March 30 - April 1, 2015

Alfred D. Hershey Building, Cold Spring Harbor Laboratory

Schedule

Day 1 (Monday)

7:00 pm - 9:30 pm: Course Introduction, Genome Sequencing and Assembly

* Course Introduction (King) (7:00-7:30)

* Genome Sequencing and Assembly (Dr. Michael Schatz, CSHL) (7:30-9:30)

e Social Hour (Blackford Hall) (9:30-10:30)

Day 2 (Tuesday)
9:00 - 12:30: Basic Browser and Database
Resources

* Sequence, Gene, & Protein Resources
(Ward) (9:00-10:00)

e Break (10:00-10:15)

* UCSC Genome Browser (Gordon) (10:15-
11:30)

* Ensembl (Howell) (11:30-12:30)
12:30 - 1:30 - Lunch

1:30 - 6:00: Advanced and Comparative
Analyses

 Comparative Genome Analysis (Ward)
(1:30-2:30)

¢ Functional Genomic Elements and
ENCODE (King) (2:30-3:15)

* Break (3:15-3:30)

e Sequence Polymorphisms (Howell) (3:30-
4:15)

* Overview of Next Generation Sequence
Data Analysis (King) (4:15-5:15)

e Workshop (5:15-6:00)

6:00 - 8:00: Cocktail Reception and Dinner
in Clarkson Dining Room (Blackford Hall)

8:00 - 9:00: Research Seminar
Transposon Expression in Somatic Tissues
(Dr. Molly Hammell, CSHL)

Day 3 (Wednesday)
9:00 - 12:15: Focus on Next Generation
DNA sequencing
* RNA-Seq Analysis (King) (9:00-10:00)
* Break (10:00-10:15)

¢ Sequence Analysis Using Galaxy
(Gordon) (10:15-12:15)

12:15 - 1:15 - Lunch

1:15 - 5:00: Focus on RNAseq and
Pathways

*« RNA-Seq Analysis Using R (King)
(1:15-2:30)

e Gene Set Enrichment and Pathway
Analysis (Howell) (2:30-3:30)

e Break (3:30-3:45)
*  Workshop (3:45-4:45)

e Course Summary (4:45-5:00)
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Ben King Mount Desert Island Biological Laboratory
Gareth Howell Jackson Laboratory
Assaf Gordon New York Genome Center

Charla Lambert  Cold Spring Harbor Laboratory
Jeremy Ward Middlebury College
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The $1000 Genome Is Revolutionizing How We
Study Biology and Practice Medicine

$2.7B Over Decade ==——> $1000 in ~3 Days
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Genomes, Genomes and More Genomes

hetsg

- . " HBNA Flu strains from
Yellow fever and dengue fever
mosquito vector around the world
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Human Genome Sequencing

Reference human genome assembly

Individual genomes
— J. Craig Venter

— Jim Watson

— ... many others

Your genome for $9,500

— lllumina’s Personal Genome Service
(http://www.everygenome.com)

Genomics =:-.

100,000 Genomes Project
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Biology Increasingly Data Intensive

Need to leverage existing knowledge
to advance your own research

Existing Knowledge

=NCBI

National Center for
Biotechnology Information

UCSC Genome Bioinformatics

mod

| The Zebrafish Model Organism Database
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Analysis Techniques Becoming More Transparent

RESEARCH ARTICLE

19 february 214

CANCER
Detectiq ## Tabe of sumary statistics
Early' Al gata_tavte = cat. frane(data)

Chetan Betted cols_for_table < c(rep(c(9), each=7), 10, 2, 8)

Yuxuan Wang ... . generate. table(data_table, whichcols=cols_for_table, statistic=c(rep(c(1,2,5,5,6,5,5),1), rep(3,3))) h] SCIENCE
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Analysis of Genomic Data

Not Only Critical, But Fun
-

Serendipitous discovery of Wolbachia genomes in multiple
Drosophila species

Steven L Salzberg®, Julie C Dunning Hotopp®, Arthur L Delcher”,

Mihai Pop®, Douglas R Smith’, Michael B Eisen* and William C Nelson*

oration,

Medi

Addresses: *The Institute for Genomic Research, 9712
100 Cummi ISA. Center o

Carrespondence: Steven L Salsber, E-mail: salzberg i tigr.ors

Publizhod 22 Febeusry 2005 Raceted: 22 Docsmbr 2004
Rarizedt 24 anunry 2005

Gename Blology 2005, 6:23 Accepted 24 January 2005

The slactronic versicn o this arckla Is the complete cne and can be
found onlie ac hepd /nomebiclogy.con 2005 43/R23

Wolbachia — endosymbionts found in fly embryos

Genome sequences for three new Wolbachia
species reconstructed from sequence traces from
7 Drosophila species

95% (1,440,650 base pairs) for one of the new species
e —
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The Genome welicome st Open Door
Blsanger Workshops

institute

Access Course

James Watson
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ROl Talks & training

The Open Door Workshops
The Open Door Workshop provides an introduction to bioinformatics tools freely wellcometrust
data, The > e ot
<
S sanger
The workshops are aimed at research scentists with a minimu of 2 degree In a biclogical

Fstite
discipline, including laboratory and clinical staff as well as speciasts in related fields. Acceptance will be sublect to selection process.
The workshops run over three days and are without exception residential on the Wellcome Trust Genome Campt

training in the use of px
sequence analysis tools, and are taught by experienced instructors.

The Open Door Workshops were concelved Jointly by The Wellcome Trust Sanger Institute and the Cold Spring Harbor Laboratories 7,
and are being developed further by staff a these centres with assistance from staff at the European Bioinformatics Insttute & and the
University of Cambridae

The workshop Is splitinto modules, each of which gives an overview of 2 given topic followed by a worked example and participant
tasks.

The course s subsidised by the Wellcome Trust for scientists based In academic institutions anywhere in the world.

[ |~ opendoor workshops

Workshops
Kilifi, Kenya (3rd - 7¢h November 2014) - CANCELLED
KEMRI/Wellcome Trust Programme, Kilf, Kenya

Blantyre, Malawi (26th - 30th January 2015) - CLOSED.
Malawi-Liverpool-Wellcome Trust Cinical Research Programme, Blantyre, Malawi
Ref: ODW-Malawi
Previous workshops
Madison, United States (2ath June 2014) - Ended
The Madison Concourse Hotel
Montevideo, Uruguay (24th - 27th March 2014) - Ended
The Instituto de Higiene, Montevideo
Working with Encode Data Resources 1 and 2 (28th and 29th April 2014) - Ended
The International Conference Centre Geneva
Johannesbura, South Africa (10th - 13th October 2013) - Ended
The Masiow Hotel, Sandton, Johannesburg
Barcelona, Spain (Sth July 2013) - Ended
Palau de Congressos de Catalunya
Singapore (Tuesday 16th April 2013) - Ended
The Sands Expo and Convention Center
Ho Chi Minh City, Vietnam (3rd - 6th December 2012) - Ended
Oxford Universiy Clinical Research Unit
Edinburgh, Scotiand (5th July 2011) - Ended

AV)wrd ¥ A=

Search for

AAAA

Other open doors

Related courses

Other Wellcome Trust Advanced
ses &

The Genome Access Course at Cold
Soring Harbor Labs &

The Genome Access Course

Aims:

*  What information is available

* How to access it

*  What analysis tools are available

these tools to your own research.

Computational Cell Biology (July 22-Aug. 11, 2014)
Programming for Biology (Oct. 13-28, 2014)

The Genome Access Course

= |_eave with knowledge of how to begin to apply

Statistical Methods for Functional Genomics (June 18-July 1, 2014)

Advanced Sequencing Technologies & Applications (Nov. 11-23, 2014)
Computational and Comparative Genomics (Nov. 5-18, 2014)

I —




:
Advancing Knowledge of

Bioinformatics Tools and Resources

Python or Perl Programming
to Manipulate Output Files

Linux Command-line Analysis on
Large Computing Systems
(shell scripting for automation) '

R Statistical Computing
Environment
(Biocondutor packages) '

Desktop & Web Based Tools and
Resources
(e.g., Ensembl, modENCODE) '

4
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Schedule
Day 1 (Monday)
7:00 pm - 9:30 pm: Course Genome and

«  Course Introduction (King) (7:00-7:30)
+  Genome Sequencing and Assembly (Dr. Michael Schatz, CSHL) (7:30-9:30)
« Social Hour (Blackford Hall) (9:30-10:30)

Day 2 (Tuesday) Day 3 (Wednesday)
9:00 - 12:30: Basic Browser and Database 9:00 - 12:15: Focus on Next Generation
Resources DNA sequencing

* Sequence, Gene, & Protein Resources + RNA-Seq Analysis (King) (9:00-10:00)

(Ward) (9:00-10:00)
* Break (10:00-10:15)
Break (10:00-10:15)
+ Sequence Analysis Using Galaxy
UCSC Genome Browser (Gordon) (10:15- (Gordon) (10:15-12:15)

11:30)

12:15 - 1:15 - Lunch

«  Ensembl (Howell) (11:30-12:30)
1:15 - 5:00: Focus on RNAseq and

12:30 - 1:30 - Lunch Pathways
1:30 - 6:00: Advanced and Comparative +  RNA-Seq Analysis Using R (King)
Analyses (1:15-2:30)

+  Comparative Genome Analysis (Ward) Gene Set Enrichment and Pathway
(1:30-2:30) Analysis (Howell) (2:30-3:30)

Functional Genomic Elements and
ENCODE (King) (2:30-3:15)

Break (3:30-3:45)

Workshop (3:45-4:45)

Break (3:15-3:30)

Course Summary (4:45-5:00)

Sequence Polymorphisms (Howell) (3:30-
4:15)

Overview of Next Generation Sequence
Data Analysis (King) (4:15-5:15)

+ Workshop (5:15-6:00)

6:00 - 8:00: Cocktail Reception and Dinner
in Clarkson Dining Room (Blackford Hall)

8:00 - 9:00: Research Seminar
n Expression in Somatic Tissues
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Course Website

https://courses.cshl.edu/

Available after course — useful URLs and lecture slides

Course evaluations

The Genome Access Course

HIGH-THROUGHPUT BIOLOGY:
FROM SEQUENCE TO NETWORKS
April 27 - May 3, 2015
Application Deadline: March 1, 2015

In collaboration with

the Canadian Bioinformatics Workshops and
the New York Genome Center

This course will take place in New York City at the
main campus of the New York Genome Center
(NYGC).

Lead Faculty:
Guillaume Bourque, Matei David, Marc Fiume, Francis
Ouellette, Jared Simpson, Malachi Griffith, Obi Griffith, Juri
Reimand, Quaid Morris, Irina Kalatskaya, Robin Haw, and
Michael Hoffman

http://meetings.cshl.edu/courses/2015/c-cbw15 nygc.shtml




The Genome Access Course

STATISTICAL METHODS FOR

FUNCTIONAL GENOMICS
June 18 - July 1, 2015
Application Deadline: March 15, 2015

Instructors:

Harmen Bussemaker, Columbia University
Sean Davis, National Institutes for Health
Olivier Elemento, Weill Cornell Medical College
Rafael Irizarry, Dana-Farber Cancer Institute

http://meetings.cshl.edu/courses/2015/c-data15.shtml

Programming environment: R, Bioconductor

Topics: Experimental design, quality control, normalization, statistical
inference, correlation, multivariate statistics, multiple comparisons, false
discovery rates, overrepresentation, reproducibility

EEEE—
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PROGRAMMING FOR BIOLOGY
October 12 - 27, 2015
Application Deadline: July 15, 2015

Instructor:
Simon Prochnik, DOE Joint Genome Institute
Sofia Robb, Stowers Institute for Medical Research

http://meetings.cshl.edu/courses/2015/c-info15.shtml

Programming environment: Perl, Bioperl

Topics: Introductory coding, biological libraries, analysis pipelines, data
acquisition, validation, integration, analysis, and visualization

I —
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COMPUTATIONAL & COMPARATIVE
GENOMICS

October 28 - November 3, 2015
Application Deadline: July 15, 2015

Instructors:
William Pearson, University of Virginia, Charlottesville
Lisa Stubbs, University of Illinois, Urbana

http://meetings.cshl.edu/courses/2015/c-ecg15.shtml

Programming environment: None

Topics: Sequence alignment, regulatory element and motif identification,
analysis of next-generation sequencing data, metagenomics

EEEE—
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ADVANCED SEQUENCING
TECHNOLOGIES & APPLICATIONS
November 10 - 22, 2015
Application Deadline: July 15, 2015

Instructors:
Elaine Mardis, Washington University School of Medicine
Gabor Marth, University of Utah
W. Richard McCombie, Cold Spring Harbor Laboratory
Aaron Quinlan, University of Utah
Michael Schatz, Cold Spring Harbor Laboratory

Co-Instructors:
Obi Griffith, hil Uni ity School of Medicil
Malachi Griffith, Washington University School of Medicine

http://meetings.cshl.edu/courses/2015/c-seqtec15.shtml

Programming environment. UNIX

Topics: SNP calls, structural variant detection, read alignments, comparative
assembly, de novo assembly, cloud computing, Galaxy

I —
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Sequence, Gene and Protein
Resources
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ACCTTCACTTGAGCTAGGAAGGGCGCATTACCTTACTGGAGGTAAAGTAAGTTTGGCCTCTGTTG
TCATGTGAGTCGTATCTAGAAACGCAGCAAGGGTGTGGGAATATCTTAACACAGGGTCTCATTGG
AGCCCGTAGTTCACAGAAACCTCAGGCGGTCGGCATTACGGCTGTGACATTTGAGGTGAAGGTGT
CAGCATATATCCACCCCCCACCCCAAACCCCTGGCTACTAAAGTAACATTGGTTTGTTTTTTGAG
ACAGGATCTTGGTGTGTAGTTGAGGCTGGCCTCAAAGCCTAGGGTGGCCTGGGACAAAGTCAGCC
TTCTGAGTGTTGGGATTAGAGGTGCGGGATATCAGTCACAGTGCCAAGGAAACCCTTAGTACTAA
GCACATGTGTATGCCGAGTCTCCTTTTCCTTGGTATATGATTGATACTCCCACTATCAAATACTG

TAT ATCA
e Sequence, Gene, and Protein ~ **
ae Resources c

TGTrnuL v unmnmImmAULLL L1l v i v U TnT L LUC L L vl LUVl 1alUl 11l uenuunnsnsAAA
CCCTGACTAAGACAGAGCTGTTGCTTTTTATAGTGAACACTTGAAAAATAACTCAGTCTAGAGAA
TTTGTTGGAAATGTTTACAATCAAACTGTAGCAACATTGATAGATGTATTGTTTAACTGAATATA
TAAACAGGCATTTTTAATGTAGAATTTTCAAGCTTCATAATAGATAAATTAGCCTCATCTAATTT
TATTAGGCAGCTATTCTTTTAAAATTAAGGCAGTTTGGGTAAGGGATATGAGACGTCAAGATGTA
TAAAATAACCCAAAGATTATCACTTAAGATTTTTACTGAAAAGATGCTGCAGGTATGTGCAGTCT
CATGTTTGCCAAGTATGAGGTGCACTAGTCCCAACTGTCCTGAAATTCACTGTAGAATGGCCTGA
CCATGAGCTTTAAGAAGGTCTGTGTGTTTCTGCCTCCCAAGTACTGTGCAAGACTTGCATCAGCA
TTCCTGGTCTTAGTAGAATGCTGTGTGTTTTGGTGTTGGAACATGGCCCCAAAGGGCAGATTTAA
TTTCTGTTTCTTTGTACTATGTGATGTTTCTAAACATT

April 2015

L ]
Overview

» Accessing gene/protein information
— NCBI Entrez system
— UniProt
— Gene Ontology

* RNA-Seq data repositories

— NCBI Gene Expression Omnibus and EBI
ArrayExpress

— NCBI Short Read Archive and EBI European
Nucleotide Archive

April 2015
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There are three major nucleotide databases: DDBJ
(Japan), EMBL (Europe), and GenBank (USA)

DNA Any species (known or unknown)
Any type
* Genomic - entire genes, entire
chromosomes, fragments,
BACs, constructs
RNA + cDNA - full-length, partial,

Expressed Sequence Tags
(EgTs)
» Other - tRNA, ...

USA Europe Any quality

NCBI/NLM EBI/EMBL » Draft vs. finished genomic
sequences (e.g., BACs)

+ ESTs vs. high quality cDNAs
(e.?., mammalian gene
collection)

» Highly Redundant

April 2015

Information is mirrored daily between

DDBJ, GenBank and EMBL.

April 2015




RNA-seq data repositories

e
= AAtac'” SRA

EMBL-EBI

eedback  / Login

April 2015

Easiest Initial Way to Obtain Information

* NCBI Entrez

— GenBank Extensive links to other

— PubMed resources and also pre-

— RefSeq computed BLAST searches
— UniProt

— Other Resources
+ Genome browser (e.g., Ensembl or UCSC )

* Query by chromosomal coordinates or gene name

|

Then head to secondary and organism specific
databases

April 2015
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ACCTTCACTTGAGCTAGGAAGGGCGCATTACCTTACTGGAGGTAAAGTAAGTTTGGCCTCTGTTG
TCATGTGAGTCGTATCTAGAAACGCAGCAAGGGTGTGGGAATATCTTAACACAGGGTCTCATTGG
AGCCCGTAGTTCACAGAAACCTCAGGCGGTCGGCATTACGGCTGTGACATTTGAGGTGAAGGTGT
CAGCATATATCCACCCCCCACCCCAAACCCCTGGCTACTAAAGTAACATTGGTTTGTTTTTTGAG
ACAGGATCTTGGTGTGTAGTTGAGGCTGGCCTCAAAGCCTAGGGTGGCCTGGGACAAAGTCAGCC
TTCTGAGTGTTGGGATTAGAGGTGCGGGATATCAGTCACAGTGCCAAGGAAACCCTTAGTACTAA
GCACATGTGTATGCCGAGTCTCCTTTTCCTTGGTATATGATTGATACTCCCACTATCAAATACTG
TATGACCTGTTGGAGCTTGTACTGGCTGGTTTTGTGTGTCAACTTGACACAGGCTGGGGTTATCA
CAGAGAAAGGAGCT! . GGTATTTTCTCAAT
TACTGATCAAGGGG!( The BaSICS: Gene TAGTCTTGGGTTCT
ATAAGAGAGGAGGC' CTCTGCATCAGCTC
CTGCTTCCTGACCT!( . AGCAATGTGAAAAG
TGTAAGCCGAATAA] Informatlon TGCAGGAATAGAAA
CCCTGACTAAGACAGAGLLIGLIGLU LTI T TATAGTGAACACTIGAAAAATAACTCAGTCTAGAGAA
TTTGTTGGAAATGTTTACAATCAAACTGTAGCAACATTGATAGATGTATTGTTTAACTGAATATA
TAAACAGGCATTTTTAATGTAGAATTTTCAAGCTTCATAATAGATAAATTAGCCTCATCTAATTT
TATTAGGCAGCTATTCTTTTAAAATTAAGGCAGTTTGGGTAAGGGATATGAGACGTCAAGATGTA
TAAAATAACCCAAAGATTATCACTTAAGATTTTTACTGAAAAGATGCTGCAGGTATGTGCAGTCT
CATGTTTGCCAAGTATGAGGTGCACTAGTCCCAACTGTCCTGAAATTCACTGTAGAATGGCCTGA
CCATGAGCTTTAAGAAGGTCTGTGTGTTTCTGCCTCCCAAGTACTGTGCAAGACTTGCATCAGCA
TTCCTGGTCTTAGTAGAATGCTGTGTGTTTTGGTGTTGGAACATGGCCCCAAAGGGCAGATTTAA
TTTCTGTTTCTTTGTACTATGTGATGTTTCTAAACATT

The Genome Access Course

GenBank, a historical repository, has doubled in size
roughly every 18 months since 1982

Bases Sequences

1,000,000,000,... M GenBank M GenBark

W wes 100,000,000 W wes
100,000,000,0...

10,000,000
10,000,000,000

1,000,000
1,000,000,000|
100,000,000 100,000
10,000,000 10,000

1,000,000 1,000

1985 1990 1995 2000 2005 2010 1985 1990 1995 2000 2005 2010

* GenBank version 200 (Feb., 2014)
— 171 million sequences (139 million WGS)
— 158 billion NTs (591 billion NTs WGS)
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GenBank contains author and bulk submissions organized
into 11 taxonomic divisions and 8 functional divisions
Table 1. T .
Growth of GenBank divisions (nucleotide base pairs) W
Division Description Release 191 Annual incn PHG
(8/2012) (%)*
Taxnomic divisons ENV
SYN Synthetic 928 200 038 494.2% VRL
. PHG  Phages 84 079 451 34.4% BCT
Author submitted ENV  Environmental samples 3 374 433 548 32.1% PLN
VRL  Viruses 1429 464 786 21.1%
. BCT  Bacteria 8 439 854 434 21.0% MAM
Bulk submitted PLN Plants 5481470 133 15.6% VRT
1 EST MAM Other mammals 863 036 872 6.9% PRI
' ==® VRT  Other vertebrates 2 886 594 595 6.7% UNA
2.GSS PRI Primates 6317 656 773 3.3% ROD
3.WGS UNA  Unannotated 127 803 1.5%
. ROD  Rodents 4 435 106 948 0.9% INV
4 HTG NV Invertebrates 2 493 058 927 -1.7%
Functional divisions Functional
US Patent Office TSA  Transcriptome shotgun 5 759 588 580 207.3% TSA
WGS  Whole-genome shotgun 308 196 411 905 47.9% WGS
data PAT
PAT  Patented sequences 12 118 622 726 8.6%
GSS  Genome survey sequences 21 947 780 105 5.7% GSS
EST Expressed sequence tags 40 888 051 100 4.8% EST
HTG  High-throughput genomic 24 359 210 558 0.1% HTG
STS  Sequence tagged sites 636 262 446 0.1% STS
HTC  High-throughput cDNA 639 165 410 -3.5% HTC
TOTAL Al GenBank sequences 451 278 177 138 33.1% m

The Genome Access Course

PubMed has more than 22 million citations for
biomedical literature

Sig

S NCBI  Resources (¥) How To (¥)

Publmed.xw | PubMed =

US National Library of Medicine

National Institutes of Health Advanced

PubMed

PubMed comprises more than 22 million citations for biomedical

literature from MEDLINE, life science joumnals, and online books.
Citations may include links to full-text content from PubMed Central
and publisher web sites.

