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In this workshop we will learn how to navigate the UCSC Genome Browser, Ensembl, NCBI’s
Map Viewer and Genome Workbench. These browsers are valuable tools when identifying,
localizing genes, and looking at their information in the genomic context. By using concrete
examples, it will be shown how to locate a human gene, download a gene sequence and its
upstream sequence, locate Single Nucleotide Polymorphisms (SNPs) and conserved regions,
and use the browsers to download results in a batch. This handout contains screen shots of the
demonstration taken on November, 2013
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UCSC Genome Browser

Accessing the gene region and downloading its genomic sequence
Open the UCSC Genome Browser http://genome.ucsc.edu/ in a web browser and click on “Genome

Browser” link. Click on “Click here to reset” link to reset the browser user interface setting to their
defaults. Under “assembly”, select the preferred assembly. We will use the default one “Feb. 2009
(GRCh37/hg19)”. Click on the “configure tracks and display” button. Under “Configure Tracks on UCSC
Genome Browser” heading click on the “hide all” button and then, click on the “submit” button.

IJCSC Genome Bioinformatics

Genomes Blat Tables Gene Sorter PCR

VisiGene Session FAQ Help

Genome ARout the UCSC Genome Bioinformatics Site

Bi
S vvelcome to the UCSC Genome Browser website. This site contains the reference sequence and work

ENCODE Neandertal projects.

Neandertal We encourage you to explore these sequences with our tools. The Genome Browser zooms and scrolls)
_ homology and other information on groups of genes that can be related in many ways. Blat quickly map!
Blat database. VisiGene lets you browse through a large collection of in sif mouse and frog images to exa

Table Browser The UCSC Genome Browser is developed and maintained by the Genome Bioinformatics Group, a cr

University of California Santa Cruz (UCSC). If you have feedback or questions concerning the tools or d
Gene Sorter

In Silico PCR
B News ﬂ
Genome

Graphs To receive announcements of new genome assembly releases, new software features, updates and trai

11 February 2013 - Denisova tracks released on hgl9 browser

B —— In conjunction with the publication of the paper by Meyer ef al. A High-Coverage Genome Seguence fro
VisiGene Meyer ef al_ applied a novel single-stranded DNA library preparation method to DNA previously extract
S Siberia.

Galaxy

Genome Browser Tools Mirrors Downloads My Data About Us Help
pns) Browser Y
The UCSC Genome Browser was created by the Genome Bioinformatics Group of UC Santa Cruz.
Software Copyright (c) The Regents of the University of Califarnia. All rights reserved.
group genome assembly position search term
Mammal - Human - Feb. 2009(GRCh37/hg19) ~ chr21:33,031,597-33,041,570 ‘ enter position, gene symbol or search terms ‘

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

[ track search ” add custom tracks H track hubs ][ configure tracks and display ]

jowser — hg19 assembly (sequences)

lan reference sequence (GRCh37) was produced by the Genome Reference Consortium. For more information about this assembly, see GRCh37 in the NCBI



http://genome.ucsc.edu/

:nome Browser Tools Mirrors

Downloa ) About Us

) 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. Al rights reserved.

group genome assembly position search tg
Mammal ~ Human ~ Feb. 2009 (GRCh37/hg19) :

21:33,031,597-33,041,570 | enter position, gene symbol

Mar, 2006 (NCBI36/hg18)
May 2004 (NCBI35/hg17) browser user interface settings to their defaults.

July 2003 (NCBI34/hg16)
ack searc add cusiom tracks H track hubs H configure tracks and display I

|ser — hg19 assembly (sequences)

eference sequence (GRCh37) was produced by the Genome Reference Consortium. For more information about this assembly, se

e Browser Tools Mirrors Downloads About Us Help
Browser y
The UCSC Genome Browser was created by the Genome Biginformatics 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) ~ chr21:33,031,597-33,041,570 ‘ enter position, gene symbol or search terms

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

[ tacksearch || add custom tracks | | trackhubs || configure tacks and d\sp\ay‘

—hg19 assembly (sequences)

Configure Image
[subm |
image width: 1563  pixels

label area width: 17 characters
text size: 8 -~

Display chromosome ideogram above main graphic
[Show light blue vertical guidelines
Display labels to the left of items in tracks
Display description above each track
[Show track controls under main graphic
Next/previous item navigation
[Next/previous exon navigation

H0EE|EEE

Configure Tracks on UCSC Genome Browser: Human Feb. 2009 (GRCh37/hg|

Tracks:[ track search ] hide all
Control track and group

[ show all H default ] Groups:[ collapse all H expand all ]
ity more selectively below.

B Mapping and Seq cing Tracks

|

Base Position dense : Chromosome position in bases. (Clicks here zoom in 3x)

Chromosome Band  |[hide [~ |Chromosome Bands Localized by FISH Mapping Clones
—

Configure Tracks on UCSC Genome Browser: Human Feb. 2009 (GRCh37/hg19)

Tracks:[ rack search ][ hide all ][ show all H default ] GFOUDS:[ collapse all ][ expand all ]

Control track and group visibility more selectively below.

Base Position

Mapping and Sequencing Tracks

hide all show all default submit
Idense : Chromosome position in bases. (Clicks here zoom in 3x)

Chromosome Band || hide

Chromosome Bands | ocalized by FISH Mapping Clones

STS Markers

|hide [~| [STS Markers on Genetic (blue) and Radiation Hybrid (black) Maps

® FISH Clones [hide  [+]

Clones Placed on Cytogenetic Map Using FISH

|Recomb Rate

|hide [+] |Recombination Rate from deCODE, Marshfield, or Genethon Maps (deCODE default)




Enter your query in the search box (e.g. position, gene symbol or search term); in this example we will
type IFNG (Homo sapiens interferon gamma). Click on the IFNG mRNA from the autocomplete feature.

Mirrors Downloads My Data About Us View Help

UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly
move zoomin zoom out
chr21:33,031,597-33,041,570 9,974 bp. | FNG] |[Cae ]

IFMNG (Homo sapiens interferon, gamma (IFNG), mRNA.) *

IFNGR1 (Homo sapiens interferon gamma receptor 1 (IFNGR1), TMRMA.)

2 kb|—IFNGR2 (Homo sapiens interferon gamma receptor 2 (interferon gamma transducer 1) (IFNGR2), mRNA.)

33, 508] 33, 634, 608 33, 634,508] 33, 635, ee8l 33, 635, Seal 33, ws5, el S5, S5, 56 55, 057, G065, 657, SUE] 55, B35, WEE| 53, B35, 58053, 639, 0EE 53, 959,500 53, 04

Click or drag in the base position track to zoom in. Click side bars for track options. Drag side bars or labels up or down to reorder tracks.

bck search H defaulttracks ” default order ” hide all ” add custom tracks ” track hubs H configure H reverse H resize ” refresh ]

Mirrors Downloads My Data About Us View Help

UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly
move zoom in zoom out

chr12.68548550 68553521 4,972 bp. | IFNG (Homo sapiens interferon, gamma (FNG). mRNA (g0

ECIE] 21921 .2 2 3 [ =ja==.11

2 kb} | haig
3,588 33, 834, @AA| 535, 854,588| 53, 835, 88| 33, 835,588| 53, 636, 08| 33, 836,568| 335, 857, 88| 33, 837,5608] 53, 838, eea| 535, 835,588] 33, 839, een| 53, 833

lick or drag in the base position frack to zoom in. Click side bars for track options. Drag side bars or labels up or down to reordg

The region corresponding to the IFNG gene on chromosome 12 (chrl2: 68,548,550-68,553,521) is
displayed. Under the “Genes and Gene Prediction Tracks”, click on the “RefSeq Genes” link.

