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Graphical Genome Browsers
* UCSC Genome Browser
http://genome.ucsc.edu
* Ensembl
http://www.ensembl.org

Web-based access to genome data
* BioMart

http://www.ensembl.org/biomart
* Galaxy

https:/lusegalaxy.org

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division of Intramural | Research

Types of data integrated in genome browsers

* Same starting material for all genome browsers:
genomic sequence

* Annotations calculated independently by each genome

browser

* Geres
* RefSeq mRNAs (non-redundant)
* GenBank mRNAs (redundant)
s ESTs
* Gene predictions

* SNPs

¢ Non-coding funcrional elermernts
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Genome Sequence Assemblies

* Complex algorithms needed to incorporate all sequence data

* Assemblies updated periodically as new sequence becomes available

* Mouse, human, and zebrafish (future) genomes assembled by the Genome
Reference Consortium (GRC)

s Other genomes assembled by sequencing centers or consortia

¢ Updated assemblies not available immediately in the Genome Browsers
+ “Pre-release” assemblies and annotations
* UCSC: http:/igenome-preview.cse.ucsc.edu/
» pre!Ensembl: http://pre.ensembl.org/
¢ UCSC and Ensembl provide archive of old assemblies

* |F YOU ARE COMPARING DATA FROM DIFFERENT GENOME
BROWSERS, MAKE SURE YOU ARE LOOKING AT THE SAME VERSION
OF THE ASSEMBLY

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division of Intramural Research

GRCh38 human genome assembly

* First new human genome assembly in 4 years
¢ Released in Decermnber, 2013
* Fixes sequences and misassermbled regions
* Fills or reduces gaps

261 alternate loci

o Vany from LRC/IKIR area of chir |9 and MFIC region on chr

O~

o Bample: chré GLOOUZ50vZ alc
Preliminary browser (hg38) available at UCSC
Posted on pre!Ensembl later in March

UCSC’s liftOver converts coordinates between
assembles
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Division of Intramural Research
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UCSC

View a region in the genome by querying with a gene symbol

http://genome.ucsc.edu

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division of Intramural Research

® 00

UCSC Genome Browser Home

UCSC Genome Browser Home |

- | @ genome.ucsc.edu

Blat

Table
Browser

In Silico
PCR

Genome
Graphs

Genomes Blat - Tables Gene Sorter - PCR

ENCODE

Gene Sorter

UCSC Genome Bioinformatics

VisiGene - Session

ut the UCSC Genome Bioinformatics Site

Welcome to the UCSC Genome Browser website. This site contains the reference sequence and working draft
assemblies for a large collection of genomes. It also provides portals to the ENCODE and Neandertal projects.

[Ype— We encourage you to explore these sequences with our tools. The Genome Browser zooms and scrolls over

chromosomes, showing the work of annotators worldwide. The Gene Sorter shows expression, homology and other
information on groups of genes that can be related in many ways. Blat quickly maps your sequence to the genome.
The Table Browser provides convenient access to the underlying database. VisiGene lets you browse through a large
collection of in situ mouse and frog images to examine expression patterns. Genome Graphs allows you to upload
and display genome-wide data sets.

The UCSC Genome Browser is developed and maintained by the Genome Bioinformatics Group, a cross-
departmental team within the Center for Biomolecular Science and Engineering (CBSE) at the University of California
Santa Cruz (UCSC). If you have feedback or questions concerning the tools or data on this website, feel free to
contact us on our public mailing list.

To receive announcements of new genome assembly releases, new software features, updates and training seminars
by email, subscribe to the genome-announce mailing list.

News B News Archives b

06 March 2014 - The new GRCh38 Human Genome Browser is here!

In the final days of 2013, the Genome Reference Consortium (GRC) released the eagerly awaited GRCh38 human
genome assembly, the first major revision of the human genome in more than four years. During the past two months,
the UCSC team has been hard at work building a browser that will let our users explore the new assembly using their
favorite Genome Browser features and tools. Today we're announcing the release of a preliminary browser on the

have enme tn eynect thic earv rels will allow voir tn take 2 nesk at what's new

GRCh38 assembly. Although we still have plenty of work ahead of us in constructing the rich feature set that our users
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® 00 Human (Homo sapiens) Genome Browser Gateway 2

Human (Homo sapiens) Genome... |0

Genomes Genome Browser Tools Mirrors Downloads My Data About Us

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.
group genome assembly position search term
Mammal + [ Human + || Feb. 2009 (GRCh37/hg19) :| chr8:39601255-39695808 | adam2|
Dec. 2013 (GRCh38/hg38)

Feb. 2009 (GRCh37/hg19)
Mar. 2006 (NCBI36/hg18)
May 2004 (NCBI35/hg17)
July 2003 (NCBI34/hg16)

subm

/ADAM? (Homo sapiens ADAM metallopeptidase domain 2
ce settings to their defaults, (ADAM2). transcript variant 1, mRNA)

ADAM20 (Homo sapiens ADAM metallopeptidase domain 20
configur (ApAM20), mRNA.)

ADAM20P1 (Homo sapiens ADAM metallopeptidase domain 20—

1 (ADAM20P1), non-coding RNA.) —

Human Genome Browser — hg19 assembly (sequences) ADAM21 (Homo sapiens ADAM metallopeptidase domain 21
(ADAM21), mRNA.)

The February 2009 human reference sequence (GRCh37) was produced by the Genom "2AM21P1 (Homo sapiens ADAM metallopepfidase domain 21

Click here to rese

om tracks | | track hubs

c 4 . A 5 N 1 (ADAM21P1), non-coding RNA.)
onsortium. For more information about this assembly, see GRCh37 in the NCBI AssenADAMZZ (Homo sapiens ADAM metallopeptidase domain 22
database. (ADAM22), transcript variant 1, mRNA.)

ADAM23 (Homo sapiens ADAM metallopeptidase domain 23
Sample position queries

(ADAM23), mRNA.)

ADAM28 (Homo sapiens ADAM metallopeptidase domain 28
A genome position can be specified by the accession number of a sequenced genomic |(ADAM28), transcript variant 1, mRNA.)

mRNA or EST or STS marker, a chromosomal coordinate range, or keywords from the (ADAM29 (Homo sapiens ADAM metallopeptidase domain 29
description of an mRNA. The following list shows examples of valid position queries for ((ADAM29), transcript variant 7, mRNA.)
genome. See the User's Guide for more information.

Request: Genome Browser Response:
chr7 Displays all of chromosome 7 .

N a9 Homo sapier.
chrUn_gl000212 Displays all of the unplaced contig gl000212 (Graphic courtesy of CBS!
20p13 Displays region for band p13 on chr 20
chr3:1-1000000 Displays first million bases of chr 3, counting from p-arm telomere
chr3:1000000+2000 Displays a region of chr3 that spans 2000 bases, starting with position

1000000
800

Human chr8:39601255-39695808 - UCSC Genome Browser v296

Human chr8:39601255-396958...

Genomes Genome Browser  Tools Mirrors Downloads My Data About Us

View
UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly
move | <<< | << | < > [ >> | >>> zoomin | 15x | 3x | 10x | base zoom out 1.5x | 3x
chr8:39,604255-39,695,808 94,554 bp. | enter posiion, gene symbol or search terms

10x

go | New! On-site workshops

available.
20 Kb e 19 H
29,610,000/ 39,620, 000| 39,630, 000| 39,840, 000| 39,650, 000/ 39,660, 000| 39,670, 000 30,680, 000 39,80d, ool
UCSC Genes gﬁamu, GenBank, CCOS, Rfam, TRMAS LONRArative Genomics)
i 1+ 4 -t ot

Ref: }
ml exon . | run (catons: Sequences in scientific srcicles | intron I

Human WRNAS From Gensank
Human TRNAS H——H—§ " + —t + iy " m —
Human ESTs That Have Been Spliced
Spliced ESTs H4—f —t + Hh + — —t
0 _ HIK27AC Mark (Often Found Near AcCtive Reaulatory Elements) on 7 cell lines from ENCODE
Lauered H3K27AC
I o - L L1l AU ST NP EN AN SISV SN W
Digital DNasel Hupersensitivity Clusters in 125 cel] tupes from ENCODE
DNase Clusters I I
Transcript fon Factor ChiP-sea from ENCODE
Txn Factor ChiP 1 1

4.88 _

100 vertebrates Basewise Conservation by PhyloP

108 vert. Cons
]

MUt iz Alionments of 189 Vertebrates
Rhesus Il ‘W o
ouse

m e e 3

1 ik} L L 200 T | N XN (F
Eéﬁnyr_'im . 1 am 1 L it .o i e
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2ebraf ish (L] L]
o Canprey
Simple Nucleotide Polumorphisms (dbSNF 138) Found in >= 12 of Samples
|| common snPsc3a) [N RININT UWE W00 E0 ROEE MmN WO W TEn et rnwy o e ree I ey i e Wi nn e v ey ur e
3t ins Elenents by RepeatMasker
RepeatMasker o W1 W - NN [0 O O — I W
Click on a feature for details. Click or drag in the base position track to zoom in. Click side bars for
move start 5 5 5 move end
<120 N track options. Drag side bars or labels up or down to reorder tracks. Drag tracks left or right to new <120 N
position.

| track search default tracks default order hide all || add custom tracks || track hubs

configure reverse | | resize | refresh
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800 Human Gene ADAM2 (uc003xnj.4) Description and Page Index

Human Gene ADAM2 (uc003xnij.... UCSC Gene detaI|S

Genomes Genome Browser Tools Mirrors Downloads My Data About Us Help

Human Gene ADAM2 (uc003xnj.4) Description and Page Index

Description: Homo sapiens ADAM metallopeptidase domain 2 (ADAM2), transcript variant 1, mRNA.
RefSeq Summary (NM_001464): This gene encodes a member of the ADAM (a disintegrin and metalloprotease domain) family.
Members of this family are membrane-anchored proteins structurally related to snake venom disintegrins, and have been implicated in a
variety of biological processes involving cell-cell and cell-matrix interactions, including fertilization, muscle development, and
neurogenesis. The encoded protein is a subunit of an integral sperm membrane glycoprotein called fertilin, which plays an important role
in sperm-egg interactions. Alternative splicing results in multiple transcript variants encoding different isoforms. [provided by RefSeq,
May 2013].
Transcript (Including UTRs)

Position: chr8:39,601,255-39,695,808 Size: 94,554 Total Exon Count: 21 Strand: -
Coding Region

Position: chr8:39,602,379-39,695,704 Size: 93,326 Coding Exon Count: 20

Page Index Sequence and Links|UniProtKkB Comments CTD ‘Gene Alleles Microarray

RNA Structure Protein Structure VO(her Species GO Annotations| mRNA Descriptions | Other Names

Model Information | Methods | |
Data last updated: 2013-06-14

GNF Expression Atlas 1 Human Data on Affy U95 Chips
-
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uman chrg39g01255-39695.. | UCSC Change Track Display
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Click on a feature for details. Click or drag in the base position track to zoom in. Click side bars for
move start ; = - move end
<120 S track options. Drag side bars or labels up or down to reorder tracks. Drag tracks left or right to new <120 S
: position. :
| track search | | default tracks | | default order | | hide all | | add custom tracks | | track hubs || configure reverse | | resize || refresh

Use drop-down controls below and press refresh to alter tracks displayed.
Tracks with lots of items will automatically be displayed in more compact modes.

