3
¥ > z3 <- rporm{ 10008, mean=5, sd=5)
¥ > z4 <- rporm({ 100088, mean=7, sd=7)
¥ > z5 <- rporm({ 10088, mean=9, sd=9)
¥ = mydata <- matrix(e(zl, z2, 23, =24, 25), 2508, 20, byrow=T, dimnames=list(paste("R", 1:2500, sep=""), paste("C", 1:20, sep=""]))
v > r‘l.ntlimydata,cc:l:mycnlnrﬁ[snrtl[repi1:5J 508)11)
v >
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Cumulative Proportion ©.82980 ©.86533 ©.98007 0.93487 0.96814 1.006000

> plot(pca$x, col=mycolors[sort{rep(1:5, 508))])

= x11()

> library(scatterplot3d)

> scatterplot3d(pcatx[, 1:3],color=mycolors[sort(rep( 1:
>
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v = library(scatterplot3d)
v = rgl.open(); offset «- 50; par3diwindowRect=c(offset, offset, G40+offset, Gi0+offset))
v = rgl.openl);
v > spheres3d(pcatx[, 1], pca$x[,2], pca$x[,3], radius=0.3, color=mycolors[sortirep(1:5, 5808))], alpha=1l, shininess=20)
v > axes3d(col="black')
v > title3d("", "", "PC1", "PC2", "PC3", col="black') Termi
¥ > bg3d("white")
v >

rgl.viewpoint( theta=45, phi=30, fov=60, zoom=1)
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@ @ O www.genome.jp/kegg/pathway.html

KEGG PATHWAY Database

Wiring diagrams of molecular interactions, reactions, and relations

KEGG2 PATHWAY BRITE MODULE DISEASE DRUG KO GENOME GENES LIGAND DBGET

Select prefix Enter keywords
'map | Organism | & | Go Help

Pathway Maps

KEGG PATHWAY is a collection of manually drawn pathway maps (see new maps and update history)
representing our knowledge on the molecular interaction and reaction networks for:

0. Global Map

1. Metabolism
Carbohydrate Energy Lipid Nucleotide Amino acid Other amino acid Glycan
Cofactor/vitamin Terpenoid/PK Other secondary metabolite Xenobiotics Overview

2. Genetic Information Processing

3. Environmental Information Processing

4. Cellular Processes

5. Organismal Systems

6. Human Diseases

and also on the structure relationships (KEGG drug structure maps) in:
7. Drug Development

Pathway Mapping

KEGG PATHWAY mapping is the process to map molecular datasets, especially large-scale datasets in
genomics, transcriptomics, proteomics, and metabolomics, to the KEGG pathway maps for biological
interpretaion of higher-level systemic functions.

¢ Search Pathway - basic pathway mapping tool
¢ Search&Color Pathway - advanced pathway mapping tool
¢ Color Pathway - selected pathway map coloring tool

0. Global Map




K[cc Biosynthesis of siderophore group nonribosomal peptides - Reference pathway

[ Pathway menu | Organism menu | Pathway entry | User data mapping ]
Reference pathway | Go 100% v | |
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> library(graphite)

> kegg[[1]]

"ABC transporters" pathway from KEGG
Number of nodes = 44

Number of edges =0
Type of i1dentifiers = native
Retrieved on = 2011-65-65

> kegg[[2]]
"Acute myeloid leukemia" pathway from KEGG
Number of nodes = 58

Number of edges = 167
Type of i1dentifiers = native
Retrieved on = 2011-05-65

> length(kegqg)

[1] 232

> biocartal[1]]

"acetylation and deacetylation of rela in nucleus" pathway from BioCarta

Number of nodes =6

Number of edges =9

Type of i1dentifiers = native
Retrieved on = 2011-85-12

> length(biocarta)

[1] 254

> reactome[[1]]

"2-LTR circle formation" pathway from Reactome

Number of nodes = 142

Number of edges = 8485

Type of i1dentifiers = native
Retrieved on = 2011-85-12

> length( reactome)

[1] 1870

> nci[[1]]

"ALK1 pathway" pathway from NCI

Number of nodes = 312

Number of edges = 898

Type of i1dentifiers = native
Retrieved on = 2011-85-12

> length(nci)
[1] 177
> |



-
> grepl "Neuro",names(kegqg))

[1] 129 138
> p=-kegg[[129]]
= P

"Neurocactive ligand-receptor interaction" pathway from KEGG

Number of nodes = 272

Number of edges = 46

Type of identifiers = native
Retrieved on = 2011-85-85

> nodes(p)[1:10]

[1] "EntrezGene:7442" "EntrezGene:1141"
[4] "EntrezGene:116443" "EntrezGene:8973"
[7] "EntrezGene:6751" "EntrezGene:3350"
[18] "EntrezGene:1136"

> edges(p)[1:10]
Error in " [.data.frame’ (edges(p), 1:18)
Calls: [ -» [.data.frame
> edges(p)[1:10,]

Src

20649 EntrezGene: 1881 EntrezGene: 2492
206850 EntrezGene: 1081 EntrezGene:3973
20651 EntrezGene: 1881 EntrezGene: 7253
20852 EntrezGene: 1442 EntrezGene:2690
206853 EntrezGene: 1511 EntrezGene:2149
20854 EntrezGene: 1511 EntrezGene:2158
206855 EntrezGene: 1511 EntrezGene:2151
20856 EntrezGene: 1511 EntrezGene:56288
20657 EntrezGene: 1511 EntrezGene: 9882
20858 EntrezGene:2147 EntrezGene:2149

> psym<-convertIdentifiers(p, "symbol")
> nodes(psym) [1:10]
[1] "TRPV1" “CHRNB2" "HTR7"
[9] "PTGER4" "CHRNAZ"
> edges(psym)[1:10,]

src dest direction type
1 CGA FSHR directed activation
2 CGA LHCGR directed activation
3 CGA TSHR directed activation
4 (CSH1 GHR directed activation
5 CTSG F2R directed activation
6 CTSG F2RL1 directed activation
7 CTSG F2RL2 directed activation
8 CTSG PARD3 directed activation
9 (CTSG F2RL3 directed activation
18 F2 F2R directed activation
-

+ undefined columns selected

dest direction

directed
directed
directed
directed
directed
directed
directed
directed
directed
directed

"EntrezGene:3363"
"EntrezGene: 2557"
"EntrezGene:5734"

type
activation
activation
activation
activation
activation
activation
activation
activation
activation
activation

"GRINZA" "CHRNAG" "GABRA4" "S55TR1"
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Tools £
Home Genomes Genome Browser Blat Tables Gene Sorter PCR Session FAQ Help
Get Data =
» Upload File from your computer Table Browser
= UCSC Main table browser Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks, and to retrieve DNA sequence covered by a track. For help in using this application see Using the Table Browser for a
. UCSC Archaea table browser description of the controls mn this form, the User's Guide for general information and sample queries, and the OpenHelix Table Browser tutorial for a narrated presentation of the software features and usage. For more complex queries, yo
may want to use Galaxy or our public MySOL server. To examine the biological function of your set through annotation enrichments, send the data to GREAT. Refer to the Credits page for the list of contributors and usage restrictions
» BX main browser associated with these data. All tables can be downloaded in their entirety from the Sequence and Annotation Downloads page.
= EB|SRA ENA SRA clade: Mammal v genome: | Human v assembly: | Feb. 2009 (GRCh37/hg19) *
= BioMart Central server group: | Genes and Gene Prediction Tracks ¥ | track: UCSC Genes v add custom tracks | | track hubs
" GLrameneMart Central server table: | knownGene ¥ | | describe table schema
= Flymine server . R . . : :
= region: ' penome W ENCODE Pilot regions = position |chr7:97756624-97910747 lookup | | define regions
» modENCODE fly server
identifiers (names/accessions): paste list | | upload list
» modENCODE modMine server
, filter: create
= Ratmine server
s YeastMine server intersection: create
» modENCODE worm server correlation: | create
= Wormbase server output format: BED - browser extensible data v Send output to ¥ Galaxy ) GREAT
* EuPathDB server output file: (leave blank to keep output in browser)
* EncodeDB at NHGRI file type returned: @ plain text ' gzip compressed
= EpiGRAPH server [
Send Data get output | | summary/statistics
ENCODE Tools el o eliek |
To reset all user cart settings (including custom tracks), chek here.
Lift-Over g8t =
Text Manipulation
Convert Formats Using the Table Browser
FASTA manipulation _ _ _ - _ - _ _ _ _ _
Filter and Sort This section provides brief line-by-line descriptions of the Table Browser controls. For more information on using this program, see the Table Browser User's Guide.
loin, Subtract and Group o clade: Specifies which clade the organism is in.
Extract Features + genome: Specifies which organism data to use.
FRLGCHSG] RS & + assembly: Specifies which version of the organism’s genome sequence 10 use.
Fetch Alignments ) : : - : : : . . R \ . . : . .
4 + group: Selects the type of tracks to be displayed in the frack list. The options correspond to the track groupings shown in the Genome Browser. Select "All Tracks' for an alphabetical list of all available tracks in all groups. Select
Get Genomic Scores , . ] : . . .
All Tables' to see all tables including those not associated with a track.
Operate on Genomic Intervals : o . . . . .
¢ database: (with "All Tables" group option) Determines which database should be used for options in table menu.
Statistics . e e . e g :
Cranh/Disnlay D o track: Selects the annotation track data to work with. This list displays all tracks belonging to the group specified in the group hst.
rap splay Data - : i . :
+ table: Sclects the SQL table data to use. This hist shows all tables associated with the track specified in the frack list.
Regional Variation _ _ _ _ _
+ describe table schema: Displays schema information for the tables associated with the selected track.
Multiple regression _ _ _ _ _ _ _ o o -
Multivariate Analysis + region: Restricts the query to a particular chromosome or region. Select genome to apply the query to the entire genome or ENCODE to examine only the ENCODE Pilot regions. To limit the query to a specific position, type a
Evolution chromosome name, e.g. chrX, or a chromosome coordinate range, such as chrX: 100000-200000, or a gene name or other id in the text box.
Motif Tools * lookup: Press this button after typing in a gene name or other id in the position text box to look up the chromosome position
P R T . R S (R, R (RN R TR & TR R | ER (N [N, (R R (NN (-SRI . I o & I SR & T & . R R L (R & TR L o SR (RN [ I . L o . IR £ (RN (N [N, R R (S [ oI [ R [ .