IhIdE E Jhide [ =] | ide [~ | Ih\de E |hide [ ~| Jhide [ =]

BAC End Pairs ®m GC Percent BREElCh GRC Incident

Hg18 Diff
hide : IF:"?_%E hide : % hide : Ih\de :
Hi Seq Depth  Wiki Track & BU ORChID 2 Mapabili Short Match Restr Enzymes
hide j Ih\de j hide j hide: hide j Ih\de f

[ - | Phenotype and Disease Associations

B GAD View DECIPHER OMIM AV SNPs OMIM Genes OMIM Pheno Loci COSMIC
hide j Ih\de j hide j Ih\de j hide j Ih\de j

GWAS Catalog ISCA Coriell CNVs gw ® RGD Rat QTL

hide : Ih\de : hide : m hide : m

GeneReviews
hide

a

UCSC Genes GENCODE.. Old UCSC Genes  Alt Events CCDsS RefSe Genes«
pack : Ih\de : hide : Ih\de : hide : Ih\de :

® MGl Mouse

Genes and Gene Prediction Tracks

Other RefSeq MGC Genes ORFeome Clones  TransiMap... Vega Genes W
hide : Ih\de : hide : Ih\de : hide : m

w AceView Genes  SIB Genes N-SCAN SGP Genes Geneid Genes
enes e | " e —

From the “Display mode” select “pack” from the pull down menu, and change the “Color tracks by
codons” to “genomic codons”. Check the box “Label” by gene symbol and click on the “Submit” button.
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RefSeq Genes Track Settings

RefSeq Genes («All Genes and Gene Prediction Tracks)
Display mode:

Label: V] genef [ accession [ O D

Hide non-coding genes: [

Folor track by codons: genomic codons ~ fHelp on codon coloring

Show codon numbering: [

View table schema
Data last updated: 2013-02-12

The gene is located on the reverse strand as indicated from the direction of arrows on the gene model.
From the TrackMap click on the IFNG symbol label to the left of the UCSC Genes track.

UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly
move zoomin zoom out

chr12:68,548,550-68 553,521 4,972 DD,‘ enter position, gene symbol or search terms ‘

| hats
&5, 549, 008| &&,551,508|

TRHAS & COMPSIAT ive GEromics

T et
L
£5,540, 580 55,550,500 &5, 551, veel

UCSC Geres (RefFseq, UniProT, GODS, REam,

55,550, 088| &5, 552, 90l &5, 552, 508 &35, 553, 08

scate
| I chriz:

move start

RefSeq Benes

Click on a feature for details. Click or drag in the base position track to zoom in. Click side bars for track options. Drag side bars or labels up or down to reorder tracks. Drag tracks leff]
or right to new position.

l track search ][ defaulttracks H default order H hide all H add custom tracks H track hubs ” configure ][ reverse H resize H refresh ]
e—— Lse dron_down confrals helow and nre

refresh fo glfer fracks dignlavad

I

Under “Sequence and Links to Tools and Databases” click on the “Genomic Sequence” Link to download
the genomic sequence and/or the upstream and downstream sequence.

Sequence and Links to Tools and Databases

Genomic Sequence (chr12:68,548,550-68,553,521)| mRNA (may differ from genome) | Protein (166 aa)
Gene 5 enome Browser| Protein FASTA VisiGene Table Schema |BioGPS

CGAP Ensembl Entrez Gene ExonPrimer |GeneCards GeneNetwork
Gepis Tissue | HGNC HPRD Jackson Lab |MOPED OMIM

PubMed Reactome Stanford SOURCE | Treefam UniProtkB Wikipedia

Select your options for retrieving the sequence and click on “Submit” button.




Genomic Sequence Near Gene

Get Genomic Sequence Near Gene
Note: if you would prefer to get DNA for more than one feature of this tra

Sequence Retrieval Region Options:

[Z Promoter/Upstream by 1000 bases
5 UTR Exons
CDS Exons

[l Downstream by 1000 bases

© One FASTA record per gene.

© One FASTA record per region (exon, intron, etc.) with 0 extra
[Tl Split UTR and CDS parts of an exon into separate FASTA records

Note: if a feature is close to the beginning or end of a chromosome and

Sequence Formatting Options:

@ Exons in upper case, everything else in lower case.
© CDS in upper case, UTR in lower case.

© All upper case.

© Alllower case.

[l Mask regeats: @ tolower case © toN

-n http://genome.uc...er@isubmit=submit >

1 Reorganizing the protein space at the... | o ‘ -_-_-“

4854

(- genomeucscedu/c 553521 &0=knownGenedboo

bin/hge htcDnaMearGenedei=1

|8 Most Visited @) Getting Started 3/ Latest Headlines

>hgl8_knownGene ucO0lstw.l range=chrlZ:68548550-68553521 5'pad=0 3'pad=0 strand=- repeatMasking=none
CACATTGTTCTGATCATCTGRAGATCAGCTAT TAGRAGAGRRAGATCAGT
TARGTCCTTTGGACCTGATCAGCTTGATACARGRACTACTGATTTCAACT
TCTITIGGCTTAATTCTCTCGEARACGATGARATATACRAGTTATATCTTG
GCITTTCAGCTCTGCATCGTTITGGGTICICTTGGCTGTTACTGCCAGGR
CCCATATGTARRAGRAGCAGRARRCCTTAAGRRAATATTITogtaagtatoa
ctttttaatagtacttgtttgtggttgaaaatgactgaatatcgactige
tgtagcatctctgataggotgtcatoctottgtaggoagteattttgagat
trggtgrtattttgttaattattgactagatgagtteccttgactaaataa
tctagatattgttttaaccttotgetcagtitgtatagagacttaaaagy
gatttatgaattttccaaaagatgggoataatatgggtatgaagoataat
gatgttaataattitgtggtgggaactcattcagttgtgatagtoaagga
gratgcagattgazazazatgattggttattagtttitgacttctcagac
tctaaggtcaagattagcattaazaaggtaataggaaatgittacaaatt
aaagtcaaaaaggtccttaaagctttggcttaaaaaaataactgatagyt
gatTtTctccaaaaagtgattticaacattotgcttoictatctatattac
CLTLgTgaagrattccggaacttogitgcECactgggattitggaagaatta
CQAaTCoCLggcLaaggaatgrTLaaaaattiTaagtgaattitiTgagtet
cttttaaaattttattgatggttaatgaaaagtttttacattttaaatat
ttcattatttgtttaaaacttagotgttataattatagctgtcataataa
tattcagacattcacaattgattttattcttacaacacaaaatcaaatca
cacacacacacacacacacacacacactcgcacatgtttggaactatctt
ttaaagctcgtataataataccctacaggaaggocacagtagatghaatag
aaacctgtaccattggggggcagtattttatagtggggtggottbgotgt
tttttgtttttgtattttttagcctagotigaaaatacttbocbttagott
actatagtttttgggacctttggagtatcagotttgttgagotcatttgt
gacattgcaatttaatggttatattgggaaataaaaaagctaaaagaaca
taatagtctttgtctatatctcacataagocttttgggaatacttattgt
tagaactaagcagaagagttgaaaaggaaatcagtgaatattgtcacate
tgagttcaatgaaacttgasatatatttttaaggcaatttatgggctaat
tgtaaaccaattttttcttttttttttttaghATGCAGGTCATTCAGAT
GIRGCGGATARTGGRACTCTITIITCTIAGGCATITIGARGRARTIGGARAGR

Viewing SNPs annotated on the region

Under the track “Variation and Repeats”, click on the All SNPs(137) link. At the top of the “All
SPNs(137) Track Setting”, change the display mode option to “pack”. Expand “Coloring
Options” and under “SNP Feature for Color Specification”, change “Splice Site” from red to blue
and click on the “Submit” button



Common Flagged Mult. SNPs(137
SNPs(137)  SNPs(137) h‘g- S SNPs(135)
[hide [+ hide |~ e Iz [hide [+

Mult. Common Flagged
SNPs 135) ﬁ':l.ldSNPS?‘lSﬁ! —SNPS{132: SNPs(132 Mhudl't SNPs(132 ﬁ':\.ldSNPS?132[
[hide [+ wce [hide [~ hide |~ e e

SNPs (131 1000G Ph1Vars  1000G Ph1 Accsbl % GIS DNA PET %= HAIB Genotype %
[hige [+ Lhide [~ Lhide |~ Lhide [~ hide [~ amavs

Flagged

All SNPs(137
hide

All SNPs(137) Track Settings

Simple Nucleotide Polymorphisms (dbSNP 137) (.an

|I Display mode: [pack |= I\M‘

Include Chimp state and observed human alleles in name: []
(If enabled, chimp allele is displayed first, then '=', then human alleles).