Using PubMed PubMed Tools
PubMed Quick Start Guide PubMed Mobile

Full Text Articles Single Citation Matcher

Awhole new way

1o read scienific
literature of ’
PubMed Central

More Resources
MeSH Database

Journals in NCBI Databases

PubMed FAQs Batch Citation Matcher Clinical Trials
PubMed Tutorials Clinical Queries E-Utilities
New and Noteworthy £ Topic-Specific Queries LinkOut

http://www.ncbi.nIm.nih.gov/pubmed

April 2015
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The data in GenBank can be accessed via the NCBI Entrez system — a
search engine that queries the databases NCBI

3 NCBI_ Resources ) How e
<
?,NCBI |_All Databases | ‘
Natonal Certer for
Blotechnology Information
NCBI Home Welcome to NCBI Popular Resources
(el The Nati for Information adv and health by PubMed
JAN Faares and genomic information. Bookshelf
Chenicals & Bioassays About the NCBI | Mission | Organization | Research | NCBI News PubMed Central
Data & Software PubMed Health
DNA & RNA Get Started BLAST
e e
Domains & Structures Nucleotide
[Garss & Exprecsion « Tools: Analyze data using NCBI software Genome
« Downloads: Get NCBI data or software sNp
Genetics & Medicine T
Genomes & Maps Gene
Protein
Homology
. PubChem
Literature
Proteins
Sequence Analysis NCBI Announcements
Taxonomy Update on PubMed Commons*
ts in t iy pilot phe
Training & Tutorials comments n the eary plt o asheuv 1,2013
Variation PubMed Commons is a new system that
Human CCDS release 14 is now
available in the Gene datat

http://www.ncbi.nlm.nih.gov/
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From the NCBI homepage, many resources can be
easily accessed

How To

All Databases * | search |

NCEILTT to NCBI Popular Resources
Resource List (A-2) == The National Center for Biotechnology Information advances science and health by providing access to'btomeareab PubMed
Al Resources and genomic information. Bookshelf
Chemicals & Bioassays About the NCBI | Mission | Organization | Research | NCBI News PubMed Central
Data & Software PubMed Health
ONAL FNA Get Started st
e larte i
Domains & Structures = Nudleotide
Genes & Expression « Tools: Analyze data using NCBI software —p Genome
: « Downloads: Get NCBI data o software NP
Genetics & Medicine « How-To's: Learn how to accomplish specific tasks at NCBI
Genomes & Maps . ions: Submit data to GenBank or other NCBI databases Gene
Protein
Homology o
em
Literature -
Proteins NCBI Twitter feed
Sequence Analysis = e s NCBI Announcements
Taxonomy and other i i Update on PubMed Commons'
s i the early pilot phs
Training & Tutorials bt e g o at e NCBL =2 e e B B o 12013
Variation PubMed Commons s a new system that

Human CCDS release 14 is now
available in the Gene database
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= NCBI  Resources ¥ How To

BubChem COmBG 11 party Annotaton (TPA) Database

AR
Database of Exoressed Seauence Tags (d0EST) \ [ | All Resources
Al abesT — * )
Nuceatide EST Database - ' Chemicals & Bioassays 3
National Cente
abase o Gonome suf | Genes an Dissasa
‘Adivision of GenBank tn DNA & RNA >
Database.
o NGB Handbook Fta & Software >
valty ctures 4
S pracca guitlnes, pubisned i 3
rfomati s woll a5 amays, pancis and s, ssion >
Database of Genotypes homssodthough| ’
rehive and disiibut] me the Enroz systom  Pubted o ficine 4
stucos ncuce genomeny Bs
e r—— NGB Websto Sea R
nd non-clincal Ual. | 5 many viuses, pheges, io| A database o sta Pubtied Gongal PG ps
ubided Cont E
Bookshd|  Database of Maior His tools, back ssues N
Acollect]| A7 0pen. publcy aCcesSi | Tne Ganome Reference Gond Al
PubMed Ho:
e et Acoleciond  UniGene
Soeka o povice atamate 53 hoidngs: These arec come expressed pseudogene),
ClinVar o Care Resear e
Aresour]|  Includes singla nucieotce Jucteotds o]
evidence | 9e1ype dala, EXPUNMEN | ., uman Proten s A callectonof ruc|  RefSeqGond  UniGene Library Browser
hypertin A colectn  Expressed Sequence T by orgarism,
Epigenomies proten ntaractions, wit ks on reviow ol o e Y org
s rasoures anaties usd
et Onine Werdelan | estadistingd
SaaTDE epigenomic datainthe o HomeloGene Acatmbesc ofgor] | RefSaqGens|| UNISTS
era incorporsted rom avar| Reteronces| informat
Computd Online Mendslin| A colecton
Acentral|  The NiH genotc soquencf  fusnza vine Adatsbaseof huf  ofernce o] Viral Genomes
These rg oher NGB! catabe|  comparatve the biclogy 3 .
(EMBL), and Genark | and submision o GenBank 792 et o °% ke 1o el genome se
molecule | an b accessed through| | viruses. Retrovirus R » @ colect b s o viral g
£ST ans Nucletce G55 Databaso o lstef  Acolecton
Consen Journale in NCBI Datsbasesl  matational. Each | identfythe gy LS Janation
Acollabd  Gene Subsetoft1e NLW Catsog i organim, whi too o Influenza g i , analysis
toois, including vius-specific BLAST pages, and genome amnotation pipeines.
Consery  conttut gena-speciic d erobe SaRs Cov
Acollect] | interactions) lodi MeSH Database
Homelogs, prtein domai
domains MeSH terminclogy provides a|
Gene Expression Omniti Protein Clusters | Sequence Read Archive (SRA)
Databast  a pubic functional genor| | MedGen 5
Adiisor] ol re provided o nlp| | AP Ui " anc Paciic
Nucleot anales ok
Gone Exprossion Omai | Publed, and ot sourcas
tores curated gane ex; Protein Database| tructure (Molecular Modeling ase)
Databasi| St tod garo s\ el Structuro (Molocuar Modeling Datab
Adivisi compranansive manuslon {
Databas i Taxonom,
Newta aro
Provides links o tutorials and | added o the

NCBI Glossary Gontains nique,
Partof ha NCBI Handbosk, 1
Databse.
Compounds aro pr
avaiablofor 503l Trace Archive

soquoncing pojocs

base calls
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The data in GenBank can be accessed via the NCBI Entrez system — a
search engine that queries the databases at the National Center for

Biotechnology Information (NCBI)

NCBI Home
Resource List (A-Z)
All Resources

Chemi

s & Bioassays
Data & Software

DNA & RNA

Domains & Structures
Genes & Expression
Genetics & Medicine
Genomes & Maps
Homology

Literature

Proteins

Sequence Analysis
Taxonomy

Training & Tutorials.
Variation

Bax

[

Welcome to NCBI

‘The National Center for Biotechnology Information advances science and health by providing access to biomedical

and genomic information.

About the NCBI | Mission | Organization | Research | NCBI News

Get Started

« Tools: Analyze data using NCBI software
« Downloads: Get NCBI data or software

How-To's: Leam how to accompiish specific tasks at NCBI

« Submissions: Submit data to GenBank or other NCBI databases

NCBI Twitter feed

Popular Resources
PubMed
Bookshelf
PubMed Central
PubMed Health
BLAST
Nucleotide
Genome

SNP

Gene

Protein
PubChem

NCBI Announcements

Update on PubMed Commons'
comments in the early pilot phase

Nov 1,2013
PubMed Commons is a new system that
Human CCDS release 14 is now

available in the Gene database

http://www.ncbi.nlm.nih.gov/
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GQuery

NCBI Global Cross-database Search

Search NCBI dat

Literature
22286
24966

41 NLM Catalog: books, journals and more in the NLM Collections

PubMed: scientific & medical abstracts/citations

PubMed Central: full-text journal articles

Health
25  PubMed Health: clinical effectiveness, disease and drug reports
16 MedGen: medical genetics literature and links
GTR y
e) dbGaP: genoty en e studie
Organisms

ne)  Taxonomy: taxon:

Nucleotide Sequences

—_

N
&
S

Nucleotide: DNA and RNA sequences

GSS: genome survey sequences

i
B i~

EST: expressed sequence tag sequences

19 MeSH: ontology used for PubMed indexing
287 Books: books and reports
305  Site Search: NCBI web and FTP site index
15 ClinVar: human variations of clinical significance
98 OMIM: online mendelian inheritance in man
C OMIA: on ndelian inf 1ce in an
6  SRA: high-throughput DNA and RNA sequence read archive
9 PopSet: sequence sets from phylogenetic and population studies
951  Probe: sequence-based probes and primers

oo vis
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Nucleotide

Display Settings: () Summary, 20 per page, Sorted by Default order

See BAX BCL2-associated X protein in the Gene database
bax in Homo sapiens | Mus musculus | Rattus norvegicus | All 109 Gene records

| Nucleotide + | /Bax { search
Savesearch Limits Advanced
Filter your results:
@ Found 8049 nucleotide sequences. Nucleotide (7144) EST (898) GSS (7) All (7144)
Bacteria (2509)

INSDC (GenBank) (4555!

Results: 1 to 20 of 7144

Rattus norvegicus bax mRNA, partial cds
1. 402 bp linear mRNA
s Accession: U32098.1 GI: 975869
GenBank FASTA  Graphics

Related Sequences

([ Piscirickettsia salmonis alanine racemase (alr) gene, pa
2. (ospA), and transposase (tnpA) genes, complete cds
4,983 bp linear DNA
Accession: AF184152.1 GI: 10441343
GenBank FASTA Graphics ~Related Sequences

cds; and BAX (bax), DNA rej

Danio rerio Bax (bax) gene, complete cds

3. 579 bp linear DNA

Accession: AF231015.1 GI: 7673631

GenBank FASTA Graphics Related Sequences

Page 1 |0f358 Next> Last>>

‘W Top Organisms [Tree]
Escherichia coli (1359)
Saccharomyces cerevisiae (405
Homo sapiens (375)
synthetic construct (307)
Candida albicans (300)

Al other taxa (5305)

More...

enzyme RadA (radA), 17 kDa antigen

Find related data
Database: _Select
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Nucleotide [ Nucleotide ¢ Bax

Savesearch Limits Advanced
Display Settings: (¥) Summary, 20 per page, Sorted by Default order

Results: 1 to 20 of 2542

" VSU1
4,734,438 bp circular DNA
Accession: NC_016514.1 (f: 365968300
GenBank __FASTA__Grafics

complete genome

Enterobacter dloacae subsp. cloacae ENHKUO1 chromosome, complete genome
2. 4,726,582 bp circular DNA

Accession: NC_018405.1 GI: 401761514

GenBank FASTA  Graphics

") Homo sapiens BCL2-associated X protein (BAX), transcript variant sigma, mRNA
3. 849 bp linear MRNA

Accession: NM_138764.4 Gl: 242117892

GenBank FASTA Graphics Relaled Sequences

Homo sapiens BCL2-associated X protein (BAX), transcript variant alpha, mRNA
4. 888 bp linear MRNA

Accession: NM_138761.3 Gl 163659848

GenBank  FASTA Graphics ~Related Sequences

Sendto: () Filter your results:

Page[1 |of128 Next>

Last>>

All (7144)

Bacteria (2599)

INSDC (GenBank) (4555)
mRNA (1924

RefSeq (2642)

W Top Organisms [Tree]
Homo sapiens (250)
Mus musculus (102)
Escherichia coli (100)
Rattus norvegicus (69)
Bos taurus (49)
All other taxa (2071)
More.

Find related data

Database: | Select .

Help

Manage Fiters

The Genome Access Course

Accession numbers are a string of letters and/or numbers
that corresponds to a molecular sequence

Examples (all for beta globin, HBB):

X02775
NG_000007.3
rs192792910

AA970968.1
NM_000518.4

NP_000509.1
CAA00182.1
Q14473
1YEO|B

GenBank genomic DNA sequence
RefSeqGene
dbSNP (single nucleotide polymorphism)

An expressed sequence tag
RefSeq DNA sequence (from a transcript)

RNA

RefSeq protein
GenBank protein l
SwissProt protein

Protein Data Bank structure record

DNA

Protein

April 2015
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There are several efforts, including the RefSeq project, to
compile high quality data from the source datasets

D NA Table 1. The RefSeq accession number format and molecule types.

“The goal of the NCBI RefSeq project is to provide an accurate, non-redundant, and
comprehensive collection of naturally occurring DNA, RNA, and protein molecules for
major organisms.”

| =

ssion prefix Molecule type Comment
AC_ Genomic Complete genomic molecule, alternate assembly
R NA NC_ Genomic Complete genomic molecule, reference assembly
NG ‘Genomic Incomplete genomic region
NT. Genomic Contig or scaffold, clone-based or WGS?®
Nw_ Genomic Contig or scaffold, primarily WGS?
NS_ Genomic Environmental sequence
Nz_b Genomic Unfinished WGS
i NM mRNA
Protein 33- i
XM_¢ mRNA Predicted model
XR_¢ RNA Predicted model
AP. Protein Annotated on AC_ alternate assembly
NP_ Protein
YP_© Protein
Xp_¢ Protein Predicted model
ZP ¢ Protein Predicted model, annotated on NZ_ genomic records

? An ordered collection of WGS for a genome.

*Whole Genome Shotgun sequence data.
Yo | & RefSeqg
genomes transeripts-proteins

¢ Computed.

April 2015
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The RefSeq Project uses status codes and has extensive

additional resources at the NCBI

RefSeq Status codes

Code
GENOME
ANNOTATION
INFERRED

PREDICTED
PROVISIONAL

REVIEWED

VALIDATED

WGS

Description

The RefSeq record is provided via automated processing and is not subject to individual review or revision between
builds.

The RefSeq record has been predicted by genome sequence analysis, but it is not yet supported by experimental evidence.
The record may be partially supported by homology data.

The RefSeq record has not yet been subject to individual review, and some aspect of the RefSeq record is predicted.
The RefSeq record has not yet been subject to individual review. The initial sequence-to-gene name associations have
been established by outside collaborators or NCBI staff.

The RefSeq record has been reviewed by NCBI staff or by a collaborator. The NCBI review process includes assessing
available sequence data and the literature. Some RefSeq records may incorporate expanded sequence and annotation
information.

The RefSeq record has undergone an initial review to provide the preferred sequence standard. The record has not yet
been subject to final review, at which time additional functional information may be provided.

The RefSeq record is provided to represent a collection of whole genome shotgun sequences. These records are not
subject to individual review or revisions between genome updates.

April 2015
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Organism Specific Databases

LOGIN | Why Login? | Create New Account

Quick search | | Gene search

MG1655_change organism database

Registration Open
Searching Escherichia coll

Home search Tools Help
About EcoCyc
ECOCYC OVERVIEW
Project Overview
Guide to EcoCye EcoCyc is a scientific database for the bacterium Escherichia coli K-12 MG1655. The EcoCyc project performs literature-based curation of the entire genome,
Guided Tour and of transcriptional regulation, transporters, and metabolic pathways. [project overview]
st onatVideos New to EcoCyc? Take the guided tour of the EcoCyc.org Web site, watch our free online instructional videos, or read our 2011 article: EcoCyc: a comprehensive
e database of Escherichia coli bioloay.
Steering Committee. Need help? Please contact us.
Credits
Contact Us
ECOCYC NEWS
ot o « The first E. coli publication
[ — The oldest E. coli paper we've found indexed in PubMed is The Importance to the Surgeon of Familiarity with the Bacillus Coli Communis by Roswell Park.
e s The oldest paper around is the original by Escherich. It's not indexed in PubMed, but you can click the following link to read Die Darmbakterien des
e Neugeborenen und Séuglings.

QUICK SEARCH

PN L T S ——

Proteins

Advanced Search

Expression Data Genomic Data Systems Biology

earch | Genome Browser Download

BLAST | Diversity Sequencing | Comparative Analysis | Feature Operon Bror

TB Genomes Database

Systems Biology

Operon Browser

The Genome Access Course

Organism Specific Databases

Advanced Gene Searches
= UCDAVIS Gene Ontology ~ Microarray
— ] i KOMP Repository Disease Literature
ul

Home | MyKOMP | Login  New Account Catalog

KNOCKOUT MOUSE PROJECT Contact Information

ick here

© KOMP2 mice now available from the KOMP Repository:

Search gene or ID Search [Products... ) Browse

[ Gene symbol...

You can search by gene name, gene ID or
project!

Home  Search  Tools Downloads Links  About

Welcome to The Yak Genome
Database

The recent sequenced yak genome Assembly Yak_1.1 has a size of 2,657 Mb
with 65X coverage. A total of 22,282 protein-coding genes were predicted
based on RNA-seq, homology and ab initio gene prediction. The high
coverage premitted identification of 2.2 million heterozygous single
nucleotide variants(SNVs) within the sequenced individual.

'YGD includes GBrowse genome browsers, BLAST databases and other tools
to facilitate the study of gene function and genome evolution.

11
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Worked examples 1: NCBI gene
information

April 2015

The Genome Access Course

ACCTTCACTTGAGCTAGGAAGGGCGCATTACCTTACTGGAGGTAAAGTAAGTTTGGCCTCTGTTG
TCATGTGAGTCGTATCTAGAAACGCAGCAAGGGTGTGGGAATATCTTAACACAGGGTCTCATTGG
AGCCCGTAGTTCACAGAAACCTCAGGCGGTCGGCATTACGGCTGTGACATTTGAGGTGAAGGTGT
CAGCATATATCCACCCCCCACCCCAAACCCCTGGCTACTAAAGTAACATTGGTTTGTTTTTTGAG
ACAGGATCTTGGTGTGTAGTTGAGGCTGGCCTCAAAGCCTAGGGTGGCCTGGGACAAAGTCAGCC

TTCTGAGTGTTGGG! ACCCTTAGTACTAA
GCACATGTGTATGC( |\ /I d d ° ACTATCAAATACTG
TATGACCTGTTGGA( Oorc advanced. GGCTGGGGTTATCA
CAGAGAAAGGAGCT' . GGTATTTTCTCAAT
TACTGATCAAGGGG( Gene eXpI’eSSIOn TAGTCTTGGGTTCT
ATAAGAGAGGAGGC' CTCTGCATCAGCTC
CTGCTTCCTGACCT( AGCAATGTGAAAAG
TGTAAGCCGAATAAI = RNA TGCAGGAATAGAAA

CCCTGACTAAGACAGAGL LG IGU LTI I TATAGIGAACACTTIGAAAAATAACTCAGTCTAGAGAA
TTTGTTGGAAATGTTTACAATCAAACTGTAGCAACATTGATAGATGTATTGTTTAACTGAATATA
TAAACAGGCATTTTTAATGTAGAATTTTCAAGCTTCATAATAGATAAATTAGCCTCATCTAATTT
TATTAGGCAGCTATTCTTTTAAAATTAAGGCAGTTTGGGTAAGGGATATGAGACGTCAAGATGTA
TAAAATAACCCAAAGATTATCACTTAAGATTTTTACTGAAAAGATGCTGCAGGTATGTGCAGTCT
CATGTTTGCCAAGTATGAGGTGCACTAGTCCCAACTGTCCTGAAATTCACTGTAGAATGGCCTGA
CCATGAGCTTTAAGAAGGTCTGTGTGTTTCTGCCTCCCAAGTACTGTGCAAGACTTGCATCAGCA
TTCCTGGTCTTAGTAGAATGCTGTGTGTTTTGGTGTTGGAACATGGCCCCAAAGGGCAGATTTAA
TTTCTGTTTCTTTGTACTATGTGATGTTTCTAAACATT

12
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There are three major (and many minor) gene expression
resources: UniGene, GEO, and BioGPS

* Unigene: UniGene computationally identifies transcripts
from the same locus; analyzes expression by tissue, age,
and health status; and reports related proteins (protEST)
and clone resources. Zs

http://www.ncbi.nim.nih.gov/sites/entrez?db=unigene *

RNA » GEO profiles: stores individual gene expression profiles
from curated DataSets in the Gene Expression Omnibus

l (GEO) repository. Search for specific profiles of interest
based on gene annotation or pre-computed profile
Protein characteristics. — —_— T
l http://www.ncbi.nlm.nih.gov/geo/
. * BioGPS: a free extensible and customizable gene
Function annotation portal, a complete resource for learning about
gene and protein function. = = —T
http:/biogps.gnf.org/ &;.,E"””’s i

The Genome Access Course

BioGPS is a very useful stop to ask questions about
where a gene is expressed and it is now customizable

f
B G PS A free extensible and customizable gene k
|O annotation portal, a complete resource for [
A learning about gene and protein function. .. %
»

Plugins »  Datasets »

Simple to use Search genes here:
1 D Search | Example Searches
for your gene of interest (click to try these samples)
- Gene Symbol(s)
ew " B
Wildcard queries
2 ﬁ] the gene annotation report ! au
Gene Ontology
3 Browse Affymetrix IDs
B  the gene reportlayouts Interpro
4 __\ Build Genomic interval
'our own gene report —
e ¥ C B Press Ctrl-Enter or click (_Search
Details » /
@ User Love News and Musings ‘
\
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UniProt combines the UniProtKB, UniRef, and UniParc
databases in a comprehensive resource

http.//www.uniprot.org

UniProtKB = SWISS-PROT (manually annotated)+
TrEMBL (automatically annotated and NOT
reviewed)

RNA

l

Protein

UniRef = sequence clusters

UniParc = Sequence archive

>sp|P31273|HXC8_HUMAN Homeobox protein Hox-C8 (Hox-3A) - Homo
sapiens (Human) .
MSSYFVNPLFSKYKAGESLEPAYYDCRFPQSVGRSHALVYGPGGSAPGFQHASHHVQDEFE
HHGTSGISNSGYQONPCSLSCHGDASKFYGYEALPRQSLYGAQQEASVVQYPDCKSSANT
NSSEGQGHLNQONSSPSLMFPWMRPHAPGRRSGRQTYSRYQTLELEKEFLFNPYLTRKRRI
EVSHALGLTERQVKIWFQNRRMKWKKENNKDKLPGARDEEKVEEEGNEEEEKEEEEKEEN
KD
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PDB

BE @ O % B un9l5AM A 62%@F 4) = Ward, Jeremy Q iE
RCSB Protein Data Bank - RCSB PDB

__®_QuickTime Pl File Edit View Window Help

« 2| [ wwwrcsb.org

m
ZPDB .
z

DB-101

Advanced 9., PDB 1D, molecule name, author

Search History (3), Previous Results (1505)

Trello The New York Times _Google Calendar Apple iCloud _Facebook Twitter Wikipedia Yahoo! News ™ Popular ™

An Information Portal to Biological Macromolecular Structures
A5 of Tuesday Nov 05, 2013 at 4 PM PST there are 95280 Structures S)7 e

Search TN Author  Macomoecule  Sequence  Ligand @

Biological Macr I

Full Description

4 Learn: Featured Molecules
Structural View of Biolcgy

Molecule of the Month

ce

Hide

Lst View of Archive By: Title | Date | Category.