Tools L+

Gencode Partition (version 1.0.0)

= EpiGRAPH server
Send Data File to Partition:

s Perfarm genome analysis and | 107: Filter on data 106 L |
prediction with EpiGRAPH

» Encode Submission

» Encode Data Submission

ENCODE Tools For detailed information about partitioning, click here.
» Gencode Partition an interval file Datasets are partitioned according to the protocol below:
= Random Intervals create a A partition scheme has been defined that is similar to what has previously been done with TARs/TRANSFRAGs such that any feature can be classified as falling into one of the following 6 categories:
random set of intervals 1. Coding -- coding exons defined from the GENCODE experimentally verified coding set (coding in any transcript)
Lift-Over 2. S5UTR -- 5' UTR exons defined from the GENCODE experimentally verified coding set (5" UTR in some transcript but never coding in any other)
3. 3UTR -- 3' UTR exons defined from the GENCODE experimentally verified coding set (3' UTR in some transcript but never coding in any other)
" Lonvert genome coordinates 4. Intronic Proximal -- intronic and no more than Skb away from an exon.
betueen assemulies and 5. Intergenic Proximal -- between genes and no more than 5kb away from an exon.
genomes 6. Intronic Distal -- intronic and greater than S5kb away from an exon.
Text Manipulation 7. Intergenic Distal -- between genes and greater than Skb away from an exon.

n Add cﬂlumn tﬂ an Ehlsting .........................................................................................................................................................................................................
dataset

» Compute an expression on
BVErY row

Citation
» Concatenate datasets tail-to-

head If you use this tool, please cite Blankenberg D, Taylor ). Schenck I He |. Zhang Y. Ghent M, Veeraraghavan N. Albert I. Miller W, Makova KD, Hardison RC. Nekrutenko A. A framework for collaborative analysis of ENCODE data: making
scale analyses biologist-friendly. Genome Res. 2007 Jun:17(6):960-4.

» Condense consecutive
characters

» Convert delimiters to TAB

» Merge Columns together

s Create single interval as a new
dataset

» Cut columns from a table

» Change Case of selected
columns

= Paste two files side by side

» Remove beginning of a file
s Select random lines from a file

= Select first lines from a dataset
= Select last lines from a dataset

= Trim leading or trailing
characters

s Line/Word /Character count of a
dataset

o e o s B bl & B oo om oo oo | i T .



Tools

on a dataset

Convert Formats

BED-to-GFF converter

FASTA-to-Tabular converter

GFF-to-BED converter

Maf to BED Converts a MAF
formatted file to the BED format

MAF to Interval Converts a MAF
formatted file to the Interval
format

MAF to FASTA Converts a MAF
formatted file to FASTA format

Tabular-to-FASTA converts
tabular file to FASTA format

FASTO to FASTA converter

SFF converter

Wig-to-bigWig converter
BED-to-bigBed converter

FASTA manipulation

Compute sequence length
Filter sequences by length

Concatenate FASTA alignment by
species

FASTA-to-Tabular converter

Tabular-to-FASTA converts
tabular file to FASTA format

FASTA Width formatter
EMNA/DNA converter
Collapse sequences

Filter and Sort

Filter data on any column using
simple expressions

Sort data in ascending or
descending order

Select lines that match an
expression

Filter on ambiguities in

D R (S A B e o=

BED-to-GFF (version 2.0.0)

Convert this query:
| 107: Filter on data 106 v

What it does

This tool converts data from BED format to GFF format (scroll down for format description).

Example
The following data in BED format:
chr28 346187 388197 BC14771 O + 345187 388197 O o 144.81,115,63,155,86,124,105,112, 024095261803 100632131,33534 36984 4179341888,

Will be converted to GFF (note that the start coordinate is incremented by 1):

Figff-version 2
#ibed to_gff_converterpy

+ . mRNA BC11477 T,
+ exon BC11ATTT
+ exon BC11477 7,
+ exon BCT1&A77T
+ exon BG11477TT
+ . aexon BC11477 1,
+
+
+
+

chr2g bed2gff mRNA 346188 388157
chr2g8 bed2gff exon 346188 346331
chrzZ8 bed2gff exon 370283 370363
chr2g bed2gff exon 372378 372482
chr2g8 bed2gff exon 377194 377256
chrzZ8 bed2gff exon 378312 378473
chr2g bed2gff exon 37722 3798717
chr2g8 bed2gff exon 383182 383315
chrzZ8 bed2gff exon 387581 388085
chr2g bed2gff exon 3BE20B6 388157

exon BG114A77TT
exon BC11ATTT
aexon BC11477 1,
aexon BC114AT77TT

GGGGGGGGDD

About formats
BED format Browser Extensible Data format was designed at UCSC for displaying data tracks in the Genome Browser. It has three required fields and several additional optional ones:

The first three BED fields (required) are:

1. chrom - The name of the chromosome (e.g. chrl, chry_raondom).
2. chromStart - The storting pesition in the chromesome. (The first base in o chromesome is numbered 0.)
3. chromEnd - The ending position in the chromosome, plus 1 (e, o half-ocpen ntervall

The additional BED fields (optional) are:

name - The name of the BED line.

score = A score between O ond 1000,

strond - Defines the strond - either '+ or =,

thickStart - The storting pesition where the feature is drown thickly ot the Genome Browser.
thickEnd - The ending position where the feoture is drown thickly ot the Genome Browser.
reserved - This should alwaoys be set to zero.

blockCount = The number of blocks (exeons) in the BED line.

= L L

.1



Galaxy

Analyze Data

Tools

= — |

Multivariate Analysis

Evolution
Motif Tools
Multiple Alignments

Metagenomic analyses

Human Genome Variation

Genome Diversity
EMBOSS

NGS TOOLEBOX BETA
NGS: QOC and manipulation
ILLUMINA DATA

= FASTO Groomer convert
between various FASTQ quality
formats

= FASTO splitter on joined paired
end reads

= FASTOQ joiner on paired end
reads

= FASTO Summary Statistics by
column

ROCHE-454 DATA
» Build base gquality distribution

= Select high guality segments

= Combine FASTA and QUAL into
FASTO

AB-50LID DATA

» Convert SOLID output to fastg

» Compute guality statistics for
SOLID data

= Draw quality score boxplot for
SOLID data

GENERIC FASTQ
MANIPULATION

» Filter FASTO reads by quality
score and length

» FASTO Trimmer by column

n FASTQ Quality Trimmer by

Il al lam o wailon ol msag

This dataset is large and only the first megabyte is shown below.

Show all | S5ave

History L

@SRRO02319.1 FC3003UAAY_R11:1866:151 length=41
CAGEAMMCT GAAT AAAT AMAATCOAT AGAACACAGAAMG AN
+SRRO02319.1 FG3003UANKX_R111866:151 length=41
H>=HF IICF IBBCHO7 4 21530696+ =04, 10=(-.,
@SRRO02319.2 FCI00AUAXK_R111857:215 length=41
TETATANTGTGTANT TCAGCT TAAMCTCAAMAGAT ATCATG
+SRRO02319.2 FC3003UAAKX_R111857215 length=41
I AS A7 CAA OISI#T B, 145, 45..0./(0

@SRRO02319.3 FC3003UAAKK_R111832:215 length=41
TTTTCTCTCTTACT AAT TGCT TCCOAMT GCCATTACTTCT
+SRRO02319.3 FOI003UAAKK_R111832215 length=41
H=ll-l1<7 DH2EID<5=F 815 1&, 7+ %0/ 1+++¥=

@SRRO02319.4 FC3003UAAKX_R1T111737:50 length=41
AANTCACT AACTCATCACAAT TGOTCAT T AAMCCAGTCOAA
+SRRO02319.4 FC3003UAAKK_R111173750 length=41
CHINET IS;06. 74#0/6,6,1, O-58-8)

@SRRO02319.5 FCI003UANKK_R11:11777:107 length=41
CATTCCTTGTGETTCEGATTCCT TTTCACTCT AGTCOAT TGS
+SRRO02319.5 FC3003UAAXX_R1111777:107 length=41
DI IPI>=51 71337 57) B IEM0T (&

@SRRO02319.6 FC3003UAAKK_R111793:170 length=41
TTCCTAAGTGAT TCCAAT AT GCAMFCAGATTTTAGAACCAC
+SRRO02319.6 FO3003UAAKK_R111:793170 length=41
GLIFLIBICF |, >0<CE00)002 1+40.5( 1%+ 1&

@SRRO02319.7 FC3003UANG,_R1:1:11:923:232 length=41
AT GOCAGAAMGASGETTTAAGT AT AT TAAMNTGTOCTAAMGTT
+SRRO02319.7 FC3003UAAY_R11:1:923:232 length=41
HI=ISTANICHA< ~I5>@520/30+HES+ 2%+

@SRRO02319.8 FCI003UANG_R111792:244 length=41
TAGCTTGTTTTCGTTTCTCCCTCAGCCATTCCTGTGGOATT
+SRRO02319.8 FOC3003UAA_R111792:244 length=41
IBI<IHEIS@2I2,. )| A& T 28 f{+¥-8",,

@SRRO02319.9 FC3003UAAX_R111932:144 length=41
AAAAATCTCAAMNGGAMACT ANT AMCAMMCT GTGEAGCTCCT
+SRRO02319.8 FCI003UAAKK_R111:932:144 |length=41
SH?SBABED?SAlISEL=)3555/. &6" J/(-'#+

@SRRO02319.10 FOCI003UAAY_R111819:240 length=41
TTCAATCANTCANTCAAT AANT AGTGCTATETTAMAGACT
+SRRO02319.10 FGC3003UANKK_R111819240 length=41
IZAIACHOE @7 G6%2 12 ¥O+% = 4%+, 0')).+)

@SRRO02319,11 FCI003UAAXK_R1:11955:134 length=41
TETATAGT TTGETTACT TTGATATTTTATGTACACT AT AGA
+SRRO02319.11 FG3003UAAY_R1:1:1:955:134 length=41
IBFLSNOSIGZNGEATEIT Grhd 1 V., 483

@SRRO02319.12 FC3003UAAKY_R11:1:851214 length=41
CTANTTTTTETATTTTTAGTAGAGACAAGETTTAAMCCATCT
+SRRO02319.12 FC3003UANGS_R11:1851214 length=41
L22HIFISSI@IF S, 24+0F, A= 1V -4 & )8 (3,

@SRRO02315.13 FC3003UAAKK_R1:1:1734:235 length=41

12: FASTO Groomeron @& {J %
data 5

11: FASTQ Groomeron @ {§ 3¢
data 7

1.8 Gb

format: fastqsanger, database: hgl9
Info: Groomed 9722922 illumina
reads into sanger reads.

Based upon quality and sequence,
the input data is valid for: sanger
Input ASCIl range: "1'(33) - 'I'"(73)
Input decimal range: -31 - 9

=l OO ZE
FCI0030AANY R1:2:1:1214:755 langth=4
ICATGTGICIGITGICIGCATAAATGTC
FCI0030AANY R1:2:1:1214:755 Length=d
i=m==legpli=lpliitrzrrrzIER:
FCI0030AAMK RL:2:1:1185:1814 length=

ATCACARGEACAGTACTARAGARACEATECA

T w Tl
9: SRRO03962_1.fastqg @ (3%
1.7 Gb

format: fastq, database: hgl9
Infe: uploaded fastg file

=l O © A

HSRROO3962.1 POI003UAMNY RL:4:1:358
GTATATATTTAGTATTGTAATCATT IO TATTGRA
+5RRO003962 .1 PCI003UAAXY RL:-4:1:358
ITIIIIIIIIIINIIIIIIIIIDBINI:CIHIL. &
HSRROO3962 2 PCI003UAANM RL-4:1:27H

GITAGACAAAGAGEAGEECAAGEECTEAAAMARCT AL

8: SRRO03961_2.fastqg @ [ %

7: SRRO03960_1.fastq @ [ B8

5: SRRO03960_2.fastqg @ [ %

4: SRR003961_1.fastg @ [ 3%




Tools

Multivariate Analysis

Evolution
Motif Tools
Multiple Alignments

Metagenomic analyses

Human Genome Variation

Genome Diversity
EMEBOSS

NGS TOOLEOX BETA
NGS: OC and manipulation
ILLUMINA DATA

» FASTO Groomer convert
between various FASTQ quality
formats

= FASTO splitter on joined paired
end reads

» FASTQ joiner on paired end
reads

» FASTO Summary Statistics by
column

ROCHE-454 DATA
» Build base gquality distribution

= Select high quality segments

= Combine FASTA and QUAL into
FASTQ

AB-50LID DATA
= Convert SOLID output to fastg

» Compute quality statistics for
SOLID data

= Draw quality score boxplot for
SOLID data

GENERIC FASTQ
MANIPULATION

»  Filter FASTO reads by guality
score and length

s FASTO Trimmer by column

. FASTO Quality Trimmer by

FASTQ Groomer (version 1.0.4)

File to groom:
3: SRRO02319_2 fastg -

Input FASTQ quality scores type:
Numina 1.3-1.7 v

Advanced Options:
Hide Advanced Options ¥

What it does

This tool offers several conversions options relating to the FASTQ format.