Use Gene Tracks for Functional Annotation

[+]

[+]

Filtering Options

Coloring Options

SNP Feature for Color Specification: Function =

The selected "Feature for Color Specification” above has the selection of colors below for each aftribute. Only the
be shown. If a SNP has more than one of these attributes, the stronger color will override the weaker color. The ord

Unknown black » Locus black ~ Coding - Synonymous
Unfranslated blue ~  Intron black ~

Coding - Non-Synonymous red  ~

View table schema
Data last updated: 2012-11-09

chriz (u1s) [ IIBIE.SL

scale
iz

inc

MG

| nata

i Kot
5,549, 900 62,540,500l 65,550, 020 &s,550, 500 3,551, 9w &s,551, 500l es,552, 00| &s,552, 500 2,553, auel

USSC Genes cRefSeq, UniFrot, CODS, Rfam, tRNAs & Comparative Genomicsy

FefSeq Genes

Click on a feature for details. Click or drag in the base position frack to zoom in. Click side bars for frack options. Drag side bars or labels up or down to reorder tracks. Drag tracks left
or right to new position

SiNp1E NUCISOT e POIUNOrEN SMS (ORSNP 137)
reaesaras | rsaesgraz | rSi2ig1316s | rs20897i9|  reii4esessd| ressessasz| rsaeseriv| rs2esgrie | rsiselssEas | rsagsdsss | rszassss | rs1sa7aseTa | reseesises|  rsawseria)
rslEE4og2le. 1 re2esgrad | resseeeasg|  rsizisisiey| resesyera| ressiamive| ] | | | | rszesgms| reidgzaiTas] | rsisia
reTesTIEE. | rsi37TET4R6s|  rsizs4enss| o) | reaesaraz | | | rsimeises| Fs121018184 | rsT4899944 | rellTe41753|  resissssT M re1ss199994 |
reseeEazEz 1 2eea72t | | rsseszres| | I | rezesgns| | | | reassLaezt | re2esaTil |
[ttt 1 z1842274 | 156666109 | r=2059715 | rSERRSTI4|  ra121515165| r=2n1asE4Es | Peza7o2aa | rs189556518 |
rs2234657 | rs281359885 | rs116174811 | rs141608555 | rassEsA707 r=reR12457 | P=71691509 | rszpee10212 |
r=Ss3ato6a | rs1a24p1168 | rese27elLa| rszezisesta | rsvaveste| Pe1e511E |
rsi47azEsES | rs557La488 | rszaai6oa1 | rs185855235 | rsioseTszs|  rsezadese W
rs152855286 | ressa75E36 | rsi1285158a | 256308467 | rs6567E540 |
r=S8661763 | relizsaTras | rs35048575 | rs2438561 |
re1851454 | resa120620 |
rsse173646 | re158a2e78% |
ressTa1aTa
rsii1as799e |
rs1sesegseT |
start

Downloading SNPs in the conserved region
Click on “Tools” at the top of the page. Select/ click on “Table Browser “.




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

Blat ne Browser on Human Feb. 2009 (

(5o 2oomin (e | 3 o

Gene Sorter

150-68,553,521 4,972 bp. | enter position, gene symbal or

Genome Graphs

[T v
[eose coum MBS |, g0 pen

; ;
seale LiftOver Lo

chiri2: 68,549, 608] aoal 68,556, 508] 68,551, 88|
. UCSD Benes (RefSed, UniProt, CODS, Rfam, CRHA
i e—  \/isiGene
NG Other Utilities

RefSeq Genes

Timple HUcleorice FOlumorphisms

fooeoras | rS2eE9722 | a T T 4054544 | | rS2869717| rs2e69716 | rS1E0168625 | r3

54083216 | rE2e6aTI4 | reS5662249 | rs121913167| rs3e87272| rsS6139172| rsS6218795| rsTST3ATES | rE192963245 | 1
f= 795 T3EE \ FELZTES49683 | FEIS3400185 | FE2069728 | FESE245335 | FE2REATIE | FESE335236 | Fs137989197 | FE1361493 |

foecoses | rs2esaTal | r=s121913169 | r=3282703 | rs137925572| rE55963233 | rs56363424 | rs2e6a71s | r=12191:

55598535 \ rs1a42274 | rE156666189 | FE2BE9T1S | rE2B69714 | r=12191

rS2234657 | rS2B1EE90EE | rs116174811 | rs141605665 | rSESEE4TAT |

r=S5a91263 | rel924a1 165 | rsS627E1168 |

j+ 7o2E589 | FEEST1045E | rE2801 6281 | rE153

rs182955286 | rE55975638 | r=s112851395 | 3=

FESERE1TES | FE112557794 | rE3

[

rd

[t Click on a feature for details. Click or drag in the base position track to zoom in. Click side bars for track optiof

or right to new position.
[ track search ] [ defaulttracks ] [ default order I [ hide all ] [ add custom tracks ] [ track h
———— Lo dron down controls helow and nragg rafrach o glicd

Select the “Variation and Repeats tracks from “group”, and select the “position” radio button.
Click on the “create” button next to “intersection”.

Table Browser

Use this program to retrieve the data associated with a track in text format, to calculate intg
track. For help in using this application see Using the Table Browser for a description of the
queries, and the OpenHelix Table Browser tutorial for a narrated presentation of the softwar
Galaxy or our public MySQL server. To examine the biclogical function of your set through a|
page for the list of contributors and usage restrictions associated with these data. All tables
Downloads page.

clade: Mammal -~ genome: Human -~ assembly: Feb. 2009 (GRCh37/hg19)
Igroup: Variation ~ track: Common SNPs(138) vI ’ add custom tracks|
table: snp138Common - [ describe table schema ]

region: © genome © ENCODE Pilot regions| @ positio:l chr8:128750227-128751312 E
identifiers (names/accessions): m fm
filter:

intersection:

correlation:

output format: all fields from selected table ~ Send output to = Galaxy T ¢
output file: (leave blank to keep output in browser)
file type returned: @ plaintext © gzip compressed

From “group”, select “Comparative Genomics”; and “Conservation” from “track”. Click on the
“Submit” button.



Intersect with Common SNPs(137)

ctaaroun frack and fable tq intersact with-
group: Comparative Genomics « track: Conservation - I

table: Primate Cons (phyloP46wayPrimates) -

Intersect Common SNPs(137) items with bases covered by Conservation:

These combinations will maintain the names and gene/alignment structure (if any) of

@ All Common SNPs(137
© All Common SNPs(137
© All Common SNPs(137
© All Common SNPs(137

records that have any overlap with Conservation
records that have no averlap with Conservation

records that have at least 80 % overlap with Conseny
records that have at most 80 % overlap with Conseny

Intersect bases covered by Common SNPs(137) and/or Conservation:

These combinations will discard the names and gene/alignment structure (if any) of

) Base-pair-wise intersection (AND) of Common SNPs(137) and Conservation
 Base-pair-wise union (OR) of Common SNPs{137) and Conservation

Check the following boxes to complement one or both tables. To complement a table

[C] Complement Common SNPs(137) before base-pair-wise intersection/union
[T] Complement Conservation before base-pair-wise intersection/union

From “output format”, select “BED — browser extensible data” and click on the “get output”
button.

Table Browser

Use this program to retrieve the data associated with a track in text fd
Browser for a description of the controls in this form, the User's Guidg
more complex queries, you may want to use Galaxy or our public MyS
contributors and usage restrictions associated with these data. All tal]
clade: Mammal ~ genome: Human ~ assembly]]

group: Variation and Repeats -~ track: Common SMPs

table: snp137Common -
region: © genome © ENCODE Pilot regions @ position chri2:68
identifiers (names/accessions):

filter:

intersection with phyloP46wayPrimates:

correlation: | create

output format: BED - browser extensible data ~ #end output to [ G4
output file: (leave blank to keep outp
file type returned: @ plaintext © gzip compressed

Note: The all fids and selected fields output formats are not availa
.,

To reset all user cart settings (including custom tracks), click here.