B8 G @ >

SNARE Proteins
7 I
=9 When these vesicies reach
i are used inside cells to tran:

nerve synapse:
Query Resu
Query History (3 Full Article

have corrupted these lines

deliver proteins and and outside of cells.
proper  they fuse with a membr 90. For Instance, vesicies
sport digestive enzymes from the Golgi to their final location in lysosomes. They are also used to

deliver molecules out of the cell: for example, neurotransmitters are released from vesicies that fuse with the cell membrane at

Nobel Prize was awarded to three researchers who have revealed the central molecular machinery for

this process of vesice fusion.

Protein Structure Initiative Featured System

) G Proteins and Cancer
I e R vt e ot ot v oo o, g s e
i e e b

' to grow, and If necessary, the best time to die. Cancer cels, on the other hand, typically
of communication, allowing them to grow without limits and selfishly steal resources for themselves.

normal cell

different molecules that are changed when a

3 o
=
PDE  2EMDaabank

PDB Statistics | 04

Latest release:
September 2013

Drug and Drug
Target Mapping

New tool to search drugs &

drug targets in the PDB

[ Website Release Archive.

Weekly | [ Quarterly | Yearly

Comparison Tool for
Exploring Sequence and
Structure Alignments.

cel.
i RTT

[T

Te%

14
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The ExPasy Portal provides databases and software tools for proteomics,
genomics, phylogeny, systems biology, population genetics, and
transcriptomics

DNA ms &“ BEm?ﬁglnAmtchg/Roscurco Portal

Home About Contact

Query all databases s x search help
v
m ExPASy is the SIB Bioinformatics Resource Portal which provides access to scientific Popular resources
CECN  cioboces ord sftvare toos (is., resourcss) in diferent aress o fe sciences inluding
RNA proteomics, genomics, phylogeny, systems biology, population genetics, transcriptomics ) (RS
ESTLD efc. (see Categories in the left menu). On this portal you find resources from many @& SWISS-MODEL
genomics different SIB groups as well as external institutions. . STRING
structural bioinformatics ~ PROSITE
systems biology Featuring today
v phylogenylevolution
Vertex Cover Latest News 5]
population genetics
. resolves a vertex cover problem ﬂ . . . .
P rOteI n transcriptomics details] Protein Spotlight: the silence within
- 2013-0408
biophysics There can be little worse than seeing -
imaging and feeling - your own child retreat into
3 a world that doesntt involve yours.
IT infrastructure Especially at a period of life when
contact with a mother and a father is
v drug design such a vital component ...More.

Function http://www.expasy.org/
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Worked examples 2: Gene
Expression

April 201
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A. WEI

NCBI: EntrezGene - Find all functional information for human BAX
(or your gene of interest)

3 NCBI  Resources () How To )

National Center for Biotechnology Information

Resources

NCBI Home

All Resources (A-Z)
Literature

DNA & RNA
Proteins

Sequence Analysis
Genes & Expression
Genomes

Maps & Markers
Domains & Structures
Genetics & Medicine
Taxonomy

Data & Software
Training & Tutorials
Homology

Small Molecules

Variation

PubMed Central

Free Full Text. Over 1,500,000 articles

from over 450 journals. Linked to PubMed

and fully searchable.

n 1 2 3

How To...

Obtain the full text of an article

Retrieve all sequences for an organism or tax e patasets
Find a homolog for a gene in another organism

My NCBI | Sign In

Search | Gene ! :]lor Bax
| All Databases
NCBI Web Site
Databases
PubMed Help Us Improve
Protein
Nucleotide
EST Send us feedback on the new home
GSS page and guide pages design
Structure
Genome
Books
! CancerChromosomes
Conserved Domains
3D Domains

Genome Project
dbGaP

GENSAT

GEO Profiles

Find genes associated with a phenotype or disease

Design PCR primers and check them for specificity

Find the function of a gene or gene product

Find syntenic regions between the genomes of two organisms

Newest H1N1 influenza
sequences
Submit flu sequences to

Seeall ...
About the NCBI

The National Center for Biotechnology |

GenBank

Latest HIN1 citations in
PubMed

MedlinePlus (consumer health
information)

Information advances science and . ;
Enviro-Health links

health by providing access to biomedical and genomic information.

1. NCBI
home page:
drop down
menu and
highlight
‘Gene' .

Type in
‘BAX’ and

Name/Gene ID Description

_| Bax
ID: 12028

_| Bax
ID: 24887

) bax
ID: 12933551

| BAX
ID: 280730

BCL2-associated X
rotein [Homo sapiens

BCL2-associate
protein [Mus musculus
(house mouse)]

Bcl2-associated X
protein [Rattus
norvegicus (Norway
rat)]

hypothetical protein
[Escherichia coli str.
K-12 substr. W3110]

BCL2-associated X
protein [Bos taurus
(cattle)]

Location Aliases

Chromosome 19, BCL2L4

NC_000019.10
(48954860..48961798)

Chromosome 7,

Go .

complement)

Chromosome 1,
NC_005100.4
(101451801..101457207,

2. BAX in different
species, choose
human

complement)

NC_007779.1 Y75_p3605
(3903238..3904062)

Chromosome 18, BOS_17596

AC_000175.1
(55985166..55989379)




Entrez gene entry for Human BAX Gene - scroll down to find a wealth of information

BAX BCL2-associated X protein [ Homo sapiens (human) ]

Gene ID: 581, updated on 5-Oct-2014

~ Summary al2
-
Official Symbol BAX provided by HGNC Table of contents
Official Full Name BCL2-associated X protein provided by HGNC Summary

Primary source HGNC:HGNC:959
See related Ensembl:ENSG00000087088; HPRD:02498; MIM:600040; Vega:OTTHUMG00000160476
Gene type protein coding Genomic regions, transcripts, and products
RefSeq status REVIEWED Bibliography
Organism Homo sapiens
Lineage Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria;
Euarchontoglires; Primates; Haplorrhini; Catarrhini; Hominidae; Homo Variation
Also known as BCL2L4
Summary The protein encoded by this gene belongs to the BCL2 protein family. BCL2 family members
hetero- or homodimers and act as anti- or pro-apoptotic regulators that are involved in a widd Pathways from BioSystems
cellular activities. This protein forms a heterodimer with BCL2, and functions as an apoptotic| |nteractions

This protein is reported to interact with, and increase the opening of, the mitochondrial voltag] ) )
. L O AL e e L il and tha o] General gene information

Homology, Gene Ontology

Genomic context

Phenotypes

HIV-1 interactions

~ Genomic regions, transcripts, and products 2|2
ein information

Go to reference sequence details
nce Sequences (RefSeq)

Genomic Sequence: NC_000019.10 chromosome 19 reference GRCh38 Primary Assembly v lences

Go to nucleotide: Graphics FASTA GenBank |ks

) NC_000019.10: 49M..49M (9.0Kbp)~ | “ | @ D | - I + T AToolsv T | ¥Configure & 7 ~
|4Q,954 K ]49,955 K JAQ,QSS K \4&,957 K 149,959 K \48,959 K \43,‘388 K J4Q,951 K ]49,952 K

Genes, NCBI Homo sapiens Annotation Release 106

®

gAx l—r—-l——- —i——i —
CCDS Feat
ccosiz “ Bibliography 2|7
cCos127
cCos127
Prr— Related articles in PubMed
Genes, En. .
1. [Foci of Iymghocl
SEE00ERaSTH Shvets VN. Med R GeneRIFs: Gene Into F i What's a GeneRIF?
2. NMR studies of i 1. miR-511 regulates the growth of radioresistant lung cancer cells by increasing BAX expression through TRIB2.
Yao S, et al. Arch 2. Superoxide activates mTOR-elF4E-Bax route to induce enhanced apoptosis in leukemic cells.
3. ROS-mediated JJ 3. SRF can induce the apoptosis of EBV-transformed B cells through JNK/p38-MAPK activation. SRF triggered the
B cells. eneration of reactive oxygen species (ROS), translocation of Bax into the mitochondria, disruption of mitochondrial
Park GB, et al. Int membrane potential.
4. BaxA2 Family Al 4. a missense mutation in the C-terminal transmembrane domain of proapoptotic BAX (G179E) was found, which abrogated
Haferkamp B, et al BAX anchoring to mitochondria and blocked ABT-199-induced apoptosis both in vitro and in vivo
mRNA and Protein(s) Im
CF7
NM_001291428.1 — NP_001278357.1 apoptosis regulator BAX isoform 1
See proteins identical to NP_001278357.1
Status: REVIEWED pm
nce of

Description  Transcript Variant: This variant (1) encodes the longest isoform (1).
Source sequence(s) Al565203, AK291076, BE396495, BM673184, CN281003
UniProtKB/Swiss-Prot | Q07812
Conserved Domains (2) summary

cd06845 Bcl-2_like; Apoptosis regulator proteins of the Bcl-2 family, named
Location:25 — 158  after B-cell lymphoma 2. This alignment model spans what have
been described as Bcl-2 homology regions BH1, BH2, BH3, and
BH4. Many members of this family have an additional C-terminal
transmembrane ...
TIGRO0865 bcl-2; apoptosis regulator
Location:5 — 182




Links to other Entrez databases and other ancillary databases

-~

Related information
Order cDNA clone

3D structures

BioAssay

BioAssay, by Protein Target
BioProjects

BioSystems

CCDS

Conserved Domains

dbVar

EST .
Full text in PMC Protein

function

Genome
GEO Profiles

HomoloGene

Map Viewer

Gene Nucleotide

expression OMIM
Probe
Protein
PubChem Compoupd
PubChem Subsjénce
PubMed
PubMed (GeneRIF)
PubMed (OMIM)
RefSeq Proteins
RefSeq RNAs
RefSeqGene
SNP
SNP: GeneView

SNP: Genotype

Taxonomy Visit OMIM

UniGene
UniSTS



Home | About | Statistics v+ | Downloads | Help ~ | External Links | Copyright | Contact Us

*J select Language | ¥

Search OMIM (search ) Sort by: @ Relevance O Date updated

Advanced Search: OMIM, Clinical Synopses, OMIM Gene Map
Search History: View, Clear

*600040
BCL2-ASSOCIATED X PROTEIN; BAX

HGNC Approved Gene Symbol: BAX
Cytogenetic location: 19q13.33  Genomic coordinates (GRCh37): 19:49,458,116 - 49,465,054 (romnce

Gene Phenotype Relationships

Location Phenotype Phenotype
MIM number

19q13.33 Colorectal cancer
T-cell acute lymphoblastic leukemia

TEXT

Description
The proapoptotic BAX protein induces cell death by acting on mitochondria.

Cloning
Oltvai et al. (1993) identified BAX as a protein partner of BCL2 (151430).

Gene Function

Development as well as maintenance of many adult tissues is achieved by several dynamically regulated
processes that include cell proliferation, differentiation, and programmed cell death. Oltvai et al. (1993) noted
that, in the latter process, cells are eliminated by a highly characteristic suicide program called apoptosis. The
best-defined genetic pathway of cell death exists in the nematode Caenorhabditis elegans. Two autosomal
recessive death effector genes, ced-3 and ced-4, are required for the death of all 131 cells destined to die during
worm development. One autosomal dominant death repressor gene, ced-9, can save those cells in its gain-of-
function form. This implies that both effector and repressor genes also exist within each mammalian cell death
pathway. BCL2 is one such mammalian gene that has been identified; it functions as a repressor of
programmed cell death.

» Table of Contents - *600040
External Links:

» Genome

» DNA

» Protein

» Gene Info

» Variation

» Animal Models

» Cellular Pathways

Summary of information for human BAX gene

- includes any relevant disease association
- check for ‘last update’ at the bottom



Click back to EntrezGene entry for BAX
Click ‘homologene’

HomoloGene:7242. Gene conserved in Euteleosto|
Genes

Genes identified as putative homologs of one another d
the construction of HomoloGene.

List of all ‘catalogued’ orthologues at
NCBI. Click ID 7242

S| BAX, H.sapiens
BCL2-associated X protein
S| BAX, Ptroglodytes
BCL2-associated X protein
S| BAX, M.mulatta
BCL2-associated X protein
S| BAX, C.lupus
BCL2-associated X protein
| BAX, B.taurus

BCL2-associated X m
)

| Bax, M.musculus

BCL2-associated X protein

S| Bax, R.norvegicus
Bcl2-associated X protein

S| bax, X.tropicalis
BCL2-associated X protein

S| baxa, D.rerio
bcl2-associated X protein, a

1| NP_620116.1

192 aa

S| XP_00115.
192 aa

S| XP_001113
192 aa

S| NP_00100
192 aa

S| NP_77631

S| NP_03155

View functional
information for mouse
Bax. Go back to
Homologene and click
‘M. musculus Bax.

192 aa

51| NP_058755.2

192 aa

1] NP_989185.1

221 aa

S| NP_571637.1

192 aa

Display Settings: (v Full Report

Bax BCL2-associated X protein [ Mus musculus ]
Gene ID: 12028, updated on 4-Nov-2010

~ Summary
Official Symbol Bax provided by MGI
Official Full Name BCL2-associated X protein provided by MGL

Primary source MGI:99702
See related Ensembl:ENSMUSG00000003873
Gene type protein coding

Entrez Gene for Mouse
Bax. Scroll to find ‘Links
to external resources’ and
click on MGI

RefSeq status VALIDATED -
Orfi:'e":gr: AEAS:a:ZSt;;u;Zlazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Euthe! Llnk%er resou rces
Ao Known as :I:;oldea; Muridae; Murinae; Mus; Mus MGI
Ensembl

ucscC
MGC
KEGG

Reactome

Evidence Viewer
Gene Expression Database (GXD) at MGl




GI Celebrate 25 years with us

TING 25 YEARS

About Help FAQ Home | Genes | Phenotypes | Human Disease | Expression

Search v Download v More Resources v Submit Data Find Mice (IMSR)

?

Bax
Gene Detalil

34 Analysis Tools

Symbol Bax
Name |BCL2-associated X protein
ID|MGI:99702

Feature Type protein coding gene

Genetic Map |Chromosome 7
29.32 cM, cytoband BS
Detailed Genetic Map * 1 cM

Mapping data(11)

Information for Bax in
Organism Specific Databases,
e.g2 Mouse Genome
Informatics (MGI).

To view disease relevant
information, click ‘all
phenotypic alleles’ .

T T

Sequence Map

Chr7:45461695-45466898 bp, - strand
From NCBI annotation of GRCm38

Get FASTA | 5204 bp =0 kb flank

VEGA Genome Browser | Ensembl Genome Browser | UCSC Browser | NCBI Map Viewer

7:45461695. .45466898

HGI Genone Features
MGI_99702_Bax
- e L |
protein coding gene

Mouse Genome Browser

Ver L 7242 Vertebrate Homology Class

Protein SuperFamily: apoptosis requlator BAX
Gene Tree: Bax

homology|1 human; 1 mouse; 1 rat; 1 chimpanzee; 1 rhesus macaque; 1 cattle,

dog; 1 western clawed frog; 1 zebrafish

Human |Human Homolog BAX, Bcl2-associated X p

homologs |NCBI Gene ID 581
neXtProt AC NX_ 007812

Human Synonyms BCL2L4
Human Chr (Location) 19q

13.4; chr19:48954860-48961798 (+) GRCh38

Mutations, | All mutations/alleles(41) : Gene trapped(35) Targeted(6)
alleles, and

phenotypes Homozygous null mutants display hyperplasia of thymocytes and B cells, reproductive failure with abnormal germ cells and gonadal morphology, and reduced cell death in the CNS
and PNS. Female mutants exhibit a prolonged ovarian lifespan.

All strains of mouse

Export: [ Tes ] - Excet ]

with mutations in Bax.

Allele Symbol S = ynonyms  Category
Gene; Allele Name

<>

Abnormal Phenoj
Systems

paximiDlc 4—

BCL2-associated X protein; targeted 7 bax-
mutation 1, Dennis Y Loh

Bax:mlo'xa

BCL2-associated X protein; targeted 7 bax -
mutation 1, Osborne FX Almeida

Baximisik

. . Bax-,
BCL2-associated X protein; targeted 7 Bax1
mutation 1, Stanley J Korsmeyer

Baxim2sik

BCL2-associated X protein; targeted 7 Bax'

mutation 2, Stanley J Korsmeyer

Targeted
(Null/knockout)

Targeted
(Null/knockout)

Targeted
(Null/knockout)

Targeted
(Conditional ready,
No functional change)

Click on strain name to
reveal phenotypic

celuar, nenvowd - Jnformation for

celuar, endocr] - 1NA1VIdual strains.

hematopoietic,

cellular, nervou

system, renal/urinary, reproductive, respiratory,
skeleton, tumorigenesis

hematopoietic, immune, mortality/aging,
renal/urinary, skeleton, tumorigenesis




TETyETET AT e
Nomenclature | Mutation origin | Mutation description | Phenotypes | Find Mice (IMSR) | Notes | References
Nomenclature Symbol: | gaxtm1Dlo

Name: | BCL2-associated X protein; targeted mutation 1, Dennis Y Loh
MGIID:  MGI:2158306
Synonyms: | bax-

Gene: Bax Location: Chr7:45461695-45466898 bp, - strand Genetic Position: Chr7, 29.32 cM, cytoband BS

Mutation

o Germline Transmission: | Earliest citation of germline transmission: 1:39573
origin

Parent Cell Line: E14 (ES Cell)
Strain of Origin: | 129P2/OlaHsd

Mutation | ajjele Type: | Targeted (Null/knockout)

description . .
Mutations:  Insertion, Intragenic deletion
A 5.6 kb genomic fragment containing exons 2-6 was replaced with a neomycin selection cassette. (J:39573)
Phenotypes Key: | [hm [ homozygous ht | heterozygous tg [ involves transgenes V| phenotype observed
en | conditional genotype | ox | complex: > 1 genome feature | ot | other: hem N | normal phenotype
Genotypes: | Genotype Allelic Composition Genetic Background  Cell Line(s)
| Bax1010 /gt 100 involves: 129P2/Olatsd
= gmi0io
o2 8cl211EM1000/p o O involves: 129P2/0laHsd
.
Phenotypes:
P! Affected Systems ] 1CK On arrow:
.
Kshow o hide all amotated terms
cellular Plv|v .
—— o[ Decrease apoptosis - not
nervous system vV

o B o gy surprising for a
proapoptotic gene!

cellular /
decreased apoptosis ( J:66953 )

decreased neuron apoptosis ( J:39573 , J:66953 )
levels of apoptosis at 48 hours (J:35573)

* E12.5 primary telencephalic cultures show a small resistance to AraC induced neuronal cell death relative to wild-type (J:66953)

nervous system
decreased neuron apoptosis ( J:39573 , J:66953 )

of apoptosis at 48 hours (J:39573)

* E12.5 primary telencephalic cultures show a small resistance to AraC Induced neuronal cell death relative to wild-type (J:66953)

» E12 brainstem and ventral spinal cord have fewer TUNEL positive cells than normal while E12 primary telencephalic cultures show wildtype

* E12 brainstem and ventral spinal cord have fewer TUNEL positive cells than normal while E12 primary telencephalic cultures show wildtype levels

o)
)% Site Search:
§ Z FIN General Information

Home Genes/Markers/Clones Expression Antibodies BLAST Mutants/Morphants/Tg Anatomy Maps Publications

ZFIN ID: ZDB-GENE-000511-6

Gene Name:bcl2-associated X protein, a Clle baCk tO HomOIOgene ’

Gene Symbol: baxa

Previous Names: wu:116€01(1) , zBax1(1) , bax, fj16e01, wu:fc50610 ChOOSC Danio I'Cl'iO ‘baX’

Nomenclature History

GENE EXPRESSION: current status) Organism SpeCiﬁC database is ‘Zfin’

All expression data: 20 figure(s) from 15 publications

Directly submitted expression data: 1 figure(s) (1 images) from Thisse et al., 2004 [MGC:66309]

Wild Type Stages, Structures: Zygote:1-cell (0.00h-0.75h) to Adult (90d-730d, breeding adult)
brain, eye ... (all 12) »

Curated microarray expression: GEO (1)

MUTANTS AND TARGETED KNOCKDOWNS:
Phenotype: (current status)

Knockdown reagents: MO1-baxa (1), MO2-baxa (1)

Explore ZFIN to find out more about the BAX gene




to view Gene Ontology terms

Click back to EntrezGene entry for human BAX and scroll down

Function

BH3 domain binding

BH3 domain binding

channel activity

identical protein binding

lipid bindit ltems 1 - 25 of 82
protein bir
protein he

protein ho | B cell apoptotic process

Process

protein ho | B cell homeostasis

B cell homeostatic proliferation

B cell negative selection

Sertoli cell proliferation
T cell homeostatic proliferation
activation of ¢ | Component

activation of ¢
activation of ¢ Bcl-2 family protein complex

cytochrome ¢ | cytosol
cytosol
cytosolic part

endoplasmic reticulum

endoplasmic reticulum membrane

mitochondrial outer membrane

Evidence
Code

IDA

A

Pl

IPI
D

Page 1

of 4

Pubs

PubMed
PubMed
PubMed

Next >

Evidence

Code

DA
IEA
IEA
IEA
IEA
IEA

Last >>

Pubs

PubMed

Evidence
Code

DA
DA
TAS
IEA
DA
DA
TAS

Three different classifications for Gene Ontology:
the molecular level.

assemblies of molecular functions.

protein dimer).

See http://www.geneontology.ore/GO.doc.shtml for more details.

