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Accessing the public genome sequence data
UCSC’s Genome Browser (“Golden Path”)
http://genome.ucsc.edu

Ensembl
http.//www.ensembl.org

NCBI’'s Map Viewer
http.//www.ncbi.nlm.nih.gov/mapview/
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Types of data integrated in genome browsers

Same starting material for all genome browsers: genomic sequence

Annotations calculated independently by each genome browser
Genes
RefSeq mRNAs (non-redundant)
GenBank mRNAs (redundant)
ESTs
Gene predictions
SNPs
Homologous sequences from other organisms
STSs

Overview of genome sequencing strategies

Clone-by-clone shotgun sequencing Whole-genome shotgun sequencing

[ s, e, e, s

Nature Reviews | Genetics
Green ED. Strategies for the systematic

sequencing of complex genomes.
Nat Rev Genet. 2001. 2:573-83.
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Genome Sequence Assemblies

Complex algorithms needed to incorporate all sequence data

Assemblies updated periodically as new sequence becomes available
Mouse and human genomes assembled by NCBI
Other genomes assembled by sequencing centers or consortia

Assemblies not updated concurrently by the three Genome Browsers
“Pre-release” assemblies and annotations available at
UCSC: http://genome-test.cse.ucsc.edu/
pre!Ensembl: http://pre.ensembl.org/

UCSC and Ensembl provide archive of all genome assemblies and
annotations; NCBI provides only limited archive

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

Genome Assembly Versions

Same assembly? | UCSC NCBI
Feb 2009/hg19/ Build 37.1 | GRCh37
GRCh37
July 2007/mm9/Build | Build 37.1 | Build 37
37

May 2005 /canFam Build 2.1/ | CanFam 2.0
2.0 CanFam
2.0

Mouse

Zebrafish Dec 2008/danRer6/ | Zv7/build | Zv8
Zv8 3.1

Jan 2006/rheMac?2/ v. | Build 1.1/
1.0, Mmul_051212 v.1.0,

Mmul_051
212
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NCBI Reference Sequences (RefSeqs)

Non-redundant collection of richly annotated DNA, RNA,
and protein sequences from diverse taxa

Each RefSeq represents a single, naturally occurring
molecule from one organism

NM_123456 XM_123456
NP_123456 XP_123456

February 2, 2010
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NR_123456

http://www.ncbi.nlm.nih.gov/RefSeq/key.html

Locus NM_001101 1852 bp ~ mRNA  linear PRI 27-DEC-2009
DEFINITION Homo sapiens actin, beta (ACTB), mRNA.
ACCESSION
VERSION
KEYWORDS .
SOURCE Homo sapiens (human)
ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhinij;
catarrhini; Hominidae; Homo.
REFERENCE 1 (bases 1 to 1852)
AUTHORS  Yamaguchi,H., Shiraishi,M., Fukami,K., Tanabe,A., Ikeda-Matsuo,Y.,
Naito,Y. and Sasaki,Y.
TITLE MARCKS regulates lamellipodia formation induced by IGF-I via
association with PIP2 and beta-actin at membrane microdomains
J. Cell. Physiol. 220 (3), 748-755 (2009)
19475567

NM_001101
NM_001101.3 GI:168480144

JOURNAL
PUBMED

REVIEWED REFSEQ: This record has been curated by NCBI staff. The
reference sequence was derived from AK130157.1 and BC009636.1.
On Feb 22, 2008 this sequence version replaced gi:5016088.

COMMENT

Summary: This gene encodes one of six different actin proteins.
Actins are highly conserved proteins that are involved in cell
motility, structure, and integrity. This actin is a major
constituent of the contractile apparatus and one of the two
nonmuscle cytoskeletal actins. [provided by RefSeq].