When using Basic options, the output will be sanger formatted or cssanger formatted (when the input is Color Space Sanger).

When converting, if a quality score falls outside of the target score range, it will be coerced to the closest available value (i.e. the minimum or maximum).

When converting between Solexa and the other formats, quality scores are mapped between Solexa and PHRED scales using the equations found in Cock P, Fields CJ. Goto N, Heuer ML, Rice PM. The Sanger FASTO file format for sequences
with guality scores, and the Solexa/lllumina FASTO variants. Nucleic Acids Res. 2009 Dec 16.

When converting between color space (csSanger) and base/sequence space (Sanger, lllumina, Solexa) formats, adapter bases are lost or gained; if gained, the base 'G' is used as the adapter. You cannot convert a color space read to base
space if there is no adapter present in the color space sequence. Any masked or ambiguous nucleotides in base space will be converted to 'N's when determining color space encoding.

Quality Score Comparison

............................... CLCLEECLREECREEUEELELEELUREEREEREELLERLLEEULERRREELLLERL I

PSSV = 01234567 89:< =>P@ABCDE FGHIJKLMNOPQRS TLNVWXYZ[\]"_‘abcdefghijidmnopgrstuvwiyz(| |~

I I I I I I
33 52 &4 73 104 126

5 = Saonger FPhred+33, 232 values ([0, 83) (0 to &0 expected in row reads)
| = lluming 1.2 Phred+&d, 62 values (O, 82) (0 to 40 expected in row reads)
X = Solexa Solexgt+ed, 6F values (=5, 62) (=5 to 40 expected in row reods)

Diagram adapted from http://en.wikipedia.org/wiki/FASTQ format

ﬂ Output from lllumina 1.8+ pipelines are Sanger encoded.

Citation
If you use this tool, please cite Blankenberg D, Gordon A, Von Kuster G, Coraor N, Taylor |. Nekrutenko A: Galaxy Team. Manipulation of FASTQ data with Galaxy. Bioinformatics. 2010 Jul 15:26(14):1783-5.

History

15: FASTQ Groomer on
data 1

14: FASTQ Groomeron @& {7 32
data 8
13: FASTQ Groomeron <@ {f 3%
data 4
1.7 Gb

format: fastgsanger, database: hgl9
Info: Groomed 8995012 illumina
reads into sanger reads.

Based upon quality and sequence,
the input data is valid for: sanger
Input ASCIl range: "'"(33) - 'I'(73)
Input decimal range: -31 - 9

SOLY A

FCI003TARXY R1:3:1:1811:298 length=

ICACTCATGATITGEZ TCTIGTITIGICTT

FCI003UARNY R1:3:1:1811:29a8 length=
Elwlfle=lilE-llRImEIIIIIIEE
FCI003UAAMN R1:3:1:176B:260 length=

eI TITIGTGGITIGGTGITITATATTITA

12: FASTQ Groomeron @ {J %
data 5
11: FASTQ Groomeron @& {7 32
data 7
1.8 Gb

format: fastgsanger, database: hgl9

Info: Groomed 9722922 illumina
reads into sanger reads.

Based upon quality and sequence,
the input data is valid for: sanger
Input ASCIl range: ""(33) - 'I'(73)
Input decimal range: -31 - 9

= O © CBE

FCI00IUAAMN R1:2:1:1214:7535 length=4
INATGTGTCTGITGTCTGCATAAATGTC
FCI003TAMNY R1:-2:1:1214:755 length=d4

femeslegpii=tpliitozarrrrrzrrt




Gala Xy Analyze Data

ools History

This dataset is large and only the first megabyte is shown below.

Multivariate Analysis

Evolution
Motif Tools
Multiple Alignments

Metagenomic analyses

Human Genome Variation

Lenome Diversity
EMEBOSS

WNGS TOOLEOX BETA
NGS: OC and manipulation
ILLUMINA DATA

s FASTO Groomer convert
between various FASTQ quality
formats

. FASTO splitter on joined paired
end reads

s FASTO joiner on paired end
reads

. FASTO Summary Statistics by
column

ROCHE-454 DATA

s Build base gquality distribution

s Select high quality segments

s Combine FASTA and QUAL into
FASTO

AB-50LID DATA
Convert SOLID output to fastg

s Compute quality statistics for
SOLID data

»  Draw guality score boxplot for
S0OLID data

GENERIC FASTOQ
MANIPULATION

s Filter FASTQ reads by quality

Show all | Save

@SRRO03261.1 FCI003UAMASK _R13MIETZ296 length=41
GTGAATGGGAGT TCACTCATGAT T TGGECTCTTGT TTGTCT
+SRRO032G61.1 FCI003UALA_R13TI811296 length=41

@MSRROO2261.2 FCR00IUALAN_RIINI7EE260 length=41

GTTTTCTTCTAGGGT TTTTGTGGT TTGGTGT TTTATATT TA

+SRRO0E861.2 FCROO3UAAXK RIZTI7EE260 length=41
e LTI T

ESRROO35961.3 FOI0O03UAMNK RI1IN230380 length=41
GANGAT AT T TCOTTTT TCAGGAT AFGECCOANGGAGTT AN
+SRRO02261.2 FCR0O3LUAMAK R1ZMT230:220 length=41
AAA AR AR A AR AR AR AR AR ARk

EFSRROCE2E81.4 FCROO3UAAKY R1Z1I818.333 length=41
GANAT GEAMAT GEAAT GUAGT GEANT GEANT CAMMCCT AMET G0
+SRRO02261.4 FCA0O03UAMNCK R13TISIE232 length=41
- B ik | T g

ESREO0E961.5 FOR0OIUAMNYK RI1ITITOEET7I length=41
GANT AT TGOT AMT GEETATOACAGT TOOT TT TAZGET GAT
+SRRO0Z861.5 FCROO3UAAXK RI1I1TI1702.372 length=41
ESRREOOE267.6 FOI0OD3UAMNK RI1IATIIBS23T length=41
GTTGTAMGCAGGTGTGT TCATGTCADTAMGT TTGEOOAT T A
+SRRO02261.6 FCR0O03LAMAK R1ZTI388237 length=41

@SRRO0Z2E61.7 FCI003UAAG _RI1IMISTT 242 length=41
GTCTCACAT GCOCCTCTCACCAT AGGT T T T T TCOAMIANICA
+SRRO032G61.77 FC3003UALMASK _RI1TII3T7 242 length=41
@MSRROOZ261.8 FCI00ILUALAN_RI1ITNIE58202 length=41
GANGEGTOAGACGOAT TETGETAMCACAT TTACTGT T TTAT TGA
+SRRO03261.8 FC3003UAMAG_R13M11858302 length=41
@MSRROD3261.9 FC3003LAAKN_RI1TITNITEGE25 length=41
GGEAMNT GAMNGGLGACACT T AGAGANNT ACANANCT GOACT MG
+SRRO022G61.29 FC3003UALMA _RIZMIVEE225 length=41
- b R g S Y

@SRRO03261.10 FOGI003UAMNG_RI1ITI624.356 length=41
GATTTTTGGTAGTGACAGCGT T TOACTGTAT TGGCOMZGAT
+SRRO032G61.10 FO3003UAMAMK _RI13T111684.356 length=41
@SRRARDO22E61.11 FCR003UAMAX K _RI13T822350 length=41
GGETTTGOTAGACT T T AANT CCT AGAMNCACGGEEAT ANGAGGA
+SRRO03261.11 FCI003LUAAGK_R1:3111889350 length=41

15: FASTQ Groomer on
data 1

14: FASTQ Groomeron @ {J 3¢
data 8

13: FASTQ Groomeron @& {f 3
data 4

1.7 Gb

format: fastqsanger, database: hgl9
Info: Groomed 8995012 illumina
reads into sanger reads.

Based upon quality and sequence,
the input data is valid for: sanger
Input ASCIl range: "I'(33) - 'I'(73)
Input decimal range: -31 - 9

=l O © ZE
HSRROO03961 .1 PCI00IUAAMNN RL:-3:1:181°
GIGAATFEEAGTICACTCATGATT TG TCTTGIT.
#5RRO03961 .1 PCI003UAANN RL-3:1:1d1°
FEmsEEsss lesss(elel eI IR IIEEE
HSRROO3961.2 POI00JUARMK RL:3:L1:17al
GITI T T T CTAGEETT T T IGT GT T I ETGTT I TA”
e w T

12: FASTQ Groomeron @ {J 3%
data 5

11: FASTQ Groomeron @ {J 3¢
data 7

1.8 Gb

format: fastqsanger, database: hgl9
Info: Groomed 9722922 illumina
reads into sanger reads.

Based upon quality and sequence,
the input data is valid for: sanger
Input ASCII range: 'I'(33) - 'I'(73)
Input decimal range: -31 - 9

= O © ZAE

FCI0030AAMK RL1:2:1:1214:755 langth=4
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ools

DATA

Quality format converter (ASCII-
Mumeric)

Compute guality statistics

Draw quality score boxplot

Draw nucleatides distribution
chart

FASTO to FASTA converter

Filter by guality

Remove sequencing artifacts

Barcode Splitter

Clip adapter sequences
Collapse seguences

FEename sequences

Reverse-Complement

Trim sequences

FASTQ QC

Fastge: Fastge OC using FastQC
from Babraham

NGS: Mapping

ILLUMINA

Map with Bowtie for lllumina

Map with BWA for lllumina

ROCHE-454

Lastz map short reads against
reference sequence

Megablast compare short reads
against htgs, nt, and wgs
databases

Parse blast XML output

AB-SOLID
Map with Bowtie for SOLID

Map with BWA for SOLID

MNGS: 5AM Tools

NGS: Indel Analysis

NGS: Peak Calling

Map with Bowtie for lllumina (version 1.1.2)

Will you select a reference genome from your history or use a built-in index?:
| Use a built-in index v |

Built-ins were indexed using default options

Select a reference genome:

Analyze Data

History %

15: FASTQ Groomeron @& { 3
data 1

14: FASTQ Groomeron @ { 3¢
data 8

Human (Homo sapiens): hgl9 Full ™

if your genome of interest is not listed - contact Galaxy team

Is this library mate-paired?:
Single-end ¥

FASTQ file:

40: FASTQ Groomer on data 35 ¥

Must have ASCIl encoded guality scores

Bowtie settings to use:

Commonly used ¥

For most mapping needs use Commonly used settings. If you want full control use Full parameter list

Suppress the header in the output SAM file:

=]

Bowtie produces 5AM with several lines of header information by default

Execute

What it does

Bowtie is a short read aligner designed to be ultrafast and memory-efficient. It is developed by Ben Langmead and Cole Trapnell. Please cite: Langmead B, Trapnell C, Pop M, Salzberg 5L. Ultrafast and memory-efficient alignment of short
DMNA sequences to the human genome. Genome Biology 10:R25.