Molecular function: Activities, such as catalytic or binding activities, that occur at
Biological process: A series of events accomplished by one or more ordered
Cellular component: A component of a cell, but with the proviso that it is part of

some larger object; this may be an anatomical structure (e.g. rough endoplasmic
reticulum or nucleus) or a gene product group (e.g. ribosome, proteasome or a

Pubs

PubMed

PubMed
PubMed

Click on ‘BH3 domain binding’ to view associated GO information.




AmiGO 2

Home

Search ~ Tools & Resources Help Feedback About AmiGO 1.8

Search ©

BH3 domain binding
Term Information
Accession GO0:0051434
Name BH3 domain binding
Ontology molecular_function
Synonyms None
Definition Interacting selectively and non-covalently with the BH3 domain of a protein of the Bcl-2 family. The BH3 domain
is a potent death domain and has an important role in protein-protein interactions and in cell death. Source:
Prosite:PS01259, PMID:9020082, PMID:12133724, PMID:11048732, PMID:9704409
Comment None
History See term history for GO:0051434 at QuickGO
Subset None
Community Unavailable
Related to all genes and gene products associated to BH3 domain binding.
to all direct and indirect annotations to BH3 domain binding.
to all direct and indirect annotations download (limited to first 10,000) for BH3 domain binding.
Associations Graph Views Inferred Tree View Ancestors and Children Mappings
) Found entities
Free-text filtering X
] Total: 58; showing 1-10  Results count [ 10+
Your search is pinned to these filters . - -
+ document_category: annotation \—‘L El T PANTHER
+ reguiates_closure: GO:0051434 () Gene/product  Gene/prodi Qualifier  \tion extension  S°U"® Taxon  Evidence Evidence with family Isoform Reference
No current user filters. O Bax BCL2-associated X BH3 domain MGI Mus IS0 UniProtKB:Q07812 bel-2 related  UniProtkB:Q07813 MGI:MGI:4834177
s potein incing sculiss it 1258
O Bel2n Bcl2-like 1 BH3 domain RGD Rattus 1SO RGD:735516 bel-2 related RGD:1624291
» Assigned by binding norvegicus pthr11256
» Ontology (aspect) O Mch :s\_;e:::cze:l leukemia S:;:;xmmn RGD :::‘;ngus 180 RGD:735512 RGD:1624291
» Evidence type O Mch myeloid cell leukemia BH3 domain RGD Rattus IS0 RGD:735513 RGD:1624291
sequence 1 binding norvegicus
» PANTHER family
O Bel2i BCL2-like 1 BH3 domain MGI Mus IS0 UniProtKB:Q07817 bel-2 related  VEGA:OTTMUSP00000016850 MGI:MGI:4834177
+ Quaiier bincing musculus pthr11256
O Bel2 Bcell BH3 domain MGI Mus IS0 UniProtKB:P10415 bel-2 related  VEGA:OTTMUSP00000024915 MGI:MGI:4834177
* Taxon leukemia/lymphoma 2 binding musculus pthr11256
b e () Bel2l1-ps1  Protein Bel2i-ps1 BH3 domain UniProtkB Rattus IEA Ensembl:ENSP00000302564 bl-2 related GO_REF:0000019
binding norvegicus pthr11256
v _Inferred annotation O Bel2ii-psi  Bol2-like 1, BH3 domain RGD Rattus. IEA Ensembl:ENSP00000302564 RGD:1600115
R r— pseudogene 1 bining norvegicus
O Bel2 ‘Apoptosis regulator BH3 domain UniProtKB Rattus IEA Ensembl:ENSP00000381185 bcl-2 related ‘GO_REF:0000019
Bcl-2 binding norvegicus pthr11256
O Bax Apoptosis regulator BH3 domain UniProtkB Rattus 1SS UniProtkB:Q07812 ‘GO_REF:0000024
BAX binding norvegicus




Gene expression: Click back to human BAX entry in Entrez Gene and

link to ‘Unigene’

BCL2-associated X protein ¥

BAX, Homo sapiens

Hs.624291: 139 sequences.
Order cDNA clone

T

Click gene name

BCL2-associated X protein (BAX)

SELECTED PROTEIN SIMILARITIES

Comparison of sequences in UniGene with selected protein reference sequences. The alignments can
suggest function of a gene.

Protein similarity

GENE EXPRESSION

[Show more entries with profiles like this]
GEO profiles: Experimental gene expression data (Gene Expression Omnibus).
cDNA SOUFC:&WMMMMMJ ancreas;

Reference Protein Species Id(%) _Len(a infO fOr BAX
NP_004315.1 BCL2-associated X protein isoform beta H. sapiens 100.0
XP_001155879.1 PREDICTED: similar to Bax alpha P. troglodytes 100.0 214
NP_031553.1 Bcl2-associated X protein M. musculus 96.3 191
NP_001079104.1 BCL2-associated X protein X. laevis 70.8 209
NP_571637.1 bcl2-associated X protein, a D. rerio 59.8 189

Tissues and development stages from this gene's sequences survey gene expression. Links to
express/on resources.
EST Profile: proximate expression patterns inferred from EST sources.

Gene expression
information. Click
on ‘Expression

Profile”

Breakdown by Body Sites o,d
Hs 624291 Tissue expression
adipose tissue 0 0/13156
adrenal gland 20 W 1/33340 patterns for the
ascites 0 0/40056 human BAX gene .
bladder 0 0/30125
blaad 18 21424408
b{ Breakdown by Developmental Stage
Hs.624291
embryoid body 70 - 5/70766
blastocyst 0 0/62333
fetus
neonate
Liver 98 - 13 /131488
Lung 0 0 /282332
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P [
ArrayExpre

Home | Experiments Arrays  Submit Help | About ArrayExpress

ArrayExpress - functional genomics data

Experiments are submitted directly to ArrayExpress or are imported from the NCBI GEO database.

Examples: »

ArrayExpress is a database of functional genomics experiments that can be queried and the data downloaded. It includes gene
expression data from microarray and high throughput sequencing studies. Data is collected to MIAME and MINSEQE standards.

Research = Training Industry About us

Advanced

Services

IEXP-31, cancer, pS3, Geuvadis

® Feedback | /# Login

Search Array

EMBL-EBI

express for
“p53 RNA

Services Research | Training | Indu

ArrayExpress e ma-eq

Home Experiments ~Arrays Submit | Help | About ArrayExpress

ArrayExpress > Search results for "p53 ma-seq”

ArrayExpress results for p53 rna-seq

Examples: E-MEXP-31, cancer, p53, Geuvadis

—Seq”

® Feedbeun | » uygnr

Show more data from EMBL-EBI

E-GEOD-31616  microRNA expression of cancer and matched adjacent tissues from 7 testicular

germ cell tumors and 10 transitional cell carcinomas of bladder

RNA-seq of non
coding RNA

Homo sapiens

E-GEOD-31614  mRNA expression of cancer and matched adjacent tissues of 7 testicular germ  RNA-seq of coding  Homo sapiens

cell tumors and 10 transitional cell carcinomas of bladder RNA
E-MTAB-1683  RNA-seq of coding RNA from enterocytes taken from CKI alpha deletion RNA-seq of coding
mutants (CKI alpha KO), CKI alpha/p53 double deletion mutants (CKI RNA

alpha/p53 DKO) and CKI alpha heterozygous mice (CKI alpha Het) to elucidate

the effect of senescence in mouse colorectal tumor
E-GEOD-45785  Transcriptome-profiling (RNA-seq) and Ribosome-profiling (Ribo-seq) of
treated with Nutlin-3a, an MDM2 inhibitor, which induces p53.

other, RNA-seq of
coding RNA

Homo sapiens

Filter experiments
By organism By armay By experiment type
[ Allorganisms +[ Allarrays + | All assays by molecul + | Al D)
() ArrayExpress data only [ Fiter |
experiments
Accession Title Type Organism Assays Releasedv Processed
E-GEOD-45284  Regulation of constitutive and alternative splicing by PRMTS reveals a role for  RNA-seq of coding  Mus musculus 12 13/09/2013 E /S elect
Mdmé pre-mRNA in sensing defects in the spliceosomal machinery (RNA-Seq) ~ RNA

34 01/09/2013,

Transcriptome and

6 12/06/2013 - Ribosome
10 01/06/2013 & prOﬁllng

EMBL-EBI

/ - Q
AIMAYEXPIress

ArrayExpress > Experiments > E-GEOD-45785

inhibitor, which induces p53.

Status  Released on 1 June 2013, last updated on 21 June 2013

Organism  Homo sapiens
Samples (10)  Click for detailed sample information and links to data

Protocols (4)  Click for detailed protocol information

Description

treated with Nutlin-3a, at 5 timepoints: 0, 2, 4, 6, 19 hrs

Experiment types  other, RNA-seq of coding RNA

Send E-GEOD-45785 data to - GENOMESPACE

Examples: E-MEXP-31, cancer, p53, Geuvadis

Home | Experiments _Arrays ! Submit i Help | About ArrayExpress * Feedback ! # Login

E-GEOD-45785 - Transcriptome-profiing (RNA-seq) and Ribosome-profiling (Ribo-seq) of BJ cells treated with Nutlin-3a, an MDM2

We applied in parallel RNA-Seq and Ribosome-profiling analyses to immortalized human primary BJ fibroblast cells in which p53 was indu
RNA-seq, using Illumina HiSeq 2000, was applied to B cells treated with Nutlin-3a, at 5 timepoints: 0, 2, 4, 6, 19 hrs Ribosome profiling was 3

(E-GEOD-45785)

Industs

Advanced

Services | Research | Training

Information
on the study
including
files to

dowmnload.
11

Contacts i Ran Elkon <geo@ncbi.nim.nih.gov>, Fabricio Loayza-Puch, Rani Elkon, Reuven Agami
Citation  p53 induces transcriptional and translational programs to suppress cell proliferation and growth. Loayza-Puch F, Drost J, Rooijers K, Lopes R, Ell
Europe PMC 23594524
MINSEQE
Exp. design Protocols Factors Processed Seq. reads
Files  Investigation description E-GEOD-45785.idf. txt
Sample and data relationship E-GEOD-45785.sdrf.txt
Processed data (3) E-GEOD-45785.processed.1.zip, .. E-GEOD-45785.processed.2.zip, .*. E-GEOD-45785.processed. 3.zip
Click to browse all available files
Links  GEO - GSE45785, ENA - SRP020544




GEO DataSets GEO DataSets * |

Advanced

EO DataSets

This database stores curated gene expression DataSets, as well as original Series and Platform records in th
Expression Omnibus (GEO) repository. Enter search terms to locate experiments of interest. DataSet records
additional resources including cluster tools and differential expression queries.

Display Settings: (] Summary, 20 per page, Sorted by Default order Send to: [+

® The information on this web site remains accessible; but, due to the lapse in government funding, the information may not be up to date, and the agency may not be able to respond to inquiries until
appropriations are enacted. For updates regarding government operating status see USA.gov.

Search GEO
for “p53
RNA-seq”

Results: 14

Regulation of constitutive and alternative splicing by PRMTS5 reveals a role for Mdm4 pre-mRNA in
sensing defects in the spliceosomal machinery (RNA-Seq)

(Submitter supplied) Protein Arginine MethylTransferase 5 (PRMT5) is known to mediate epigenetic control on
chromatin and to functionally regulate components of the splicing machinery. In this study we show that

selective deletion of PRMTS in different organs leads to cell cycle arrest and apoptosis. At the molecular level,
PRMTS5 depletion results in reduced methylation of Sm proteins, aberrant constitutive splicing and in the
Alternative Splicing (AS) of specific mMRNAs. more...

Organism: Mus musculus

Type: Expression profiling by high throughput sequencing
Platform: GPL13112 12 Samples

Download data: GEO (TXT), SRA SRP019782
Series Accession: GSE45284 |D: 200045284
PubMed Full textin PMC  Similar studies

Transcriptome-profiling (RNA-seq) and Ribosome-profiling (Ribo-seq) of BJ cells treated with

Select

Transcriptome
and
Ribosome

Nutlin-3a, an MDM2 inhibitor, which induces p53.

profiling

[HOME | SEARCH | SITE MaP | GEO Publications FAQ MIAME EmajSiQ 45785
NCBI > GEO > Accession Display & Not logged in | Mh’@‘
Scope: | self j Format: | HTML j Amount: | Quick j GEO accession: [GSE45785 M
Series GSE45785 Query DataSets for GSE45785
Status Public on Jun 01, 2013
Title Transcriptome-profiling (RNA-seq) and Ribosome-profiling (Ribo-seq) of BJ
cells treated with Nutlin-3a, an MDM2 inhibitor, which induces p53.
Organism Homo sapiens . .
Experiment type  Expression profiling by high throughput sequencing Slmllar
Other
Summary We applied in parallel RNA-Seq and Ribosome-profiling analyses to 1nf0rmatlon

immortalized human primary BJ fibroblast cells in which p53 was induced by

Nutlin-3a on the study

Overall design RNA-seq, using Illumina HiSeq 2000, was applied to BJ cells treated with 1 1
Nutlin-3a, at 5 timepoints: 0, 2, 4, 6, 19 hrs 1nCll’1dlng
Ribosome profiling was applied to BJ] cells treated with Nutlin-3a, at 5
timepoints: 0, 2, 4, 6, 19 hrs ﬁles tO
Contributor(s) Loayza-Puch F, Elkon R, Agami R down Oad'
Citation(s) Loayza-Puch F, Drost J, Rooijers K, Lopes R et al. p53 induces transcriptional

and translational programs to suppress cell proliferation and growth. Genome
Biol 2013 Apr 17;14(4):R32. PMID: 23594524

Submission date  Apr 04, 2013
Last update date Sep 30, 2013

Contact name Ran Elkon

Organization name The Netherlands Cancer Institute
Department Gene Regulation

Lab Reuven Agami

Street address

City Amsterdam
Z1P/Postal code 1066 CX
Country Netherlands

12




EMBL-EBI Services Research Training Industry About us _

NN

ENA Home = Search & Browse | Submit & Update | About ENA : Contact | FAQ

European Nucleotide Archive

The European Nucleotide Archive (ENA) provides a comprehensive record of the world's ide sequencing i ion, covering raw sequencing data, sequence assembly information and
functional annotation ... more

Access to ENA data is provided though the browser, through search tools, large scale file download and through the API.

Text search Advanced Search

b rased  €—— | o) Search ENA
for “p53

Sequence Search DNA ocan® Advanced Search

Search results for p53 rna-seq

Sequence
Sequence (Release) (3)

Transcriptome assembly contig (Release) (17)  Study (17 results found)

L] coding View: XML Download: |1 - 17 | of 17 results in XML : Select ‘Study’

Coding (Release) (20)

rens Showing results 1 - 10 of 17 results and then

Experiment (7) SRP006702 RNA Capture-Seq resolves the deep complexity of the human transcriptome (454)
Run (6

© SRP017378  GSE42509: Transcriptome-profiling (RNA-seq) in proliferation, quiescence, senescenc
Study
Study (17) <& SRP019782 GSE45284:

4
Study (Sequence) (21)

inks Mdm4 Alternative Splicing to the p53... more Transcriptome

SRP020544 GSE45785: Transcriptome-profiling (RNA-seq) and Ribosome-profiling (Ribo-seq) of BJ... more

SRP021219 GSE46240: Global genomic profiling of p53-regulated genes and

SRP022870 ‘GSE47041: Discovery of the p53 targetome in MCF7 cells from ChIP-Seq data

SRP022871 GSE47042: Discovery of the p53 targetome in MCF7 cells from RNA-seq data Rlbosome

SRP028963 p53 shapes g ide changes in small non-coding RNA expression during... proﬁhng
Text search Advanced search Sequence search fon...
Enter or paste text or ENA accession number: Upload file of accessions: S RPO 20 5 44
I [Search | | Browse.. | No fie selected. [‘Search | "
Study: B 3 i profiling (RNA-seq) and Ribosome-profiling (Ribo-seq) of BJ cells treated with more
View: XML Download: XML

Send Feedback &4

Submitting Centre Study Type Read Count Base Count
GEO Other

Broker Name

NCBI

Abstract
Summary: We applied in parallel RNA-Seq and Ril -profiling analyses to i ized human primary BJ fibroblast cells in which p53 was TO export ﬁleS

induced by Nutlin-3a Overall Design: RNA-seq, using lllumina HiSeq 2000, was applied to BJ cells treated with Nutlin-3a, at 5 timepoints: 0, 2, 4, 6,

19 hrs Ribosome profiling was applied to BJ cells treated with Nutlin-3a, at 5 timepoints: 0, 2, 4, 6, 19 hrs
Navigation Read Files Atrributes 1 . k th

[\J:I,::l:oa:'”_lE)l(Tes Download: TEXT / M
appropriate
files.

Select columns
Showing results 1 - 10 of 10 results

Study Secondary Sample Run Library
accession  stu accessions accession accession name model layout
accession
SRP020544 SRP020544 SRS408262 SRX260240 SRRB810095 Homo lllumina PAIRED
sapiens  Hi File2 File2 available  available
2000
SRP020544 SRP020544 SRS408263 SRX260241 SRR810096 Homo lllumina PAIRED Not Not
sapiens  HiSeq available  available
2000
SRP020544 SRP020544 SRS408264 SRX260242 SRR810097 Homo lllumina PAIRED File 1 File 1 Not Not
sapiens  HiSeq File2 File2 available  available
2000
SRP020544 SRP020544 SRS408265 SRX260243 SRR810098 Homo lllumina PAIRED File 1 File 1 Not Not
sapiens  HiSeq File2 File2 available  available
2000
SRP020544 SRP020544 SRS408266 SRX260244 SRR810099 Homo lllumina PAIRED Not Not
sapiens HiSeq available  available
2000 1 3
SRP020544 SRP020544 SRS408267 SRX260245 SRR810100 Homo lllumina SINGLE File1 File1 N N

SRP020544 SRP020544 SRS408267 SRX260245 SRAB10100 Homo ot ot
sapiens  HiSeq available  available
2000




Click ‘Geo profiles’ from Entrez Gene page

Results: 1 to 20 of 3033

[ BAX- Type 2 diabetes and role of hepatokines

1. Annotation: BAX, BCL2-associated X protein

Organism: Homo sapiens
Reporter: GPL570, 211833_s_at (ID_REF), GDS3883, 581 (Gene ID), U19599
DataSet type: Expression profiling by array, transformed count, 17 samples

Page 1 of 162 Next> Last>>

el

ID: 71244650 - .
GEO DataSets Gene UniGene Profile neighbors Chromosome neighbors  Sequence neighbors Homologene neighbors
| BAX - Diabetic nephropathy s
2. Annotation: BAX, BCL2-associated X protein
Organism: Homo sapiens
Reporter: GPL8300, 1998_i_at (ID_REF), GDS961, 581 (Gene ID), U19599 l.
DataSet type: Expression profiling by array/Count, 6 samples S ) 5
ID: 8551707
GEO DataSets Gene UniGene rofile neighbors  Chromosome neighbors ~ Sequence neighbors  Homologene neighbors
Click GDS961 entry Click graphic
Profile = GDS961/1998_i_at/ BAX
DataSet Record GDS961: [Expression Profiles |[Data Analysis To Title Diabetic nephropathy
Title: Diabetic nephropathy . .
Organism Homo sapiens
Summary: Comparison of glomeruli from kidneys with diabetic nephropathy (DN) and glomeru
of healthy individuals. Progression of DN may be due to diminished tissue repair ca)
Organism: Homo sapiens GDS961 /1996_i_at/ BAX
) , 40000 w w =
Platform: GPL8300: [HG_U95Av2] Affymetrix Human Genome US5 Version 2 Array L - -
Citation: Baelde HJ, Eikmans M, Doran PP, Lappin DW et al. Gene expression profiling in glor| SOO00 [ ereeeeee oo oo e e e
human kidneys with diabetic nephropathy. Am J Kidney Dis 2004 Apr;43(4):636-50
PMID: 15042541
20000 -
Reference Series: GSE1009 Sample count: 6
Value type: count Series published: 2004/02/02 011 ST IITI I TIPIIPPRTIHIIN [URFRIITN PPN
A |
uw w ~ w [22] o
o «© o (i<} o r~
A - - A
= = = = = =
w w w w w w
(&) (] [&] (=] (] (i)
disease state } normal diabetic nephropathy
count

percentile rank within the sample

100%

75

14




Bi1oGPS: http://biogps.gnf.org

Sign Up or Login

‘BIOGP

Plugin Library »

Simple to use

|:J Search

for your gene of interest

?ﬂ View

BioGPS account

username sssesees

A free extensible and customizable gene
annotation portal, a complete resource for
learning about gene and protein function.

Search genes by Symbol

OpenlD account (what's that?)

Google

YaHOO! | 1.

Search for BAX

Example Searches
(click to try these samples)

Gene Symbol(s)
Wildcard queries

NO.