Mapping and Sequencing
Genes and Gene Predictions

RefSeq Genes AceView Genes CCDS Ensembl Genes @ EvoFold
dense . ~| hide  ~| hide  ~| hide  ~| hide -/
hide IKMC Genes

| collapse all expand all

Exoniphy dense Geneid Genes Genscan Genes H-Inv 7.0 e
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m Human chr8:39,601,255-39,695...

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

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

move | <<< | << | <[> | >> | >>>  zoomin  15x | 3x | 10x | base 1 zoom out 1.5x | 3x | 10x

chr8:39,601,255-39,695,808 94,554 bp. ‘ enter position, gene symbol or search terms go | New! On-site workshops
available.
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eererar Click on a feature for details. Click or drag in the base position track to zoom in. Click side bars for move end
(<J20 |[>] track options. Drag side bars or labels up or down to reorder tracks. Drag tracks left or right to new (<l20 |[>]
S position. L
RefSeq Gene ADAM2 UCSC RefSeq Gene details

RefSeq: NM_001464.4 Status: Reviewed
Description: Homo sapiens ADAM metallopeptidase domain 2 (ADAM2), transcript variant 1, mRNA.
CCDS: CCDS34884.1

CDS: 3' complete

OMIM: 601533

Entrez Gene: 2515

PubMed on Gene: ADAM2

PubMed on Product: disintegrin and metalloproteinase domain-containing protein 2 isoform 1 preproprotein
GeneCards: ADAM2

AceView: ADAM2

Summary of ADAM2

This gene encodes a member of the ADAM (a disintegrin and metalloprotease domain) family. Members of this family are membrane-anchored
proteins structurally related to snake venom disintegrins, and have been implicated in a variety of biological processes involving cell-cell and
cell-matrix interactions, including fertilization, muscle development, and neurogenesis. The encoded protein is a subunit of an integral sperm
membrane glycoprotein called fertilin, which plays an important role in sperm-egg interactions. Alternative splicing results in multiple transcript
variants encoding different isoforms. [provided by RefSeq, May 2013].

mRNA/Genomic Alignments

BROWSER | SIZE IDENTITY CHROMOSOME STRAND START END QUERY START END TOTAL

browser | 2671 100.0% 8 - 39601255 NM 001464 1 2671 2686
» mRNA Sequence ( nt from the genomic sequence)

* Genomic Sequence assembly
« CDS FASTA alignment from multiple alignment
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® 00 Genomic Sequence Near Gene

BN e, UCSC RefSeq Gene details

Genomes Genome Browser Tools Mirrors Downloads My Data About Us Help

Genomic Sequence Near Gene

Get Genomic Sequence Near Gene
Note: if you would prefer to get DNA for more than one feature of this track at a time, try the Table Browser using the output format sequence.
Sequence Retrieval Region Options:

@ Promoter/Upstream by 1000  bases
5'UTR Exons
) CDS Exons
) 3'UTR Exons
) Introns
Downstream by 1000 | bases
@®One FASTA record per gene.
One FASTA record per region (exon, intron, etc.) with o
) Split UTR and CDS parts of an exon into separate FAS 1 000 nt u pstream of ADAM2
Note: if a feature is close to the beginning or end of a chrom

avoid extending past the edge of the chromosome. >hgl9_refGene NM_001464 range=chr8:39695809-39696808 5'pad=0 3'pad=0
taaattagtacagtc ta

Sequence Formatting Options:

ac ttat
~ : . o t taaaat
@®Exons in upper case, everything else in lower case. tatttaat + +

) CDS in upper case, UTR in lower case. 't tt t
DAl upper case. o toatagttqt
All lower case. gagg at 3,
Mask repeats: @ to lower case () toN gtact tg tg
[ submit

tc

g gttce
tt

g tgcttgtel

UCSC

Navigating around the Genome Browser

http://genome.ucsc.edu

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division of Intramural Research
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® 00 Human chr8:39,506,701-39,790,362 - UCSC Genome Browser v296

'VHumzn(h18:59.506.701-397.790m UCSC Zoom out 3X
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UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly
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if separated by lines starting with '>' followed by the sequence name.

File Upload: Rather than pasting a sequence, you can choose to upload a text file containing the
sequence.

Upload sequence: | Browse... | No file selected. submit file

Only DNA sequences of 25,000 or fewer bases and protein or translated sequence of 10000 or fewer
letters will be processed. Up to 25 sequences can be submitted at the same time. The total limit for
multiple sequence submissions is 50,000 bases or 25,000 letters.

For locating PCR primers, use In-Silico PCR for best results instead of BLAT.

Ahnut Bl AT

800 Chicken BLAT Results

Chicken BLAT Results.

UCSC BLAT search

Genomes Genome Browser Mirrors

Downloads My Data

About Us Help

Chicken BLAT Results

BLAT Search Results

ACTIONS QUERY SCORE START END QSIZE IDENTITY CHRO STRAND START END SPAN

I Idetails NP_001455.3 44 539 600 735 71.6% 22 ++

2453105 2453290 186

UCSC Genome Browser on Chicken Nov. 2011 (ICGSC Gallus_gallus-4.0/galGal4) Assem

move | <<< | << [< | > | >> | >>> zoomin 15x | 3x | 10x base |Zzoomout 1sx | 3x | lox
chr22:2,453,105-2,453,290 186 bp. ‘ enter position, gene symbol or search terms

go | New! On-site workshops

available.
[enrea T = I ]
Scale ) } { oalGal4
chra2: 2,453,150| 2,453,200| 2,453,250
Gap Locations
oap
vour Sequence from Blat Search
Ne_001455.3 ——

Non-Chicken RefSeq Genes
RefSed Genes
Chicken mRNAS from GenBank
Chicken ESTs That Have Been Spliced
—————————————————

[ e [

spliced ESTs

Mouse (Dec. 2011 (GRCM3S/MM18)) Cnained Alignments

hrid -
s iBisian

Mouse (Dec. 2011 (GRCM38/mmi1e)) Alignment Net

Simple Nucleotide POlymorphisms (dbSNP 138) Found in >= 1% of Samples
Common SNPS(138)

Repeating Elements by RepeatMasker
RepeatMasker

17



NHGRI Current Topics in Genome Analysis 2014
Week 4: Genome-Scale Sequence Analysis

March 19, 2014
Tyra Wolfsberg, Ph.D.

® 00
5] Chicken BLAT Results

Genomes Genome Browser Tools

Chicken BLAT Results

Mirrors Downloads

My Data

UCSC BLAT search

About Us Help

Chicken BLAT Results

BLAT Search Results

ACTIONS QUERY

SCORE START END QSIZE IDENTITY CHRO STRAND START

END SPAN

539 600

browsegl INP_001455.3 44

735 71.6% 22 ++

2453105

2453290 186

NP 001455.3
Chicken.chr22

lock1
block2
block3
together

NP_001455.3

mwrvlfllsg
mgknflphnf
envsygiepl
emhvivekql
geanellhtf

lgglrmdsnf dslpvqgitvp
rvysysgtgi mkpldqdfgn
essvgfehvi yqvkhkkadv
ynhmgsdttv vagkvfqlig
lrwktsylvl rphdvafllv
tisleslavi lagllslsmg ityddinkcqg

ekirsiikeg
fchyqgyieg
slynekdies
ltnaifvsfn
yreksnyvga
csgavcimnp
k1

iesqasykiv
ypksvvmvst
rdlsfklgsv
itiilsslel
tfqgkmedan
eaihfsgvki

hfi lhngprldpf fkqgaveg
£ pccenclfms
gwicidgvem sgdkgetdtf gkevefgpse
QCGKLICkYv gkfllgipra TIIYAnisgH
crngrecvsss ylgydcttdk cndrgvennk
fppvaiparl perryieniy hskpmrwpff
yssdegpese sepkg

lig
ssascpenhy
vsgncgisds
hadsgkmwi

ppdcsvgsdl
vliaimvkvn

ecdlpeycng
cyshlnsktd
Liiavefasd
khchesasyl
1fipffiifc

Click on links in the frame to the left to navigate through the alignment. Matching bases are colored blue and capitalized. Light blue
bases mark the boundaries of gaps in either sequence.

iegkpytvnl
ctglrgvlgf
epqqdfakyi
widenkiatt
yaggvvlhpr
fsncsfedfa
etccdiatcr
vqgtghpegln
gytgcead'L
DGTsSCGsnK'

wpggsidsgn
fqrkkwrted

Chicken.chr22 :

ATCTGggCT GTGGAAAACT
aagggt CCA TCATCTATGC

CATCTGCaca
Tcaagtgcaa

AAGGT.