Know what you are doing

There is no such thing (yet) as an automated gearshift in short read mapping. It is all like stick-shift driving in San Francisco. In other words = running this tool with default parameters will probably not give you meaningful results. A
way to deal with this is to understand the parameters by carefully reading the doecumentation and experimenting. Fortunately, Galaxy makes experimenting easy.

Input formats
Bowtie accepts files in Sanger FASTQ format. Use the FASTQ Groomer to prepare your files.
A Note on Built-in Reference Genomes

The default variant for all genomes is "Full”, defined as all primary chromosomes (or scaffolds/contigs) including mitochondrial plus associated unmapped, plasmid, and other segments. When only one version of a genome is available in
this tool, it represents the default "Full” variant. Some genomes will have more than one variant available. The "Canonical Male” or sometimes simply "Canonical” variant contains the primary chromosomes for a genome. For example a
human "Canonical” variant contains chrl-chr2 2, chrX, chr¥, and chrM. The "Canonical Female” variant contains the primary chromosomes excluding chry.

QOutputs

13: FASTQ Groomeron @& {§ 3
data 4

1.7 Gb

format: fastgsanger, database: hgl9
Infa: Groomed 8995012 illumina
reads into sanger reads.

Based upon quality and sequence,
the input data is valid for: sanger
Input ASCIl range: 'I'(33) - 'I'(73)
Input decimal range: -31 - 9

= @ © <&'=

BESERO039451 .1 PCI0030AAME RLI-3:1:181

GIGAATGEEAGT TCACTCATGATTI TG TCTIGIT.

#5RRO03961.1 PC30030AANM RI-3:1:181°

BESPRO0E396L.2 POI003UARMN RL-3:1:17al

GITI T T CTAGEETTTI TG T GETT TG TGTITTA

12: FASTQ Groomeron @& { 3
data 5

11: FASTQ Groomeron @ { 3¢
data 7

1.8 Gb

format: fastgsanger, database: hgl9
Info: Groomed 9722922 illumina
reads into sanger reads.

Based upon quality and sequence,
the input data is valid for: sanger
Input ASCII range: 'I'(33) - "I'(73)
Input decimal range: -31 - 9

@O A

FCI00IUAANY R1:2:1:1214:755 length=4
TCATGTGTCTGTTGTCTGCATAAATGTC
FCI003UAANY R1:2:1:1214:755 length=4
R e N R LN RN NN RN RN RN

FCI0030AAMY R1:2:1:1185:1814 Length-



Tools

against htgs, nt, and wgs
databases

Farse blast XML output

AB-SOLID

Map with Bowtie for SOLID

Map with BWA for SOLID

MGS: SAM Tools

Filter SAM on bitwise flag values

Convert SAM to interval

SAM-to-BAM converts SAM
format to BAM format

BAM-to-SAM converts BAM
format to SAM format

Merge BAM Files merges BAM
files together

Cenerate pileup from BAM
dataset

Filter pileup on coverage and
SNPs

Pileup-to-Interval condenses
pileup format into ranges of
bases

flagstat provides simple stats on
BAM files

rmdup remove PCR duplicates

Analyze Data

SAM-to-BAM (version 1.1.2)

Choose the source for the reference list:

Locally cached ¥

5AM File to Convert:
17: Map with Bowtie f..apped reads ¥

What it does

This tool uses the SAMTools toolkit to produce an indexed BAM file based on a sorted input SAM file.

Citation

For the underlying tool, please cite Li H, Handsaker B, Wysoker A, Fennell T, Ruan |, Homer N, Marth G, A
Bioinformatics. 2009 Aug 15:25(16):2078-9.




Analyze Data

Tools  +

Merge BAM Files (version 1.1.2)

against htgs, nt, and wgs =
databases Name for the output merged bam file:

s Parse blast XML output

This name will appear in your history so use it to remember what the new file in your history contains

AB-50LID
= Map with Bowtie for SOLID M:rge all component bam file headers into the merged bam file:
» Map with BWA for SOLID C_L:-rltrul the MERGE_SEQUENCE_DICTIONARIES flag for Picard MergeSampFiles. Default (true) correctly propagates read groups and other important metadata
NGS: SAM Tools First file:
= Filter SAM on bitwise flag values 101: Concatenate datas..nd data 100 ¥
= Convert SAM to interval with file:
= SAM-to-BAM converts SAM 101: Concatenate datas..nd data 100 ¥

format to BAM format Need to add more files? Use contrals below.
= BAM-to-SAM converts BAM Input Files

format to SAM format

Input Files 1

= Merge BAM Files merges BAM )
files together Add file:

101: Concatenate datas..nd data 100 *

» Generate pileup from BAM
dataset

| Remaove Input Files 1 |

= Filter pileup on coverage and
S5NPs

| Add new Input Files |

s Pileup-to-Interval condenses

pileup format into ranges of
bases

= flagstat provides simple stats on

BEAM files What it does
» rmdup remove PCR duplicates This tool uses the Picard merge command to merge any number of BAM files together into one BAM file while preserving the BAM metadata such as read groups

» MPileup SMNP and indel caller

NGS: Indel Analysis




Analyze Data

Tools £ i ,
: Generate pileup (version 1.1.1)

against htgs, nt, and wgs = |

databases Will you select a reference genome from your history or use a built-in index?:
= Parse blast XML output Use a built-in index ¥

AB-50LID Select the BAM file to generate the pileup file for:
» Map with Bowtie for SOLID 57: Merge BAM Files o.. merged BAM v
= Map with BWA for SOLID Whether or not to print the mapping quality as the last column:
NGS: SAM Tools Do not print the mapping quality as the last cal ¥
= Filter SAM on bitwise flag values Makes the output easier to parse, but is space inefficient
= Convert SAM to interval Whether or not to print only output pileup lines containing indels:

Print all lines ¥

. S5AM-to-BAM conwverts SAM
format to BAM format

Where to cap mapping quality:

s BAM-to-SAM converts BAM &0
format to SAM format

Call consensus according to MAQ model?:

= Merge BAM Files merges BAM
No ¥

files together

» Generate pileup from BAM

= Filter pileup on coverage and
S5NPs

What it does

s Pileup-to-Interval condenses
pileup format into ranges of
bases

Uses SAMTools' pileup command to produce a pileup dataset from a provided BAM dataset. It generates two types of pileup datasets depending on the specified options. If Call consensus according to MAQ model? option is set to |
tool produces simple pileup. If the option is set to Yes, a ten column pileup dataset with consensus is generated. Both types of datasets are briefly summarized below.

= flagstat provides simple stats on
BAM files Types of pileup datasets

= rmdup remove PCR duplicates The description of pileup format below is largely based on information that can be found on 5AMTools Pileup documentation page. The 6- and 10-column variants are described below.

= MPileup SNP and indel caller Six column pileup:

NGS: Indel Analysis T2 3 4 5 &
NGS: Peak Calling N e 412 A 2 “ |
MGS: RNA Analysis chri 413 & 4 t [LH
NGS: Picard (beta) chrM 414 C 4 i 2
chri 415 C 4 TTT% Iz
RGEMETICS
where:

SNP/WGA: Data; Filters
SNP/WGA: OQC; LD; Plots
SNP/WGA: Statistical Models 1 Chromosome

MGS: GATK Tools (beta) 2 Pogtion (1=-bosed)

NCS: Variant Detection 3 Reference bose ot thot position

4 Coveroge (# reods aligning over thot position)

5 Boases within reods where (see Galaxy wiki for more info)
& Quality values (phred32 scole, see Golaxy wikd for more)

Column Definition

Workflows
» map and filter to bam

T T P - [ TR | [ TSR 1 Ten column pilfl-lp




Wial TLuoeEs

Ises SAMTools' pileup command to produce a pileup dataset from a provided BAM dataset. It generates two types of pileup datasets depending on the specified options. If Call consensus accor
pol produces simple pileup. If the option is set to Yes, a ten column pileup dataset with consensus is generated. Both types of datasets are briefly summarized below.

“vpes of pileup datasets
‘he description of pileup format below is largely based on information that can be found on SAMTools Pileup documentation page. The 6- and 10-column variants are described below.

ix column pileup:

1 2 32 4 5 =
hriv 412 A 2 " 1}
hrid 412 G &4 . [+
hrivl 414 G & s | 12
hrivi 415 C 4 Tk HEF
vhere

1 Chromosome

2 Position (1-bosed)

3 Reference bose ot thot position

4 Coverage (# reods gligning over thot position)

5 Boses within reaods where (see Galaxy wiki for more info)
2 CQuality values (phred32 scale, see Galaxy wiki for more)

“en column pileup

‘he ten-column (consensus) pileup incorporates additional consensus information generated with -c option of samtools pifeup command:

1 2 32 4 5 = 7 a =] 10
hrid 412 A& A& 7B o 25 2 o 1]
hrivl 412 &G &G 72 0o 25 4 i I+
hrivi 414 C © 7B o 25 4 il =
hril 415 C T 75 75 25 4 Tt 11wy
vhere

1 Chromosome

2 Position (1-bosed)

2 Reference bose ot thot position

4 Consensus boses

5 Consensus quality

& SNP quality

7 NMoximum mopping quality

& Coverage (# recds aligning over that pesition)

2 Boses within reods where [(see Goloxy wikd for more info)
10 Quality values (phred33 scale, see Galoxy wiki for more)




60071
60072
BO0Y3
60074
BO0DTS
60076
60077
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60087
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Pileup-to-Interval (version 1.0.0)

Choose a pileup file to condense:

58: Generate pileup o..rted pileup ¥

which contains:

Pileup with six columns (simple) ¥

See "Types of pileup datasets” below for examples

Do not report bases with coverage less than:

What is does

Reduces the size of a results set by taking a pileup file and producing a condensed version showing consecutive sequences of bases meeting coverage criteria. The tool works on six and ten column pileup formats produced w
pileup command. You also can specify columns for the input file manually. The tool assumes that the pileup dataset was produced by samtools pileup command (although you can override this by setting column assignments r

Types of pileup datasets

The description of pileup format below is largely based on information that can be found on SAMTools documentation page. The 6- and 10-column variants are described below.