QUERY SYMBOL ID

bax BAX 581

bax Nkx3-1 18095
bax bax 394793

NAME

BCL2-associated X protein

NK-3 transcription factor, locus 1 (Drosophila)

BCL2-associated X protein

HOMOLOGENE

Hs Mm Rn Dr Dr (7242)

P Ontology
netrix IDs
pro

Hs Mm Rn (44

Xt

Search results

I—l

@ Gene expression/activity chart

[ GeneAtlas U133A, gcrma

+) > 208478 s at (4]

Interactive Image

Search:

208478_s_at
2

TestisSeminiferousTubule-|

TestisLeydigCell
TestisIntersitial-

TestisGermCell-
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Colorectaladenocarcinoma

Leukem\s

lace
CD71+_Ear, E throid-
mall_intestine:

Col

in
TrigeminalGangion
SuperiorCervicalGanglion

ongue
SkeletalMuscle:
Retina:
Pineal_ni
Pinedl day
Wholebrain
Am@dae
PrefrontalCortex
Spinalcor

Hypothalamus
Fetalbrain

Static Image

Leukem\e?ymmhoblashc(hx %‘3 -
nous|

"~ ymphoma, burkh.s(Daudg
Leukemia_promyelocytic-HL-6!
Lymphoma_burkitts(Raji)
Thyroid

Correlation Downloads

Zoom:D

Species: Hs ~ &

400

ht-

a

X @ Gene Identifiers

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

-/

Microarray expression

information

BAX

BCL2-associated X protein

581 (NCBI Gene)
ENSG00000087088 (Ensembl)
Q07812 (UniProt)

600040 (OMIM)

7242 (HomoloGene)

BCL2L4

¢chr19:49458072-49465055 (hg19)

Molecular Function
protein binding (GO:0005515'
lipid binding (G0:0008289)
channel activity (G0:0015267
identical protein binding (G0:0042802)
protein homodimerization activity
(G0:0042803

protein homodimerization activity
(G0:0042803)

protein heterodimerization activity
(G0:0046982)

BH3 domain binding (G0:0051434)

BH3 domain binding (G0:0051434)
Biological Process

B cell apoptosis (GO:0001783)

release of cytochrome c from mitochondria
(G0:0001836)

DNA fragmentation involved in apoptotic
nuclear change (G0:0006309)

apoptosis (G0:0006915)

apoptosis (G0:0006915)

induction of apoptosis (GO:0006917)
induction of apoptosis (G0:0006217)
induction of apoptosis (G0:0006917)
activation of caspase activity
(G0:0006919)

activation of caspase activity
(G0:0006919)

cleavage of lamin (G0:0006922)
transformed cell apoptosis (G0:0006927)
mitochondrial fusion (G0:0008053)
induction of apoptosis by extracellular
signals (GO:0008624)

induction of apoptosis by intracellular
signals (G0:0008623)

induction of apoptosis by intracellular
signals (G0:0008629)

artivation of nro-anontatic nene nrodicts

Gene info

Species:Hs ~ & 0 X

m
|
|
|
|
|
|
|
|
|
|
i
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View BAX protein structure info in PDB
http://www.rcsb.org/pdb/home/home.do

gPD A memeer of THE SIPDB
© - . .
[} B > 2 PDB-101 An Information Portal to Biological Macromolecular Structures

PROTEIN DATA BANK As of Tuesday Nov 15, 2011 at 4 PM PST there are 77243 Structures | PDB Statistics 0=

S All Categories - Author  fifii Macromolecule %3 Sequence Ligand @

Search | Al categories: 'S e.g., PDB ID, molecule name, author \ &b Browse @ Advanced

Search for human BAX in PDB.

05 seractore Evty s Safest way is to do a sequence search.
Paste sequence from human BAX
,Query Parameters: protein
Sequence Search:

ML TSSEQIMKTGALLLOGFIQD! PELALDPV PQDASTKKLSECLKRIGDELDSNMELQRMIAAVDTDSPREVEFRVAADMF

SDGNFNWGRVVALFYFASKLVLKALCTKVPELIRTIMGWTLDFLRERLLG WIQDQGGWDGLLSYFGTPTWQTVTIFVAGVLTASLTIWKKMG
Expectation Value = 0.01, Search Tool = blast, Mask Low Complexity=yes)

Query Refinements @ Hide
‘ e Organism ‘ ‘ e Taxonomy ’ ‘ ~ Experimental Method ‘ ‘ "« X-Ray Resolution

* Homo sapiens (62) * Eukaryota (84) e X-RAY (59) ® less than 1.5 A (2)

® Mus musculus (21) * Bacteria (1) * Solution NMR (26) * 1.5-2.0A (14)

* Rattus norvegicus (3) e 20-25A(29)

* Schistosoma japonicum (1) ———

* Escherichia coli (1)

, Summary of results

‘K “- Release Date

‘ e Polymer Type

‘ ‘- Sequence length ‘ ‘ G SCOP Classification ‘

less than 50 (3) * Membrane and cell surface prote ... (33)

* before 2000 (4) * Protein (85) .

* 2000 - 2005 (14) * 100 - 200 (70)
* 2005 - 2010 (42) * 200 - 300 (12)
* 2010 - today (25) * more choices...
® this year (5)

* more choices...

£ Refine Query Remove Similar: | Select Percent Similarity E}

™ [ Display/Download: hﬂ[ Generate Reports: r-:v-] | Sort by Top hit : StruCture 1F16

Displayin -250f85total | Page1of4 | Jump to page:

# 1F16 SOLUTION STRUCTURE OF A PRO-APOPTOTIC PROTEIN BAX
*E& Chain(s): A
Authors: Suzuki, M. /), Youle, R.J. /), Tjandra, N. 7,
3 Release Date: 2000-11-22 Classification: Apoptosis /
&' by Experiment:  SOLUTION NMR

Compound: 1 Polymer [ Display Full Polymer Details | Display for All Results ]

Alignment: E-Value: 5.27988E-109 Score: 1001 [ Display Full | Display for All Its ]
Citation: Structure of Bax: coregulation of dimer for ion and intracellular | lizati

(2000) Cell(Cambridge,Mass.) 103: 645-654 [ Display Full Abstract | Display for All Results ]
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PSRN cquence | Annotations | Seq. Similarity | 3D Similarity  Literature | Bi m ods | Geometry | Links

SOLUTION STRUCTURE OF A PRO-APOPTOTIC PROTEIN BAX

DOI:10.2210/pdb1f16/pdb

Structure of Bax: coregulation of dimer formation and intracellular localization.
Suzuki, M., Youle, R.J.)’, Tjandra, N.
Journal: (2000) Cell(Cambridge,Mass.) 103: 645-654

PubMed: 11106734 |
Search Related Articles in PubMed

PubMed Abstract:

Apoptosis is stimulated by the insertion of Bax from the cytosol into mitochondrial membranes. The solution structure of

Bax, including the putative transmembrane domain at the C terminus, was determined in order to understand the
regulation of its subcellular location.... [ Read More & Search PubMed Abstracts ]

" Display Files

1F16 ¥ Download Files

Share this Page

Classification: Apoptosis
Structure Weight: 21204.50 O

Molecule: PROTEIN (APOPTOSIS REGULATOR BAX, MEMBRANE ISOFORM ALPHA)

Polymer: 1 Type: protein Length: 192
Chains: A

Organism Homo sapiens

UniProtKB: Protein Feature View "’ | Search PDB.’ | Q07812 |

Q07812
Molec. Processing (Apoptosis regulator BAX

Motif BH3 [TY1 W— BH2 ‘Melical;

UP Sites 1

Secstruc © ) WZZEipiimd o VZZZIEN I I A U

1F16.A

®

o view in 3D More Images...

Downloaddble viewers:
Simple Viewgr Protein Workshop
Ligand Explofer Kiosk Viewer

To save persorjal annotations, please login
to your MyPDBlaccount.

Authors: Suzdki, M., Youle,
R.J./’, Tjandra] N.

Deposition: 2000-05-18
Release: 2000-11-22

View in Jmol
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The Genome Access Course

Ensembl

Ensembil is a joint project begunin 1999 between EMBL-EBI and the
Sanger Centre to develop a software system which produces and
maintains automatic annotation (genes and other features) on selected
genomes

April 2015




The Genome Access Course

~ BLAST/BLAT | BioMart | Tools | Downloads | Help & Documentation | Blog | Mirrors

Search: [ Al species +] for

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

Browse a Genome ENCODE data in Variant Effect Predictor
Ensembl \/ ,u
The Ensembl project produces genome databases for ENCODE! e.
vertebrates and other eukaryotic species, and makes this 711
information freely available online. W
Popular genomes
Human Mouse Gene expression in Find SNPs and other
GRCHA7 GROMas different tissues variants for my gene
.5 - T
Zebrafish
= 23
¥ Log in to customize this list Retrieve gene Compare genes across
uence species
All genomes 3
GOGCTIGTOGCOCOAGT
GOGCCTCTGETGCOCCTY
| -~ Select a species - 3) AGIOGACA .
e CACCTCTOGAGCOGSTT
x ot o

View full list of all Ensembl species

(E)Iher sbpzcies are available in Ensembl Pre/ and Use my own data in Learn about a disease
nsemblGenomes Ensembl or phenotype

April 20

EnsemblGenomes

About us | Genomes | Data types

Bacteria | Protists | Fungi | Plants | Metazoa | Vertebrates

EnsemblProtists v piast | Sequence Search | BioMart | Tools | Downloads | Help | Documentation

EnsembIFungl v  BLAST | Sequence Search | BioMart | Tools | Downloads | Help | Documentation

EnsembIPlants v siast | sequence Search | BioMart | Tools | Downloads | Help | Documentation

EnsemblMetazoav siast | Sequence Search | BioMart | Tools | Downloads | Help | Documentation

v Sequence Search | BLAST | Tools | Downloads | Help | Documentation

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

Ensembl Vetebrates is the default Ensembl view

April 20
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Ensembl is organized by organism genome: the primary
website features eukaryotic genomes

Ensembl Species

Alpaca
Vicugna pacos
vicPac1

Anole lizard
Anolis carolinensis
AnoCar2.0

Armadillo
Dasypus novemcinctus
dasNov2

Baboon (preview - assembly only)
Papio hamadryas
Pham

Budgerigar (preview - assembly only)
Melopsittacus undulatus
MelUnds.3

Bushbaby
Otolemur garnettii
OtoGar3

Ciona intestinalis
Ciona intestinalis
KH

Ciona savignyi
Ciona savignyi

CSAV2.0
Caenorhabditis elegans

Caenorhabditis elegans
WBcel235

MEeyEEa@0

Takifugu rubripes
FUGU4

Gibbon
Nomascus leucogenys
Nleu1.0

Gorilla
Gorilla gorilla gorilla

Guinea Pig
Cavia porcellus
cavPor3

Hedgeho
Erinaceus europaeus
HEDGEHOG

Horse
Equus caballus

Human
Homo sapiens
GRCh37

Hyrax
Procavia capensis
proCap1

Kangaroo rat
Dipodomys ordii
dipOrd1

) Pika
Ochotona princeps
pika

Platyfish
% Xiphophorus maculatus
Xipmac4.4.2

Platypus
Ornithorhynchus anatinus
OANAS

Rabbit
Oryctolagus cuniculus
oryCun2

Rattus norvegicus

Saccharomyces cerevisiae
Saccharomyces cerevisiae
EF4

Sheep (preview - assembly only)
Ovis aries
P OviAri1
Shrew
Sorex araneus
COMMON_SHREW1

Sloth
Choloepus hoftmanni
choHof1
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Ensembl has two other sites: Pre!lEnsembl (in
-process genomes) and EnsemblGenomes (extends
Ensembl across taxa)

About Pre Ensembl

The Ensembl pre-build site provides displays of

genomes that are in the process of being annotated.
Not all standard Ensembl displays are available.

Genomes are put up here when we have done the iniial
BLAST analysis on a new assembly but have not

P re! completed the gene build. It is provided as an "early
access" site for our users.
Owing 1o the preliminary nature of the data, Pre-
Ensembl provides views of the assembly, BLAST against
the assembly and download of portions of the assembly
- and little else. In general a full Ensembl release takes
months depending on how complex the data are and the
time constraints of people in the team.

bout | Working with communities | FAQs

taxonomic space.

- 4Ensemb\ Bacteria aew

Ensembl g sstaiat | Tools | Holp & Documentation | Dowrloads | Biog

Browse a genome

Baboon
Pham

Budgerigar
MelUnd6.3

Chicken
"8 Gaigal4

Chimpanzee
Pan_troglodytes_2.1.3

Genomes Ensembl Genomes: Extending Ensembl across the

Flycatcher
FicAlb_1.4 NEW!

Painted Turtle
ChrPicBel3.0.1 NEW!

Pig FPC map
[clone map only; the full genome annotation on
the SScrofag assembly can be found here]

@
OviAri1

Bacteria | Protists | Fungi | Plants | Metazoa | Vertebrates

ww in EnsemblBacteria

Over 6000 bacterial genome sequences have been annotated and
deposited in the public archives of the members of the
International Nucleotide Sequence Database Collaboration. This site

provides access to complete, annotated bacterial genomes (present in
the European Nucleotide Archive) through the Ensembl graphical user

interface (nename hrowser) Mara details ahout the intearation are

April 20




The Genome Access Course

Each Ensembl genome features genome browsing,
sequence comparison, and bulk querying via BioMart

BLAST/BLAT | BioMart | Tools | Downloads | Help & Documentation | Blog | Mirors )~ soarch Human

Human (GRCh37) v

Human el What's New in Human release 71
Homo sapiens
« Update to Ensembl-Havana GENCODE gene set (release 16)
Search Human. = o Added Kidney RNASeq models and intron supporting features
e.g. BRCA2 or 6:133017695-133161157 or osteoarthritis * Human: updated cDNA alignments More news...
Genome assembly: GRCh37 (GCA 000001405.11) E Gene annotation Pax6 INS
B e
0 More information and statistics H g H E What can | find? Protein-coding and non-coding genes, BRCA2
splice variants, cDNA and protein sequences, non-coding
I!'l Download DNA sequence (FASTA) View Karyotype RNAs. Example gene
\ Convert your data to GRCh37 coordinates 0 More about this genebuild —
ﬁ Display your data in Ensembl 3 Download genes, cDNAs, ncRNA, proteins (FASTA) I 4 0~1 >

S, Update your old Ensemb IDs

Other assemblies Example region Example

« NCBI36 (Ensembl release 54) Vega* C:g::ona\ manual annotation can be found in ranscrpt
Comparative genomics e Variation ATCGAGCT
What can | find? Homologues, gene trees, and whole ‘lif 3l What can | find? Short sequence variants and longer ATCCAGCT
genome alignments across multple species. e structural variants; disease and other phenotypes ATCGAGAT
€ More about comparative analysis E"a""f‘;gs”a @ More about variation in Ensembl Example variant
I'!'l Download alignments (EMF) ‘b Download all variants (GVF) @

S\ Variant Effect Predictor & &' _ #iu

April 2015
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Querying Ensembl from different perspectives returns
related data sets

Keyword Position

Gene >

Genomic
Region

l

Other Features (341 Human Tracks):
Markers
Regulatory elements
Polymorphisms

Proteins

Distributed Annotation System (DAS)
Upload your own data

Orthology
GeneTree <—— [le]hlel[e]e}

April 2015




The Genome Access Course

For most queries, there are four steps to get access a large
amount of information in Ensembl

1. Select species
2. Select gene

3. View Transcript

4. Click tabs to access the data

Human (GRCh37) v

Human

Homo sapiens

BAX

e.g. BRCA2 or 6:133017695-133161157 or osteoarthritis

April 2015

Selecting the many options will lead to expanded
directories of information

BLAST/BLAT | BioMart | Tools | More v

LD EUY(elle k7s WA Location: 19:49,458,072-49,465,055 | Gene: BAX | Transcript: BAX-001

About this species L tion-based display Gi based display Transcript-based displays
|- Description - Whole genome I Gene summary Transcript summary
= Genome Statistics ) f- Chromosome summary - Splice variants (14) Supporting evidence (38)
Assembly and Genebuild ' | Region overview - Supporting evidence - Sequence
Ep gg&’;:ﬁ"ﬁg’r h":ﬁ i Region in detail I Sequence Exons (5)
Wh:tes Now errro hits =+ Comparative Genomics i External references CDNA
[=- Sample entry points Al!gnments (image) (56) [- Regulation = E tProleImR f
Karyotype Alignments (tex!) (56) 5 Comparative Genomics * General dentiiers (19)
Location (6:133017695-1331 Mult-species view (52) [ Genomic alignments ‘ F Oligo probes (34
Gene (BRCA2) Synteny (15) =l Gene Tree (image) o Omollgo probes (34)
Transcript (FOXP2-203) | E Genetic Variation |- Gene Tree (text) Ontod o chart ©6)
Variation (rs1333049) L Resequencing (20) - Gene Tree (alignment) ‘ t omomgy table (86)
Regulation (ENSR000013481 Linkage Data Orthologues (47) = Genetic \?a’:,iaﬁon
[~ Markers Paralogues (4) Population comparison
= Other genome browsers Protein families (2) ‘ ’ Comparison image
uesc [~ Phenotype = Protein Information
y;;' - Genetic Variation E Protein summary
Variation Table Domains & features (8)
E Variation Image Variations (8)
Structural Variation = External Data
= External Data \ - Personal annotation
| = Personal annotation E- IDHistory
= ID History r» Transcript history

Protein history

| April 2015 3

- Gene history
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proteins,

Ensembl uses stable identifiers for genes, transcripts,

exons, and regulatory features

Human:

*ENS GHHHIHHHHEHE
*ENSTHHHHHIHHHHE
*ENSPHHHHHHHHEH
*ENSE#HHHHHHHEH
*ENSR#HHHHHHEHHHHE

Gene ID

Transcript ID

Protein ID

Exon ID

Regulatory Feature ID

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

&N~ Search Human.

Human (GRCh37) v

Gene-based displays
Gene summary
Splice variants (13)
Transcript comparison

Location: 19:49,458,072-49,465,055

Gene: BAX ENsG00000087088

Description BCL2-associated X protein [Source:HGNC Symbol;Acc:959]
Supporting evidence

Sequence Location cl 19: 49,458,072-49.465,055 forward strand.
External references INSDC coordinates chromosome:GRCh37:CM000681.1:49458072:49465055:1
Regulation

Expression Transcripts

This gene has 13 transcripts (splice variants) | REUE L)
[} Comparative Genomics

Other species contain an affix derived from their Latin name:
*ENSMUSGH#HHHAHHH# A mouse gene (Mus)
*ENSDARTHHHHHHHHH# A zebrafish transcript (Danio rerio)

April 2015

The Genome Access Course

Ensembl uses a tiered GeneBuild system: automated and
manual (Vega/Havana) curation merged when identical

1357 kb Forward strand e
4] '45.456Mb 45,4580 45,4600 45,4620 45,4640 '45.466Mb 45,468
Ll bands q13.33 1
Genes (GENCODE... I —0— O
BAX-009 >
retained intron ©
- 0O X )
Havana/manual %5 HGNG Symbol: BAX202
_ protein coding Transcript ENST00000539787
GNC Symbol: BAX-006 O 1—rm— — ——————@—# Protein  ENSP00000441413
Transcript ENST00000345358 e Gene  ENSG00000037028
Proteln  ENSP00000263262 oo locaton Chomesomeds:
Gene ENSG00000087088 BAX-201 > a——
Location  Chromosome 19: penlcading Gene ype Known proteln coding
ms 055 ——{~—"—{J Transcript Known protein coding
P ———— BAX-008 > type
Gene type Known protein coding e T
pobadar ikt ———
Lr;.mcrln Known protein coding F - — . Base )
pairs
Strand Forward JRine, 164
Base 793 aclds
XD Analysis Ensembl Transcript
e o Prediction Annotation produced by
method the Ensembl genebulld.
Analysls Ensembl/Havana merge
Transcript
Prediction Transcript where the BAX-003 >
nea" e carobals. | prtan aiing automated
transcript and the Vega [ ~ 0
manual annotation have
the same sequence, for eca
every base palr. See
o BAX-007 >
nonsense mediated decay
[ gy s |

April 2015




The Ensembl tiered GeneBuild system will also display all
known splice variants

Human (GRCh37) v  Location: 6:43,737,021-43,754,224 ({c: B 7.}
Gene-based displays

I Gene summary Gene: VEGFA ENsG00000112715
- Splice variants (25)
Transcript comparison Description vascular endothelial growth factor A [Source:HGNC Symbol;Acc:12680]
- Supporting evidence
| Sequence Location Chromosome 6: 43,737.921-43,754,224 forward strand.
- External references INSDC RCh37:CM000668.1:43737921:43754224:1
Regulation Transeript
- Expression ranscripts This gene has 25 transcripts (splice variants) [Ea R el i)

Comparative Genomics
|- Genomic alignments
& Gene tree (image)

F Gene tree (text)

Gene tree (alignment) < @&

Gene gainloss tree

Splice variants @

Orthologues (59) KEEETTY W74 M 7375 Mb (2xl
Paralogues (4) Genes (Merged.
Protein families (1)

- Phenotype

Genetic Variation
E Variation table

Variation image
Structural variation
External data
L Personal annotation
D History
L Gene history

£¢ Configure this page
N Add your data
&1 Export data

Worked example

Browsing Ensembl




Data retrieval with Biomart

| BioMart |

“Biomart” allows you to export a lot of data in one go

m in an organized fashion.
Gromasph
Filters
Chromosome: 14
Gene Start (bp): 14000000
Gene End (bp): 14500000
Eneams Gee 0 Three (easy) steps:
Ensembl Transcript ID
Dataset 1. Choose dataset (human, mouse etc): DATASET
[None Selected]
2. Choose bits of data you need (genes, regions of
genome, GO term, etc: FILTER

3. Choose annotations and format to retrieve:
ATRIBUTES

April 2015
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Worked example #2

Downloading data using Ensembl




Worked example #1 Browsing Ensembl

Login - Register

BLAST/BLAT | BioMart | Tools | Downloads | More v A- A

Search: [ All species 8 for New to Ensembl?
Go .
= Did you know you can: |
e.g. BRCA2 or rat X:100000..200000 or coronary heart disease Did you know...?
€2, Learn how to use Ensembl New to
with our video tutorials and @ Ensembl?@
Browse a Genome walk-throughs Tryour

online course.

The Ensembl project produces genome databases for vertebrates and €2 Add custom tracks
other eukaryotic species, and makes this information freely available using our new Control Panel
online.
" " N 4 Q M !!
Click on a link below to go to the species' home page. e?: Upload and analyse your data

and save it to your Ensembl account

Popular genomes (Log in to customize this list)

i »1H"ma" «—————1 Choose human
4 7 Feich only the data you want
from our public database, using the Perl API

btein sequence

Mouse
NeBIMS7 ¢? Download our databases via FTP
in FASTA, MySQL and other formats
Zebrafish
% s 7 Mine Ensembl with BioMart
[ and export sequences or tables in text, html, or Excel format

Human

Homo sapiens

(Search all categories v
Search ‘BAX’

Only searching Human v |:7.} ¢ “

839 results match BAX when restricted to | species: Human 3¢ |

BAX (Human Gene)
ENSG00000087088 19:48954

Variation table « Location « Regulation « Orthologues « Gene tree

BAX-006 (Human Transcript) Click BAX ( Human
ENST00000345358 19:48954877-48961798:1

BCL2-associated X protein [Source:HGNC Symbol;Acc:HGNC:959] Gen E)

BAX-006 (Vega transcript) is associated with Transcript ENST00000345358
Location « cDNA seq.  Variation table « Protein seq. « Population « Protein



Three of the four tabs are available

.