TA

gaaCATCTGT
gttAAGGATG

Glgtgtettt
GCACGaaaTG

tgatgtaatg
CGGTcecgga

2453164
2453224
2453284

Side by Side Alignment*

0001615 N
>>>>>>> |
2453105 aatc

L QCG XKL I
e | | | |

C K Y 0001647
| T | >>>>>>>

2453137

UCSC

Add your own custom tracks

http://genome.ucsc.edu

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division of Intramural Research
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UCSC custom track format

position chr22:38496887-39496866

hide cytoBand

hide stsMap

hide gap

hide clonePos

browser full refGene

browser dense mrna

track name="scale" description="our peak"

chr22 38996887 38996888 peak

track name="Microsatellites" description="Microsatellites" color=0,128,0
chr22 38627059 38627060 D22S276

chr22 39005417 39005418 D22S307

track name="Genotyped SNPs" description="Genotyped SNPs" color=0,0,255

browser
browser
browser
browser
browser

chr22
chr22
chr22
chr22
chr22
track
chr22
chr22
chr22
chr22

38518342
38705963
38884157
39171390
39438769

name="Upcoming SNPs" description="Upcoming SNPs" color=0,128,192

38518343
38705964
38884158
39171391
39438770

38615712 38615713
38804838 38804839
39077895 39077896
39305065 39305066

ss146131
552941443
ss141110
$522916
551479794

ss86855
5585533
ss141190
ss137027

http:/iresearch.nhgri.nih.gov/teaching/custom_tracks.shtml

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division of Intramural Research

scale 200 kpf L T
| | chra2: | 38,600, 000| 38,700, a0el 38,800, 0800| 38,908, 800| 39,000, 800| 39,100, 000| 39,200, 808l 39,300, 600|
Cur peak
1] scale |
Microsatellites
|| | Microsatettites |
Genotuped SNPs
| |] cenotupes swes | | |
Upcoming SNPs
Il |_uecoming snes | | |
UCSC Genes (Refseq, GenBank, CCDS, Rfam, CRNAS & COMPAarative Genomics)
BAIAP2LZ MAFF ) CSNK1E Wb KCNJ4 bt D017 Bl OMCE (b CBY1 SUNZ HBHE NPTXR sy APOB
FLA2G6 | MAFF ) oncL CBY1 F-H SUNZ HBHE cexs M APOB
FLAZGS (it OMC1 1 BCO3EO21 e SUNZ H cEX6 | APOBEC
FLAZGE it FAMZZ7A SUNZ (I |
PLA2GE  fHHHfe—tmt LoC40! FAM227A SUNZ '
FLAZGE  fitHiteet—t LOCAB0927 fefderetst 00X17 4HHH ToMMzz | SUNZ '
FLAZGE|  popiessee et LOCAB0927 Heteedset %17 4 JOSD1 §+ DNAL4 fh—
FLAZGS Hicfteett KN4 | DHC1 et GTFEPL i
MAFF b
MAFF
MAFF §
AFF |
DKFZR6S6N1156 0
MEM1545 bf—otpmmert
THEN154B hif—opmeest
THEN1546 ffff—rfpmmeet
BC127823 1
|| THEM1545 W 4
Scale 5 kb} | hgts
| | chri: 186,330,000 155,335,UUU| 186,
521 _ 4798890 genome coverage
4788880
ol ‘7_“_ A ] A A A aaa A ‘ ! LI i AENRRENE
4
I A A d o4 oo A Al
RefSeq Genes
MiIRs4sF1 <{}
R fp——fp——t——H1 11 i
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Types of UCSC custom tracks

* Upload annotation data from your computer
® Tracks viewable only from your cormputer
® Discarded afrer 43 hours
* Post annotation data to your Web site
¢ Tracks can be shared with anyone
o Never discarded
* Create a Session with specific track combinations,
including custom tracks

o~ <ol - ) - _l - - _\ . -
o Session can be snared or nor-shared
S

4

ession persises for 4 monchs; custorn tracks for 43 nours

http:/igenome.ucsc.edul/goldenPath/help/hgTracksHelp.htmi#CustomTracks

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division of Intramural Research

UCSC

Table Browser

http://genome.ucsc.edu

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division of Intramural Research
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UCSC Table Browser

Download track in text format or create custom tracks
Retrieve DNA sequence

* Get sequence 200 nt upstream of each RefSeq gene
Calculate intersections between tracks

* List all SNPs in a RefSeq gene

Filcer track data based on certain criteria
* Show all RefSeq genes that contain only one exon

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division of Intramural Research

filter: | create
intersection: | create
correlation: | create

clade: | Mammal genome: | Human :| assembly: | reb. 2009 (GRCh37/hg19) + | .
group: | Genes and Gene Predictions. +| track: | RefSeq Genes +] [ add custom tracks | [ track hubs UCSC Table Browser'
table: | refGene describe table schema 200 nt upstream of
region: (» genome () ENCODE Pilot regions position | chr21:33031597-33041570 lookup | | define reg| h R f n
identifiers (names/accessions): | paste list | | upload list eac e Seq ge e

output format: | sequence : ] Send output to (] Galaxy GREAT
output file: (leave blank to keep output in browser)
file type returned: (=) plaintext () azin d
Sequence Retrieval Region Options:
| get output summary/stal

@ Promoter/Upstream by 200 bases
() 5'UTR Exons
() CDS Exons
() 3'UTR Exons
() Introns
() Downstream by 1000  bases
®One FASTA record per gene.
() One FASTA record per region (exon, intron, etc.) with o
Split UTR and CDS parts of an exon into separate FASTA r|
Note: if a feature is close to the beginning or end of a chromoson(|
extending past the edge of the chromosome.

Sequence Formatting Options:

@Exons in upper ¢ >hg19_refGene_NM_032291 range=chrl:66999625-66999824 5'pad=0 3'pad=0 strand=+ repeatMasking=none
()CDS in upper ca . ttatatoa

(Al upper case.

(Al lower case.
() Mask repeats: (

>hg19_refGene_NM_032785 range=chrl:50489627-50489826 5'pad=0 3'pad=0 strand=- repeatMasking=none

999

get sequence | | cancel
>hg19_refGene_NM_001145278 range=chrl:16766967-16767166 5'pad=0 3'pad=0 strand=+ repeatMasking=none

March 19, 2014

Tyra Wolfsberg, Ph.D.
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Ensembl
Variant Effect Predictor (VEP)

http:/lwww.ensembl.org

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

8006 Ensembl Genome Browser

€] Ensembl Genome Browser
= Login/Register

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

Search: Al species s for What's New in Release 75 (February 2014)

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

« New 'Age of base' track for human

* New GENCODE basic renderer for human and
Variant Effect mouse
Predictor

\ Ie. 1/

ENCODE data in
Browse a Genome Ensembl
Full details of this release
The Ensembl project produces genome databases for !
vertebrates and other eukaryotic species, and makes

this information freely available online.

Mouse
GRCm3s

More release news on our blog —

Latest blog posts
Popular genomes

Human

GRCn37

Zebrafish
=

¥ Log in to customize this list

* 11 Mar 2014: GRCh38 Assembly Mapping —
Updating Coordinates in the New Human Genome

* 05 Mar 2014: A Korean ENCODE adventure
® 27 Feb 2014: Ensembl 75 has been released!

Find SNPs and other
variants f ene

Go to Ensembl blog —

Retrieve gene
sequence

Compare genes
across species

8

Did you know...?
All genomes

It's free- take our browser workshop online!
-~ Select a species -~ : AGGOGACAGATTTOTOA

View full list of all Ensembl species

Other species are available in Ensembl Pre! and

EnsemblGenomes Learn about a

disease or phenotype

©x

Ensembl is a joint project between EMBL - EBI and the Wellcome Trust Sanger Institute to develop a software system which produces and
maintains automatic annotation on selected eukaryotic genomes.

Use my own data in

D gt

EMBL-EBI

page includes a list of additional current and previous funding

Ensembl receives major funding from the Wellcome Trust. Our
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® 00

)] Ensembl genome browser 75:

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

Human (GRCh37) v
Tools
= Web Tools
L Variant Effect Predictor

[ covue v pee |

CEE—

Ensembl genome browser 75: Homo sapiens - Variant Effect Predictor - Tools

Ensembl: VEP
tyra@nhgri.nih.gov ¥

Search Human. Q

Variant Effect Predictor
New VEP job:
Input

Species: Human (Homo sapiens) $

Assembly: GRCh37

Name for this data (optional): ADAM? final
Input file format (details): _Variantidentifiers %
Either paste data: rs35935433
rs144646998
rs145143599
rs34417912
Or upload file: Browse... | No file selected.
Or provide file URL:

Or select previously uploaded file: -— Select file —- :

Transcript database to use: @© Ensembl transcripts

RefSeq and other transcripts

Output options

Identifiers and frequency data &

s and variants; frequer

Extra options

e.g. SIFT; PolyPh

® 00

Ensembl genome browser 75: Homo sapiens - Variant Effect Predictor results - Tools

£]) Ensembl genome browser 75:

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

Human (GRCh37) v
Tools
[=- Web Tools

L Variant Effect Predictor

Ensembl: VEP
tyra@nhgrinih.gov ¥

Variant Effect Predictor results @
Summary statistics for ticket 1NXgvCNO50bglgob: =

Category

Variants processed

Count

4

Variants remaining after filtering 4

0(0.0%) / 4 (100.0%)

Consequences (all)

Novel / existing variants
synonymous_variant: 33%

Overlapped genes 2 missense_variant: 33%
Overlapped transcripts 5 @ intron_variant: 22%
Overlapped regulatory features - downstream_gene_variant: 1%

Coding consequences

synonymous_variant: 50%
missense_variant: 50%

Results preview

«© Navigation
Showing 18 results for variants 1-4 of 4 | Show 1 All |

QFilters

| Uploaded variation is $ | defined
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TTAICTA  rs3441791 Seuree
Type

Uploaded  Location Allele  Gene Feature Feature  Consequence cDNA CcDS Protein Amino
rs144646998 8:39602389 C ENSG00000104755 ENST00000521880 Transcript | missense_variant 2051 2009 670 PR
rs144646998 8:39602389 C EN: 104755 ENST00000265708 Transcript  missense_variant 2302 2198 733 PR
rs144646998 8:39602389 C ENSG00000104755 ENST00000347580 Transcript | missense_variant 2165 2141 714 PR
rs144646998 8:39602389 C ENSG00000104755 ENST00000379853 Transcript | missense_variant 1755 1730 577 PR
rs145143599 8:39613262 G ENSG00000104755 ENST00000521880 Transcript [ intron_variant - - - -
rs145143599 8:39613262 G ENSG00000104755 ENST00000265708 Transcript | synonymous_variant 1886 1782 594 s
rs145143599 8:39613262 G ENSG00000104755 ENST00000347580 Transcript | synonymous_variant 1749 1725 575 s
rs145143599 8:39613262 G EN 221018 ENST00000408091 Transcript | downstream_gene_variant - - -

rs145143599 8:39613262 G EN 104755 ENST00000379853 Transcript | synonymous_variant 1339 1314 438 S
rs35035433 8:39613396 T ENSG00000104755 ENST00000521880 Transcript | intron_variant - - - -
rs35935433 8:39613396 T ENSG00000104755 ENST00000265708 Transcript | missense_variant 1752 1648 550 vn
rs35935433 8:39613396 T ENSG00000104755 ENST00000347580 Transcript | missense_variant 1615 1591 531 vn
rs35035433 8:39613396 T ENSG00000221018 ENST00000408091 Transcript | downstream_gene_variant - - - -
rs35935433  8:39613396 T ENSG00000104755 ENST00000379853 Transcript | intron_variant - - - -
Amino  Codons Existing AAMAF  EAMAF  Symbol  SIFT  PolyP! GMAF  Blotype AMR  ASN  EUR
acids variation