Six column pileup:

1 2 32 4 5 =
chriM 412 A 2 . 1]
chriM 413 & 4 . [+
chri 414 C© 4 ol (=
chriM 415 C© 4 Tt 11wy
where:

Column Definition

1 Chromosome

2 Position (1-bosed)

23 Reference bose ot thaot position

4 GCoveroge (# reads aligning over thot position)

5 Baoses within recds where (see Galaxy wik for more info)
& Quality values (phred32 scole, see Golaoxy wikd for more)

Ten column pileup

The ten-column pileup incorporates additional consensus information generated with —c option of samtools pileup command:

1 2 3 4 5 &6 T 8 2 10
chrM 412 A A 75 0O 25 2 “ i
chrM 413 G G 72 0O 25 4 " (H
chrM 414 © C 75 0O 25 4 i =2
chrM 415 © T 75 75 25 4 TTt "z



The output format

The output file condenses the information in the piled

Given the following input with minimum coverage set

1 2 3 4 5 =]
chri 112 & 3 wla e
chri 113 T 2 aT.. Hs
chri 14 A 5 s lH=2
chri 115 C 4 o )
chrM 412 A 2 " I
chrM 413 G 4 ot (H
chriM 414 C 4 w3 =2
chrM 415 C 4 TTTE 11y
chriM 420 T 3 a [

the following would be the output:

1 2 3 4

chri 111 12 G
chri 1132 15 AC
chriM 412 415 GGG
chrM 488 490 T

where:

Column Definition

1 Chromosome

2 Storting pesition (O-based)
2 Ending position (1-bosed)
4 Sequence of boses

p file
to 3:



Tools

NGS: SAM Tools
= Filter SAM on bitwise flag values

s Convert SAM to interval

. SAM-to-BAM conwverts SAM
format to BAM format

s BAM-to-SAM converts B.AM
format to SAM format

= Merge BAM Files merges BAM
files together

= Generate pileup from BAM
dataset

= Filter pileup on coverage and
SNPs

» Pileup-to-Interval condenses
pileup format into ranges of
bases

» flagstat provides simple stats on
BAM files

» rmdup remove PCR duplicates
= MPileup SNP and indel caller

MGS: Indel Analysis
= Filter Indels for SAM

s Extract indels from SAM

= |ndel Analysis

NGS: Peak Calling
MGS: RNA Analysis
NGS: Picard (beta)

RGEMETICS

SNP/WGA: Data; Filters
SNP/WGA: QC; LD; Plots
SNP/WGA: Statistical Models
NGS: GATK Tools (beta)
MNGS: Variant Detection

Workflows
= map and filter to bam

» Workflow constructed from
history '8 human’

Indel Analysis (version 1.0.0)

Select sam file to analyze:

42: Map with Bowtie f..apped reads

Frequency threshold:
0.015

Cutoff

What it does

Given an input sam file, this tool provides analysis of the indels. It filters out matches that do not meet the frequency threshold. The way this frequency of occurence is calculated is different for deletions and insertions. The CICAR string's
"M" can indicate an exact match or a mismatch. For SAM containing the following bits of information (assuming the reference "ACTGCTCGAT™:

CHROM POS ClGAR SEQ
ref 3 2ZMIIEM TACTTG

ref 1 ZMADEM  AGGCT
ref 4 AMZIZM  GTTOAMGAT
ref 2 2M2D3M CTCCG
ref 1 3MIDAM  AMCCT GG
ref S IMIEZM  TTCANT
ref 5 3MIUIEM CTCTGTT
ref 7 4M CTAT
ref 5 5M CGETA

3

ref 2MI1D2M TGCC

The following totals would be calculated (this is an intermediate step and not output):

INSPROPENDCALGC  INSENDPROP

POS BASE HNUMREADS DELPROPCALC DELPROP [NSPROPSTARTCALG [INSSTARTPROP
1 M ” 212 1.00 e cerers S S
= A 1 13 0.33 rarar ——— S S
c ” 2/3 067 e e S —
3 c 1 1= 0.20 rarar ——— S S
T 3 35 0.60 e — S S
- 1 1S 0.20 e e S -
4 A 1 L= o7 e S e
G 3 3/G 0.50 e — S S
- 1 WS o.17 seroe reree S S
- 1 L= o7 e ceree S e
5 c 4 417 057 ———— cerae - -
T 2 27 0.28 e e S S
- 1 17 o014 e ceree S e
+C 1 e 177 014 12 .11
= Gc 2 219 022 craes e S S
G 1 1o .11 ——— e S ——
T =1 &/9 0687 e — S S
7 c 7 719 078 cerees S S
G 1 e .11 — —— - S

History L+

GTCACAGEGTCTIGA TGO TGTRETCTTCATC TG A
EAAC T TGO TE TGO ARG G ARG TG

TOCTGETEEAGAGEAGCCATEOCTAGAGTREEA T

85: UCSC Main on @& B
Human: knownGene (genome)
/7,614 regions

format: bed, database: hgl9

= @ Q2 A
display at UCSC main
view in GeneTrack

display at Ensembl Current
display at RViewer main

109,1189, 0,733, 1347,
127,1007, 0,7 721,15249,

52,1189, 0,772, 1347,

g3, 147,139, 0,807, 1433, 2244,
5149, 0,375,

159,198, 136,454, 0,811,10&82,1437,18L
) I E—TR Y

58: Generate pileupon @& § %
data 57: converted pileup
~1,276,188,655 lines

format: tabular, database: hgl9
Info: Samtools Version: 0.1.12
(r&62)

Converted BAM to pileup

SOLY A

cheld 000 € W O OO 1 "=~_ !

cheld 0007 € W O OO 1 .

cheld a0008 T W O OO1 .

cheld 60009 T W O OO1 .

cheld 0010 G W O OO 1 .

chelld a00L11

o
=
=
=
=
i

57: Merge BAM Files on @® { 3%
data 46, data 56, and others:
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Analyze Data

Tools

s MPileup SNP and indel caller

NGS: Indel Analysis
= Filter Indels for SAM

s Extract indels from SAM

s |ndel Analysis

MGS: Peak Calling

. MACS Model-based Analysis of
ChiP-5eq

» SICER Statistical approach for
the ldentification of ChIP-
Enriched Regions

s GeneTrack indexer on a BED file

» Peak predictor on GeneTrack
index

NGS: RNA Analysis
RNA-5EQ

» Cufflinks transcript assembly
and FPEKM (RPKM) estimates for
RMA-5eq data

» Cuffcompare compare
assembled transcripts to a
reference annotation and track
Cufflinks transcripts across
multiple experiments

= Cuffmerge merge together
several Cufflinks assemblies

= Cuffdiff find significant changes
in transcript expression,
splicing, and promoter use

FILTERING

= Filter Combined Transcripts
using tracking file

= Tophat for lllumina Find splice
Junctions using RMA-seq data

MNGS: Picard (beta)

RGENETICS
SNP/WGA: Data; Filters
SNP/WGA: QC: LD: Plots

Cufflinks (version 0.0.5)

SAM or BAM file of aligned RNA-5eq reads:
101: Concatenate datas..nd data 100 ¥

Max Intron Length:
300000

Min Isoform Fraction:
0.1

Pre MRNA Fraction:
0.15

Perform quartile normalization:

No ¥
Removes top 25% of genes from FPKM denominator to improve accuracy of differential expression calls for low abundance transcripts.
Use Reference Annotation:

Mo ¥

Perform Bias Correction:

Mo ¥
Bias detection and correction can significantly improve accuracy of transcript abundance estimates.
Set Parameters for Paired-end Reads? (not recommended):

No ¥

Cufflinks Overview

Cufflinks assembles transcripts, estimates their abundances, and tests for differential expression and regulation in RNA-5eq samples. It accepts aligned ENA-5eq reads and assembles the alignments into a parsimonious set of transcripts.
Cufflinks then estimates the relative abundances of these transcripts based on how many reads support each one. Please cite: Trapnell C, Willlams BA, Pertea G, Mortazavi AM, Kwan G, van Baren M), 5alzberg 5L, Wold B, Pachter L.
Transcript assembly and abundance estimation from RNA-5eq reveals thousands of new transcripts and switching among isoforms. Nature Biotechnology doi:10.1038 /nbt. 1621

Know what you are doing

There is no such thing (yet) as an automated gearshift in expression analysis. It is all like stick-shift driving in San Francisco. In other words, running this tool with default parameters will probably not give you meaningful results. A way
to deal with this is to understand the parameters by carefully reading the documentation and experimenting. Fortunately, Galaxy makes experimenting easy.

Input formats

Cufflinks takes a text file of SAM alignments as input. The RNA-5eq read mapper TopHat produces output in this format, and is recommended for use with Cufflinks. However Cufflinks will accept SAM alignments generated by any read
mapper. Here's an example of an alignment Cufflinks will accept:
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85: UCSC Main on @@ [ 2
Human: knownGene (genome)
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format: bed, database: hgl9

=olv]" 7 B
display at UCSC main
view in GeneTrack

display at Ensembl Current
display at RViewer main
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127, 1007, 0, 72L,1529,

52,1189, 0,772, 1347,
59,147,159, 0,807, 1433, 2244,
519, 0,375,

159,198, 136,454, 0,811,10682,1437,181
Kl [ w ][]

@ [ &

58: Generate pileup on
data 57: converted pileup

~1,276,188.655 lines
format: tabular, database: hgl9
Info: Samtools Version: 0.1.12

(r@62)