Click on “get BED” button. Your results will open in a new window.



Genomes Genome Bron

Output snp137Common as BED

[[] Include custom track header:
name= tb_snp137Commaon

visibility= | pack :

url=

Create one BED record per:

description= table browser query on snp137Common

@ Whole Gene

© Upstreamby 200 bases

© Downstream by 200 bases

Mote: if a fegjwre is close to the beginning or end of a chromosd

@ Vozila Firefox . ——
File Edit View History Bookmarks Tools Help
.http:ffgenome.uc...oGetBed:get+BED * | i_i Reorganizing the protein space at the... = | ar |

(' genomeucsc.edu/cgi-bin/hgTablesThgs

|25 Most Visited @ Getting Started |5 Latest Headlines

chrlz 68548593 68548594 rs2069723
chril? 68548952 68548953 rs20689722
chrilz 68549009 68545010 r32069734
chrlz 68549785 68549786 rs2069719
chrlz 68550161 68550162 rz2069718
chrlz 68550231 68550231 rs56276110
chrl?2 68550232 68550232 rz2069733
chrl? 68550580 68550581 rz2069717
chrlz 68550814 68550815 rs2069716
chrlz 68550985 68550986 rs2069715
chrlz 68551043 68551044 rz2069714
chrl? 68551195 68551194 rzl861493
chrll 68551408 68551409 r=zl86l494
chrlz 68552475 68552476 rs2069713
chrlz 68552521 68552522 rs2430561

3258218898 boolshad.hgta_printCustomTrackHed

0000000000000 00

+ o+
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Ensembl

Searching for the IFNG gene and retrieving the cDNA sequence with its amino
acid translation.
Access the Ensemble genome browser page (http://useast.ensembl.org/index.html). Select

“Human” genome under “Popular genomes”. Type IFNG in the search box and click on the “Go”
button. Under “By Feature type”, click on “Gene” and “Human”. Click on the IFNG link or its
Ensembl Gene ID link (ENSG00000111537).

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

Search: | Al species [=] for

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

Browse a Genome

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

Popular genomes

o 8 Human‘ Mouse
. GRChaT GRCmaE
% Zebrafish
eS| 7.9

9 Log in to customize this list

east
BLAST/BLAT | BioMart | Tools | Downloads | Help & D

Human (GRCh37) v

Human

Homo sapiens

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

Genome assembly: GRCh37 (GCA 000001405.11)

0 More information and statistics

&'l Download DNA sequence (FASTA)

% Convert your data to GRCh37 coordinates

12


http://useast.ensembl.org/index.html

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

Human (GRCh37) »

Search Ensembl
L New Search Results Summary

¥ Configure this page Your search of Human with 'IFNG’ returned the following result,
Add your data

By Feature type

Total 54

F+ Bookmark this page ¥ Gene 2
Human (2‘

® Marker 2

» Somatic mutation 4

® Transcript 4

® Variation 42

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

Human (GRCh37)

Search Ensembl . R
T New Search Result in Detail
¥ Configure this page 2 Genes match your query (IFNG') in Human
1N Add your data |FNG.
th Export data Description interferon, gamma [Source:HGNC S
Gene ID ENSG00000111537
Location 12:68548548-68553527:-1
=} Share this page Variations Variafion Table
Source e70
IFNG-AS1
Description IFNG antisense RNA 1 [Source:HG
Gene ID ENSG00000255733
Location 12.68383225-68628466:1

Click on the transcript ID link, it will take you the transcript tab (IFNG-001). Under the
“Transcript-based displays” menu (left side of the screen), click on the cDNA link.

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

Human (GRCh37) v
Gene-based displays

Location: 12:68,548.548-68,553,527 [ReLLHIZIIEW Transcript: IFNG-001

( Gene summary

~ Splice variants (1)

~ Supporting evidence

- Sequence

 External references

~ Regulation

=- Comparative Genomics

|— Genomic alignments

EF Gene tree (image)
Gene tree (text)
Gene tree (alignment)

Gene: IFNG EnsG00000111537

Description
Location

INSDC coordinates
Transcripts B

Show/hide columns

interferon, gamma [Source:HGNC Symbol:Acc:5438]
Chromosome 12: 68.548 546-68.553.527 reverse strand.
chromosome:GRCh37:CM000674.1:68548548:6855352T7:1

This gene has 1 transcript

Gene gain/loss tree Name Transcript ID Length (bp) Protein ID Length (aa) Biotype CCDs
Orthologues (41) IFNG-001 EMST0Q000229135 1218 ENSP00000229135 166 Protein coding CCDS8§950
Paralogues
Protein families (1) . -

I Phenatype Transcript an ne level displays
- Genetic Variation
| | Variation table In Ensembl we provide dlselaxs at two levels:

13



Human (GRCh37) v

Transcript-based displays
Transcript summary
Supporting evidence (30}

B Sequence

Exons
cDN.
Protein

- External References
General identifiers (39)
Oligo probes (20}

= Ontology

‘ Ontology graph (70)

=

Ontology table (70)
Genetic Variation
Variation table
Variation image
Population comparison
Comparison image

L=-Scatain lnfrmation

BLAST/BLAT | BioMart | T

Location- 12-68 548 548-68 553 52T

| Downloads | Help &

scumentation | Blog | Mi

(LRSI [eNE Transcript: IFNG-001

You've been redi

ted to yourr t mirror - useast.ensembl.org

Take me back to www ensembl.org

Transcript: IFNG-001 ensT00000229135

Description
Location

Gene [

Name

Transcript ID
IFNG-001 ENST00000229135 1218

interferon, gamma [Source:HGNC Symbaol;Acc:5438]
Chromosome 12: 68.548 548-68.553.527 reverse strand.
This transcript is a product of gene ENSG00000111537 - This gene has 1t

Biotype CCDS
Protein coding CCDS8980

Length (bp) Protein 1D Length (aa)

ENSP00000229135 166

Use “Configure this page” link to change the display settings of the sequence. This will open a
pop-up window. Once you have made changes to the settings, just close the window by clicking
on the checkmark in the upper right corner.

Domains & features (4)

cDNA sequence @

‘ Mariations (17)
IT!- External data
=R

L Personal annotation Key
1D Histol
Trans?r’ipt history Codons [Atternating codons | [Atternating eodons |
Pratein history
- Exons [Atternating exons | [Akernating exons |
£¥ Configure this page
. i
5 Variations 3 prime UTR 5 prime UTR Missense
1N Add your data ‘Spnnn — | | [ssense
L
EjE o Other features

F+ Bookmark this page

=3 Share this page

& Download view as RTF

Q BLAST this sequence 51

121 CTCTCBGRARCEATGRAATATABAAGTTATATCITGECTTTTCAGCICIGCATCEITTIG
........... ATGAAATATACAAGTTATATCTTGECTTTTCAGCTCTGCATCGTTTTG

¥ M
181 GGITCICITGGCIGITACTGCCAGGACCCATAEGT. GRAGCAG CCTTRAG
49 GGTTCTCTITGGCTGTTACTGCCAGGACCCATATGT. GRAGCAG CCTTRAG

1 GIGCAGCACATIGITCTIGATCATCTGAAGATCAGCTATTAGAAGAGARAGATCAGTTAAG

R R ¥ ¥

. .=M=-R--¥=-T==8--Y=-I--L--A--F--Q--L--C--I--V--L-

Show exons:

€, Load configuration
& Reset cor J
%« Reset configuration Show UTR:

Display options

Show codons:

Show coding sequence:

Show protein sequence:

Show RNA features:

Show variations:

Filter variations by consequence type:

Line numbering:

s &
= &
oo &l
es &l
i &l
= &
es &l

3 prime UTR variant
5 prime UTR variant

Coding sequence variant
Downstream gene variant

14



Data can be exported by clicking on the “Export data” link. This opens a pop up window that
allows you to change the configuration of the data you will export. Click on the “Next” button

to apply your changes. Select your preferred output format for your export. In this example we

will click on the HTML link.