Publication Note: This RefSeq record includes a subset of the
publications that are available for this gene. Please see the
Entrez Gene record to access additional publications.
COMPLETENESS: complete on the 3' end.

cDS 85..1212
/gene="ACTB"
/gene_synonym="PS1TP5BP1"
/note="beta cytoskeletal actin; PS1TP5-binding protein 1;
actin, cytoplasmic 1"
/codon_start=1
/product=
/protein._:

63
/translation="MDDDIAAL! PST M
VGMGQKDS YV QSKRGILTLKYPIEHGIV' KIWHHTFYNELRVAPEEHP
VLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTGIVMDSGDGVT
HTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCY
VALDFEQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESCGIHE
TTFNSIMKCDVDIRKDLYANTVLSGGTTMYPGIADRMOKEI TALAPSTMKIKI IAPPE
RKYSVWIGGSILASLSTFQOMWISKQEYDESGPS IVHRKCF "

ORIGIN

61 gtccacacce gecgecaget caccatggat gatgatatcg ccgegetcgt cgtcgacaac
121 ggctceggea tgtgcaagge cggettcgeg g

Beta actin mRNA RefSeq
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UCSC

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

606

Back

UCSC Genome Browser Home o

Forward * Reload Home [ http://genome.ucsc.edu/ v )=([Clx Q

LUCSC Genome Bioinformatics

bout 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 a portal to the ENCODE project.

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. L

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.

News News Archives

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

25 Jan. 2010 - New Custom Track type: Binary Alignment/Map (BAM)

We are pleased to announce the availability of another new track type for Custom Tracks: the Binary Alignment/Map (BAM).

BAM is the compressed binary version of the Sequence Alignment/Map (SAM) format, a compact and index-able
representation of nucleotide sequence alignments. Many next-generation sequencing and analysis tools work with
SAM/BAM. For custom track display, the main advantage of indexed BAM over PSL and other human-readable alignment
formats is that only the portions of the files needed to display a particular region are transferred to UCSC. This makes it
possible to display alignments from files that are so large that the connection to UCSC would time out when attempting to
upload the whole file to UCSC. Both the BAM file and its associated index file remain on your web-accessible server (http or
ftp), not on the UCSC server. UCSC temporarily caches the accessed portions of the files to speed up interactive display.

13 Jan. 2010 - Lifespan of custom tracks within sessions: Due to the popularity of UCSC custom
tracke and i p ni t of dick enace far ctaring cuctam tracke 1 swithi i Althonah i Y
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e 06 Human (Homo sapiens) Genome Browser Gateway 5
Back  forward v Reload Ston  Home http:/ /genome.ucsc.edu/cgi-bin/hgG. gsid=150692463& V) Q)
Home Genomes Blat Tables Gene Sorter PCR Session FAQ Help |
‘ Human (Homo sapiens) Genome Browser Gateway ‘
The UCSC Genome Browser was created by the Genome Bioinformatics Group of UC Santa Cruz.
Software Copyright (c) The Regents of the University of California. All rights reserved.
clade genome assembly position or search term image width
Mammal 151 Human ?] Mar. 2006 ADAM2 800
GRCh37
Click here to 1€'yiay 2004 T user interface settings to their defaults.
(‘add custord¥2093 . figure tracks and display ) ( clear position )
o
About the Human Mar. 2006 (hg18) assembly (sequences)
The March 2006 human reference sequence (NCBI Build 36.1) was produced by the International
Human Genome Sequencing Consortium.
Sample position queries
A genome position can be specified by the accession number of a sequenced genomic clone, an
mRNA or EST or STS marker, or a cytological band, a chromosomal coordinate range, or keywords
from the GenBank description of an mRNA. The following list shows examples of valid position
queries for the human genome. See the User's Guide for more information.
Request: G Browser Resp
chr7 Displays all of chromosome 7
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 (Grapbic Homo of ensy
1000000 i
RH18061;RH80175 Displays region between STS markers RH18061 and RH80175 or
15q11;15q13 chromsome bands 15q11 to 15q13. This syntax may also be used for other
ranece aneries such as h i lv-determined ESTs mRNAs Y
© 00 Human ADAM2 - UCSC Genome Browser v223 =