Converted BAM to pileup
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Display data in browser
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gene_id "CUFF.3"; transcript_id "CUFF.3.1"; FFKM "5674141.4810736002", frac "1.000000", conf_lo "4509832.215824"; conf_hi "6838450.746324", cov "1.39583
gene_id "CUFF.3", transcript_id "CUFF.3.1"; exon_number "1"; FFKM "5674141 4810736002", frac "1.000000", conf_lo "4509832.215824"; conf_hi "6838450.7463
gene_id "CUFF.12"; transcript_id "CUFF.12.1", FPKM "8990942.0815893132"; frac "1.000000"; conf_lo "6967822.050805"; conf_hi "11014062.112374", cov "2.21
gene_id "CUFF.12"; transcript_id "CUFF.12.1", exon_number "1"; FPFKM "8990942.0815893132"; frac "1.000000"; conf_lo "6967822.050805", conf_hi "11014062.1
gene_id "CUFF.2"; transcript_id "CUFF.2.1"; FFKM "8785830.4311732948", frac "1.000000", conf_lo "6349079.499087"; conf_hi "11222581.363260", cov "2.1613
gene_id "CUFF.2"; transcript_id "CUFF.2.1", exon_number "1", FPKM "8785830.4311732948", frac "1.000000"; conf_lo "6349079.499087", conf_hi "11222581.363
gene_id "CUFF.15"; transcript_id "CUFF.15.1"; FPKM "10061654.9449292421", frac "1.000000", conf_lo "7485129.132709"; conf_hi "12638180.757150", cov "2.4
gene_id "CUFF.15"; transcript_id "CUFF.15.1", exon_number "1"; FFKM "10061654.9449292421", frac "1.000000", conf_lo "7485129.132709"; conf_hi "12638180.
gene_id "CUFF.4"; transcript_id "CUFF.4.1", FPKM "8954336.8441765849", frac "1.000000", conf_lo "5442156.974966"; conf_hi "12466516.713387", cov "2.2027
gene_id "CUFF.4"; transcript_id "CUFF.4.1"; exon_number "1"; FFKM "8954336.8441765849", frac "1.000000", conf_lo "5442156.974966"; conf_hi "12466516.713
gene_id "CUFF.8", transcript_id "CUFF.8.1"; FFKM "10933038.5500250086"; frac "1.000000"; conf_lo "9104505.323513";, conf_hi "12761571.776537"; cov "2.689
gene_id "CUFF.8"; transcript_id "CUFF.8.1", exon_number "1", FPKM "10933038.5500250086"; frac "1.000000", conf_lo "9104505.323513", conf_hi "12761571.77
gene_id "CUFF.1"; transcript_id "CUFF.1.1"; FPKM "5623575.7029602556", frac "1.000000"; conf_lo "3749050.468640"; conf_hi "7498100.937280", cov "1.38340
gene_id "CUFF.1"; transcript_id "CUFF.1.1"; exon_number "1"; FFKM "5623575.7029602556", frac "1.000000", conf_lo "3749050.468640"; conf_hi "7498100.9372
gene_id "CUFF.25", transcript_id "CUFF.25.1", FPKM "1398669370.7421174049", frac "1.000000"; conf_lo "1315231751.350605"; conf_hi "1482106990.133630"
gene_id "CUFF.25"; transcript_id "CUFF.25.1"; exon_number "1"; FPFKM "1398669370.7421174049", frac "1.000000", conf_lo "1315231751.350605"; conf_hi "148
gene_id "CUFF.5"; transcript_id "CUFF.5.1"; FFKM "7961700.4630200835", frac "1.000000", conf_lo "3980850.231510" conf_hi "11942550.694530", cov "1.9585
gene_id "CUFF.5"; transcript_id "CUFF.5.1", exon_number "1", FPKM "7961700.4630200835", frac "1.000000"; conf_lo "3980850.231510", conf_hi "11942550.694
gene_id "CUFF.6"; transcript_id "CUFF.6.1"; FFKM "6333448.6850877833", frac "1.000000", conf_lo "3632857.091763"; conf_hi "9034040.278412", cov "1.55802
gene_id "CUFF.6"; transcript_id "CUFF.6.1"; exon_number "1"; FFKM "6333448.6850877833" frac "1.000000", conf_lo "3632857.091763"; conf_hi "9034040.2784
gene_id "CUFF.9"; transcript_id "CUFF.9.1", FPKM "6254094.0159574756", frac "1.000000", conf_lo "4855636.080222"; conf_hi "7652551.951693", cov "1.53850
gene_id "CUFF.9"; transcript_id "CUFF.9.1"; exon_number "1"; FFKM "6254094.0159574756", frac "1.000000", conf_lo "4855636.080222"; conf_hi "7652551.9516
gene_id "CUFF.10"; transcript_id "CUFF.10.1"; FPFKM "7493487.3332633190", frac "1.000000"; conf_lo "5029643.875315", conf_hi "9957330.791211"; cov "1.843
gene_id "CUFF.10"; transcript_id "CUFF.10.1", exon_number "1", FPKM "7493487.3332633190", frac "1.000000"; conf_lo "5029643.875315"; conf_hi "9957330.79
gene_id "CUFF.16"; transcript_id "CUFF.16.1"; FPKM "6661376.0323455902"; frac "1.000000";, conf_lo "3820955.748325"; conf_hi "9501796.316366"; cov "1.638
gene_id "CUFF.16"; transcript_id "CUFF.16.1", exon_number "1"; FFKM "6661376.0323455902"; frac "1.000000"; conf_lo "3820955.748325", conf_hi "9501796.31
gene_id "CUFF.7"; transcript_id "CUFF.7.1", FPKM "7485801.6916323258", frac "1.000000", conf_lo "3333426.024381"; conf_hi "11638177 .358884"; cov "1.8415
gene_id "CUFF.7"; transcript_id "CUFF.7.1"; exon_number "1"; FPKM "7485801.6916323258", frac "1.000000", conf_lo "3333426.024381"; conf_hi "11638177.358
gene_id "CUFF.11"; transcript_id "CUFF.11.1"; FPFKM "5669155.7336361185"; frac "1.000000"; conf_lo "4140298.127276", conf_hi "7198013.339996"; cov "1.394
gene_id "CUFF.11"; transcript_id "CUFF.11.1", exon_number "1", FFKM "5669155.7336361185", frac "1.000000"; conf_lo "4140298.127276", conf_hi "7198013.33
gene_id "CUFF.14"; transcript_id "CUFF.14.1"; FPKM "6442735.2780004917"; frac "1.000000"; conf_lo "4128436.447033"; conf_hi "8757034.108968"; cov "1.584
gene_id "CUFF.14"; transcript_id "CUFF.14.1"; exon_number "1"; FPKM "6442735.2780004917", frac "1.000000"; conf_lo "4128436.447033", conf_hi "8757034.10
gene_id "CUFF.13"; transcript_id "CUFF.13.1", FPKM "7742684.3858391885"; frac "1.000000"; conf_lo "3986930.791882"; conf_hi "11498437.979796"; cov "1.90
gene_id "CUFF.13"; transcript_id "CUFF.13.1", exon_number "1"; FPFKM "7742684.3858391885"; frac "1.000000"; conf_lo "3986930.791882", conf_hi "11498437.9
gene_id "CUFF.17"; transcript_id "CUFF.17.1", FPFKM "6426197.0510835936"; frac "1.000000"; conf_lo "4B06947.596506"; conf_hi "8045446.505661"; cov "1.580
gene_id "CUFF.17"; transcript_id "CUFF.17.1", exon_number "1", FPFKM "6426197.0510835936", frac "1.000000"; conf_lo "4806947.596506"; conf_hi "8045446.50
gene_id "CUFF.19"; transcript_id "CUFF.19.1"; FPKM "4561660.6328496579"; frac "1.000000";, conf_lo "1927984.638522"; conf_hi "7195336.627177"; cov "1.122
gene_id "CUFF.19"; transcript_id "CUFF.19.1"; exon_number "1"; FFKM "4561660.6328496579"; frac "1.000000"; conf_lo "1927984.638522", conf_hi "7195336.62
gene_id "CUFF.20"; transcript_id "CUFF.20.1", FPKM "5802074.4218300879"; frac "1.000000"; conf_lo "3782051.391765"; conf_hi "7822097.451895", cov "1.427
gene_id "CUFF.20"; transcript_id "CUFF.20.1"; exon_number "1"; FFKM "5802074.4218300879"; frac "1.000000"; conf_lo "3782051.391765", conf_hi "7822097.45
gene_id "CUFF.21"; transcript_id "CUFF.21.1", FPFKM "6844844 838B8877828"; frac "1.000000"; conf_lo "3524607.396335", conf_hi "10165082.281441", cov "1.68
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104: Cufflinks endata @& {J 3%
101: assembled transcripts
~=260,000 lines

format: gtf, database: hgl9

Info: cufflinks v1.3.0

cufflinks -q --no-update-check -1
300000 -F 0.100000 -j 0.150000
-p 8 -N -b
fgalaxy/data/hgl9/sam_index/hgl9
fa
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chrl Cufflinks transcript 1135
chrl Culflinks exon 1135
chrl Cuflflinks transcript 2345
chrl Culflinks exon 2345
chrl Cufflinks transcript 1853
chrl Culflinks exon 18531
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103: Cufflinks ondata @ § 3%
101: transcript expression
~130,000 lines

format: tabular, database: hgl9
Infa: cufflinks v1.3.0

cufflinks -q --no-update-check -1
300000 -F 0.100000 -j 0.150000
~p 8 -N -b
fgalaxy/data/hgl9/sam_index/hgl9
fa
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tracking_id class_code nearest_ref_id gene_id gene_short_name tss_id locus length coverage FPKM FPKM_conf_lo FPKM_conf_hi FPKM_status History o

CUFF.3.1 - - CUFF.3 - - chrl:11353-17137 5784 1.39584 5.67414e+06 4.50983e+06 6.83845e+06 OK
CUFF.12.1 - - CUFF.12 - - chr1:23452-26584 3132 2.21177 8.99094e+06 6.96782e+06 1.10141e+07 OK
CUFF.2.1 - - CUFF.2 - - chrl:18529-20705 2176 2.16131 8.78583e+06 6.34908e+06 1.12226e+07 OK
CUFF.15.1 - - CUFF.15 - - chrl:26691-28915 2224 2.47517 1.00617e+07 7.48513e+06 1.26382e+07 OK
CUFF.4.1 - - CUFF.4 - - chr1:29884-31055 1171 2.20277 8.95434e+06 5.44216e+06 1.24665e+07 OK
CUFF.8.1 - - CUFF.8 - - chrl:31291-35854 4563 2.68953 1.0933e+07 9.10451e+06 1.27616e+07 OK
CUFF.1.1 - - CUFF.1 - - chrl:21061-23398 2337 1.3834 5.62358e+06 3.74905e+06 7.4981e+06 OK
CUFF.25.1 - - CUFF.25 - - chr1:10000-10471 471 344.073 1.39867e+09 1.31523e+09 1.48211e+09 OK
CUFF.5.1 - - CUFF.5 - - chr1:35926-36799 873 1.95858 7.9617e+06 3.98085e+06 1.19426e+07 OK
CUFF.6.1 - - CUFF.6 - - chrl1:36924-38285 1361 1.55803 6.33345e+06 3.63286e+06 9.03404e+06 OK
CUFF.9.1 - - CUFF.9 - - chr1:38424-42891 4467 1.53851 6.2540%9e+06 4.85564e+06 7.65255e+06 OK
CUFF.10.1 - - CUFF.10 - - chr1:43007-44856 1849 1.8434 7.4934%e+06 5.02964e+06 9.95733e+06 OK
CUFF.16.1 - - CUFF.16 - - chrl:50335-51639 1304 1.6387 6.66138e+06 3.82096e+06 9.5018e+06 OK
CUFF.7.1 - - CUFF.7 - - chrl1:52656-53438 782 1.84151 7.4858e+06 3.33343e+06 1.16382e+07 OK
CUFF.11.1 - - CUFF.11 - - chrl:44927-48364 3437 1.39461 5.66916e+06 4.1403e+06 7.19801e+06 OK
CUFF.14.1 - - CUFF.14 - - chrl:48414-50221 1807 1.58491 6.44274e+06 4.12844e+06 B.75703e+06 OK
CUFF.13.1 - - CUFF.13 - - chr1:53800-54735 935 1.9047 7.74268e+06 3.98693e+06 1.14984e+07 OK
CUFF.17.1 - - CUFF.17 - - chr1:54873-58344 3471 1.58084 6.4262e+06 4.80695e+06 8.04545e+06 OK
CUFF.19.1 - - CUFF.19 - - chrl:62814-63894 1080 1.12217 4.56166e+06 1.92798e+06 7.19534e+06 OK
CUFF.20.1 - - CUFF.20 - - chrl:63963-66062 2099 1.42731 5.80207e+06 3.78205e+06 7.8221e+06 OK
CUFF.21.1 - - CUFF.21 - - chrl:66694-67725 1031 1.68383 6.84484e+06 3.52461e+06 1.01651e+07 OK
CUFF.22.1 - - CUFF.22 - - chrl:67777-69778 2001 1.36828 5.56213e+06 3.53112e+06 7.59313e+06 OK
CUFF.18.1 - - CUFF.18 - - chr1:58450-61939 3489 1.57218 6.3909%e+06 4.78062e+06 8.00137e+06 OK
CUFF.29.1 - - CUFF.29 - - chrl:69835-71779 1944 1.31888 5.3612%e+06 3.33491e+06 7.38767e+06 OK
CUFF.23.1 - - CUFF.23 - - chrl:79289-80921 1632 4.7058 1.91293e+07 1.49043e+07 2.33542e+07 OK
CUFF.27.1 - - CUFF.27 - - chr1:81081-83838 2757V 3.24292 1.31826e+07 1.05592e+07 1.5806e+07 OK
CUFF.28.1 - - CUFF.28 - - chrl:83989-87313 3324 2.23335 9.07865e+06 7.10922e+06 1.10481e+07 OK
CUFF.24.1 - - CUFF.24 - - chrl:B7746-88937 1191 1.41111 5.73623e+06 2.95375e+06 8.5187e+06 OK
CUFF.26.1 - - CUFF.26 - - chr1:89066-90884 1818 6.80425 2.76595e+07 2.28807e+07 3.24384e+07 OK
CUFF.30.1 - - CUFF.30 - - chrl:71904-78568 6664 11.3084 4.596%9e+07 4.288%e+07 4.90491e+07 OK
CUFF.31.1 - - CUFF.31 - - chrl:91084-120988 29904 4.23516 1.72161e+07 1.6337e+07 1.80952e+07 OK
CUFF.41.1 - - CUFF.41 - - chrl:176053-177408 1355 4.2713 1.7363e+07 1.2879%e+07 2.18461e+07 OK
CUFF.37.1 - - CUFF.37 - - chrl:121127-175952 54825 3.62397 1.47316e+07 1.41319%9e+07 1.53313e+07 OK
CUFF.43.1 - - CUFF.43 chrl:227417-267296 39879 4.59231 1.86679%e+07 1.787509e+07 1.946e+07 OK
CUFF.38.1 - - CUFF.38 chrl:317719-342194 24475 3.98989 1.621%e+07 1.52751e+07 1.7163e+07 OK
CUFF.32.1 - - CUFF.32 chrl1:342335-354967 12632 4.78981 1.94708e+07 1.80255e+07 2.0916e+07 OK
CUFF.33.1 - - CUFF.33 chrl:387195-387999 B804 2.31996 9.43071e+06 4.85615e+06 1.40053e+07 OK
CUFF.34.1 - - CUFF.34 chrl:394312-396504 2192 1.77286 7.20676e+06 5.00872e+06 9.4048e+06 OK
CUFF.35.1 - - CUFF.35 chrl:388067-394261 6194 2.05312 8.34603e+06 6.98313e+06 9.70893e+06 OK
CUFF.50.1 - - CUFF.50 - - chrl:396573-409814 13241 2.956 1.20163e+07 1.09077e+07 1.31248e+07 OK
CUFF.36.1 - - CUFF.36 - - chrl:424784-427729 2945 1.8243 7.41585e+06 5.51685e+06 9.31486e+06 OK
CUFF.64.1 - - CUFF.64 - - chr1:355018-387052 32034 3.66581 1.49017e+07 1.41116e+07 1.56917e+07 OK