T
= ID History
Transcript history Codons [Aternating codons | [ARernating codans |
Protein history
: Exons [Aternating exons | [Alernating exons |
£¥ Configure this page
. Wariations 3prime UTR 5 prime UTR Missense
18 Add your data ‘spnun = | B | [iseree

-

4 Export data

Rt Bookmark this page

Other feaures

1 GIGCAGCACATTIGTICIGATCATCTGAAGATCAGCTATTAGARGAGARAGATCAGTTAAG

R R ¥ ¥

121 CICTCBGHARCGATGARATATACAAGTTATATCTTGGCTTITCAGCTCTGCATCETTITG
............ ATGARATATACAAGTTATATCTTGGCTTITCAGCTCTGCATCGTTITG
............ -M-B-¥-T--5-Y I LA F QL -C-I--V—L-

¥ M
181 GGITCTICITGGCTGITACTGCCAGGRACCCATATGTAARAGRAGCAGRARACCTTRRGRRR
4% GGITCTCTITGGCTGTITACTGCCAGGACCCATATGT. GRAGCAG CCTTRAG

Export data

Export Configuration - Feature List

Transcript to export:

Qutput:
Strand:
5 Flanking sequence (upstream):

¥ Flanking sequence (downstream):

Fields marked * are required
Options for FASTA sequence

Genomic:

Select/deselect all:

cDNA:

ENST00000229135 (IFNG-001)
FASTA sequence

Feature strand E| *
0 * (Max]

0 * (Max]

mp=n

Mone E| *

15



Export d

Export Configuration - Qutput Format

Please choose the output format for your export

» HTML
o Text
e Compressed text (.gz)

BLAST/BLAT | BioMart | To | Downloads | Help & Documentation | Blog | Mirors
Human (GRCh37) v  Location: 12:68,548,648-68,553,527  Gene: IFNG [RIEUE(aHIIZIeRI}]
Transcript-based displays R
Transcript summary Export Transcript Data
Supporting evidence (30)
- Sequence >ENST00000229135 cdna:ENOWN_protein coding
Exons (4) GTGCAGCACATTGTTCTGATCATCTGAAGATCAGCTATTAGAAGAGRARGATCAGTTAAG
cDNA TCCTTTGGACCTGATCAGCTTGATACAAGAACTACTGATTTCAACTTCTTTGGCTTAATT
Protein CTCTCGGRARCGATGARATATACRAGTTATATCTIGGCTTTTCAGCTCTGCATCGTTTIG
- External References GGTTCTCTIGGCTGTTACTGCCAGGACCCATATGTAAAAGARGCAGAARACCTTARGANR
General identifiers (39) TATTTTARTGCAGGTCATTCAGAT GTAGCGEATAATGGARCTCTTITCTTAGECATTITG
Oligo probes (20) ARGRATTGCRAAAGAGEAGAGT GACAGARAARTARTGCAGAGCCARATTGICTCCITTTAC
B Ontology TTCAAACTTTTTAARAACTTTARAGATGACCAGAGCAT CCARAAGAGTGTGGAGACCATC
Ontology graph (70) BAGGRAAGACATGRAATGICAAGTITTTCAATAGCANCARARAGARACGAGRTGACTTCGRA
Ontology table (V0) ALGCTGACTAATTATTCGGTARCT GACTTGAATGTCCAACGCARAGCARTACATGAACTC
B Genetic Variation ATCCRAGTGATGGCTGAACTGTCECCAGCAGCTARRACAGGGARGCGARRARGEAGTCAG
Variation table ATGCTGTTTCGAGGT CERAAGAGCATCCCAGTARTGETTGTCCTGCCTGCAATATTTGART
Variation image TTTAAATCTAAATCTATTTATTAATATTTARCATTATTTATATGGGGARATATATTTTTAG
Population comparison ACTCATCRATCARATARGTATTTATAATAGCARCTITTGTGTAATGARAATGARTATCTA
Comparison image TTAATATATGTATTATTTATARTTCCTATATCCTGTGACTGTCTCACTTAATCCTTTGTT
E- Protein Information TTCTGACTARTTAGGCAAGECTATGTGAT TACARGGCTTTATCTCAGGGGCCARCTAGGC
Protein summary AGCCAACCTAAGCAAGATCCCATGGEITGTGTGTTTATTTCACTTGATGATACAATGAAC
Domains & features (4) ACTTATAAGTGRAAGTGATACTATCCAGTTACTGCCGGTTTGARAATATGCCTGCARTCTG
Variations (17) AGCCAGTGCTTTAATGGCATGTCAGACAGAACTTGAATGTGTCAGGTGACCCTGATGARA
B Extemal data ACATAGCATCTCAGGAGATTTCATGCCTGGTGCTTCCARATATTGTTGACAACTGTGACT
| L Personal annatation GTACCCARATGGARAGTARCTCATTTGTTARRATTATCARTATCTARTATATATGARTAR
E- ID History LGTGTRAGTTCACRACTR
Transcript history >ENST00000229135 cds:¥NCOWN_protein_coding
Protein history ATGARATATACAAGTTATATCTIGGCTTTTCAGCTCTGCATCGTTTTGGETTCTCTTGGEC
I_ TGTTACTGCCAGGACCCATATGT. GAAGCAG. CCTTAAGARATATTTTAATGCA

Downloading upstream sequences from multiple human genes in a batch

mode
Click on the BioMart link on top of the page. Select “Ensembl Genes 70” from “CHOSE DATABASE” and

“Homo sapiens genes GRCh37”



HE
a

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

Search: [ all species [=] for

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

Browse a Genome

Maore »

[ vow [ERRE

Dataset - CHOOSE DATABASE - ~

[None Se|ected] - CHOOSE DATABASE -
Ensembl Genes 70
Ensembl Variation 70
Ensembl Regulation 70
Vega 50

REACTOME (CSHL US)
PRIDE (EBI UK)

Dataset Ensembl Genes 70 -
[None selected]

- CHOOSE DATASET - -

- CHOOSE DATASET -
Danio rerio genes (Zva)

Gallus gallus genes (WASHUC?Z2
Homo sapiens genes (GRCh37.p10
Mus musculus genes (GRCm38.p1)

Rattus norvegicus genes (Rnor_5.0)

»

Ailuropoda melanoleuca genes (ailMel1)
Anolis carolinensis genes (AnoCar2.0)

m

Click on the “Filters” menu. Open the GENE criteria by clicking on the + sign next to it. Check the
“ID list limit [Max 500]” box and select the ID type from the dropdown menu. Type the gene
symbols of your query in the box below. In this example we will use IFNG, HRAS, BRCA1, RB1.
Click on the “Count” button (top of left side) to see how many genes BioMart can find.
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More

[5 o |8 count | @ sosus |

Dataset

Filters

Homo sapiens genes
(GRCh37 p1

[None selected]
Attributes

Ensembl Gene ID
Ensembl Transcript ID

Ensembl Genes 70 hd

Homo sapiens genes (GRCh37.p10)

[ T oo J8 reme |

T P EL X

Dataset

Homo sapiens genes
(GRCh37 p10)

Filters
[None selected]
Attributes

Ensembl Gene ID
Ensembl Transcript ID

REGION:

GENE:

TRANSCRIPT EVENT:
GENE ONTOLOGY:
EXPRESSION:

Please restrict your query using cri

[ v [ ] per [ @ v

Dataset

Homo sapiens genes = REGION:

(GRCh37 p10) :
Filters = GENE:

HGNC symbol(s) [e.g. ZFY]: [ID-]
list specified]

[C] Limit to genes

Please restrict your query using criteria below

with ArrayExpress ID(s)

Attributes 1D st it TMax 500 I
Ensembl Gene ID ist limit Max 500] @ HGNC symbol(s) [e.g. ZFY]
Ensembl Transcript ID Irme nd
ERAS @ |E|
BRCAR1 | W
Dataset RB1 -
atase
B
[ [Nane Selected] foWSe,

8 coun [ oo

X EEI I

Dataset 4 /62380 Genes I

0MO0 5aplens genes

(GRCh37 p10)
Filters
HGNC symbol(s) [e.g. ZFY]. [D-
list specified]
Attributes
Ensembl Gene ID
Ensembl Transcript ID

Dataset

REGION:

2 GENE:
[C] Limit to genes ...

ID list limit [Max 500]

Please restrict your query using crit

with ArrayExpr

HGNC symbo

IFNG
HRAS
BRCR1
RB1

Inl Calaaiodl
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Click on the “Attributes” option and check the “SEQUENCES” radio button. Open the
“SEQUENCES” menu by clicking on the + sign. Check the “Flank (Gene)” radio button. Select the
“Upstream flank” and enter the number of nucleotides desired (1000 in this example). Open
the “Header information” menu by clicking on the + sign. Select your preferred option such as
“Associated Gene Name”, “Description”, etc.