PR CCT/CGT 5144646998 - - ADAMZ2 @EED GEED protein_coding 0.0020 0 0
PR CCT/CGT rs144646998 - - ADAM2 [ 003 I 0 ] protein_coding 0.0020 0 o
PR CCT/CGT 5144646998 - - ADAMZ @EED G protein_coding 0.0020 0 o
PR CCT/CGT rs144646998 - - ADAM2 a3 G protein_coding 0.0020 0 0 0

- - rs145143599 0.0158874  0.000116279 ADAM2 - - protein_coding 0.01 0.0028 0 )

S TCT/TCC rs145143599 0.0158874  0.000116279 ADAM2 - - protein_coding 0.01 0.0028 0 0

S TCT/TCC rs145143599 0.0158874  0.000116279 ADAM2 - - protein_coding 0.01 0.0028 0 0

- - 5145143599 0.0158874  0.000116279 AC136365.1 - - miRNA 0.01 0.0028 0 o

S TCT/TCC rs145143599 0.0158874  0.000116279 ADAM2 - - protein_coding 0.01 0.0028 0 0

E s 1535935433 0.000227066 0 ~_ADAM2 = = 5 protein_coding - = 5 5
\Z GTA/ATA r53593543ADAM2 [70.03 ) - protein_coding - - - -

Vi GTAATA 53503543 oo ot 2o0erion, ADAM2 @D @I - protein_coding - - > >

- - rs3593543 Status Multiple_observations, | AC136365.1 - - - miRNA . - -

F o 53593643 g Fﬁmr P ADAM2 - o o protein_coding - c 5 o

L TTA/ICTA  rs3441791 ml""r Y ADAM2 - - - protein_coding - - - -

L TTA/ICTA 153441791 Alleles  C©T ADAM2 - - - protein_coding - - - -

L gond ADAM2 - -

- protein_coding - - -

Ensembl genome browser 75: Homo sapiens - Explore this variation - rsSSI

£]) Ensembl genome browser 75:

BLAST/BLAT

BioMart | Tools | Downloads | Help & Documentation | Blog | Mirrors

Human (GRCh37) v | Location: 8:39,612,896-39,613,896 v

Variation displays
|- Explore this variation
(- Genomic context

Flanking sequence
Population genetics
Individual genotypes (34)
Linkage disequilibrium
Phenotype Data
Phylogenetic Context (6)
Citations

= External Data
SNPedia
LovD

Genes and regulation (5)

rs35935433 snp

Original source

Alleles

Location

Most severe consequence

Evidence status @
HGVS names &

Ensembl Variation tab:
Summary

Variants (including SNPs and indels) imported from dbSNP (release 138) | View in dbSNP
C/T | Ambiguity code: Y

Chromosome 8:39613396 (forward strand) | View in location tab
Missense variant | See all predicted [Genes and requlation]
e &

This variation has 7 HGVS names - click the plus to show

Explore this variation @

I8 RTR T Ty

Genomic
context

Using the website

Vel

Genes and
regulation

Q; : - ﬂvnunc vv

Ticcle
Population Individual Linkage
genetics genotypes disequilibrium

R ir

\“— £ | Tatea

Phylogenetic Flanking
context sequence

Citation

Video: Browsing SNPs and CNVs in Ensembl

Video: Clip: Genome Variation
Video: BioMart: Variation IDs to HGNC Symbols

Exercise: Genomes and SNPs in Malaria

Analysing your data

Programmatic access

« Tutorial: Accessing variation data with the Variation API

Reference materials

o Ensembl variation portal
* Ensembl variation data description
® Variation Quick Reference card
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= T1OVD

£ Configure this page

1N Add your data

Context &

41 Export data

F+ Bookmark this page

(GENCODE...
ADAM?
«{ Share this page protein

< ADAM2-004
protein cod

ADAM2
protein coding

Ensembl Variation tab:
Genomic context

=]
< AC136365.1-201

miRNA

< ADAM2-002
rotein codin:
Sequence variant.... ] [} E‘a‘l

R R|
Splice acceptor variant Frameshift vaniant
issense variant Synonymous variant
ature miRNA variant Non coding exon variant Intron variant

«{ Share this page Key

th Download view as RTF Variations Mature miRNA

I

[Qavsrmesopos |

CACTGTGAARCTCCGTCTCTACTAARAAT]
CACCTGTAATCCCAGCTACTCAAGAGGCTGAG
CTGGGTGGCAGAGGTTGCAGTGAGCIGAGATCACACCACTGCACTCTAGCCAGGGCAAGA
CAAAAAAGGGCAAAGTCTAAARTATTAGGAAAT TATHTGGAATAAR
TTTGAACCRCARGAAGTTCCARCT TCCAMATCTTTT

TTCCACAGCAATGCAGAGATGTCCCTTATGTTGGCATAA
CTTGGAATTTGTAATARAAATTTACCTAY) TACAYATTAATTTT
CCRCACTGCAGATTGETATAATTTATCCACAAATARAANT TATTAATTTTAATTTAGAGA
AGTACAAGAATATAATTTTTAARATAGATAGATTTAAATAAAGTATTCAAGGTTTGCAAG
CTAATACATGCAATT§GTTT TAAAACACCAAAAAAAGAGCCTTGCCTAAATTRCCEATAR
TAACTGAACATTTTAGTAATTAATTATGAACTAAGGTTGGTGCAAAACTAATAGTGGHTT
TTGCCACT TAATGGCAAARGCCZCAATCACTTTTGCACCAACCTAATATTCCCTAG
TTAGCCTGACAACTTTTTTTGTGATTCCTTCACTTTCCTTTGAATCTGAAACAARATCAR
ACCCAAGCTCAAATGAATTTA

A
TG

Ensembl Variation tab:
Flanking sequence

Ensembl

Location tab

http:/lwww.ensembl.org

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division of Intramural Research
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jarat
|- Resequencing (20)
L Linkage Data

|- Markers

& Other genome browsers
|- ucsc

\ neal
L voga

£ Configure this page
N Add your data

Ensembl Location tab:
Region in detail @ Region in detail

e
20000
Gene Legend B Merges Ensembmievans B Processea tanscret
Preuogene -
Location: | 8:396133¢6-39613446 Gene: [ oo | «[<[+[ = > »‘
B A<H
it E
a 35,613,360 35,613,380 39,613,400 39.613.420 35613440
m bands oS — —
AL GERP£18.0e. |cortraned alamants for 37 eutharian marrerals €PO_LOW
[ seauence GITGGCATAAAT) TG GAA TTITIA CATA YA ATTITIC € 6 CA CTIGCA GATITIG CTUA TA A TITTA TICCA CA
Contias
[T sequenss. AAAGGEGTIGA TAACGATATTAAATAGORG
Ganes (GENCODE.

< ADAM2.002

tein cod
M ccosset =t

|| Humen <oNAS (R..
| seauence vanant,
NGC
|+
; b
YonstionLeasnd. W Splice acceptor variant Missense variant Synonymous variant
Gene Leaend - protein coding e merged Ensembl/Mavana
- _CCDS st
There are currently 376 trackstumed off
Ensembl Homo sapiensversicn 75,37 (GRCh37) Chromosome 8 39,613,346 - 39.613446
BA<EE
@ Information
[-NsXes) Ensembl genome browser 75: Homo sapiens - Region in detail - Chromosome 8: 3! .
N e s Ensembl Location tab:
Ganetic Varsc Reg Configure page
- iation
Resequencing (20) ion in detail @ Igu p g
)

Linkage Data

mRNA alignments
Esliclouments Default style:
Protein alignme Enable/disable all
Protein features
ncANA
= Variation
|- dbSNP
| — 1000 Genomes & HapMap
I~ Phenotype and curated variants (0/17) Blood
I~ Individual genomes (0r14)
i~ Arrays and other (0113) | Brain
{- Failed variants (0n)
I~ Sequence variants (0r) Breast
I~ Structural variants (0r26) Colon
- Recombination & Accessibility (o)
= Somatic mutations (05) | Heart
Somatic variants (03)
t Somatic structural variants (0r2) Kidney
& Regulation (1117) | Liver
|- Regulatory features (1/20) Lung
|~ Open chromatin & TFBS (0r14)
L Histones & polymerases (0/13) | Lymph
I~ DNA Methylation (0/65)
L Other regulatory regions (0/5) | Merged (incl.Pooled)
= Comparative genomics (1/73) Ovary
|- Muttiple alignments (0r/4)
- Conservation regions (1/5) | Pooled
[~ BLASTZ/LASTz alignments (0/47) Prostate
L Translated blat alignments onz)
Oligo probes (037) Skeletal muscle
Repeat regions (0/12) 4
Contigs. ' :
Genes (GENCODE.. < AC136365.1-201 < ADAM2-006
| miRNA processed transcript
|

March 19, 2014
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Ensembl Location tab:
RNASeq alignments

I 75: Homo sapiens - Region in detail - Chromosome 8: 39,588,397-39,638,396

o

= 50.00 kb = ‘orward strand we—
[+ 39.59Mb 39.60Mb 39.61Mb 35.62Mb 39.63Mb
p11.22

|| skeletal muscle R..2

|| ccpsset.

1 1 m
. |Constrained elements for 37 eutherian mammals EPO_LOW_COVERAGE

n

BN M

5257 featuresfrom 'Testes RNAseq alignments' omitted

L [ 1]

< AC136365.5

0 [ ———
< AC136365.1-201 < ADAM2-006
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+ + + T 1
t
! o t ! TR 1
"
+ i t Ut 1

TTSRN T TTTERESTS

Ensembl

Gene tab

http:/lwww.ensembl.org

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division of Intramural R

earch

27



March 19, 2014

NHGRI Current Topics in Genome Analysis 2014 Tyra Wolfsberg, Ph.D.