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

Human (GRCh38) v

Gene-based displays
|- Summary
Splice variants (13)
Transcript comparison
Supporting evidence
Alt. alleles
Sequence
- Secondary Structure
External references
Regulation
Comparative Genomics
|- Genomic alignments
= Gene tree (image)
|- Gene tree (text)
|- Gene tree (alignment)
L Gene gain/loss tree
|- Orthologues (56)
|- Paralogues
L Protein families (2)
Phenotype
Genetic Variation
|- Variation table
|- Variation image
L Structural variation
External data
L Personal annotation
= ID History
L Gene history

S| | E—

0]

[y —

-

£ Configure this page
2§ Add your data
3 Export data

R+ Bookmark this page

<& Share this pag

Select a transcript to open up the fourth tab. Most
confidently annotated transcripts have a ‘CCDS’ ID.

Login/Register

Search Human... Q

Location: 19:48,954,815-48,961,798 ({cl-LEH:T.V 4

Gene: BAX ENsG00000087088

Description BCL2-associated X protein [Source:HGNC Symbol;Acc:HGNC:959]
Synonyms BCL2L4
Location Chromosome 19: 48,954,815-48,961.798 forward strand.

INSDC coordinates chromosome:GRCh38:CM000681.2:48954815:48961798:1

Transcripts

This gene has 13 transcripts (splice variants) [JEILEREGETVRELY

Show entries Showihide columns (1 hidden) B
Name Transcript ID bp Protein Biotype CCDS RefSeq Flags
BAX-001 ENST00000293288 | 1358 218.aa | Protein coding CCDS12744 NM 004324 TSL:1 GENCODE basic

NP_001278358
NP_00135G0a8

WM The GENCODE set is the gene set for human and

BAX-006 ENST00000345358 CCDS12742 mouse. GENCODE Basic is a subset of
representative transcripts (splice variants).
BAX-003 ENST00000415969 179 aa | Protein coding CCDS12745 8764 TSL:1 GENCODE basi
BAX-005 ENST00000354470 433 143aa || CCDS12743  NM_ 138763 GENCODE basic
NP_001278360 -
NP 620118
BAX-201 ENST00000391871 687 | Protein coding - NP_001278360 G
BAX-202 ENST00000539787 458 | Protein codifg - NP 001278359 GENCODE basic
BAX-004 ENST00000506183 383  126a% | Pr - NP_001278360
BAX-002 ENST00000356483 677 164 aa - -
BAX-007 ENST00000515540 300  41aa - -

Forward strand pme—

Statistics

CCDS

Uniprot

Transcript Support Level
Ensembl version

Type
Prediction Method

Alternative transcripts

GENCODE basic gene

Exons: 5 Coding exons: 5 Transcript length: 1,358 bps Translation length: 218 residues
This transcript is a member of the Human CCDS set: CCDS12744

This transcript corresponds to the following Uniprot identifiers: Q07812

1

ENST00000293288.10

Known protein coding

Transcript where the Ensembl genebuild transcript and the Vega manual annotation have the same sequence, for
every base pair. See article.

This transcript corresponds to the following database identifiers:
Havana transcript: OTTHUMT00000360762

This transcript is a member of the Gencode basic gene set.

Transcript info




In this module we will focus on viewing the gene in the context of the
genome. Future models will focus on other aspects of Ensembl.

To view BAX on the genome — select the ‘location’ tab

Chromosome 19: 48,954,815-48,961,798

Assembly exceptions ¢ . ’ . ] -
Chr. 19 | pl3.2 pl3.2 pl2 P ql2 |
Assembly exceptions % " 4 =

Region in detail 0

G<EBEBT

| Chromosome bapds
| Contigs :
" grehensi. .. EH -.I Il huf II-Ill . -l--.ll II- HIIII |llll-l l_ i -I I-I-Il.l
. 4. 1] | mEi . 5
For description i ' P
‘ . . A | e HNUE-317FP
of ‘region in
- .
detall - CIle nd Il Ensembl protein coding I merged Ensembl/Havana
i) Il rrocessed transcript B pscudogene
the ‘i’ button B ©NA gene
‘ Location:  19:49458072-49465055 ﬂ Gene: ﬂ << (<) (+=[ =J1>]1>>
b - ﬂ b —— - ory adkrmd-‘»
mE q13.33 |
! = | —i
L ————-—— =
. ——
: -
[ T T 1 - . -
|| Ensembltavana.. w,n[‘,g) = = =
retained intro
BAX-202 > - -
protein coding — L L
B‘\X:201>
protein coding

Chromosome

Region in detail

Gene in detail




To configure the location page — click ‘configure this page’ on the left
hand side.

Login - Register

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

Human (GRCh37) v Location: 19:49,458,072-49,465,055 JRCCLEH:LY QMR ELERTEIELY €]
Location-based displays
Configure Region Image

E Whole g g St t
Chromo|
i Active tracks : nd a track f
Region _ Active tracks Find a track
}» Region Favourite tracks
£ C‘ﬂl;: Track order Sequence and assembly )
E Aligni|  Search results 53] Contigs * O
C g;‘r""'s & Sequence and sssembly (124)  Genes and transcripts
=) Ge;e(ic M;?E:goe 8/:; ["Wa| Merged Ensembl and Havana Ig/T-cell receptor genes (GENCODE) < 0
Lizi: g_ltaglfefatu(res Egﬁ} Merged Ensembl and Havana genes (GENCODE) &k ©
imple features _
Misg regions & clones (0/13) Merged Ensembl and Havana lincRNA genes (GENCODE) &k O
= Genes and transcripts (11/51) | [%8 ncRNA O
Genes (1117) ncRNA pseudogene &k O
Prediction transcripts 0/2; _
F RNA-Seq models 2 ((g/gzg Assembly patch Ig/T-cell receptor genes * O
% 5 mRNA and protein alignments (4/15)  [s%] Assembly patch lincRNA genes i )
rggpgis:;gr:ggg‘s Eaﬁ; Assembly patch ncRNA genes &k O
Protein alignments (3/5) Assembly patch ncRNA pseudogenes i)
Protein features (0/6) m CCDS set %0
DEHNE ) Ensembl assembly patch genes &k O
Other DNA alignments (1n) R .
& Germiine variation (@/63) mRNA and protein alignments )
’» esquﬁnoe vlarlams Eggg; ];‘ Human RefSeq/ENA cDNA )
ariation sets i i
Structural variants (0/9) ‘E UniProtk 9’0161" . 4
Somatic mutations (0/44) \i‘ mammal UniProt protein ol o
= Regulation (1/98) ‘;‘ non-mammal UniProt protein & O
Regulatory features (111) 8
Open chromatin & TFBS (0/11) Other‘DNA alignments . _
Histones & polymerases (0/10) E‘ Primary assembly mapping * 0
DNA Methylation (0/61) .
Other regulatory regions (0/5) = Regulation I
= Comparative genomics (0/60) | [#] Reg. Feats * 0
Multiple alignments (0/4) N N
'> Conservation regions 0/4) = Information and decorations —
BLASTZz/LASTz alignments (0/39) _
Translated blat alignments (0/13) ‘E\ %GC w 0 —
Oligo probes (0/30) % Chromosome bands w* : 1)
= Assembly exceptions N
Repeat regions (0/12) ’ 0
Information and decorations  (10/12) [§¥] Scale bar w0 |
===
Display options % Ruler * 0 43|
Variation Legend w
7] Gene Legend x |IE
/* Resettrack order [##] Reg. Features Legend * F
\E‘ Disabled track summary * 0
W Add custom track [#%] Information * O
Key External tracks
‘E‘ Track style & DAs Distributed Annotation Source "
[F] Forward strand Liemp Custom track - uploaded data Vi
‘E‘ Reverse strand URL Custom track - UCSC-style web resource
Favourite track [Bisaved Custom data saved to your user account —
© Track information A
.4
| protein coding
- - -
| BAX-006 >

Again — a vast amount of data that can be viewed. Click on a couple
of tracks to explore what the underlying information is.

When you have selected additional tracks — hit the ‘check’ mark at
the top right hand corner.




Worked example #2 Data download using Biomart

1. Identify all genes in a region known to be linked to a disease.
e.g. Chrl: 50 Mb — 60 Mb.

Login/Register

Y PPN Ry g

= = ¢ © | - Help
Dataset e —— D, 1. Choose database
[None selected] ‘ and dataset —
| Ensembl Genes 79
| Ensembl Variation 79 /

Ensembl Regulation 79

Vega 59
|- CHOOSE DATASET - L
Danio rerio gegfes (Zv9)
Gallus gallus penes (Galgal4)
Mus musculus genes (GRCm38.p3)
Rattus norvegicus genes (Rnor_5.0)
Ailuropoda melanoleuca genes (ailMel1)
Anas platyrhynchos genes (BGI_duck_1.0)
Anolis carolinensis genes (AnoCar2.0)
Astyanax mexicanus genes (AstMex102)
Bos taurus genes (UMD3.1)
Caenorhabditis elegans genes (WBcel235)
(C:allijh;ix je.1|;,cr_1us gene? C(C_[jzaccgu1s)3.2.1)
nis rfamiliaris genes ankFamJa.
Dataset 8%/; pog:ellusgjenes (cavPog)1IS b1
Homo sapiens genes (GRCh38) Cnoioams botman oo Gttty "
Ciona intestinalis genes (KH)
Filters Ciona savignyi genes (CSAV2.0)
[None selected]
Attributes
Ensembl Gene ID
Ensembl Transcript ID
2. Filter: (region
Dataset .
[None Selected] of mtereSt)
= REGION:
@ Chromosome 1 _ [ Results
2
) Datasyf 231 / 64798 Genes
Hom sapiens genes (GRCh38)
& Base pair Iters
Gene Start (bp) 50000000 Chromosome: 1
Gene End (b Gene Start (bp): 50000000
(b°) 60000000 Gene End (bp): 60000000
Attributes
Ensembl Gene ID
Press count to determine how SEie e il
many genes in the region




3. Attributes: Annotations of interest Click attributes on the left
hand side menu.

= GENE:
Ensembl
¥ Ensembl Gene ID Associated Gene Source
Ensembl Transcript ID Associated Transcript Name
Ensembl Protein ID Associated Transcript Source
Ensembl Exon ID Transcript count
Description % GC content
@ Chromosome Name Gene Biotype
Gene Start (bp) Transcript Biotype
Gene End (bp) Source (gene)
Strand Source (transcript)
Band Status (gene)
Transcript Start (bp) Status (transcript)
Transcript End (bp) Version (gene)
Transcription Start Site (TSS) Version (transcript)

@ Associated Gene Name

Under the ‘Gene’ category, select Ensembl Gene Id, Chromosome
name and associated gene name

2 EXTERNAL:

GO
GO Term Accession GO Term Evidence Code
GO Term Name GO domain
GO Term Definition

GOSlim GOA
GOSIlim GOA Accession(s) GOSIim GOA Description

External References (max 3)
ArrayExpress MIM Morbid Accession
ChEMBL ID(s) MIM Morbid Description
Clone based Ensembl gene name MIM Gene Accession
Clone based Ensembl transcript name MIM Gene Description
Clone based VEGA gene name miRBase Accession(s)
Clone based VEGA transcript name miRBase ID(s)
CCDS ID miRBase transcript name
Database of Aberrant 3' Splice Sites (DBASS3) IDs Protein (Genbank) ID
DBASS3 Gene Name RefSeq mRNA [e.g. NM_001195597]
Database of Aberrant 5' Splice Sites (DBASS5) IDs RefSeq mRNA predicted [e.g. XM_001125684]
DBASS5 Gene Name RefSeq ncRNA [e.g. NR_002834]
EMBL (Genbank) ID RefSeq ncRNA predicted [e.g. XR_108264]
Ensembl Human Gene IDs RefSeq Protein ID [e.g. NP_001005353]
Ensembl Human Transcript IDs RefSeq Predicted Protein ID [e.g. XP_001720922]
Ensembl Human Translation IDs Rfam ID
LRG to Ensembl link gene Rfam transcript name
LRG to Ensembl link transcript UCSC ID

@ EntrezGene ID Unigene ID
EntrezGene transcript name ID UniProt/TrEMBL Accession
Human Protein Atlas Antibody ID UniProt/SwissProt ID
VEGA gene ID(s) (OTTG) UniProt/SwissProt Accession
VEGA transcript ID(s) (OTTT) UniProt Gene Name
VEGA protein ID(s) (OTTP) Uniprot Genename Transcript Name
HGNC ID(s) UniParc
@HGNC symbol WikiGene Name

HGNC transcript name WikiGene ID
MEROPS ID WikiGene Description
PDB ID

Under the External category (sub category external refs), select
EntrezGene ID and HGNC symbol




Make sure the menu on the left hand side has all that you expect
and then press ‘results’.

2 New J E Count

& Results

Dataset 231 / 64798 Genes
Homo sapiens genes (GRCh38)

Filters
Chromosome: 1

Gene Start (bp): 50000000
Gene End (bp): 60000000

Attributes
Ensembl Gene ID

Export all results to

Email notification to

Select format (XLS) and press ‘Go’

File

Chromosome Name View 10 :|rowsas| HTML : Unique
ASSOCIated Gene Name Ensembl GeneID | C Name Gene Name 1D [ HGNC symbol
ENSGO00000225030 | 1 RP4-784A16.3
EntrezGene ID ENSGO00000162385 | 1 MAGOH MAGOH
HGNC symbol Bz |1 i Firres
ENSG00000252032 | 1 RNUG-1281P RNUG-1281P
ENSG00000225183 | 1 RP4-758024.4
ENSGO0000206627 | 1 RNUG-969P RNUG-969P
ENSGO0000265535 | 1 AN7SL475P RN7SL475P
Dataset ENSGO00000275816 | 1 MIR6500 102466656 | MIR6500
ENSGO00000264208 | 1 MIR4781 100616315 | MIR4781
[None Selected]
|
_ A [ B [ C D E
1 EnsemblGeneID Chromosome Name Associated Gene Name EntrezGene ID HGNC symbol
2 |ENSG00000225030 1 RP4-784A16.3
3 |ENSG00000162385 1 MAGOH 4116 MAGOH
4 |ENSG00000162385 1 MAGOH 55110 MAGOH
5 |ENSG00000235007 1 RNU7-95P RNU7-95P
6 |ENSG00000252032 1 RNU6-1281P RNU6-1281P
7 |ENSG00000225183 1 RP4-758)24.4
8 |ENSG00000206627 1 RNUG-9639P RNUG-969P d H
9 |ENSG00000265535 1 RN7SL475P RN7SL475P O pen u p ﬁ Ie In Excel
EENSGOOOOO?JSSIG 1 MIR6500 102466656 MIR6500
11 |ENSG00000264208 1 MIR4781 100616315 MIR4781
12 |ENSG00000264081 1 AL136585.1 .
13 | ENSG00000279049 1 AL353898.1 There is a lot more you
14 |ENSG00000266150 1 MIR4711 100616409 MIR4711
15 |ENSG00000264128 1 RN7SL713P RN7SL713P H 1
16 |ENSG00000265538 1 MIR4421 100616189 MIR4421 Ca n do Wlth Bloma rt.
17 ENSG00000264613 1 RN7SL290P RN7S5L290P
18 |ENSG00000264834 1 MIR1273F 100616156 MIR1273F
19 |ENSG00000230812 1 LINC01358 LINC01358 -
20 |ENSG00000231095 1 GYG1P3 GYG1P3 As a general rule: if you
21 |ENSG000002071%4 1 RNU6-1026P RNU6-1026P o o
22 |ENSG00000265815 1 MIR1273G 100616145 MIR1273G can view data in
23 |ENSG00000266188 1 MIR5095 100616458 MIR5095 .
24 ENSG00000231090 1 RP11-101C11.1 pa—
25 ENSG00000272051 1 Y_RNA Ensembl lt can be
26 ENSG00000223307 1 AC119674.1
27 ENSG00000199831 1 RN7SKP291 RN7SKP291 exported !
28 ENSG00000234578 1 RP4-784A16.1
29 |ENSG00000275054 1 AL445183.1
30 |ENSG00000200839 1 RNASSP48 RNASSP48
31 |ENSG00000221591 1 AL161740.1
32 ENSG00000157193 1 LRP8 7804 LRP8
33 ENSG00000238773 1 AL137855.1
34 ENSG00000200262 1 Y_RNA
35 ENSG00000265404 1 AC099796.1
36 |ENSG00000201003 1 SNORAS8
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Comparative Genome Analysis

The Genome Access Course

Comparative Genome Analysis
What is it?

Selected elements across taxa are informative for:

*Gene identification in novel genomes

*Genome organization studies

*Homology, paralogy, and orthology

*Functional element identification (coding and non-coding;
within and among species)*

*Species specific characteristics*

*Comparative epigenomics

*Molecular evolution studies

*And others...

3/26/15
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Comparative genomics projects are diverse in nature and
produce data relevant to many disciplines and goals

Autism 10K

Human Gut Microbiome project
1000 Genomes Project

Intl. Cancer Genome Project
ENCODE

29 Mammals

N> 1000 Plants and Animals
Genome 10K

10K Microbial Genomes Project
Earth Microbiome Project

Human Health

Agriculture

Evolution/Phylogeny

The Genome Access Course

Comparative Genomics: a spectrum from conserved
similarity to explicit difference

a NPAS4 — - .

PhastCons

(A B L AR
SiPhy-o 12-mers . JMMMAIER (. a6 RIS NI, . B Ak
W W W N W

SiPhy- 12-mers
HMRD SiPhy 50-mer elements

Functional annotation of o er e =
conserved elements

NRSF ChiP

b

PhastCons
SiPhy-o 12-mers — et |ommd ey

SiPhy-n 12-mers m——
HMRD SiPhy 50-mer elements
SiPhy-n 12-mer elements
NRSF motif matches {410

SiPhy-n vector i
Human sequence wskmesahwemwis

om0 @100 (0B AN 1 > W EAEE W

Chr. 20: 61200000 61205000

EvoFold predictions of RNA secondary structure
Explicit difference EvoFold:

HAR1Ra: '
HAR1Rb:  §

HARTF:

Vertebrate MULTIZ alignment and conservation (17 species)

Conservation: l

3/26/15
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Important function can be revealed by both similarity and difference

Identifying homologs, orthologs, paralogs: the relationship
of derived and ancestral sequences
Time . Gene (or any locus)
Homologs - Genes derived
Speciation from common ancestral gene
@ - oo @ Orthologs — Genes in
different species that are
A derived from the same gene
Duplicatiol .
in last common ancestor
Paralogues .
Original Original Novel Paralogs — Gene families that
function lf”"}’“?" function have diverged within a single
maintained maintained . R X
species, often by duplication
. . Paralogues.
Gene 1 Gene 2 Gene 3
N Functional'l
Orthologues (?)
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The species selected will inform and influence the genome
comparison results: shallow or deep comparison?

-

) o/ o Y
Human vs. Chimpanzee Mouse Opossum Pufferfish
Size (Gbp) 3.0 25 4.2 0.4
Time since divergence ~6 MYA ~ 90 MYA ~150 MYA ~450 MYA
Sequence
conservation (in >99% ~80% ~70-75% ~65%
coding regions)
Recently Both coding Both coding Primarily
changed and non- and non- coding
Aids identification of... | sequences and coding coding sequences
genomic sequences sequences
rearrangements
Background noise High Moderate Low Lower

The Genome Access Course

Among several options, genome browsers provide very
good initial ortholog prediction - NCBI

= H
omoloGene
= NCBI ) Home ! e
All Databases PubMed Nucleotide Protein Structure OMIM PMC bl
Search (vomoocene  ®)for
[ Limits | History | Clipboard | Details |
Display | HomoloGene 4) Show | 20 ‘:)‘ Sendto | 3]
[ 1| Fungi:0 | Mammais: 0 fz7]
ol: Gene in
Genes Proteins
Genes identified as putative homologs of one Proteins used in sequence comparisons and their
another during the construction of HomoloGene. conserved domain architectures.

1 BAX, H.sapiens
BCL2-associated X protein

3

NP_620116.1 - ee—
192 aa

1 BAX, P.troglodytes
BCL2-associated X protein

23

XP_001155879.2 -me—
192 aa

s BAX, M.mulatta

23

XP_001112353.1 -me—
BCL2-associated X protein 192 aa

BAX, C.lupus
BCL2-associated X protein

%
%

NP_001003011.1 -ee—
192 aa

| BAX, B.taurus
BCL2-associated X protein

53

NP_776319.1 -
192 aa

sl Bax, Mmusculus S| NP_031553.1  -e—
BCL2-associated X protein 192aa

sl Bax, Runorvegicus Sl NP_OSS755.1  -e—
Bel2-associated X protein 192aa

& baxa, D.rerio s1| NP_571637.1 ———
bel2-associated X protein, a 19232

] LOC100004321, D.rerio S XP_001343654. 1 —— ——
apoptosis regulator BAX-like 197 aa

3/26/15
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Ensembl uses phylogeny (via the GeneTree view) to compute

paralogs and orthologs

Export ¥ Image size ¥

ORSM! Pan troglodytes
ORSM! Homo sapiens
OR5M1 Macaca mulatta

ORB M1 Ctdemur gametti

" 439350 Canis familians

IOR5 M1 Dasypus novemandus
OR5M1 Einacaus eurcpaeus

439349 Canis familians
439348 Canis familians
ORSM1 Felis catus

439347 Canis familiaris

—HORSM Monadelphis damestica

The Genome Access Course

Ensembl uses phylogeny (via the GeneTree view) to compute

paralogs and orthologs

& Comparative Genomics
|- Genomic alignments
& Gene tree (mage)
Gene tree (text)
Gene tree (alignment)
Gene gainfoss tree
Orthologues (59)
Paralogues (4)
Protein families (1)

Variation table
Variation image
Structural variation
& External data
| & Personal annotation
& D History
L Gene history

Orthologues 6

View sequence alignments of all orthologues.
Summary of orthologues of this gene

Click on 'Show' to display the orthologues for one or more groups, or ciick on ‘Configure this page" to choose a custom list of species.