[ ew [ & Cout [ Resue.

Dataset 4 /62380 Genes
Homo sapiens genes © Features © Homologs
(GRCNh37.p10) Structures - iati
Filters © Transcript Eve
HGNC symbol(s) [e.g. ZFY]: [ID-
list specified] SEQUENCES:

Atlnbutes‘@ ader Information
Protein

Ensembl Gene ID @

Ensembl Transcript ID

= SEQUENCES:
Sequences (max 1)

© Unspliced (Transcript) @5 UTR

@ Unspliced (Gene) @3 UTR

SSmE iR Dt) @ Exon sequences
© cDNA sequences

@ Flank (Gene)
=P gregion (Transcript) © Coding sequence
@ Flank-coding region (Gene) @ Protein

Upstream flank

I Upstream flank 1000
Downstream flank
[ Downstream flank

19



Upstream flank
¥ Upstream flank 1000

Downstream flank
[ Downstream flank

B Header Information
Gene Information
¥ Ensembl Gene ID

Associated Gene Name
Aosoodeg cane U
[ Chromosome Name

Transcript Information
[C1CDS start (within cDNA)
C1CDS end (within cDNA)
5" UTR Start
15" UTR End
03" UTR Start
13" UTR End

© Flank-coding region (Gene)

@ Protein

[ Gene Start (bp)
[[]Gene End (bp)

[ Gene Biotype

[CJEnsembl Protein Family 11}

[# Ensembl Transcript ID

[[1Ensembl Protein ID

[ Transcript Biotype

[ Strand

[ Transcript Start (bp)

[ Transcript End (bp)

Retrieve the sequences by clicking on the “Results” button at the top.

[> e & com [Weomic T

Dataset 4 /62380 Genes

@ Flank-coding region (Gene)

Filters

Homo sapiens genes
(GRCh37 p10) VI Upstream flank 1000

HGNC symbol(s) [e.g. ZFY]: [ID-
list specified]

Attributes

Ensembl Gene 1D

Ensembl Transcript ID

Flank (Gene) [W]Ensembl Gene ID
Upstream flank [1000] [l Description
Associated Gepe Name [¥] Associated Gene Name

Upstream flank
Downstream flank
] Downstream flank

B Header Information
Gene Information

Dataset 4 /62380 Genes
Homo sapiens genes
(GRCh37.p10)
Filters
HGNC symbol(s) [e.g. ZFY]: [ID-
list specified]
Attributes
Ensembl Gene ID
Ensembl Transcript ID
Flank (Gene)
Upstream flank [1000]
Associated Gene Name
Description

Dataset
[None Selected]

Export all results to File

Email notification to

-

FASTA

View 10~ rowsas FASTA - [ Unigue results g

>ENSGO00000012045 |EWNETO0000491747 ;ENSTO00004540587 ;ENSTO0000354071 ;ENETO0O0

GEAGGCCAATGCAAGRACCGTCCOCTACCGECTCTGCCGCTATCCCTOTGREETGAATCT
AACATORCGOATARAGACAGTAACTAGTCCCCTOTTICTCCGAGTGTTCGCCARGATOAT
TGECTCTCACCACTTGTCCCTCAARACGACCACGCCATTGATTGETGGRAGATTGUGTCHA
TEEEECEEGECAGAAGCAACCTGARCCCHAACAACAATAACARACATTGAGGUTRAGOGE
COGAACTAGGAGTGCGCAGATUTGGECCAGAGCGEATTICCCCTICCCCAGGCAARTTCG
GCGCCCACTGCOTCCCCGUAGGUCACTOAC CTTAGAGGACTACTIGUCCGAGACTCETGG
GOCTEGATGEGAATCOTAGTCTICCTAGGAGTTGTAGGTATCTTTTTITGHCCTAGTCTC
TGCTCTCAAGATAGGAGAACATAACAACACTCCAATCCATTACTGTTGACATGTATAAGT
CCGCEGAGETCTCCAATCTATCCACTGOAT I TCCHTGAGRATTGTGUCCGUTITGETATT
GEATGTTCCTCTCCATAAGRCTACAGT I TCCARGGARCAGTOTGECCARGECCTITCGTT
CCGCAATGCATOTTGRAAATAGTAGTICTITCCCTCCACCTCCCAACARTCCTTITTATIT
ACCTAAACTOGAGACCTCCATTAGGGUGHALAGAGT GOGGTAATGGGACCTCTICTTAAG
ACTOCTTTGOACACTATCTTACGCTOATATTCACGC CTCAGGTGOCGATTCTRACCTTIOG
TACAGCAATTACTGTGACGTAATARGUCGCAACTGOAAGCETAGAGGCGAGAGGHCHOGC
GCTTTACGGCGAACTCAGETAGRATTCTICCTITTCCGTCTCTTICTITITATGTCACCA
GEEGAGEACTGRETGECCAACCCAGAGC CCCGAGAGAT GCTAGGUTCTITCTGTCCCGCC
CTTCCTCTGACTGTGTCTIGATT TCCTATTCTGAGRGGCT

PENSGO00000111537 [ENETO0000229135| IFNG| interferon, gamma [Source:HGNC Sym

ACCTCCACCTTCTGOGTTCAAGCCATICTCCTGCCTCAGCCTCCCTAGTAGCTGAGATTA

4| ([0
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Map Viewer

Identifying gene homologs in other organisms
Open NCBI’'s MapViewer on your internet browser (http://www.ncbi.nlm.nih.gov/mapview/).
Select Homo sapiens from “Select Group or Organism” drop-down menu. Type “IFNG” in the
search box and click on the “Go” button. Select “Gene” from the “Quick Filter” and click on the
“Filter” button. Results will show the “reference” assembly.

<<:31'QCBI Home GenBank BLAST

Map Viewer Home

The Map Viewer provides a wide variety

uman mRNA for HuIFN-gamma interferon
.sapiens mRNA for IFN-gamma (pKC-10L)
.sapiens mRNA for IFN-gamma (pKC-11)
.sapiens mRNA for IFN-gamma (pKC-11L).
.sapiens mRNA for IFN-gamma (pKC-14L).
.sapiens mRNA for IFN-gamma (pKC-19L)
uman mRNA for interferon IFN-gamma

X01992.1
X62469.1
X62473.1
X62474.1
X62472.1
X62471.1
X13274.1

TRANSCRIPT Hs RNA
TRANSCRIPT Hs RNA
TRANSCRIPT Hs RNA
TRANSCRIPT Hs RNA
TRANSCRIPT Hs RNA
TRANSCRIPT Hs RNA
TRANSCRIPT Hs RNA

Search v ¥ Vertebrates
¥ Mammals
Search: Homo sapiens E] ¥ Primates
for- Select Group or Qrganism | Scientific name Common na|
Plants =\ catitnrx Jjacchus white-tufted
Monocots Homo sapiens human
Eudicots
ools/Ce gggffers Macaca mulatia rhesus mac
Q -- Organisms -- Nomascus leucogenys northern wh
Pan troglodytes chimpanzee|
B ithi us
C# Homo sapiens —
B Macaca mulaita Pongo abelii Sumatran o
Nomascus leucogenys =
G Pan troglodytes Redepts
Pongo abelil Scientific name: Common name
News Cavia porcellus domestic guinea pi
| Gaviaporceilus Gricetulus griseus Chinese hamster
Qvis arie  Cricetulus griseus
Ovis ari Mus musculus Mus musculus laboratory mouse
VIS aries -
released o ...fﬁ@s. [orvegicus 7
Rattus norvegicus build 5.1 released /9 Rattus norvegicus rat
Rattus norvegicus build 5.1 has been released to
Match Map element Type Maps Quick Filter—
all matches
.sapiens mRNA for IFN-gamma (pK.C-0). X62468.1 TRANSCRIPT Hs RNA Transcript :

[ RefSeq

Under “Maps”, click on the “Genes_seq” link from the “reference” assembly.
Chr Assembly Match Map element Type Maps
12 reference all matches
IFNG : interferon, gamma IFNG GENE Genes_cyto | Genes seq«
IFNG IFNG GENE ensGenes
12 CHMI_1.0-Primary Assembly IFNG :interferon, gamma IFNG GENE Genes_seq
12 HuRef-Primary Assembly IFNG : interferon, gamma IFNG GENE Genes_seq
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Click on the “hm” link to access the IFGN “HomoloGene” page.