Week 4: Genome-Scale Sequence Analysis

£]] Ensembl genome browser 75: H...
uusu
[ NCBI
Vega s
&% Configure this page Genes (GENCODE 19)
—
20 MO 40 MD
th Export data Gene Legend [ Merged EnsembiHavana

Bl Pseudogene

Chromosome bands

<APII-1113C11.2 < ADANIA | AGI23767.1>

Location:  8:39613346-39613446

101 bE Forward strand pe—
39,613,360 39,613,380 39,613,400 39,613,420 39.613.44
pi122
—
(Constrained elements for 37 eutherian mammals EPO_LOW_COVERAGE
o il 11 [ ] = | 1 HEl HE

EnsemblHavana merge

Transcript : ;
]
apt e Blocks show the locations of G/C base pairs.
Ensombi genebuild
transcript and the Vega (39,613,380 39,613,400 39,613,420 '39,613,44
have 101 bp
Ll oy i merged Ensembl/Havana
article.

) Ensembl genome browser 75:H.. Ensembl Gene tab:
Human (GRCh37) v Location: 8:39,613,346-39,613,446 v (L CLULIRA | Transcript: ADAM2-001  Variation: rs35935¢ Gene su mmary
Gene-based displays
- Summary Gene: ADAM2 ENSG00000104755
i~ Splice variants (6)
[~ Transcript com AADAM metallopeptidase domain 2 [Source:HGNC Symbol;Acc:198]
t~ Supporting evidence
= Sequence Location hrom H 1,254-; reverse strand.
- Secondary Structure INSDC coordinates chromosome:GRCh37:CM000670.1:39601254:39695808:1
- External references
- Regulation Transcripts This gene has 6 transcripts (splice variants) [T R )
i~ Expression
= Comparative Genomics
|- Genomic alignments Show/hide columns
- Gene tree (image)
Gene tree (text) Name TranscriptiD  Length (bp) Protein ID Length (aa) Biotype CCDS  GENCODE basic
Gene tree (alignmgnt AM2-001 ENST00000265708 2672 ENSP00000265708 735 Protein coding  CCDS34884 Y
Gene gain/loss ADAM2-003 ENST00000347580 2535 ENSP00000343854 716 CCDS64882 Y
Orthologues (54) ADAM2-002 ENST00000521880 2125  ENSPX 20352 672 [ Y
peralogues (8 o ADAM2-004 ENST00000379853 2125  ENSP00000369182 579 - v
|- Phenotype ADAM2-005 ENST00000523181 728 No protein product - -
2 Genetic Variation ADAM2-006 ENST0000052 520 No protein product - -
[ Variation table
~ Variation image
Structural variation Summary o
- External data
C Porsonal annotation Name ADAM2 (HGNC Symbol)
- ID History Synonyms CT15, FTNB, PH-30b, PH30 [To view ail Ensembl genes linked to the name click here ]
L Gene history

ccos This gene is a member of the Human CCDS set: CCDS34884, CCDS64882, CCDS64883

&# Configuro this page RefSeq Overlapping RefSeq Gene ID 2515 matches and has similar biotype of protein_coding
2N Add your data Ensembl version ENSG00000104755.10

Gene type Known protein coding
4 Export data y y . " "
Prediction Method Annotation for this gene includes both automatic annotation from Ensembl and Havana manual curation,
F+ Bookmark this page see article
Alternative genes This gene corresponds to the following database identifiers:

Havana gene: OTTHUMGO00000164041 (version 3)

Go to Region in Detail for more tracks and navigation options (e.g. zooming) ‘

$A<EE

11456 kb Forward strand e
—_— "
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8 00
|5 .
FET—— Ensembl Gene tab:
Gene-based displays Spocies set Show & timany Orthologues
- Summary details
—~ Splice variants (6) Pril . 8 0 °
C ;’E"SC:P‘ W'“:a'iso“ Humans and other primates =
upporting evidence
- Sequence m rabbits and o 7 0 >
;“Secorltda'ry Structure related species
- lernal references
[ Regulation ga‘r‘n';:lr:‘s ungulates and e " 0 0 0
- Expression ' insectivores
= Comparative Genomics enaeeas o 34 0 2 °
|- Genomic alignments Al placental mammals
£ Gene tree (image)
Gene tree (text) gx“rgmdﬁ.epﬁhs o 2 5 0 o
Gene tree (alignment) T . . . -
Gene gain/loss tree sh (@]
Orthologues (54) Ray-finned fishes
Paralogues (6) AL o 39 13 2 16
Protein families (1) i‘f‘]"'/:m;m'"d"‘g
Phenotype
[z Genetic Variation
Variation table lected orthologues
Variation image
Structural variation how m
(= External data %
L Personal annotation Species  Type  dN/dS  Ensembl identifier & Compare Location Target  Query
= ID History ‘gene name Y%id Y%id
- Gene history A;okzlizard 1-to-many n/a ENSACAG00000009283 « Region GL343418.1:598118-623334:1 42 43
\nolis Comparison
carolinensis) Novel Ensembl prediction ~ « Algament
Uncharacterized protein [Source:  (protein)
UniProtKBITrEMBL; ace: + Alignment
AN Add your data Unpros Pt
+ Gene Tree
th Export data (image)
Anole lizard 1-to-many n/a ENSACAG00000029425 « Region GL343418.1:650240-673477:1 38 29
J+ Bookmark this page (Anolis
carolinensis) Novel Ensembl prediction ~ + N»v"me)rﬁ
Uncharacterized protein [Source: in)
s Sex S page UniProtkB/TrEMBL; acc: * Algnment
RAGDHS) (cDNA)
L] d view as CSV « Gene Tree
(image)
Chicken 1-to-many n/a ENSGALG00000003444 « Region 22:2443241-2448175:1 38 36
(Gallus gallus) Comparison
Novel Ensembl prediction ~ + Alignment
Uncharactorized protoin [Sourco:  (rotein)
UniProtKBITrEMBL ace: FINPZ3) + Algament
(CDNA)
+ Gene Tree
(image)

8 00

£]) Ensembl genome browser 75: H.

£ Configure this page

Ensembl genome browser 75: Hol

COSMIC |
Variations
Genes (GENCO...

Genes (GENCO.

Variation legend wm Splice donor variant -
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W Intron variant
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Ensembl Gene tab:

e Variation Image
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Ensembl

Transcript tab

http:/lwww.ensembl.org

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division of Intramural Research

I 8 00 Ensembl genome browser 75: Homo sapiens - Summary - Transcript: ADAMZ—q

£]) Ensembl genome browser 75:

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

Human (GRCh37) v | Location: 8:39,613.73-39,613,446 v
Transcript-based displays

Transcript history
Protein history

%¢ Configure this page WA

Ensembl Transcript tab:
Transcript summary

[ E LU A B Transcript: ADAM2-001

I Summary script: ADAM2-001 ensTo0000265708
Supporting evidence (14)
& seg::rfl‘:‘zm Description ADAM metallopeptidase domain 2 [Source:HGNC Symbol;Acc:198]
E CDNA Location Chromosome 8: 39,601,254-39,695,808 reverse strand.
Protein Gene This transcript is a product of gene ENSG00000104755
E External References
General identifiers (24) ) - ;
Oligo probes (38) This gene has 6 transcripts (splice variants) ([l CRIEUE T §ET Y
& Ontology
GO graph (16)
GO table (16)
£ Genetic Variation Name TranscriptID  Length (bp) Protein ID Length (aa) ccos GENCODE basic
Voraton f:\‘::e ADAM2-001 ENSTO0000265708 2672  ENSPO0000265708 735 CCDS34884 Y
Population comparison ADAM2-003 ENST00000347580 2535 ENSP00000343854 716 CCDS64882 Y
Comparison image ADAM2-002 ENST00000521880 2125 ENSP00000429352 672 CCDS64883 Y
= Protein Information ADAM2-004 ENST00000379853 2125 ENSP00000369182 579 - Y
Protein summary ADAM2-005 ENST00000523181 728 No protein product - - Y
Domains & features (18) ADAM2-006 ENST00000520434 520 No protein product - - -
Variations (234)
- External data
L Personal annotation Summary 6
[=- ID History

i

9456 kb

Add your data
m = Statistics
L] CCcDs
¢+ Bookmark this page Ensembl version
«{ Share this page Type

Prediction Method

Alternative transcripts

Exons: 21 Coding exons: 20 Transcript length: 2,672 bps Translation length: 735 residues

This transcript is a member of the Human CCDS set: CCDS34884

ENST00000265708.4

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:

Transcript having exact match between ENSEMBL and OTTHUMT00000376926 (version
HAVANA: 1)

March 19, 2014

Tyra Wolfsberg, Ph.D.
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I 8 00 Ensembl genome browser 75: Homo sapiens - Supporting evidence - Transcript: AD4

Ensembl Transcript tab:
Supporting evidence

£]) Ensembl genome browser 75: H...