Garnivores, ungulates and

% Configure ths page insectivores
Placental Mammals

N Add your data Al placental mammals
Sauropsida

i Exporiveta Birds and Reptiles

B Bookmark this page

< Share this page

th Downioad view as CSV invertebrates

set Show details Bl 1:man many:
ny. ny:many.
Primates “ 7 o )
Humans and other primates
Rodents 8 ) o
Rodents, rabbits and related
species.
Laurasiatheria a 0 o o
o 7 0 )
=] 5 o o

Fish o 3 5 )
Ray-finned fishes
Al o 0 11 0
Al species, including
Selected orthologues
Show (ZIIEY entries
Species , Type , dNAS  Ensembl identifier & gene  Compare Location

name
Bushbaby 101 040145  ENSOGAGO0000000338 + Region GLB73550.1:14291591-14304782:1
(Otolemur Comparison
gametti) VEGFA + Alignment

vasouarsncometaigon oo 0S|

[SOUrceHGNC SymboiAcc:12680] & Alonment(

(mage)

Gibbon to-1 000000  ENSNLEG00000003829 « Region GL397304.1:16013522-16027357:-1
(Nomascus Comparison
leucogenys) VEGFA « Aignment

Uncharacterized profein [Source: z\am‘»"e’m(mw

UniProIKBTFENBL; acs: GIQUNT] 3 ALdnTent

(mage)

3/26/15
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Worked example #1

The Genome Access Course

Important function can be revealed by both similarity and difference
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For a more customized analysis of coding sequence one
may construct a multiple sequence alignment and
phylogenetic tree

A. Obtain sequences from all species to compare
Genome browsers, Uniprot, PCR amplify and sequence etc.
B. Align all sequences

MUSCLE, ClustalWw, DIALIGN, T-Coffee, etc.

C. Use different methods to reconstruct the evolutionary
history of the sequences

PAUP (Parsimony), Likelihood (Garli), Bayesian (Mr. Bayes),

Distance (Neighbor-joining)

** NOTE: each of these methods have pros and cons and it is often
necessary to try several.

The Genome Access Course

Worked example #2

3/26/15
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Beyond analysis of a single gene, functionally conserved
units can be identified at the sequence level

PhastCons
SiPhy-o 12-mers

SiPhy-n 12-mers

HMRD SiPhy 50-mer elements
SiPhy-w 12-mer elements
SiPhy-x 12-mer elements
NRSF ChiP

PhastCons

SiPhy-o 12-mers

SiPhy-n 12-mers

HMRD SiPhy 50-mer elements
SiPhy-n 12-mer elements
NRSF motif matches

SiPhy-x vector

Human sequence

a NPAS4

oo JMRRAL [0 R NNRCAU . L A

Conserved sequence can also be identified in non-coding regions as well

Layering subsequent
genome annotations
will increase the
resolution

*ESTs

*ChlP Seq data
*cDNA

*Etc...

The Genome Access Course

Genome browsers such as UCSC provide a broad range of
comparative genomic tools (general browser and custom)

UCSC Genome Browser on Mouse Dec. 2011 (GRCm38/mm10) Assembly
move (220 (59 (DG G>) G32) 200m in (150 (50 (1o0) (ease) 20om out (150 (3 (160)

chr17:15,543,079-15,563,323 20,245 bp. | encer posiion, gene symbol or search terms | G
|chrl7 canz) T7a61 WGB3 7o
|
| chra7: 15,545, 06| 15,550, 008| 15,555, 808 15,580, 808
Prams. ) + + L + +-H
Pramd I
ol
Other RefSeq - + +
e * e
Fracental consy _ .ol Il 2 potit e e e P el |
held NI | I I
Human S L 1 T Ill
Tree,shgew - TS TR s T nw |
.
Opossum Il 1] (L AV TR L} IS TGS U 3 X1
Platupus. Bl ﬂw:ﬂn H=—— § |- 1
Chicken 1L W o
- 2ebrafish :1‘1!_ 1 W L el
| Repeattasker Il W n N ] - . . 1 I BN O OIND | N |
Common SHPsCi37)

Click on a feature for details. Click or draq in the base
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Genome browsers such as UCSC provide a broad range of
comparative genomic tools (general browser and custom)

[~-1<]

@ ~(Q- Google

OO Galaxy Ensembl Spidey MolecCloning BCM READSEQ RevComp Blast2 Dukelibs UCSC NCBI TraceBlast OGGblast Vega MUSCLE Clustal

Display mode: pack

Home nomes nome Browser Blat Tables ne So

)TreeShrew ¥ Mouse

¥ Opossum ¥ Platypus

PCR Session FAQ

Conservation Track Settings

Vertebrate Multiz Alignment & PhastCons Conservation (28 Species)

= 6

Submit)

Conservation: ¥ Placental Mammal () Vertebrate

human
Pairwise alignments: (Setdefaus) (Setail) (Ciearai) bt
X bushbaby
Primate treeshrew
¥ Chimp ¥Rhesus ¥ Bushbaby rat
mouse
Placental Mammal guineapig
CRat  (GuineaPig (Rabbit ;;'::";
CShrew  CHedgehog ¥Dog  ¥/Cat ¥ Horse hedgehog
2)Cow ¥ Amadillo ) Elephant C Tenrec dog
cat
Vertebrate horse
OLizard OChicken 0 X. tropicalis cow
armadillo
)Zebrafish () Tetraodon CFugu ) Stickleback J Medaka elephant
tenrec
Multiple alignment base-level: opossum
 Display bases identical to reference as dots platypus
 Display chains between alignments chicken
lizard
Codon Translation: frog
Default species to establish reading frame: (mms %) :3::0"""
©No codon translation Stickieback
© Use default species reading frames for translation medaka
O Use reading frames for species if available, otherwise no translation

O Use reading frames for specics if available, otherwise use default species

zebrafish

The Genome Access Course

Worked example #3
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A. ldentify orthologues of human BAX gene in Ensembl

Gene: BAX ENsSG00000087088

Description
Synonyms
Location

INSDC coordinates

Transcripts

BCL2-associated X protein [Source:HGNC Symbol;Acc:HGNC:959]

BCL2L4

Chromosome 19: 48,954.815-48.961.798 forward strand.
chromosome:GRCh38:CM000681.2:48954815:48961798:1

This gene has 13 transcripts (splice variants) gV ATEGE (o §716][]

Human BAX gene

Gene-based displays

|- Summary
Splice variants (13)
Transcript comparison
Supporting evidence
Alt. alleles

E Sequence

- Secondary Structure

External references

= Comparative Genomics
[~ Genomic alignment
- Gene tree (image)
Gene tree (text)
{ Gene tree (alignment)
Gene gain/loss tree
 Orthologues (56)
- Paralogues
— Protein families (2)
' Phenotype
= Genetic Variation
- Variation table
- Variation image
— Structural variation
B External data
L Personal annotation
= ID History
- Gene history

LEGEND

View Gene tree (image)

- Teleost fishes: 12 homologs

- Reptiles and birds: 4 homologs

- Primates and Rodents: 9 homologs

Laurasiatherian mammals: 7 homologs

Laurasiatheri Is: 4 h |

Laurasiatherian mammals: 2 homologs
BAX, Human
BAX, Gorilla
Ba&X, Chimpanzee
BAX, Gibbon
Rodents and Rabbits: 2 homologs
BAX, Mouse Lemur

BAX, Hyrax

. Placental mammals: 5 homologs

BAX, Marmoset

—0 BAX, Opossum

L—————0 bax, Xenopus

'————0 BAX, Coelacanth

r =

—=a

“—0 ENSGMOG00000005173, Cod
-0 ENSCING 00000013537, C.intestinalis

Teleostfishes: 4 homologs

Vertebrates: 12 homologs

sEENE

Branch Length Nodes

— x1branchlength o0 gene node

--- x10 branch length m speciation node

--- x100 branch length®m duplication node
= ambiguous node
o gene split event

Genes Collapsed nodes

Collapsed AlignmentsExpanded Alignments

Gene ID gene of intere’t collapsed sub-tree [ | 0 -33% aligned sed | gap
Gene ID  within-sp. pamogcollapsed (this genefl] 33 -66% aligned s€il aligned seq

I 66 -100% aligned seq

4 collapsed (paralog)

(x10 branch length)
(x100 branch length)
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Gene: BAX ENsSG00000087088

Description
Synonyms
Location

INSDC coordinates
Transcripts

Human BAX gene

BCL2-associated X protein [Source:HGNC Symbol;Acc:HGNC:959]

BCL2L4

Chromosome 19: 48.954.815-48,961.798 forward strand.

chromosome:GRCh38:CM000681.2:48954815:48961798:1

This gene has 13 transcripts (splice variants) gV ATEGE (o §716][]

Gene-based displays

|- Summary
Splice variants (13)
Transcript comparison
Supporting evidence
Alt. alleles

E Sequence

- Secondary Structure

External references

View Orthologues

Orthologues O

= Comparative Genomics
|- Genomic alignments
- Gene tree (image)

View sequence alignments of all orthologues.
Summary of orthologues of this gene

Click on 'Show' to display the orthologues for o

Select species set

Species set Show
Gene tree (text) dotalls
: Primates
Gene tree (allgn ent) Humans and other
Gene gain/loss jfee primates
L Rodents
Onhologues (56) Rodents, rabbits and “
- Paralog ues related species
L i ili Laurasiatheria
Protein families (2) Carnivores, ungulates and
™ Phenotype
= Genetic Variz Selected orthologues
_ Var!at!on F‘ Show entries Show/hide columns
[ Variation ir Speci Type dNAdS E bl identifier & Col
L pecies nseml| er mpare
Structural \ a a Genename
B External data (Géjinga Pg ) 1to-1  0.18974 ENSCPOGO0000011196  » Region
avia porcellus) Comparison
Pe.rsonal a BAX « Alignment
= ID History BOL2-associated X protein (protein)
H [Source:HGNC « Alignment
- Gene histo Symbol;Acc:HGNC:959] (cDNA)
« Gene Tree
(image)
Kangaroo rat 1-to-1  n/a ENSDORG00000015554  « Region
(Dipodomys ordii) Comparison
Bax « Alignment
BCL2-associated X protein (protein)
[Source:MGI « Alignment
Symbol;Acc:MG1:99702] (cDNA)
+ Gene Tree
(image)
Mouse 1-to-1  0.18690 ENSMUSG00000003873  « Region
(Mus musculus) Comparison
Bax « Alignment
BCL2-associated X protein (protein)
[Source:MGI « Alignment
Symbol;Acc:MG1:99702] (cDNA)
« Gene Tree
(image)
Pika 1-to-1 n/a ENSOPRG00000002468 « Region
(Ochotona Comparison
princeps) BAX « Alignment
BCL2-associated X protein (protein)
[Source:HGNC « Alignment
Symbol;Acc:HGNC:959] (cDNA)
+ Gene Tree

(image)

or more groups, or click on 'Configure this page' to choose a custom list of species

1:1 1:many many:many No
orthologues
" 0 0 0
7 0 0 0
12 1 0 1
3
4
Location Target  Query| 0
%id %id
scaffold 70:8361550-8365985:-1 78 68 15

scaffold 3122:67780-76

Download what
you see or whole
table

7:45461695-45466898:-1

78 68

GeneScaffold 992:74359-77560:1 76 68



WE2
B. Download orthologues for a list of genes

[ 5 Now | @ count | Resuts X PRI E T
Dataset Please restrict your query using criteria below
Homo sapiens genes (GRCh38) | g REGION:

Elfters ™ Chromosome

Chromosome: 1

Gene Start (bp): 50000000
Gene End (bp): 60000000

Attributes

Ensembl Gene ID
Ensembl Transcript ID

Dataset

[None Selected]

 Base pair
Gene Start (bp)

Gene End (bp)

; Select region to filter:
Chrl

: 50000000-60000000
2 (can also be a list of

i genes)

50000000
60000000

O Features ) Variation
_ Structures O Sequences
® Homologs

B GENE:

Ensembl

# Ensembl Gene ID
[ Ensembl Transcript ID
() Ensembl Protein ID

Select Homologs
from attributes menu

- Band
™ Associated Gene Name
| Associated Gene Source

() Chromosome Name Transcript count 1 .
) Gene Start (bp) % GC content Choose attrIbUtes'
- Gene End (bp) ~) Description
- Sene For human genes
J
Caenorhabditis elegans Orthologs
) Caenorhabditis elegans Chromosome Start (bp) ) Ancestor

@ Caenorhabditis elegans Ensembl Gene ID
_) Canonical Protein or Transcript ID
) Caenorhabditis elegans Ensembl Protein ID

# Orthology confidence [0 low, 1 high]
™% Identity with respect to query gene
(1% Identity with respect to Caenorhabditis elegans

™ Caenorhabditis elegans Chromosome Name gene
) Caenorhabditis elegans Chromosome End (bp) CJdN
) Homology Type 1dSs
Choose orthologues
to download (e.g. C.
elegans and mouse).
Mouse Orthologs

™ Mouse Ensembl Gene ID

() Canonical Protein or Transcript ID
Mouse Ensembl Protein ID

@ Mouse Chromosome Name

(1 Mouse Chromosome Start (bp)

() Mouse Chromosome End (bp)

[ Homology Type

Ancestor
™ Orthology confidence [0 low, 1 high]
@ % Identity with respect to query gene
[ % ldentity with respect to Mouse gene
dN
ds
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Export all results to File

Email notification to

4/ XLS  :| @ Unique results only

View 10 :|rowsas| HTML :| 0 Unique results only
Ensembl Gene ID | Associated Caenorhabditis Caenorhabditis | % Orthology | Mouse Ensembl Gene | Mouse
Gene Name | elegans Ensembl |elegans Identity | confidence | ID Chromosonm
Gene ID Chromosome | with [0 low, 1 Name
Name respect | high]
to
query
gene |
ENSG00000225030 | RP4-784A16.3 .
MAGOH WBGene00003123 | | 79 ENSMUSGO0| EXport resu ts'

RNU7-95P

RNU6-1281P

RP4-758J24.4

ENSG00000206627 | RNU6-969P

ENSG00000265535 | RN7SL475P

ENSG00000275816 | MIR6500

Unique results in XLS
file

ENSG00000264208 | MIR4781

ENSG00000264081 | AL136985.1

Ensembl Gene ID _ Associated Gene Name Caenorhabditis elegans Ensembl Gene ID_Caenorhabditis slegans Chromosome Name % Identity with respect to query gene Orthology confidence [0 low, 1 high] Mouse Ensembl Gene ID_Mouse Chromosome Name Orthology confidence [0 low, 1 high]

ENSG00000162385 MAGOH WBGene00003123
5P

WBGene00016418
WBGene00020895

WBGene00016331

WBGene00015918

WBGeno00016418

WBGene00013284

WBGene00021294

[ENSG00000021852 C88
RP11-206A18.3
DMRTA2 WBGene00017326

1 ENSMUSGO0000028609

I

ENSMUSG00000028613

N

ENSMUSG00000064938 12

1 ENSMUSGO0000047502

N

ENSMUSG00000028517

N

ENSMUSG00000028559

N

ENSMUSG00000025413
ENSMUSG00000028567

IS

1 ENSMUSG00000047502

ENSMUSGO0000062627

NS

ENSMUSGO0000060481
ENSMUSG00000028603

IS

1 ENSMUSGO0000057375

N

ENSMUSG00000034853

Excel file showing all known
orthologues in worm and mouse,
confidence of prediction and % ID

I
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C. Multiple sequence alignment and phyologenetic trees

® Advanced v | Q

BLAST Align Upload Lists

Search BAX gene in
Results Uni
niprot.
Filter byi |#£ Columns = Align & Download | & Add to basket Wit
e D g 521t 4%
(337) . .
Swiss-Prot 10 result(s) selected. (Clear selection) Va rl ety Of d |ffe re nt
Unreviewed @ Q07812  BAX_HUMAN . Apoptosis BAX, BCL2L4 .
(30.19) o BAX organisms and
™ Q63690 BAX_RAT ~  Apoptosis Bax
g%%ﬂ‘as%s *ﬁ regulator BAX
Human (220) ™ Q07813 BAX_MOUSE ﬁ Apoptosis Bax Down |Oad SE'GCtIOﬂS
Mouse (85) regulator BAX .
Rat (41) @ P27297 BAX_ECOLI Jy Protein bax bax, b3570, in FASTA
Bovine (36) JW5653 TOTT (STramT
Zebrafish (34) K12)
Other organisms ™ 002703 BAX_BOVIN 5 Apoptosis BAX Bos taurus 192
‘ 1 a regulator BAX (Bovine)
! : () P55061 BI1_HUMAN ﬁ Bax inhibitor 1 TMBIMSG, BI1, TEGT Homo sapiens 237
Search terms (Human)
Filter "bax" as: () HOYA56 HOYA56_HUMAN Apoptosis BAX Homo sapiens 126
author (71) regulator BAX (Human)
gene name (385) [J Q9D2C7 BI1_MOUSE ﬁ Bax inhibitor 1 Tmbim6, Tegt Mus musculus 237
gene ontology (Mouse)
(47) ™ Q98U13 Q98U13_XENLA BCL2-associated bax, bax-A Xenopus 221
protein name X protein laevis (African
(4,213) clawed frog)
strain (1) @ QOION4  QOI9N4_DANRE Bax baxa, bax Danio rerio 192
taxonomy (1) (Zebrafish)
. (Brachydanio
\AeWby ..................... rerio)
Taxonomy (] G3V8T9 G3VS8T9_RAT Apoptosis Bax, rCG_54570 Rattus 192
Keywords regulator BAX norvegicus
Gene Ontology (Rat)
Enzyme class ™ F6ZV96 F6ZV96_MACMU Apoptosis BAX Macaca 192
Pathway regulator BAX mulatta
isoform alp... (Rhesus
UniRef macague)
[ Q9IKL3 QO9IKL3_RAT Bax protein Bax, Bax_v1, Rattus 173
Your results in splice variant k rCG_54570 norvegicus
sequence clusters (Rat)
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>sp|Q07812 | BAX_HUMAN Apoptosis regulator BAX OS=Homo sapiens GN=BAX PE=1 SV FASTA ﬁle for
MDGSGEQPRGGGPTSSEQIMKTGALLLQGFIQDRAGRMGGEAPELALDPVPQDASTKKLS

ECLKRIGDELDSNMELQRMIAAVDTDSPREVFFRVAADMFSDGNFNWGRVVALFYFASKL P rotein
VLKALCTKVPELIRTIMGWTLDFLRERLLGWIQDQGGWDGLLSYFGTPTWQTVTIFVAGY

LTASLTIWKKMG , , sequences for
>sp|Q63690 | BAX_RAT Apoptosis regulator BAX OS=Rattus norvegicus GN=Bax PE=1
MDGSGEQLGGGGPTSSEQIMKTGAFLLOGF IQDRAGRMAGETPELTLEQPPQDASTKKLS selected

ECLRRIGDELDSNMELQRMIADVDTDSPREVFFRVAADMFADGNFNWGRVVALFYFASKL
VLKALCTKVPELIRTIMGWTLDFLRERLLVWIQDQGGWDGLLSYFGTPTWQTVTIFVAGV H
LTASLTIWKKMG organisms.
>sp|002703 | BAX_BOVIN Apoptosis regulator BAX OS=Bos taurus GN=BAX PE=2 SV=1
MDGSGEQPRGGGPTSSEQIMKTGALLLQGFIQDRAGRMGGETPELGLEQVPQDASTKKLS
ECLKRIGDELDSNMELQRMIAAVDTDSPREVFFRVAAEMFSDGNFNWGRVVALFYFASKL

LTASLTIWKKMG

>sp|P27297 |BAX_ECOLI Protein bax OS=Escherichia coli (strain K12) GN=bax PES to paste |nto
MILTPIRRYGAMILMLLTLVFSSEVLAKTHTTTASQKSHLTKASNKQVSSKQEYSRNSAK
SSSLPDLRKYPSGTPRKKAFLRTVMPYITSQNAAITAERNWLISKQYQGQWSPAERARLK C LU STA LW
DIAKRYKVKWSGNTRKIPWNTLLERVDIIPTSMVATMAAAESGWGTSKLARNNNNLFGMK
CMKGRCTNAPGKVKGYSQFSSVKESVSAYVTNLNTHPAYSSFRKSRAQLRKADQEVTATA

VLKALCTKVPELIRTIMGWTLDFLRERLLGWIQDQGGWDGLLSYFGTPTWQTVTIFVAGV Co py t he results

MIHKLKGYSTKGKSYNNYLFAMYQDNQRLIAAHM

>sp|Q07813 | BAX_MOUSE Apoptosis regulator BAX OS=Mus musculus GN=Bax PE=1 SV=1
MDGSGEQLGSGGPTSSEQIMKTGAFLLQGFIQDRAGRMAGETPELTLEQPPQDASTKKLS
ECLRRIGDELDSNMELQRMIADVDTDSPREVFFRVAADMFADGNFNWGRVVALFYFASKL
VLKALCTKVPELIRTIMGWTLDFLRERLLVWIQDQGGWEGLLSYFGTPTWQTVTIFVAGV

LTASLTIWKKMG

>tr|F62V96 | F6Z2V96_MACMU Apoptosis regulator BAX isoform alpha OS=Macaca mulatta GN=BAX PE=2 SV=1
MDGSGEQPRGGGPTSSEQIMKTGALLLQGFIQDRAGRMGGETPELALDPVPQDASTKRLS
ECLKRIGDELDSNMELQRMIAAVDTDSPREVFFRVAADMFSDGNFNWGRVVALFYFASKL
VLKALCTKVPELIRTIMGWTLDFLRERLLGWIQDQGGWDGLLSYFGTPTWQTVTILVAGV

LTASLTIWKKMG

>tr|Q9I9N4 |Q9I9IN4_DANRE Bax OS=Danio rerio GN=baxa PE=2 SV=1
MAAPSGGGDTGSGNDQILDLGAALLNNFVYERVRRHGDRDAEVTRSQLGGVELCDPSHKR
LAQCLQQIGDELDGNAQLQSMLNNSNLQPTQDVFIRVAREIFSDGKFNWGRVVALFYFAC
RLVIKAISTRVPDIIRTIISWTMSYIQEHVINWIREQGGWDGIRSYFGTPTWQTVGVFLA

GVITTALVIRKM

>tr|Q9GMG7 | Q9GMG7_SHEEP Bcl2-associated protein Bax (Fragment) OS=Ovis aries GN=Bax PE=2 SV=1
GFIQDRDGRMGGETPELGLEQVPQDASTKKLSECLKRIGDELDSNMELQRMIAAVDTDSP
REVFFRVAAEMFSDGNFNWGRVVALFYFASKLVLKALCTKVPELIRTIMGWTLDFLRERL
LGWIQDQGGWDGLLSYFGTPTWQTVTIFV