104: Cufflinks on data @ § ¢
101: assembled transcripts
~260,000 lines

format: gtf, database: hgl9

Info: cufflinks v1.3.0

cufflinks -q --no-update-check -I
300000 -F 0.100000 -j 0.150000
-p 8 -N -b
fgalaxy/data/hgl9/sam_index/hgl9
fa
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chrl Culflinks transcript 1135
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chrl Culfflinks transcript 23450
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chrl Cufflinks transcript 1B53I
chrl Culfflinks axan 18531
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103: Cufflinks ondata @& { 3%
101: transcript expression
~130,000 lines

format: tabular, database: hgl9
Info: cufflinks v1.3.0

cufflinks -q --no-update-check -I
300000 -F 0.100000 -j 0.150000
-p 8 -N -b
fgalaxy/data/hgl9/sam_index/hgl9
fa
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tracking_id class_code nearest_ref_id gene_id gene_short_name tss_id locus length coverage FPKM FPKM_conf_lo FPKM_conf_hi FFKM_status
CUFF.3 - - CUFF.3 - - chrl:11353-17137 - - 5.67414e+06 4.50983e+06 6.83845e+06 OK
CUFF.12 - - CUFF.12 - - chr1:23452-26584 - - 8.9909%4e+06 6.96782e+06 1.10141e+07 OK
CUFF.2 - - CUFF.2 - - chr1:18529-20705 - - 8.78583e+06 6.34908e+06 1.12226e+07 OK
CUFF.15 - - CUFF.15 - - chrl:26691-28915 - - 1.00617e+07 7.48513e+06 1.26382e+07 OK
CUFF.4 - - CUFF.4 - - chr1:29884-31055 - - 8.95434e+06 5.44216e+06 1.24665e+07 OK
CUFF.8 - - CUFF.8 - - chr1:31291-35854 - - 1.0933e+07 9.10451e+06 1.27616e+07 OK
CUFF.1 - - CUFF.1 - - chr1:21061-23398 - - 5.62358e+06 3.74905e+06 7.4981e+06 OK
CUFF.25 - - CUFF.25 - - chr1:10000-10471 - - 1.39867e+09 1.31523e+09 1.48211e+09 OK
CUFF.5 - - CUFF.5 - - chr1:35926-36799 - - 7.9617e+06 3.98085e+06 1.19426e+07 OK
CUFF.6 - - CUFF.6 - - chr1:36924-38285 - - 6.33345e+06 3.63286e+06 9.03404e+06 OK
CUFF.9 - - CUFF.9 - - chr1:38424-42891 - - 6.25409e+06 4.85564e+06 7.65255e+06 OK
CUFF.10 - - CUFF.10 - - chr1:43007-44856 - - 7.49349e+06 5.02964e+06 9.95733e+06 OK
CUFF.16 - - CUFF.16 - - chr1:50335-51639 - - 6.66138e+06 3.82096e+06 9.5018e+06 OK
CUFF.7 - - CUFF.7 - - chr1:52656-53438 - - 7.4858e+06 3.33343e+06 1.16382e+07 OK
CUFF.11 - - CUFF.11 - - chr1:44927-48364 - - 5.66916e+06 4.1403e+06 7.19801e+06 OK
CUFF.14 - - CUFF.14 - - chr1:48414-50221 - - 6.44274e+06 4.12844e+06 B.75703e+06 OK
CUFF.13 - - CUFF.13 - - chr1:53800-54735 - - 7.74268e+06 3.98693e+06 1.14984e+07 OK
CUFF.17 - - CUFF.17 - - chr1:54873-58344 - - 6.4262e+06 4.80695e+06 8.04545e+06 OK
CUFF.19 - - CUFF.19 - - chr1:62814-63894 - - 4.56166e+06 1.92798e+06 7.19534e+06 OK
CUFF.20 - - CUFF.20 - - chr1:63963-66062 - - 5.80207e+06 3.78205e+06 7.8221e+06 OK
CUFF.21 - - CUFF.21 - - chrl:66694-67725 - - 6.84484e+06 3.52461e+06 1.01651e+07 OK
CUFF.22 - - CUFF.22 - - chrl:67777-69778 - - 5.56213e+06 3.53112e+06 7.59313e+06 OK
CUFF.18 - - CUFF.18 - - chr1:58450-61939 - - 6.39099%+06 4.78062e+06 B.00137e+06 OK
CUFF.29 - - CUFF.29 - - chr1:69835-71779 - - 5.36129e+06 3.33491e+06 7.38767e+06 OK
CUFF.23 - - CUFF.23 - - chrl:79289-80921 - - 1.91293e+07 1.49043e+07 2.33542e+07 OK
CUFF.27 - - CUFF.27 - - chr1:81081-83838 - - 1.31826e+07 1.05592e+07 1.5806e+07 OK
CUFF.28 - - CUFF.28 - - chr1:83989-87313 - - 9.07865e+06 7.10922e+06 1.10481e+07 OK
CUFF.24 - - CUFF.24 - - chr1:87746-88937 - - 5.73623e+06 2.95375e+06 8.5187e+06 OK
CUFF.26 - - CUFF.26 - - chr1:89066-90884 - - 2.76595e+07 2.28807e+07 3.24384e+07 OK
CUFF.30 - - CUFF.30 - - chr1:71904-78568 - - 4.596%9e+07 4.2889%9e+07 4.90491e+07 OK
CUFF.31 - - CUFF.31 - - chr1:91084-120988 - - 1.72161e+07 1.6337e+07 1.80952e+07 OK
CUFF.41 - - CUFF.41 - - chr1:176053-177408 - - 1.7363e+07 1.28799e+07 2.18461e+07 OK
CUFF.37 - - CUFF.37 - - chr1:121127-175952 - - 1.47316e+07 1.4131%e+07 1.53313e+07 OK

CUFF.43 - - CUFF.43 - - chrl:227417-267296 - - 1.86679e+07 1.7875%e+07 1.946e+07 OK
CUFF.38 - - CUFF.38 - - chrl:317719-342194 - - 1.621%e+07 1.52751e+07 1.7163e+07 OK
CUFF.32 - - CUFF.32 - - chr1:342335-354967 - - 1.94708e+07 1.80255e+07 2.0916e+07 OK
CUFF.33 - - CUFF.33 - - chrl:387195-387999 - - 9.43071e+06 4.85615e+06 1.40053e+07 OK
CUFF.34 - - CUFF.34 - - chr1:394312-396504 - - 7.20676e+06 5.00872e+06 9.4048e+06 OK
CUFF.35 - - CUFF.35 - - chr1:388067-394261 - - 8.34603e+06 6.98313e+06 9.70893e+06 OK

CUFF.50 - - CUFF.50 - - chrl:396573-409814 - - 1.20163e+07 1.09077e+07 1.31248e+07 OK
CUFF.36 - - CUFF.36 - - chrl1:424784-427729 - - 7.41585e+06 5.51685e+06 9.31486e+06 OK
CUFF.64 - - CUFF.64 - - chr1:355018-387052 - - 1.49017e+07 1.41116e+07 1.56917e+07 OK
CUFF.40 - - CUFF.40 - - chr1:438756-440439 - - 4.27964e+06 2.31601e+06 6.24328e+06 OK

History *

103: Cufflinks on data @& § ¥
101: transcript expression
~130,000 lines

format: tabular, database: hgl9
Info: cufflinks v1.3.0

cufflinks -q --no-update-check -1
300000 -F 0.100000 -j 0.150000
-p & -N -b
foalaxy/data/hgl9/sam_index/hgl9
fa

@ © =
]
grh coverags FEEHM FEEM co
9584 5.aTdlde+08 4.590983e=04
1177 B.99094=+0G b 9&aTHZ2as04
B1l31 H.THSHIe+0G h._34908as045
71T L.00aLl7e+07 T.4B8513e=04
0277 B.95434e40G S5.4d21lhas0h
L T w [ v

Fam
r

102: Cufflinks on data @ § 3¢
101: gene expression

~130,000 lines

format: tabular, database: hgl9
Info: cufflinks v1.3.0

cufflinks -q --no-update-check -1
300000 -F 0.100000 -j 0.150000
—p 8 -N -b
fgalaxy/data/hgl9/sam_index/hgl9
fa

=101 &=
length coverage FEEM FE
5. 674ldaslil 4_509B853a+0E B,
B.99094a205 B.9587TEZas0G 1.
B.TBSH3a+06E b.3d490Ba+06G 1.
L. 00&aLl7as07 T.4B51E3as0E 1.
B.9543das08G 5. 4421lGas0G 1.
101: Concatenate @ ] ®

datasets on data 99 and data 100
~83,000,000 lines
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Your workflows | (& Create new workflow || 4p Upload or import workflow |

Name # of Steps

| imported: imported: Make Ensembl GTF compatible with Cufflinks ~ | 7
imported: 6ristol workflow to get sorted unigue proper pair mapped reads

N d: Bristol workfl g d uni i d reads - | 11

| imported: Sort SAM file for Cufflinks ~ | 5
imported: metagenomic analysis

N d genomic analysis ~ | 16
pilleup and filter

| pil d fil | 4

| map and filter to bam ~ | 3

| filter pileup and cut sort ~ | 3

| Workflow constructed from history '8 human' 4

| filter and bam ~ | 2

| Clone of 'map and filter to bam' ~ | 3

| Single hgl9 map Workflow ~ | 3

| imported: Sort SAM file for Cufflinks ~ | 5

Workflows shared with you by others

Mo workflows have been shared with you.