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

Human (GRCh37) ¥  Location: 8:39,613,346-39,613,446 ¥  Gene: ADAM2 v
Transcript-based displays

Transcript: ADAM2-001 v

Summary Transcript: ADAM2-001 EnsT00000265708
Supporting evidence (14)
5 Seg:::;?zi Description ADAM metallopeptidase domain 2 [Source:HGNC Symbol;Acc:198]
F cDNA Location Chromosome 8: 39,601,254-39.635,808 reverse strand.
Protein Gene This transcript is a product of gene ENSG00000104755

External Referertes

G | identifi (24)

05;:’:10‘!;:: Ei;:’)s @ This gene has 6 transcripts (splice variants) ([ EEET
Ontology

GO graph (16)

GO table (16) Supporting evidence @

Genetic Variation

Variation image
Population comparison GnsslGRMCORE. = R AT R T R RERELI R A
Comparison image Transcript support
- Protein Information NM 0014643 jHE—§ @ = # @ & ms == .. a
F’mlemsummﬂw CCDS34884.1 —E == ... a1
Domains & features (18) Exon supporting e
Variations (234) ’ T U38805.1 3 ] u
[Extemaldata ‘ NM_0014643 B - —m———.—————u
Personal annotation BC034957.2 4 .. - 8., e e e B
- ID History A133005.1 [ - L e B e e e e e e |
Transcript history Q99965-2
Protein history BCO64547.1 M — 4 +— & -1
AK3017341 | B4 4 v ..
£ Configure this page supporti
- & = —=
Add your data Q99965.2 1 1 1
Q99965-2.2 1 1 1
r BADWY7.1 1 4
iExport data Q6P2G0.1 1 1
T BG719616.1
R ham: ) Legend protein evidence Il EST evidence [0 cDNA evidence
«{ Share this page
i non-canonical splice site -C3 part of evidence duplicated in transcript structur
E evidence start / ends within exon / CDS & ‘E part of evidence missing from transcript structur
—] evidence extends beyond the end of the transcri
I3 evidence extends beyond exon / CDS

Click here for a summary of the evidence that supports all the ipts of this gene

I 8 00 Ensembl genome browser 75: Homo sapiens - Protein sequence - Transcript: AD4

e Ensembl Transcript tab:
Protein sequence

DAM2 Transcript: ADAM2-001 v

Transcript-based displays
F Summary Transcript: ADAM2-001 ENST00000265708
Supporting evidence (14)

b s"g"{"’""‘zm Description AADAM metallopeptidase domain 2 [Source:HGNC Symbol;Acc:198]
~ Exons
E CDNA Location Chromosome 8: 39,601,254-39,695,808 reverse strand.
Protein Gene This transcript is a product of gene EN: 1047¢
- External References
‘ General identifiers (24) ) .
Oligo probes (38) This gene has 6 transcripts (splice variants) ([ IEIEREVEELY
& Ontology
GO graph (18,
Son iy Protein sequence @
& Genetic Variation
Variation table Key
Variation image
Population comparison Exons  [altemating exons ] [Altemating exons ] [Residue overiap splice ste
Comparison image
- Protein Information MWRVLFLLSGLGGLRMDSNFDSLPVQITVPEKIRSI IKEGIESQASYKIVIEGKPYTVNL
Protein summary MOKNFLPHNFRVYSYSGY LDQDFQNFCHYQGY IEGYPKSVVMVSTCTGLRGVLOF
Domains & features (18) ENVSYGIEPLESSVGFEHVIYQVKHKKADVSLYNEKDIESRDLSFKLQSVEPQQDFAKYT
Variations (234) EMHVIVEKQLYNHMGSDTTVVAQKVFQLIGLTNAIFVSENITI ILSSLELWIDENKIATT
& External data GEANELLHTFLRWKTSYLVLRPHDVAFLLVYREKSNYVGATFOGKMCDANYAGGVVLHER

TISLESLAVILAQLLSLSMGITYDDINKCQCSGAVCIMNPEAIHFSGVKIFSNCSFEDEA
SKOKSQCLHNQPRLDPFFKQOAVC EAGEECDCGTEQDCALIGETCCDIATCR
FKAGSNCAEGPCCENCLE SFEECDLPEYCNC PENHYVQTGHBCGLN
Transcript history QWICIDGVCMSGDKQCTDTFGKEVEFGPSECYSHL D ISDSGYTQ
Protein history QCGKLICKYVGKFLLQIPRATIIYANISGHLCIAVEFASDHADSQKMAIKDGTSC

CRNQRCVSSSYLGYDCTTDKCNDRG SY. 'QSDLWPGGSIDSGN
£ Configure
ure ihis page FPPVAIPARLPERRYIENIYHSKPMRI

VLIAIMVKVNFQRKKWRTED

L Personal annotation
ID History

YSSDEQPESESEPKG
a
4 Export data Ensembl release 75 - February 20 About Ensembi | Privacy Policy | Contact Us
¢+ Bookmark this page Permanent link - View in archive site

g
g

«{ Share this page

4 Download view as RTF
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I 8 00 Ensembl genome browser 75: Homo sapiens - Protein sequence - Transcript: ADAM2-001 (ENSTOOO‘

Ensembl archive
tyra@nhgri.nih.gov

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

Human (GRCh37) v Location: 8:39,613,346-39,613,446 v | Gene:ADAM2 v (QIETETL TGP ERA)  Variation: rs35035433 v
Transcript Al
Search

£]) Ensembl genome browser 75: H...

The following archives are available for this page:

& Help topics
Frequently Asked Questions  Ensembl 74: Dec 2013 (GRCh37) - gene set Sep 2013
[ élﬁz;ymonals o Ensembl 73: Sep 2013 (GRCh37) - patched/updated gene set Jun 2013

Ensembl 72: Jun 2013 (GRCh37) - gene set Apr 2013
Ensembl 71: Apr 2013 (GRCh37) - patched/updated gene set Feb 2013
Ensembl 70: Jan 2013 (GRCh37)

Ensembl 69: Oct 2012 (GRCh37) - patched/updated gene set Oct 2012
Ensembl 68: Jul 2012 (GRCh37) - patched/updated gene set May 2012
o Ensembl 67: May 2012 (GRCh37)

Ensembl 66: Feb 2012 (GRCh37) - patched/updated gene set Feb 2012
Ensembl 65: Dec 2011 (GRCh37) - patched/updated gene set Dec 2011
Ensembl 64: Sep 2011 (GRCh37) - patched/updated gene set Sep 2011
Ensembl 63: Jun 2011 (GRCh37) - gene set updated Apr 2011

Ensembl 62: Apr 2011 (GRCh37) - gene set updated Apr 2011

® Ensembl 59: Aug 2010 (GRCh37)

* Ensembl 54: May 2009 (NCBI36)

Contact HelpDesk

More information about the Ensembl archives

Ensembl

Find a chicken homolog of a human protein

http:/lwww.ensembl.org

NATIONAL HUMAN GENOME RESEARCH INSTITUTE
arch

Division of Intramural Re
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BLAST Search

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

o G

T ool Ensembl BLAST search

&)~ Search all species

civesn 3 Onive e 3

Summary

Important Notice
We now use Blat as our default DNA search. This will make your query faster.

» setup
@ Not yet initialised

Enter the Query Sequence
Either Paste in

» configure
@ Not yet initialised

(max 30 FASTA or plain text:
>gi[55743080] ref [NP_001455.3| disi in and

Q!

Or Upload a file containing one or more FASTA sequences
| Browse... | No file selected.
Or Enter a sequence ID or accession (EMBL, UniProt, RefSeq)
Retrieve
Or Enter an existing ticket ID:
Retrieve
dna queries
(@ peptide queries

Select the databases to search against

> results
@ Not yet initialised

» display
@ Not yet initialised

Select species: L —
Use ‘ctrf' key 10 select multiple species Gadus_morhua
Gallus_gallus

@ dna database Genomic sequence :

~) protein database Proteins
Select the Search Tool
TBLASTN (ccnllguleb'RUN)

VYAE

ENKIATTGEAN
N I+ T
KNPISITKNITQV:

Search sensitivity: Distant homologies :
Optimise search parameters 1o find the
following alignments.
[¥] Alignment Summary (click arrow to hide)
Select rows to include in table, and type of sort Ensembl BLAST searCh
(Use the ‘ctrl’ key to select multiples)
Query Subject Chromosome Scaffold Contig Stats Sort By
_off_ _off_ _off_ _off_ _off_ >Conti;
Name Name Name Name Score <Score
Start Start Start Start E-val >Score
Chromosome Stats
Start End Ori  Name Start End Orl  Score E-val %ID Length
[A] [S]1[G] [C] + 6235722 6237707 + 1365 8.4e-134 35.33 685
[A][S][G][C] + 6239085 6241091 + 1352 5.9e-131 34.01 691
A] +
A][SI[GI[C] 138 647 + 2444846 2446357 300 1.0e-23 24.50 551
J[SI[GI[C] 370 644 + Query location ref |NP_001455.3 6 to 662 (+)
A][S][G][C] 330 651 + Database location 15 6235722 to 6237707 (+)
»j%%% ;gg 217:) : Genomic location 15 6235722 to 6237707 (+)
[A1[SI[G][C] 410 674 + E-value : 8.de-134
[A][SI[GI[C] 232 659 + Alignment length 685
[A][S][G][C] 445 505 + entage iden 35.33
[A][SI[GI[C] 330 687 +
[A][S][G][C] 328 668 + Query: 6 FLL! DSLP! YKIVIEGKP
[A][S][G][C] 378 531 +
[A][S][G][C] 438 502 +
[A][S][G]I[C] 387 652 +
[A][S][G]I[C] 438 651 +
[A][SI[GI[C] 209 413 +
[A][SI[G][C] 374 603 + 6236075
[A][S][G]I[C] 407 652 +
[A][SI[G][C] 444 501 + 176
[A][SI[GI[C] 339 443 + .
| resemieme o

286 MCDANYAGGVVLHPRT
OV 4
t: 6236604
345 S
6236775 SYG NCSTKYYFDFITSGQGQCLNNI

6236243

+ 44L+

/RLRVLLTV

6236603

6236774

PSSI

33



NHGRI Current Topics in Genome Analysis 2014
Week 4: Genome-Scale Sequence Analysis

March 19, 2014
Tyra Wolfsberg, Ph.D.

BioMart

Cross-reference data from different sources

http:/lwww.ensembl.org/biomart

=

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

| © New ] @ Count | Ml Results |

X P L

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division of Intramural Research

BioMart

Get genomic coordinates,
gene name, and RefSeq
accessions for ENSEMBL
gene identifiers

Dataset

Danio rerio genes (Zv9)
Filters

[None selected]
Attributes

Ensembl Gene ID
Ensembl Transcript ID

Dataset

Danio rerio genes (Zv9)
Filters
Ensembl Gene ID(s) [e.g.
ENSG00000139618]: [ID-list
specified]
Attributes
Ensembl Gene ID
Ensembl Transcript ID

Dataset
[None Selected]

Ensembl Genes 75 A

Danio rerio genes (Zv9)

Step 1:
Select Dataset

Please restrict your query using criteria below

m REGION:
B GENE:
Limit to genes ...

with ArrayExpress 1D(s)
@Only
Excluded

# ID list limit [Max 500 advised]

Ensembl Gene ID(s) [e.g. ENSG00000139618]
ENSDARG00000086764
ENSDARG00000062831
ENSDARG00000069528
ENSDARG00000075385

19658

Browse... | No file selected.