Back  forward v Reload Siop  Home

http://genome.ucsc.edu/cgi-bin/hgTracks?hgsid=150692463& e

UCSC Genes

ADAM2 (uc003xnl.l) at chr8:397 -3 6 - ADAM metallopeptidase domain 2 proprotein

ADAM2 (uc003xnk.1) at chr8:397 =3 6 - ADAM metallopeptidase domain 2 proprotein

ADAM2 (uc0 nj.l) at chrg8:397 -3 6 - ADAM metallopeptidase domain 2 proprotein

ADAM: (uc! lua.l) at chrB8:24 - 71 - ADAM metallopeptidase domain 28 isoform 1

ADAM: (uc! irr.1) at chr4:17 2- 5714 - ADAM metallopeptidase domain 29 preproprotein
ADAM: (uc! ard.l) at chrl4:7 7- 377 - ADAM metallopeptidase domain 20 preproprotein
ADAM. (uc xdy.1) at chr8:24 - 71 - ADAM metallopeptidase domain 28 isoform 1

ADAM: (uc xdx.1) at chr8:24207 - 57 - ADAM metallopeptidase domain 28 isoform 3

ADAM22 (uc003ujp.1l) at chr7:87 = 75 - ADAM metallopeptidase domain 22 isoform 4

ADAM. (uc ujo.1l) at chr7:87 - - ADAM metallopeptidase domain 22 isoform 3

ADAM. (uc! ujn.l) at chr7:87 - - ADAM metallopeptidase domain 22 isoform 1

ADAM22 (uc| ujm.1l) at chr7:87 - - ADAM metallopeptidase domain 22 isoform 2

ADAM22 (uc| ujl.1l) at chr7:87 - - ADAM metallopeptidase domain 22 isoform 5

ADAM22 (uci ujk.1l) at chr7:87 - - ADAM metallopeptidase domain 22 isoform 4

DAM22 (uc ujj.1l) at chr7:87 -87 - ADAM metallopeptidase domain 22 isoform 5

DAM22 (uc i.l) at chr7:87 -87. - ADAM metallopeptidase domain 22 isoform 5

DAM:; (uc! ue.l) at chr4:17 - - ADAM metallopeptidase domain 29 preproprotein
ADAM (uc ud.1l) at chr4:17 -17 - ADAM metallopeptidase domain 29 preproprotein
ADAM: (uc! uc.1l) at chr4:17607 -17 - ADAM metallopeptidase domain 29 preproprotein
ADAM: (uc vbg.1) at chr2:20 - - ADAM metallopeptidase domain 23 preproprotein
ADAM: (uc xme.1l) at chrl4:7 -700 - ADAM metallopeptidase domain 20 preproprotein
DAM: (s xmd.1) at chrl4 -6999 - ADAM metallopeptidase domain 21 preproprotein
WHAB (uc! xmu.1l) at chr20: 8- 70575 - tyrosine 3-monooxygenase/tryptophan

WHAB (uc! xmt.1) at chr20: 7758-. 70575 - tyrosine 3-monooxygenase/tryptophan

WHAE (uc! £sj.1) at chrl7: 593-1 7 - tyrosine 3/tryptop! 5 gt

WHAH (uc alz.l) at chr: 479- 33590 - tyrosine 3-monooxygenase/tryptophan

YWHAQ ( gzx.l) at chr; 7-96885 - tyrosine 3/tryptophan 5 -monooxygenase

YWHAQ (uc gzw.l) at chr! 7-96 - tyrosine 3/tryptophan 5 -monooxygenase

YWHAZ (uc yjx.1l) at c - 745 - tyrosine 3/tryptophan 5 -monooxygenase

YWHAZ (uc yjw.1l) at c 0 - 7 - tyrosine 3/tryptophan 5 -monooxygenase

YWHAZ (uc yjv.1l) at c 0 - 3 - tyrosine 3/tryptophan 5 -monooxygenase

YWHAZ (uc mbr.1l) at c 0 - 7 - tyrosine 3/tryptophan 5 -monooxygenase
ADAM21P (uc0lOarb.l) at 4: - 271 - ADAM21-like protein.