12924.1

125924,2
12424.3

IFNG + OMIMHGNCsvprdlev hmsts CCDS SNP best RefSeq 12q14 interferon, gamma

7] 1: HomoloGene:55526. Gene conserved in Eutheria
Genes Proteins
Genes Identified as putative homologs of one another Proteins used in sequence comparnsons and their
during the construction of HomoloGene. conssrved domain architectures.
(31| IFNG, H.sapiens [s] NP_000610.2
interferon, gamma 166 aa
%) IFNG, Ptroglodytes 31| NP_001180594.1
interferon, gamma 166 aa
&l IFNG, M.mulatta || NP_001028077.1
interferon, gamma 165 aa
@] IFNG, Clupus & NP_001003174.1
interferon gamma 166 aa
51 IFNG, B.taurus & NP_776511.1
interferon, gamma 166 aa
@] fng, M musculus &9 NP_032363.1
interferon gamma 155 aa
%] Ifng, Rnorvegicus 3 NP_6202351
interferon gamma 156 aa

NCBI's Genome Workbench

Retrieving a sequence from NCBI public database, loading it into genome
workbench and displaying it graphically

Download and install the Genome Workbench from
http://www.ncbi.nlm.nih.gov/tools/gbench/ . Open the Genome Workbench and click on File ->
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Open -> Data from GenBank. Enter your accession number in the box, in this example:
NC_000021.8. Click on “Next” and “Finish”.

|— MNCEI Genome Workb
File | Edit View Mavigate Tools Window Help
New Workspace...
= Open. L0 Search View X
Close Workspace Search View
| sove. cules | Search Took |Feature Search v] b St @ Stop (| 49 Range WV Filter |
Save As... Search Context: lAHSearchab\e Contexts (1 available) | Search Type: Exact Match
Export...
Feature Types:  Gene, CDS, RNA, AllL... Search Expression:
Remove Project
Ready
Load P t
e Label Type Subtype MNCEI Type Description
Unload Project
&J  Print...
Save Images...
Exit Alt+X
oject Tree View B _0OX Search View X}
L] Data Sources 34 search View
L BAM
& Search Tool: | Search NCBI Public Databases | b Start @ S|
...y GenBank
%Ly NCBI Net BLAST Select NCBI Database: | Entrez Gene -

@ Workspace 'Workspacel' ()

-
[ Al Views Open - Data from GenBank -—

Projects or Workspace Accessions to load

File Separate accessions with spaces, tabs, commas or semicolons.
Genome Add 2 range to accession after colon (NT_029999:5k-10k).
Table

. NC_000021.8
BAM/CSRA files

Data from GenBank ‘

RIDs from NCBI Net BLAS

Select your data from the “Data” folder and right-click, and then select “Open New View”. Click

on “Graphical View” in the pop-up window. A new window should appear showing the available
tracks for your data.
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= Enome Wor
File Edit View Navigate Tools Window Help o S N T Py T Tty preemest I 2
SHITHID D 1 GenBank
Lo | L NCEI Net BLAST Select NCBI Database:
Project Tree View E[-I01%] | Search View x| Warkspace Workspacel' [
=0 E‘;‘;"ES A Search View 1) New Project (1) () Ready
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Sequence (3 views)
Czmfiisis 4 = Feature Table View Make Default ||
Export. T Graphical View ‘ Make Default H
—— 9—. SNP Table View
Generic (3 views)
L @i T-_Generic Table View z
3 Copy Cerl-C Graphical View =
B Paste CtlsV The Graphical View provides an overview of annotations on
sequence, with extensive diill-down capabilities.
Delete Ctrl+Del =
5 Propetties... [ Show only compatible views
" =T
= NCo1 Genome Warkoench E—— |
File Edit View Navigate Tools Window Help
BH[TH:0 0 |QAARAE AT
Project Tree View B — O X Search View " F:NC_000021.8 X
e ;ﬂB mm T F:NC_000024.5 (Graphical View) [Hlew Project (1)]
- 5 M 10 M 15 M
Gk Prsrv 1 n‘ 1op -+ bott ‘w 2 a—w—zra‘
| L nentres st pefae Vanslatons (09—~ botom: +1,+2,<0, 1,23
0 translati
=) Workspace 'Workspacel’ (*)
T & NowProject () (1 - Association Results
-5 Data i
- NC 0000218 - Haphviap Recombination Rates
Views [0 B0
E1-E3 All Views J LJ
5% F:NC_0000218 (Graphical View) [New Project (1)] ubdlll “"“

- Cited Variants

- LSDB or Clinically Associated Variants

- Tling Path (Cormponents), other segiments: 8
10w e [
e
- Alignments, Subtracks: 3 on, 2 off

- Gnomon Alignments, total 1 object shown

- NG Alignments, total 187 objects shown
i
I

mn
I 1
1 1
- Refseq Alignments, total 10 objects shown

- OMIM genes, Overview mode, all 145 genes shown

- CCDS genes, Querview mode, 199 landrark genes shown
'

Retrieving a sequence from NCBI and loading it into genome workbench. (if
you DO NOT know the accession number)

On the “Search View” window, select “Search NCBI Public Databases” from the “Search Tools”
drop-down menu. Select one of the NCBI databases from the “Select NCBI Database” drop-
down menu; in this example, we will use the “Nucleotide” database.
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[~ NCBI Genome Workbench
File Edit View Navigate Tools Window Help

Sl Ta: @

Project Tree View

. CISE
-1 Data Sources o
‘EEAN; k Search Tool: |Search NCBI Pub b Start stop
N?BIzet BLAST Component Search —

Select NCBI CpG Islands Search
Feature Search
NCBI Net BLAST

|, .. OpenReading Frames Search T
Label Search NCBI Public Databases ription
Search dbSNP
Sequence Search

@ Workspace "Workspacel' (¥)
B All Views Ready

B-0OXx Search View X

Search Tool: | Search NCBI Public Databases = | F Start Stop [:]‘ 4 Range 7 Filt
Select NCBI Database: | Entrez Gene =

Entrez Gene

Search is completed. 0 ite Entrez Genome
Label Descriptic UCIEOtIdE hromoso..,  Aliases Map Locati...
rotein

Enter your search query. You can make sophisticated Entrez queries in order to obtain a set of

sequences through the Genome Workbench. In this example: tp53[ti] AND human[orgn] AND
"refseq"[Filter].

In the search results, double-click on your sequence (e.g. NG_017013), decide the project to

place the new item (e.g. add to an existing project, create a new project, decide later) and click
on the “OK” button.
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Search View X |

34 Search View

Search Took:[Search NCBI Public Datshases »| b Start @ Stop ()| 43 Range 7 M= | [S Form
Select NCBI Database: tp53[ti] AND human[orgn] AND "refseq” [Filter] «

Search is completed. 36 items found.