Transcript count >=

Gene type

Source (gene)

antisense
IG_C_pseudogene
1G_J_pseudogene

IG_V_pseudogene
lincRNA Step 2:
ensembl : Select Filters (input)
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URL XML Perl Hell .
[ 3 Pert | BioMart
o Please select columns to be included in the output and hit 'H Get genomic coordinates,
Danio rerio genes (Zv9) =3 ® Features ) Homologs gene name, and RefSeq
:‘""‘u — ( $'Wﬂu:°:E . ‘s’::‘lﬂlm accessions for ENSEMBL
nsembl Gene e.d ) Transcript Event ( uences . Lo
ERSG0000013081) (i e gene identifiers
specified] 8 GENE:
Attributes Ensembl
@ Ensembl Gene ID @Associated Gene Name
E::mz %2?195(!201 D ™ Ensembl Transcript ID Associated Transcript Name
Chromosome Name (JEnsembl Protein ID Associated Gene DB
Gene Start (bp) (- Ensembl Exon ID “JAssociated Transcript DB
Gene End (bp) () Description ~) Transcript count
Associated Gene Name @ Chromosome Name % GC content
RefSeq mRNA [e.g. #Gene Start (bp) Gene Biotype
NM_001195597] #Gene End (bp) Transcript Biotype
RefSeq mRNA predicted [e.g. () Strand Source (gene)
XM_001125684] (1Band Source (transcript)
External References (max 3)
() ArrayExpress @ RefSeq mRNA predicted [e.g. XM_001125684]
[)ChEMBL ID(s) RefSeq ncRNA [e.g. NR_002834]
() Clone based Ensembl gene name RefSeq ncRNA predicted [e.g. XR_108264]
(- Clone based Ensembl transcript name “)RefSeq Protein ID [e.g. NP_001005353]
() Clone based VEGA gene name ~1RefSeq Predicted Protein ID [e.g. XP_001720922]
(-1 Clone based VEGA transcript name Rfam ID
(- EMBL (Genbank) ID Rfam gen| step 3:
(JEntrezGene ID Rfam tra .
[JVEGA gene ID(s) (OTTG) Unigene | Select Attributes (Output)
(1 VEGA transcript ID(s) (OTTT) UniProt/Trl ccession
(1 VEGA protein ID(s) (OTTP) ~JUniProt/SwissProt ID
(JHGNC ID(s) UniProt/SwissProt Accession
(JHGNC symbol UniProt Gene Name
(1 HGNC transcript name Uniprot Genename Transcript Name
(JMEROPS ID UniParc
(JPDBID WikiGene Name
( miRBase Accession(s) WikiGene ID
(miRBase ID(s) WikiGene Description
[ miRBase gene name ZFINID
[ miRBase transcript name ZFIN symbol
() Protein (Genbank) ID ) ZFIN transcript name
@ RefSeq mRNA [e.g. NM_001195597]
® 00 Mozilla Firefox .
@ http:/ /useast....5739b6802bdda6 B Io M a rt

=

gene identifiers
[> hew | Count | m Resus|
Dataset Export all results to File :|[ TSV :| () Unique results only
Danio rerio genes (2v9) Email notification to
Filters
Ensembl Gene ID(s) [e.g. N .
ENSG00000139618): [ID-list View rows as [ HTML Unique results only
specified]
Ensembl Gene ID Ensembl Transcript ID | Chromosome | Gene Gene Associated | RefSeq mRNA | Ref! mRANA
Attributes P Name Start (bp) | End (bp) | Gene e’.r‘ Qmmad[slsg‘
Ensembl Gene ID Name NM_001195597] | XM_001125684]
Ensembl Transcript ID ggggg?gsgsg 23018783 g%gg:gg zk_agg NM_200628 XM 005157963
ghromé)::‘mg TS 00000021596 xibb NM_131238
ono (o) 00000147844 xrbb
Gene End (bp) 00000128914 xibb XM 005157945
Associated Gene Name figal0 XM_005157916
RefSeq mRNA [e.g. iigal0 XM_003200156
NM_001195597] itga10
RefSeq mRNA predicted [e.g. NM_001002437 | XM_005173480
XM_001125684] XM_001921680
NM_001003509
Dataset
[None Selected]
XM_002664766
XM_005158471
NM 201160
XM 684152
NM_ 001079953
00000141032 pou2izb

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

Get genomic coordinates,
gene name, and RefSeq
accessions for ENSEMBL
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Dataset

Danio rerio genes (Zv9)
Filters
Ensembl Gene ID(s) [e.g.
ENSG00000139618]: [ID-list
specified]
Attributes
Ensembl Gene ID
Ensembl Transcript ID
Human Ensembl Gene ID
Human Ensembl Protein ID
% Identity with respect to
query gene

e—
Attributes

Ensembl Gene ID

Ensembl Transcript ID
Human Ensembl Gene ID
Human Ensembl Protein ID
% Identity with respect to
query gene

Dataset
[None Selected]

Please select columns to be included in the output and hii

) Features ® Homologs
() Structures Variation
() Transcript Event () Sequences

@ GENE:

2 ORTHOLOGS (Max select 6 orthologs):

Alpaca Orthologs
() Alpaca Ensembl Gene ID
(-)Canonical Protein or Transcript ID
() Alpaca Ensembl Protein ID
(1) Alpaca Chromosome Name
() Alpaca Chromosome Start (bp)

Human Orthologs

@Human Ensembl Gene ID
(-)Canonical Protein or Transcript ID
@ Human Ensembl Protein ID
(JHuman Chromosome Name
(JHuman Chromosome Start (bp)

(' Human Chromosome End (bp)
(-JHomology Type

Ensembl Gene ID

Ensembl Transcript ID

BioMart:

Get predicted human
orthologs for ENSEMBL
gene identifiers

~JAncestor
Orthology confidence [0 low, 1 high]
% |dentity with respect to query gene
% ldentity with respect to Alpaca gene
dN

Ancestor

Orthology confidence [0 low, 1 high]
™% ldentity with respect to query gene

% ldentity with respect to Human gene

dN
ds
Human Ensembl Gene | Human Ensembl Protein | % Identity with respect to
D D query gene
ENSP00000005587 59
[ ENSP00000005587 59
ENSP00000363817 70
ENSP00000363817 70
ENSP00000363817 70
ENSP00000358310 54
ENSP00000358310 54
ENSP00000261837 49
ENSP00000263431 69
ENSP00000263431 69
ENSP00000253237 59
ENSP00000297848 60
ENSP00000297848 60
ENSP00000297848 60
ENSP00000297848 60
ENSP00000290583 77
ENSP00000290583 77
ENSG00000106049 ENSP00000265395 76
ENSG00000106049 ENSP00000265395 76

Galaxy

knownGene coding sequence lengths

https:/lusegalaxy.org/

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division of Intramural Research

36



. . March 19, 2014
NHGRI Current Topics in Genome Analysis 2014 Tyra Wolfsberg, Ph.D.

Week 4: Genome-Scale Sequence Analysis

800 Galaxy
= Catany l Galaxy:
4 | b || @ hups://usegalaxy.org Step 1: Download

transcript data from UCSC

Analyze Data

Tools & Load Data Genomes Genome Browser Tools Mirrors Downloads My Data About Us Help
search tools © || Table Browser \
Get Data Use this program to retrieve the data associated with a track in text format, to calculate intersections between
Upload File from your computer tracks, and to retrieve DNA sequence covered by a track. For help in using this application see Using the Table

Browser for a description of the controls in this form, the User’s Guide for general information and sample queries,

UCSC Main table browser > > ;
and the OpenHelix Table Browser tutorial for a narrated presentation of the software features and usage. For more

UCSC Archaea table browser complex queries, you may want to use Galaxy or our public MySQL server. To examine the biological function of
EBI SRA ENA SRA your set through annotation enrichments, send the data to GREAT. Refer to the Credits page for the list of

contributors and usage restrictions associated with these data. All tables can be downloaded in their entirety from
the Sequence and Annotation Downloads page.

BioMart Central server

CrameneMart Central server clade: | Mammal ;| genome: | Human :| assembly: | Feb. 2009 (GRCh37/hg19) *
modENCODE fly server group: | Genes and Gene Predictions +] track: | uCSC Genes & add custom tracks | | track hubs
modENCODE worm server table: | knownGene +| | describe table schema
WormBase server region: (& genome () ENCODE Pilot regions () position chr21:33,031,597-33,041,570 lookup | | define regions
EuPathDB server identifiers (names/accessions): | paste ist | | upload list
GenomeSpace import from file filter: | create |
it intersection: | create
Send Data correlation: | create
Lift-Over
output format: | a fields from selected table : |Send output to @ Galaxy GREAT

Tevt Maninulation

Galaxy alyze Data

~
Tools & Load Data chrl 11873 14409 uc00laaa3 0 + 11873 11873 0 3 History <o
chrl 11873 14409  uc0lOnxr.l 0 + 11873 11873 0 3
search tools ) )
chrl 11873 14409  uc0l0nxq.l 0 + 12189 13639 0 3
Get Data chrl 14361 16765 uc009vis3 0 - 14361 14361 0 4 knownGene coding sequence
Send Data chrl 16857 17751 uc009vjel O - 16857 16857 0 2 lengths
Lift-Over chrl 15795 18061 uc009vjd.2 O - 15795 15795 0 S 11.5 M8 Qe e
Text Manipulation chrl 14361 19759  uc009vit3 0 - 14361 14361 0 9 Tags
Convert Formats chrl 14361 19759  uc009viu3 0 - 14361 14361 0 10
800 Galaxy
= Galaxy L Ga Iaxy .
< | > | [ @ nieps://usegalaxy.org Step 2: Extract coding
exons
Gal Analyze Data
& Load Dat i c
Tools oad bata Gene BED To Exon/Intron/Codon BED (version 1.0.0) History cn
search tools [ Extract: L)
Get Data Coding Exons only ¢ knownGene coding sequence
Send Data from: lengths
Lift-Over 1: UCSC Main on Human: knownGene (genome) + LEsle Qe e
Text Manipulation this history item must contain a 12 field BED (see below) Tags:
Convert Formats A
FASTA manipulation m
Filter an 1: UCSC Main on Human: ® & %
knownGene (genome)
n, Subtract and Grou This tool works only on a BED file that contains at least 12 fields (see Example and About
Extract Features formats below). The output will be empty if applied to a BED file with 3 or 6 fields. 82,960 regions
Gene BED To Exon/Intron format: bed, database: hg19
/Codon BED expander ) ~
What it does 6 >|®
Fetch Sequences Tags:
BED format can be used to represent a single gene in just one line, which contains the
Fetch Alignments A
information about exons, coding sequence location (CDS), and positions of untranslated regions
Get Genomic Scores (UTRs). This tool unpacks this information by converting a single line describing a gene into a
ré n Genomic Interval collection of lines representing individual exons, introns, UTRs, etc. display In IGB Local Web
dienlav at Fncamhl Currant