RefSeq Genes

at _chr8:3972 936 |- (NM_001464) ADAM metallopeptidase domain 2 proprotein
ADAM20 at chrl4:70 1485 - (NM_003814) ADAM metallopeptidase domain 20 preproprotein
ADAM; at chrl4:69 6375 - (NM_003813) ADAM metallopeptidase domain 21 preproprotein
ADAM21P1 at chr 784271 - (NR_003951)
ADAM: at chr7: 3 - (NM_004194) ADAM metallopeptidase domain 22 isoform 4
ADAM22 at chr7: 3 - (NM_021723) ADAM metallopeptidase domain 22 isoform 1
ADAM22 at chr7: 3 - (NM_021722) ADAM metallopeptidase domain 22 isoform 2 v
— B) >
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606 Human chr8:39,720,412-39,814,936 - UCSC Genome Browser v223

=
Back  forwad  Reload Swp  Home (B http://genome.ucsc.edu/cgi-bin/hgTi hr8:39720412-398 1 e

( Google Q)

Home Genomes Blat Tables Gene Sorter PCR DNA Convert Ensembl NCBI PDF/PS Session Help fin
UCSC Genome Browser on Human Mar. 2006 Assembly (hg18)

move (<<< )} << )< )(> (>> J(>>> )zoomin ( 1.5x )(3x | 10x )( base ) zoom out (1.5x )( 3x ( 10x )
position/search chr8:39,720,412-39,814,936 (jump ) clear ) size 94,525 bp. ( configure |

‘chra (p11.22) (NS AEEE ]

T ppranwewva—
39748068| 3977600001 39786600  39736000| asseaooal 39510608]

UCSC Genes Based on RefSed, umProt GenBank, CCDS and commaratvve Genon ic | N
cfeseies 13

wm s

X i J—| Refﬁeq Genes

’ o ce7s T v soon sovices ! LT exon
vertehrate Mulnz ﬁhsnment & Conservation (44 Spec‘es) {
ol

Flacental Manma) Baseuise Conservation by Ph

HOMDPN DM |

MUITiZ A1ionments OF 44 Vertebrates
Rhesus. N D NN NN | N R S NONNY NNE SO (L ACI RIS SN SRR N IS NINNN DRI | WORN) ONN (NN (1011
Tarsver WUUTIU DU R W BN | | IHE AN (B WL W

SHWE I W DR R wrmEn wE W
E Venhanr B e L e B e L e )

-
IR [ B

Opossun L)
Flatupus i
Chicken
Lizard T

#_tropicalis
Stickleback
Simple Nucleotide POIUMOPPhisms (bSNF build 136>
SNPs 136 1IN 0T ERn R e e e i o e v o n o e e w
SHF Genotuping Arraus

AFfY SNP 6.0 L R A B S A | | | | | |
ArFy SNP s sV L L] e 1 Il |
} | I I | | II I [ [ R R | |
Illumina 660M-Q e 11l | ! [ |
Iumina ownit-a || | | || | (R

RepeatMasker

Lo N — -
~move start  Click on a feature for details. Click or drag in the base position track to zoom in. Click
(<)20 (> ) gray/blue bars on left for track options and descriptions.

( default tracks ) (hide all ) ("add custom tracks ) ( configure ) ( reverse ) ( refresh )

o Use drop-down controls below and press refresh to alter tracks displayed. e
(collapse all ) Tracks with lots of items will automatically be displayed in more compact modes. (expandall )
- | Mapping and Sequencing Tracks
Base Position Chromosome Band STS Markers FISH Clones Recomb Rate Map Contigs Y
e 06 Human Gene ADAM2 (uc003xnj.1) Description and Page Index [ R
Back  Forward v Reload Swp  Home (B8 http://genome.ucsc.edu/cgi- - .1&hgg_prot=Q! su.ngg,cmol U CSC Ge ne deta 1 Is
Human Gene ADAM2 (uc003xnj.1) Description and Page Index -

Description: ADAM metallopeptidase domain 2 proprotein

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. This member is a

subunit of an integral sperm membrane glycoprotein called fertilin, which plays an important role in sperm-egg interactions. [provided by
RefSeq].