>tr|Q70AD3|Q70AD3_PIG Bax-alpha protein (Fragment) OS=Sus scrofa GN=BAX-alpha PE=2 SV=1
FIQDRAGRMGGETPELGLEQVPQDASTKKLSECLKRIGDELDSNMELQRMIAAVDTDSPR

ClustalWw?2

Input form = Web services Help & Documentation «<¢ Share ™ Feedback

> Multiple Sequence Alignment > Clustalw2

N N t Paste into
ultiple Sequence Alignmen ClustalW at EBI,

ClustalW2 is a general purpose DNA or protein multiple sequence alignment program for three|
two sequences please instead use our pairwise sequence alignment tools. SCro ” down a nd

Note: ClustalW2 is no longer being maintained. Please consider using the new version inst] h |t Su bmit

t of

STEP 1 - Enter your input sequences

>splQ07812IBAX_HUMAN Apoptosis regulator BAX OS=Homo sapiens GN=BAX PE=1 SV=1

MDGSGEQPRGGGPTSSEQIMKTGALLLQGFIQDRAGRMGGEAPELALDPVPQDASTKKLS
ALFYFASKL
TVTIFVAGV

ON_Ray DE.4 O\/.0

o
STEP 4 - Submit your job

[ Be notified by email (Tick this box if you want to be notified by email when the results are available)
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ClustalWw?2

Input form | Web services Help & Documentation

Results for job clustalw2-120141110-155348-0272-65017105-es Results page:
ETIEET Resutt summary Gaw Show colors
Download Alignment File = Show Color: end to ClustalW2_Phylogeny

CLUSTAL 2.1 multiple sequence alignment

sp|Q07812|BAX_HUMAN )GSGEQPRG 10

tr|F62V96 |F62V96_MACMU DGSGEQPRG 10

sp|002703 | BAX_BOVIN MDGSGEQPRG 10

tr|Q9GMG7 | ¢

:giggggigii Download Alignment File Hide Colors Send to ClustalWw2_Phylogeny

tr|Q70AD3|¢

tr|Q98u13|d

:;Igg;ggﬂ: CLUSTAL 2.1 multiple sequence alignment

dlohint $p|Q07812|BAX_HUMAN  mommmmmmoomm e\ e MDGSGEQPRG 10

sp|002703 | tr|F62V96 |F6Z2VI6_MACMU = — e e o ---MDGSGEQPRG 10

:;Igzgggglg sp|002703|BAX_BOVIN

op|0078132 tr|Q9GMG7 | Q9GMG7_SHEEP Send to

tr|Q70aD3|d sp|Q63690|BAX_RAT

tr|Q98U13|d sp|Q07813 | BAX_MOUSE

:;Igg?ggﬂ: tr|Q70AD3|Q70AD3_PIG ClUSt3|W2_PhY|Ogeny
tr|Q98U13|Q98U13_XENLA A THGAGGDCPRDDURERRUGEGGARGG 27
tr|Q9IIN4 |QIIIN4_DANRE = ——mm e e e e e MAAPSGGG 8
sp|P27297|BAX_ECOLI MILTPIRRYGAMILMLLTLVFSSEVLAKTHTTTASQKSHLTKASNKQVSS 50
sp|Q07812 | BAX_HUMAN GGPTSSEQIMKTGALLLQGFIQDRAGR---MGGEAPELAL 47
tr|F62V96 |F6ZV96_MACMU GGPTSSEQIMKTGALI]
sp|002703 |BAX_BOVIN ————eeeeee GGPTSSEQIMKTGALI] :
o | 09aMa7 | QoGHGY SHEEP Automatically enters
sp|Q63690|BAX_RAT = —ommmemeee GGPTSSEQIMKTGAF]] . .
sp|Q07813 |BAX_MOUSE = = ————-———we GGPTSSEQIMKTGAF the allgnment Into

Phylogeny phylogeny
Commonly used phylogenetic tree generation methods provided by the Clustalw2 m.

STEP 1 - Enter your multiple sequence alignment

Enter or paste a multiple sequence alignment in any supperte d format: CI u Ste rl n g m et h Od :
clustalw2-120141110-155348-0272-65017105-es A& N e i gh b o u r'j Oi n i ng

Submit

Or, upload a file: No file selected.

STEP 2 - Set your Phylogeny options

TREE FORMAT DISTANCE CORRECTION  EXCLUD CLUSTERING METHOD PLM.
| Default | off et + | Neighbour-joining + | off D

STEP 3 - Submit your job

() Be notified by email is box if you want to be notified by email when the results are available)
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Phylogenetic Tree
View Phylogenetic Tree File
: Phylogenetic
sp|Q07812|BAX_HUMAN:0.00549, tree (generic
tr|F62ZV96|F6ZV96_MACMU:0.01014)
:0.02086, format)
(
sp|002703 |BAX_BOVIN:-0.00067,
tr|Q9GMG7 |Q9GMG7_SHEEP:0.00738)
:0.00411,
(
(
(
sp|Q63690|BAX_RAT:0.00142,
sp|Q07813 |BAX_MOUSE:0.00900) Cladogram
(007888 (unit spacing)
( Branch length: ladogram ) Real
tr|Q¢
sp| P2
:0.05 — sp|Q07812|BAX_HUMAN 0.00549
:0.15 L tr|F6ZV96|F6ZV96_MACMU 0.01014
:0.01
tr|Q7 — sp|002703|BAX_BOVIN -0.00067
<0.01 L———  tr|Q9GMG7|Q9GMG7_SHEEP 0.00738
— sp|Q63690|BAX_RAT 0.00142
L sp|Q07813|BAX_MOUSE 0.009
I tr|Q98U13|Q98U13_XENLA 0.18387
i triNQTQNAINATANA DANRE N 24747

Phylogram 32

Real 0798
Branch length: () Cladogram @ Real «— | (distance)

sp|Q07812|BAX_HUMAN 0.00549
tr|F6ZV96|F6ZV96_MACMU 0.01014
sp|002703|BAX_BOVIN -0.00067

tr| QQGMG7|Q9GMG7_SHEEP 0.00738
sp|Q63690|BAX_RAT 0.00142
sp|Q07813|BAX_MOUSE 0.009
tr|Q98U13|Q98U13_XENLA 0.18387
tr|QOI9N4|Q9ISN4_DANRE 0.24747
sp|P27297|BAX_ECOLI 0.66832
tr|Q70AD3|Q70AD3_PIG 0.00798
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D. View conserved sequences in UCSC Genome Browser

(The “conservome”)

Home Genomes Blat Tables GeneSorter PCR Session FAQ Help

Human (Homo sapiens) Genome Browser Gateway
The UCSC Genome Browser was created by the Genome Bioinformatics Group of UC Santa Cruz.
Software Copyright (c) The Regents of the University of California. All rights reserved.
clade genome assembly position or search term ene
[ Mammal 4] Human %] [ Feb. 2009 (GRCh37/hg19) [+] MITF ('submit)

LU

Click here to reset the browser user interface settingNp their defaults.

[ track search ) [ add ¢i

1UCSC Genes Click to reset tracks and
MITF (uc02lxam.l) at chr3:69955751—700174ﬂem SearCh for ”MITF”

MITF (uc xal.l) at chr3: 751-69988 - Homo sapiens microphthalmia-associated tran
MITF (uc bgb.2) at chr3: 707-70017 - Homo sapiens microphthalmia-associated transcription Iactor (NITF), CtLanscript varianc 7, MRNA.
MITF (uc dof.3) at chr3: 751-70017 - Homo sapiens microphthalmia-associated transcription factor (MITF), transcript variant 4, mRNA.
TF (uc doe.3) at chr3: 751-70017 - Homo sapiens microphthalmia-associated transcription factor (MITF), transcript variant 5, mRNA.
MITF (uc003doc.l) at chr3:69925491-69928534 - Homo sapiens microphthalmia-associated transcription factor (MITF), transcript variant 2, mRNA.
MITF (uc 2 = = i i ia_ i i i i iant 2, mMRNA.
MITF (uc enome enome Browse 00 0 Download Da Abo e p 3, mRNA.
MITF (uc 1, mRNA.

UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly

move | <<< | << | <[> | >> | >>> zoomin | 1.5x | 3x | 10x | base 1zoom out| 1.5x | 3x | 10x
chr3:69,985,751-70,017,488 31,738 bp.

enter position, gene symbol or search terms ‘ go

chrs (p13)

scate 10 Ko} | heta
chrs; 89,995, 608| 70,080, 000| 70, 008, 008| 70,010, 000] 76,015, 600|
UCSC Genes (RefSed, UniProt, CCDS, Rfam, tRNAS & Comparative Genomics)

LA SHAR

RefSeq Cenes
RefSeq Genes . 1 +

Human mRNAS From GenBank
Human nRNAS

Human ESTS That Have Been Spliced
Spliced ESTs

160 _ H3K27AC Mark (Often Found Near Active Regulatory Elements) on 7 cell lines from ENCODE
Lauered H3K27AC

0

Digital DNasel Hypersensitivity Clusters from ENCODE
ONase Clusters [] -

Transcrintion Factor ChIF-seq from ENCODE
Txn Factor chip 1
4

- Flacental Manmal Basewise Conservation by PhuloP

Hamnal cons Rk PR | e i I FRre i i anndhat el

MUITiZ Alignments of 46 Vertebrates

HMouse

2ebraf ish 4

Simple Nucleotide Folumorphisms (dSNP 135) Found in |

o secon 1o e e e il Seroll down to
RepeatMasker 1l In B 1. 1 1 1N} am 1 1 | I 1 1) o = mmm
Comparative Genomics
track and click
“Conservation”

Ch

Comparative Genomics

418 Cons Indels . . Placental
Conservation | == GERP ® Evo Cpg Primate Chain/Net ~ ~-\

full =l Im—j hide  ~| hide  ~| hide  ~+| lﬁ
Vertebrate

Chain/Net

hide  ~|




Home Genomes Genome Browser Blat Tables Gene Sorter PCR Session FAQ Help WE3
Conservation Track Settings Subtracks| Description
Vertebrate Multiz Alignment & Conservation (46 Species) (sancomparative
Genomics tracks)
Maximum display mode: | full ~| (submit) (Cancel) Reset to defaults

Select views (help):
Multiz pack | Basewise Conservation Element Conservation hide  ~| Conserved
Alignments (phyloP) tC Elements
Multiz Alignments Configuration
S ection: [*][=] Befauis] I
Primate [+][=] 3
£
O chimp (] gorilla () orangutan & rhesus () baboon = “« ”
O marmoset [ tarsier [ mouse lemur [ bushbaby o SeIeCt fu ” for
I Mo
Placental Mammal &)= ssh conserved elements and
Mou: “ w2
O tree shrew ™ mouse [ rat () kangaroo rat [ guinea pig Rat pUSh Su b m |t .
O squirrel [ rabbit () pika (] alpaca [ dolphin éﬂ?ﬁea Pig
O cow [ horse O cat ™ dog ) microbat Squirrel
O megabat [ hedgehog (] shrew # elephant [ rock hyrax % IEiakbablt
O tenrec ) armadillo (J sloth E Alpaca
_ @ Dolphin
Vertebrate [+~ E Cow
=  Horse
O wallaby ™ opossum UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly
o ].lZard g x.tmpicaL move  <<< << | < | > >> >>> | zoom in | 1.5x | 3x | 10x | base 1 zoom out | 1.5x || 3x | 1ox
O medaka ™ zebrafish chr3:69,985,751-70,017,488 31,738 bp.‘ enter position, gene symbol or search terms ‘ go
Multiple alignment base-| e e
[ Display bases identical scate [ { rets
. N | hra: £, 990, 000l 69,995, 000l 70, 080, 000| 78, 005, 000| 79,010, 000] 70, 015, 000]
[ Dlsplay chains between :§¥ « N + UCSC Genes (Refse?, uniProt, cco}s, Rfan, tRNAS & comar?twe cenomv:s>= =
Codon Translation: it + + + + i i E
Default species to establish) H 1 + b 1 () s
O No codon translation | |- e ¥ T ¥ (A0 04 i ¥ -
© Use default species read |- "7 oo *——#-=4 T e wenns from oensant i '
O Use reading frames for{ | "o " s t L] 2ot [t e e Soe0ed [ | ' TN —
O Use reading frames for i aodld e e * P ' . -

Lauered H3K27AC
0 _

H3K27AC Mark (Often Found Near Active Regulatory Elements) on 7 cell 1ines from ENCODE

DNase Clusters

Txn Factor chif

Mamna) cons

RN (PG WY PR TN OAIT U SRRSO TSI UV WOt~ VR NN RS 1 oYy PRI

Digital ONasel HUPErsensitivity Clusters from ENCODE
-
Transcription Factor ChIF-seq from ENCODE

Placental Manma) Basewise Conservation by PhuloP

Flacental Mammal Conserved Elements

Conserved regions of
the human genome
(based on analysis of
multiple species)

10
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Genomes Genome Browser Tools Mirrors Downloads My Data About Us View Help

UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly

move  <<< << || < [[ > || >> >>> | Z0Om in | 1.5x | 3x | 10x | base |zoom out | 1.5x | 3x | 10x

chr3:69,787,546-69,790,529 2,984 bp. ‘ enter position, gene symbol or search terms ‘ go

chrs (p14.1>

Scale 1 kb { he19
chra: 89,788, 8es| 839,788,500| 89,789, 808| 89,789,508 69,790, 608| 69,790,568
UCSC Genes (RefSeq, UniProt, CCDS, Rfam, tRNAs & Comparative Genomics)

MITF

o _— i
RefSeq Genes
RefSeq Genes —
Human mRNAS from GenBank
Human WRNAS —

Human ESTs That Have Been Spliced

spliced ESTs e
00 _ H3K27AC Mark (Often Found Near Active Regulatory Elements) on 7 cell lines from ENCODE
Layered H3K27AC
O e, 0 e aSE S T

Di2ital DNasel Hypersensitivity Clusters from ENCODE
DNase Clusters

Transcription Factor ChlP-seq from ENCODE
|_| Txn Factor ChIP

4 Flacental Mammal Basewise Conservation by PhuloP

Mammal Cons o N [Py ™ 't 1 “ 1! u],m“ A u l‘“ﬂlj.l A, Ml A, ‘hL&f} 1 IAIWWHLWMWWWWM

—4

Flacental Mammal Conserved Elements

Navigate to view the conserved elements at the 5’
end the MITF gene.

Placental Mammal Conserved Elements (lod=177)
Click to view sequence. ttom: lod=177

Score: 539

Position: chr3:69788373-69788447
Band: 3p14.1

Genomic Size: 69

View DNA for this feature (hg19/Human)

View table schema

Go to Conservation track controls

Data last updated: 2009-11-20

>hgl9_phastConsElements46wayPlacental_lod=177 range=chr3:69788379-69788447 5'pad=0 3'pad=0 strand=+ repeatMasking=none

GGGAGAGGAGCTGCTGACATTGACAATGAATCCAAACAGGAGTTGCACTA
GCGGTGTCCACCACGTTGC

11
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E. Layer on transcription factor binding sites using ECR Browser

NCBI DCODE.org Comparative Genomics Developments

comparing genomes to decipher the code of gene regulation

L—1 - gene annotation drop on the conservation plot changes the reference annotation

Tools Whole genome alignments

‘=— -~ vaii ECR Browser - Evolutionary conservation of multiple genomes. Identification and sequence analysis of regulatory

ECR Browser

ECRb. A&l elements.
e R Browser -- Align your FASTA nucleotide sequence to a genome of choice.

Mulan

zPicture

eShadow

CLARE Multiple and pairwise sequence alignments

?y:‘fm szis¢ §7°® Mulan -- Full multiple sequence alignment. [Interactive conservation dles, phylogenetic tre) " ”

zPicture -- Stacked pairwise and multiple sequence alignment. 1
Array2BIO eShadow -- Phylogenetic shadowing of closely related species. Se a rC h fO r M IT F | n EC R
-y

ok browser

Vstazig Regulation of co-expressed genes
NEWS CLARE -- Prediction of regulatory motifs and motif combinations in a set of co-functional enhancers.

DIRE -- Identification of proximal and Distant Regulatory Elements of co-regulated genes.
PUBLICATIONS "~ SynoR -- Prediction of synonymous regulatory elements in vertebrate genomes.
4
ABOUT US
LUNKTODCODE!  [dentification of conserved transcription factor binding sites (cTFBS)
Dcode.ory ECRBrowser ECRBase Mulan zPicture DIRE SynoR rVista2.0 multiTF ArrayZBIO e$hadow
- - -
Features ion (chrN:from-to)

chr3:69,975,241-69,976,014 [ Submit ]

Genome Alignment in ECR Browser :: Align your sequence to a genome

- multiple gene annotation tracks
- possibility to submit your own custom genome annotation
- share your cussom annotation by submitting it to
the ECR Browser User Annotation Database
- enhanced search through RefSeq, UCSC, Ensembl, mRNA, STS, SNPs, etc.
- zoom infout using mouse wheel (similar to Google Maps)
- drag & drop rearrangement of gene annotation tracks
- drag & drop recentering of the conservation plot

Instructions on how to use ECR Browser.

- new ali with repeti included (colored in green)
- synteny annotation under each conservation track

- on-the-fly ECR and gene annotation

- single mouse-click Grab ECR function

“’. Add ECR Browser search button to your Google Toolbar.
Click HERE and select your favorite genome.

- keyboard shortcuts: N pearcs ) E

o - zoom out 3x, |-zoom in 3x, > - shift to the right, < - shift to the left, |- flip the plot, g - genome sel

window, p - parameters window, ¢ - highlight coreECRs, r - reset parameters to defaults, f - refresh page,

a - additional alignments, m - main gene annotation, z - blastz-based genome alignment

eewvy

Note: ECR Browser was tested on Internet Explorer 7 and Mozilla Firefox 2. We were also tgfd it works on both

Safari and Opera. Please update your Internet browser, if you experience unexpected behgvior of ECR Browser.

RefSeq genes...

chr3:69985751-69988216 MITF microphthalmia-associated transcription factor isoform 8
chr3:698812707-70017488 MITF microphthalmia-associated transcription factor isoform 7
chr3:69812962-70017488 MITF microphthalmia-associated transcription factor isoform 3
chr3:69985751-70017488 MITF microphthalmia-associated transcription factor isoform 4
chr3:69985751-70017488 MITF microphthalmia-associated transcription factor isoform 6
chr3:69915375-70017488 MITF microphthalmia-associated transcription factor isoform 2
chr3:69788586-70017488 MITF microphthalmia-associated transcription factor isoform 1
chr3:69985751-70017488 MITF microphthalmia-associated transcription factor isoform 5
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View conserved element

move: | Left | Right zoomin:|1.5x 3x | 10x | zoomout: |1.5x| 3x | 10x
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ECR :: Evolutionary Conserved Region

ECR [Evolutionary Conserved Region]
location: chr3:69870755-69871673

length: 919 bps

identity: 69.5%

Alignment between

human and opposum
(Mondom) md:chr6:175866007-175867093

monDom4

hgl8

monDom4

hgl8

monDom4

hgl8

175866007 175866027 175866047

CAATAATATCTTCATCCCGAAATTGCTGAAGGTTGTTTTCTCCTTGCCTTTTTTC.

CAATAACGT

69870755 RVISTA Qolm H 9 a l:-)

175866067

TGTCCTGAA Blastz alignment... ok
I I | Fetching annotation files... ok

WE3

View transcription
factor binding sites
(TFBS)

AATCCGA=~
69870804 Defining transcription factor binding sites
® TRANSFAC professional V10.2 library
Biological species
175866127 g@ verptebrates [ insects
GGAAGCCCT (] plants O fungi
| I I [ I I | | (J nematodes ) bacteria
GGAAGTCCT Matrix similarity
69870859 @ Optimized for function SUBMIT
O Predefined as | 0.85 ~|
175866187 Matrix selection

[=]

Submit vertebrate TFBS
and select all site (scroll
to bottom)

[y high-specificity matrices

O User-defined consensus sequences

[PMID: 15590941].

The "optimized for function" option utilizes different cut-off parameters for different TFBS.
It corresponds to "not more than 3 TFBS per 10kb of a random sequence" optimization

I—ha.l.ﬂ.

Total number of transcription factor families: 467

SELECT TRANSCRIPTION FACTORS
SEL| SEPARATE TRANSCRIPTION FACTORS
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WE3

RVISTA

Reference index is xbr04162012163407699

CHECK IT
EGULATORY

Data was successfully submitted for the rVista 2.0 processing and added to the queue

ISTA

Request ID: xbr11102014111323224

Summary:

5 conserved and 5 aligned transcription factor binding sites (TFBS) were identified

Dynamic visualization:
Dynamically overlay TFBS prediction with the conservation profile
and perform clustering

Alignment: 20 50
Highlight TFBS positions in the alignment
P 9 \ATAAGAGATAATAATCTATT

SR s
3CT- - GAGATAATAATCTAAG
) 60

Binding sites in the input sequences:
138 TFBS detected in the base sequence
95 TFBS detected in the second sequence

Check result
View “dynamic
visualization

Change “bases per
layer” to 1 kb and

Input filas:
Seq| b H
RVISTA
Gen su mlt
Picture C[usterlng -
Bases per layer: | 1kb J (®) Individual clustering U
Picture width (in pixels): 800 | |1 7|site(s) per| 100 ~|bps SUBMIT
WE—— [} smooth plot () Combinatorial clusterin
1 jsite(s) per| 100 jbps
Show
™ conserved
| aligned
[lan
Select TF Subset Summary page
MITF
RFX_Qo [ CONSERVED .
i b List clustered TFBS
MTFI_Q4 | |
o - 100%
-n:ergznt
=5 3
mrepeat - ng
50
0 333
CONSERVED
0 sites
1 VSRFX_Q6 + 140-148 acGTTGCct 161-169 acGTTGCct 95.00
2 VSRFX1_01 - 140-156 acGTTGCCTCTCCCCcg 161-177 acGTTGCCTCGAGGCcg 80.00
3 V$STAF_02 - 154-174 ccGCCTGGCCTTCTGGGAgct 175-195 ccGCTCGTCCTGCTGGGActt 80.00
4 VSMTF1 Q4 + 245-258 gcGGCGCTCGGCcg 267-280 ggAGCGCCCGGCeg 85.00
5 V$ZF5_01 + 248-255 GCGCTCgyg 270-277 GCGCCCgg 85.00
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