Label Description FASTAIDs 4
% NM_001126117 Homo sapiens tumer protein p33 (TP53), transcript variant 7, mRNA 9i|187830908| ]
£ NM_018081 Homo sapiens WD repeat containing, antisense to TPS3 (WRAPS3), transcript variant1, mRNA  gi[221136853r
%3 NM_001143990 Homo sapiens WD repeat containing, antisense to TPS3 (WRAPS3), transcript variant 2, mRNA  gi[221136857r
£ NM_001143991 Homo sapiens WD repeat containing, antisense to TPS3 (WRAPS3), transcript variant 3, mRNA  gi[221136861r
£ NM_001143992 Homo sapiens WD repeat containing, antisense to TP53 (WRAPS3), transcript variantd, mRNA  gi[221136865]r
£ NG_009456 Homo sapiens PERP, TPS3 apoptosis effector pseudogene (LOCL00131159) on chromosome 6 gi[222080051|r
% NG_009455 Homo sapiens PERP, TP53 apoptosis effector pseudogene (LOCL00120725) on chromosome 3 gi[222080064]r
= NM_022121 Homo sapiens PERP, TPS3 apoptosis effector (PERP), mRNA 9i|222080101
£ NG_003454 Homo sapiens PERP, TRS3 apoptosis effector pseudogene (LOCA00446) on chromosome 15 gi[222418691r
% NM_015713 Homo sapiens ribonucleotide reductase M2 B (TPS3 inducible) (RRM2B), transcript variant1, ... gi[289177072)r
%3 NM_001172477 Homo sapiens ribonucleotide reductase M2 B (TPS3 inducible) (RRM2B), transcript variant 2, ... gi[289177073r
£ NM_001172478 Homo sapiens ribonucleotide reductase M2 B (TP53 inducible) (RRM2B), transcript variant3, .. gi[289177075]r
% NG_016617 Homo sapiens ribonucleotide reductase M2 B (TP53 inducible) (RRM2B), RefSeqGene on chr...  gi[289802980r
£ NG_027980 Homo sapiens TP53 regulated inhibitor of apoptosis 1 pseudogene 1 (TRIAPLP1) on chromos...  gi[313760610r
% NG_028245 Homo sapiens WD repeat containing, antisense to TPS3 (WRAPS3), RefSeqGene (LRG_375) on...  gi[326807026]r
£ NM_001205259 Homo sapiens TP53 target 3C (TPSITG3C), transcript variant 1, mRNA 4ij327532729]1
%3 NM_001205260 Homo sapiens TP53 target 3C (TPS3TG3C), transcript variant 2, mRNA qij327532732|r
%3 NM_001099687 Homo sapiens TP53 target 38 (TPS3TG3B), transcript variant 1, mRNA qij327532754]r
£5 NM_001205265 Homo sapiens TP53 target 3B (TP53TG3B), transcript variant 2, mRNA gif327532757|r
£ NM_001243722 Homo sapiens TP53 target 3D (TP53TG3D), mRNA 9i|243962649]1
£ NM_000546 Homo sapiens tumer protein p33 (TP53), transcript variant 1, mRNA gif371502114]r
% NM_001126112 Homo sapiens tumer protein p33 (TP53), transcript variant 2, mRNA gif371502115]r
£ NM_001126113 Homo sapiens tumer protein p53 (TP53), transcript variant 4, mRNA ij371502116]r
% NM_001126114 Homo sapiens tumor protein pS3 (TP53), transcript variant 3, mRNA qi371502117|r
%3 NM_001126118 Homo sapiens tumor protein pS3 (TP53), transcript variant 8, mRNA qif371502118]r

[ o e i i 155 15 oo chommome 7
£ NM_016399 Homo sapiens TP53 regulated inhibitor of apoptosis 1 (TRIAPL), mRNA 9i|38679910 ref
£ NM_016212 Homo sapiens TP53 target 3 (TP53TG3), transcript variant 1, mRNA 9i|392513673]r
% NM_001267813 Homo sapiens TP53 target 3 (TP53TG3), transcript variant 2, mRNA 9i|392513676]r

=3 NWV_001126117 TIomo Sapiens UM protein po3 (1P53), transcrpt vanant 7, mANA

% NM_018081 Homo sapiens WD repeat containing, antisense to TPS3 (WRAPS3), transcript varia
£ NM_00114 - — = T varia
% NM_0114309] Add to Project — e —— —— i varia
25 NM_00114399] |  Project items to be created varia
% NG_009456 chrg
£ NG.009S5 Label Type Subtype NCEIType  Description -
2 NM0zz1z FNG_0170... SequencelD DMNA Seq-id Homo sapi...

£ NG_009454 omol
% NM_015713 cript
£ NM_00117247] cript]
% NM_001172478 I fscript
2 NG_016617 | Beage
:’-* NG_027980 Project to place new items | fPL) o
£ NG_028245 e (LA
2 NM_001205258 reate a new Project

% NM_001.205261 Create a separate Project for every item

2N

2N

2 NM 001243721 Add to an existing Project

£ NM_000546

% NM_00112611;

£ NM_00112611,

% NM_00112611

£ NM_00112611

 NG_017013

2 NM_016399

 NM_016212

£ NM_00126781.

£ NG_023536 |fis
£ NM_014477

 NM_033550

B 0% | Sekcion hapecior

Select your data from the “Data” folder and right-click, and then select “Open New

View”.

appear showing the available tracks for your data.

Click on “Graphical View” in the new window. A new view window should
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5 ¥ omo sapiens PERP, TRS3 apoptasis effector pseudogene
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Project Tree View B[-[OIX]| Search View * H:NG_017013.2 X |
- J Data Sources [ H: NG_017013.2 (Graphical View) [New Project]
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EE)DE(E I L1} I L 10 g
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o 10 ean 2
Ex0n 2; 2e0n 4|
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You can also import your data into the Genome Browser.

Click on File -> Open. Select “File” from the “Open- File” pop-up window, and then

select the File Format, in this example FASTA files. Select and open the file of interest.
Click on “Next”
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Loading a genome
Go to File -> Open. Select “Genome” and type your search term in the search box (e.g.
type “human”). Click on “Next” and select one or more assemblies from the table. Select
“GRCh37 (hg19)” (Genome Reference Consortium Built 37) and Click on “Next”. Select
“Create a new Project” and Click on “Finish”. The human genome build should be visible
under a New Project.

r y
Open - Genome e
Assembly list
The given search term results in multiple assemblies. Please select ane or more
toload.
Mame =+ Accession Organi Description e
CRA_TCAGchiT\2 GCA_000002135.3 Homo sapiens
GRCh37 (hg19) GCF_000001405.13 GBI Genome Reference Consortium Human Build 37 (GRCh37) |
GRCh37 (hgl9) GCA_000001405.1 Homo sapiens Genome Reference Consortium Human BL]
GRCh37.pl GCA_000001405.2 Homo sapiens  Genome Reference Consortium Human B
GRCh3T.pl GCA_000001405.2 Homo sapiens  Genome Reference Consortium Human B
GRCh37.p10 GCF 00000140522 Homo sapiens  Genome Reference Consortium Human B
GRCh37.p10 GCA_000001405 11 Homo sapiens  Genome Reference Consortium Human B
GRCh37.p11 GCA_00000140512 Homo sapiens  Genome Reference Consortium Human B
GRCh37.p11 GCA 00000140512 Homo sapiens  Genome Reference Consortium Human B
GRCh37.p2 GCF 00000140514 Homo sapiens  Genome Reference Consortium Human B _.
< i ] v
Release type
@ Al ORefseq (O GenBank
Help <Back | Nee> | [ cancel
il

File Edit View MNavigate Tools Window Hg
GW TaE
Project Tree View
E|L_j Data Sources
L BAM
«.c_];| GenBank
...Li&] NCBI Net BLAST
=1l Workspace 'Workspacel' (%)
B% Mew Project (%)
a&) Data

-0 All Views

Once the genome is loaded, you can use the Genome workbench tools with it. In this
example we will visualize Chromosome 17. Righ-click on the GRCh37 and select “Open
New View”. Select “Graphical View”. A new window will open; select the chromosome
you would like to view (NC_000017.10) and click “Finish”
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NC_0000168 chrl6 Loca... Homo sapiens chromosome 16, GRCh37

NC_0000189 chrld Loca... Homo sapiens chromosome 18, GRCh37
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