Galaxy Analyze Data

Tools L Load Data chrl 12189 12227 uc010nxg.l 0 + History on
chrl 12594 12721 uc0lonxg.l 0 +
search tools (<) chrl 13402 13639 uc0lOnxq.l 0 + [
Get Data chrl 69090 70008  ucO0laal.l 0+ knownGene coding sequence
Send Data chrl 138529 139696 ucO2loeg.2 0 - lengths
Lift-Over chrl 139789 139792 ucO2loeg.2 0 - 33.6 MB aee
Text Manipulation chrl 324514 324686 ucO2loeh.l 0 + e
S — chrl 324718 325124 ucO2loeh.l 0 + .
Ry AT chrl 325382 325605 ucO2loeh.l 0 +
e ——— chrl 324342 324345  uc009vik2 0 + P — SUIE
e chrl 324438 325605 uc009vik2 0 + Exon/Intron/Codon
chrl 327745 328213 ucO2loeil 0 + BED on data 1

Extract Features
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e 0o

£ Galaxy

4 > || & hitps://usegalaxy.org

Galaxy

Tools & Load Data
search tools [x)

Get Data

Send Data

Lift-Over

Text Manipulation
Add column to an existing
dataset

Compute an expression on
every row

Concatenate datasets
tail-to-head

Condense consecutive
characters

Convert delimiters to TAB
Merge Columns together

Create single interval as a new
dataset

Compute (version 1.1.0)

Add expression:
3-c2
as a new column to:
2: Gene BED To Exon/Intron/Codon BED on
Dataset missing? See TIP below
Round result?:

NO

data 1

What it does

O Te: If your data is not TAB delimited, use Text Manipulation->Convert

This tool computes an expression for every row of a dataset and appends the result as a new
column (field).

Step 3: Calculate length of

each coding exon
Galaxy Analyze Data

Galaxy:

History [
()

knownGene coding sequence

lengths

33.6 MB Qe e

Tags:

2: Gene BED To ® IS X

Exon/Intron/Codon

BEDon data 1

~610,000 regions
format: bed, database: hg19

Region: coding;

B 6w L
Tags:

dicnlav in ICR | aral Woh

Galaxy

<  » || @ hps://usegalaxy.org

Tools & Load Data

search tools (x)

Get Data

Send Data

Lift-Over

Text Manipulation

Convert Formats

FASTA manipulation

Filter and Sort

oin, Subtract and Group
join two Datasets side by side
on a specified field

Compare two Datasets to find

common or distinct rows

Subtract Whole Dataset from
another dataset

Ga Analyze Data
Tools & Load Data chrl 12189 12227 uc0l0nxg.l 0 + 38.0 History
chrl 12594 12721 uc0lOmxql O +  127.0

search tools o Echl 13402 13639 ucOlOnxql 0 %  237.0 L)
Get Data chrl 69090 70008 uc0Olaal.l 0 + 918.0 knownGene coding sequence
Send Data chrl 138529 139696 ucO2loeg.2 0 -  1167.0 lengths
Lift-Over chrl 139789 139792 ucO2loeg.2 O - 3.0 58.9 MB Qe e
Text Manipulation chrl 324514 324686 ucO2loeh.l 0 + 172.0 Tags:

Add column to an existing chrl 324718 325124 ucO2loehl O +  406.0

dataset chrl 325382 325605 wucO2loehl O +  223.0
eno Calaxy

Group (version 2.0.0)

Group data by a column and
perform aggregate operation on
other columns.

Select data:
3: Compute on data 2
Dataset missing? See TIP below.

Group by column:

(<

Ignore case while grouping?:

Operations
Operation 1
Type:

Sum s

On column:
7 ¢

Round result to nearest integer?:
NO ¢

Extract Features

Remove Operation 1

Analyze Data

{Tools’ & Load Data uc001aal.1 918 History cn
uc00laau.3 1170
search tools
L ucO0labe.4 624 o
Get Data uc001abv.1 429 knownGene coding sequence
Send Data uco0labw.l 2046 lengths
Lift-Over uc001abx.2 1998 59.8 M8 Qe e
Text Manipulation uc00laby.4 1656 Tags:
Convert Formats uc00labz.4 2250

Step 4: Group coding exon

Galaxy Analyze Data lengths by transcript

Galaxy:

History [
(<)

knownGene coding sequence

lengths

58.9 MB aee

Tags:

3:Computeondata?2 ® ¢ X

~610,000 regions.
format: bed, database: hg19
Creating column 7 with expression
€3-c2

kept 100.00% of 591439 lines.

< >

Tags:

display in IGB Local Web
disolav at Ensembl Current
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Galaxy

Galaxy:

Analyze Data

The following list contains each tool that was run to create the datasets in your current history.
Please select those that you wish to include in the workflow.

Tools which cannot be run interactively and thus cannot be incorporated into a workflow will be

shown in gray.

Workflow name

Workflow constructed from history 'knownGene coding sequence lengths'

This tool cannot be used in workflows

Gene BED To Exon/Intron/Codon BED

™ Include "Gene BED To Exon/Intron/Codon
BED" in workflow

Compute

# Include "Compute” in workflow

Group

@ Include "Group" in workflow

Create Workflow Check all Uncheck all
Tool History items created
1: UCSC Main on Human: knownGene
UCSC Main (genome)

(¥ Treat as input dataset

2: Gene BED To Exon/Intron/Codon BED

>
on data 1

3: Compute on data 2

4: Group on data 3

Pworkflow_ Id=fc6010 Create Workflow and run

_ on other datasets
Analyze Data

Running workflow "Workflow
constructed from history 'knownGene
coding sequence lengths™

Step 1: Input dataset

Input Dataset -

1: UCSC Main on Human: knownGene (genome)

type to filter

Step 2: Gene BED To Exon/Intron/Codon BED (version 1.0.0)
Step 3: Compute (version 1.1.0)

Step 4: Group (version 2.0.0)

_ Send results to a new history

* FASTQC
* Mapping
* Bowtie
* Peak Calling
* MACS
* RNA-seq
* TopHat
* CuffLinks

Galaxy NGS tools

* Quality control and manipulation

NGS TOOLBOX BETA
Phenotype Association
NGS: QC and manipulation
NGS: Mapping
NGS: SAM Tools

NGS: GATK Tools (beta)
NGS: Peak Calling

NGS: RNA-seq

NGS: Picard (beta)

NGS: Variant Analysis
snpEff

BEDTools

EMBOSS

NATIONAL HUMAN GENOME RESEARCH INSTITUTE
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Additional resources

¢ UCSC Genome Browser User Guide
http://genome.ucsc.edu/goldenPath/help/

* Ensembl Tutorials and Worked Examples
http:/lwww.ensembl.orglinfo/website/tutorials/

* Galaxy Support
https:/Iwiki.galaxyproject.org/Support/

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division of Intramural Research

Current Protocols in Bioinformatics

The UCSC Genome Browser UNIT 1.4
Donna Karolchik,' Angie S. Hinrichs,' and W. James Kent'
e o Biomoleelar Sience ind Engncering, Univensity of a9 sing Galaxy to Perform Large-Scale UNIT 105
Interactive Data Analyses
ABSTRACT

Jennifer Hillman-Jackson,' Dave Clements,? Daniel Blankenberg,'
The University of California Santa Cruz (UCSC) Genome Browsq James Taylor,? Anton Nekrutenko,! and Galaxy Team!?

based tool for quickly displaying a requested portion of a genor) | B X
companied by a series of aligned annotation “tracks.” The annotati ZP enn State University, University Park, Pennsylvania
UCSC Genome Bioinformatics Group and external collaborators Emory University, Adanta, Georgia

tions, mRNA and expressed sequence tag alignments, simple nucleo
expression and regulatory data, phenotype and variation data, and p4 ABSTRACT

species comparative gcnormcs d_ﬂ(ﬂ All information rclcvam toar ions in bi dical research continue to provide experimental biol-
one window, facilitating bi analysis and i Thq ogists with novel and increasingly large genomic and high-throughput data resources to
derlying the Genome Browser tracks can be viewed, downloaded, arf

be analyzed. As creating and obtaining data has become easier, the key decision faced
another Web-based application, the UCSC Table Browser. Users { py many is a nrastical ane: where and how should an analysis be performed?

. up and use is riddled with complexities outside of
Using the Ensembl Genome Server to UNIT 115 Je authors believe that Galaxy provides a powerful
3 n and analysis in an intuitive Web application,

Bmwse Genomlc Sequence Data pformatics tools previously only available to com-
Xosé M. Fernandez-Susrez' and Michael K. Schuster! pased environments. We will demonstrate through

'EMBL-European Bioinformatics Institute, Wellcome Trust Genome Campus, Hinxton, msif“:‘c":: ?::’g;np;’zﬁclj'g’éggnai‘;f;g::';‘g
Cambridge, United Kingdom fom tools (wrapped Unix functions, format stan-
tions), and 3rd-party analysis tools. Curr: Protoc.
ABSTRACT by John Wiley & Sons, Inc.
The Ensembl project provides a hensive source of i ion of the
human genome sequence, as well as other species of biomedical interest, with confirmed
gene predictions that have been integrated with external data sources. This unit describes
how to use the Ensembl genome browser (http://www.ensembl.org/), the public interface
of the project. It describes how to find a gene or protein of i m!cresL how to gct additional
information and external links, and how to use the genomi
Protoc. Bioinform. 30:1.15.1-1.15.48. © 2010 by John Wiley & Sons, Inc. | Access from NIH at

Keywords: computer graphics  databases e genetic » genetic variation » ge|

sequence homology » genome « genome sequence http://onlinelibrary.wiley.com/book/10.1002/047 1250953

mics « genomic alignments
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