Other options

| Configure your workflow menu




Workflow Canvas | imported: Sort SAM file for Cufflinks

Options «

Details

Input dataset b= e

output 5y —

Select o

=) Select lines from

out_file 1

Select =

) Select lines from

out_file 1

Sort

20 Sort Query

aut_file 1

Concatenate datasets

b4

-~ Concatenate Dataset

. Dataset 1 > Select

out_file1

Tool: Concatenate datasets

Concatenate Dataset
Data input 'inputl’ (data)

Datasets:
Dataset 1

Select
Data input 'input2’ (data)

| Remove Dataset 1 |

| Add new Dataset |

Edit Step Actions

| Rename Dataset ¥ |

|nut_ﬂle1 v || Create |

Add actions to this step; actions
are applied when this workflow
step completes.

Edit Step Attributes

Annotation / Notes:

Concantenate headers and
sorted SAM entries.

Add an annotation or notes to
this step: annotations are
available when a workflow is
viewed.

/L WARNING: Be careful not to
concatenate datasets of different
kinds (e.g., sequences with
intervals). This tool does not check
if the datasets being concatenated
are in the same format.

What it does

Concatenates datasets

Example

Concatenating Dataset:

chr¥ 151087187 151087355 A O
chrx 151572400 151572481 B ©




Running workflow "imported: Sort SAM file for Cufflinks" Expand All || Collapse | History &

Cufflinks requires that SAM files be sorted by chromosome and position. This workflow performs the sorting necessary for Cufflinks. (= &P

Step 1: Input dataset

Input Dataset dﬁ

42: Map with Bowtie f..apped reads

NM1B507 521.2 Gb

&» 116: Cufflinks on data @ J ¢
101 and data 113: assembled

transcripts

&» 115: Cufflinks on data @ J ¢
101 and data 113: transcript

type to filter
expression
Step 2: Select &» 114: Cufflinks on data @ § ¥

Remove comment lines.

Select lines from
Output dataset "output' from step 1

that
NOT Matching

the pattern

Al

Actions:

Hide this dataset.
Hide this dataset.
Hide this dataset.
Hide this dataset.
Hide this dataset.
Hide this dataset.
Hide this dataset.

Step 3: Select
Select SAM headers.

Select lines from
Output dataset "output' from step 1

that
Matching

101 and data 113: gene
expression

&» 113: Paste on data @ ]
109 and data 112

4 112: Cutondata 111 @& §

&» 111: Merge Columns @& [
on data 110

4 110: Add columnon @& §
data 108

&2 109: Cutondata 85 @ { &

4 108:Cutondata85 @& { ¥

107: Filter on data 106 @& { 3%
1,394 regions

format: bed, database: hgl9

Info: Filtering with ¢7!="no_overlap’,
kept 1.80% of 77614 valid lines
(77614 total lines).

@ Q& A
display at UCSC main

view in GeneTrack

display at Ensembl Current

display at RViewer main

1. Chrom 2_Start 3_End

the pattern chrl 147574323 148005511 input 1.
M@

ehrl 148005402 148011788 input 1.

.............................................................................................................................. L'\.I'II'_ L";Euuﬁ""iuz L;EDEEEEH :_I'lpul__'_.

chrl 148003642 148025863 input L.

Actions: -

Hide this dataset. ehrl 147930760 148176401 Linput 1.

Hide this dataset. ehrl 148201753 148202536 input 1.

riide this cataset. K T I 1

Hidas #hie A =Fsead




History

QE

NM18507

@ 116: C
101 and d
transcript

@ 115: C
101 and d
expressio

@ 114: C
101 and d
expressio

@ 113: P
109 andj

HISTORY LISTS

Saved Histories
Histories Shared with Me
CURRENT HISTORY
Create New

Clone

Copy Datasets

Share or Publish
Extract Workflow
Dataset Security

Show Deleted Datasets
Show Hidden Datasets
Purge Deleted Datasets
Show Structure

Export to File

Delete

Delete Permanently
OTHER ACTIONS

Import fram File




Some datasets still queued or running were ignored
Workflow name

Workflow constructed from history 'NM18507"

Create Workflow || Check all || Uncheck all

Tool

History items created

Upload File

1: SRRO02319_1.fastq

 Treat as input dataset

3: SRR002319_2.fastqg

+f Treat as input dataset

This tool cannat be used in workflows

Upload File

4: SRRO03961_1.fastq

| Treat as input dataset

5: SRR0O03960_2.fastq

 Treat as input dataset

This tool cannot be used in workflows

Upload File

7: SRR0O03960_1.fastq

 Treat as input dataset

This tool cannot be used in workflows

Upload File

8: SRR0O03961_2.fastq

 Treat as input dataset

This tool cannot be used in workflows

FASTO Groomer

+ Include "FASTO Groomer” in workflow

FASTQ Groomer

¥ Include "FASTO Groomer” in workflow

FASTO Groomer

W Include "FASTO Groomer” in workflow

9: SRR003962_1.fastq

 Treat as input dataset

11: FASTQ Groomer on data 7

12: FASTQ Groomer on data 5

13: FASTQ Groomer on data 4




.

| Saved Histories

sedarch history names and tags |'—

Advanced Search

| MName

| NM18507 |~ |

[ YH|~|

| unnamed history | - |

_ | 5ort SAM file for Cufflinks workflow results |

| chimpanzee | - |

3 | test |~ |
3 | fa2 |+ |

(fa~]

Analyze Data

Datasets

55

17

196

26

30

For 0 selected histories: | Rename '||' Delete '||' Delete Permanently '||' Undelete '|

Tags

Sharing

Histories that have been deleted for more than a time period specified by the Galaxy administrator(s) may be permanently deleted.

Size on Disk

521.2 Gb

193.6 Gb

459.4 Gb

51.1Gb

178.6 Gb

127.3 Mb

8.2 Gb

7.6 Gb

Created

Jan 28, 2011

Feb 18, 2011

Dec 27, 2010

Jan 26, 2011

Jan 18, 2011

Jan 18, 2011

Jan 19, 2011

Jan 19, 2011

Last Updated 1

37 minutes ago

Feb 18, 2011

Feb 17, 2011

Jan 27, 2011

Jan 20, 2011

Jan 20, 2011

Jan 19, 2011

Jan 19, 2011

Status

current history

=T e =l by T —-— S

History &
o= A
MM18507 521.2 Gb

42 116: Cufflinks on data @ { 3¢
101 and data 113: assembled
transcripts

&2 115: Cufflinks on data @ § 3¢
101 and data 113: transcript
expression

42 114: Cufflinks on data @ § 3¢

101 and data 113: gene
expression

42 113: Paste on data @@ [ 5
109 and data 112

&g 112: Cutondata 111 @& [ 3§

42 111: Merge Columns @ { 3¢
on data 110

&g 110: Add columnon @& { 3§
data 108

4e 109:Cutondata 85 @ { 3§

e 108: Cutondata 85 @& [ ¥

107: Filter on data 106 @ [ ¢
1,394 regions

format: bed, database: hgl9

Info: Filtering with ¢7!="no_overlap',
kept 1.80% of 77614 valid lines
(77614 total lines).

= ® & E
display at UCS5C main
view in GeneTrack

display at Ensembl Current
display at RViewer main




Analyze Data

Data Libraries

Fublished Histories
Fublished Workflows

Fublished Visualizations

Datasets S5ize on Disk Created
|  Published Pages .

55 9 0 Tags 521.2 Gb Jan 28, 2011 3

=




-_ Galaxy

Published Workflows

search name, annotation, owner, and L5 |

Advanced Search

Mame

imported: imported: RMNASeq workflow

imported: RNASeq workflow

RMNASeq workflow

mt analysis 0.017 strand-specific (fastg single) from TopHat EAM

imported: Workflow from UCSC genes and symbols

Prep pgSnp file to run SIFT

Workflow 1 (PLUS version): A faire faire par les etudiants

Qb4~Eigentable, Groups, Tail signatures, Score distributions’

064 =A08A ACTUAL SCORES, Eigentable, Tail signatures. Score distributions

Sureselect Filter BLAT

imported: Tophat - Cuffdiff (paired-end. fastq)

imported: metagenomic analysis

imported: Make Ensembl GTF compatible with Cufflinks

LNE Workflod

mapping porcine small RNA by bowtie

bwa-version-analysis

imported: metagenomic analysis

MALCS

Constructed Workflow

Clone of 'Avinash Workflow - Nov 14th 2011° shared by 'avinash.banalal l@gmail.com’

WFMetagenomics'

Workflow constructed from history 'Clone of 'imported: workshop data' (active items only)'

cshl-workflow

mt analysis 0.01 strand-specific (fastg double)

rama proj
Avinash Workflow - Nov 14th 2011

linear regression analysis of Genetic Association Studies of Complex Diseases and

Disorders using snps and exons related to them

Workflow constructed from history 'Testl'

Annotation

This adds the reference allele to homozygous SMPs in a pgSnp file for use in SIFT.

Shared Data -

Ceneric workflow for performing a metagenomic analysis on NG5S data.

Converts an Ensembl gene annotation file so that it can be used with Cufflinks/compare /diff.

Workflow genome collaboration

Generic workflow for performing a metagenomic analysis on NGS5 data.

Owner
5)yap
benpass
fluidigmngs
aunl
saad-uconn
Belinda
vann-lbbe
leemsilver
leemsilver
odhardy
muehlschl2
vong2 7

guzhilQ0

josephcarter

wanbo
aunl
cristiane

nanleng

james

abhishekreddy
koozyn

arnisut
cartman

aunl

rakhi

nash

salendra

mahe

Community Rating Community Tags

Last Updated |

~ 4 hours ago
Apr 25, 2012
Apr 16, 2012
Apr 03, 2012
Mar 28, 2012
Mar 26, 2012
Mar 26, 2012
Mar 26, 2012
Mar 24, 2012
Mar 16, 2012
Mar 14, 2012
Mar 13, 2012
Mar 07, 2012
Mar 02, 2012
Feb 26, 2012
Jan 31, 2012
Jan 25, 2012
Jan 19, 2012
Jan 19, 2012
Dec 01, 2011
Nov 27, 2011
Nov 24, 2011
Nov 18, 2011
MNov 18, 2011
Nov 16, 2011

Nov 16, 2011
Nov 16, 2011

Nov 15, 2011




Thanks for your listening