Strand: - Genomic Size: 94525 Exon Count: 21 Coding Exon Count: 20

Index Sequence and Links | UniProtKB Comments | CTD Microarray |RNA Structure
Protein Structure |Other Species GO Annotations mRNA Descriptions | Other Names | Model Information
Methods [

= Sequence and Links to Tools and Databases

Genomic Sequence (chr8:39,720,412-39,814,936) mRNA (may differ from genome) | Protein (735 aa)
Gene Sorter |Genome Browser |Protein FASTA | Proteome Browser | VisiGene Table Schema
CGAP Ensembl Entrez Gene | ExonPrimer GeneCards GeneNetwork
Gepis Tissue H-INV HGNC HPRD Jackson Lab OMIM
PubMed Stanford SOURCE | Treefam UniProtKB User annotations

Z Comments and Description Text from UniProtKB
ID: ADAM2 HUMAN

DESCRIPTION: RecName: Full=Disintegrin and 11 domain- ing protein 2; Short=ADAM 2; AltName: Full=Fertilin
subunit beta; AltName: Full=PH-30; Short=PH30; AltName: Full=PH30- beta; AltName: Full=Cancer/testis antigen 15; Short=CT15; Flags:
Precursor;

FUNCTION: Sperm surface membrane protein that may be involved in sperm-egg plasma membrane adhesion and fusion during fertilization.
Could have a direct role in Sperm-zona binding or migration of sperm from the uterus into the oviduct. Interactions with egg membrane could be
mediated via binding between its disintegrin-like domain to one or more integrins receptors on the egg. This is a non catalytic
metalloprotease-like protein.

SUBCELLULAR LOCATION: Membrane; Single-pass type I membrane protein.

TISSUE SPECIFICITY: Expressed specifically in spermatogenic cells in the seminiferous cells. Not detected in fetal tissues.

DOMAIN: A tripeptide motif (FEE) within disintegrin-like domain could be involved in the binding to egg integrin receptor and thus could
mediate sperm/egg binding.
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006 Human Gene ADAM2 (uc003xnj.1) Description and Page Index |

Back  fonard + Reload Swon Home (B[ http://genome.ucsc.edu/cgi-bin/hgGene?h 16hgg_prot=Q chro| UCSC Gene details

Affymetrix All Exon Microarrays
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13
5]
2

=] mRNA Secondary Structure of 3' and 5' UTRs

Region | Fold Energy Bases Energy/Base Display As
5'UTR |-15.00 75 ‘-0.200 Picture | PostScript | Text
3'UTR -72.02 359 |-0201 | Picture | PostScript | Text |

The RNAfold program from the Vienna RNA Package is used to perform the secondary structure predictions and folding calculations. The
estimated folding energy is in kcal/mol. The more negative the energy, the more secondary structure the RNA is likely to have.

=] Protein Domain and Structure Information

InterPro Domains: Graphical view of domain structure
IPR006586 - ADAM_Cys-rich

IPR001762 - Blood-coag_inhib_Disintegrin

IPR018358 - Disintegrin_CS

IPR013032 - EGF-like_reg CS

IPRO13111 - EGF_extracell

IPR001590 - Peptidase_M12B

IPR002870 - Peptidase_M12B_N

Pfam Domains:

PF01421 - Reprolysin (M12B) family zinc metalloprotease
PF01562 - Reprolysin family propeptide

PF08516 - ADAM cysteine-rich

PF00200 - Disintegrin

PF07974 - EGF-like domain

SCOP Domains: y

RefSeq Gene ADAM2 UCSC RefSeq Gene details

RefSeq: NM _001464.3 Status: Reviewed

Description: Homo sapiens ADAM metallopeptidase domain 2 (ADAM2), mRNA.
CCDS: CCDS34884.1

CDS: 3' complete

OMIM: 601533

Entrez Gene: 2515

PubMed on Gene: ADAM2

PubMed on Product: ADAM metallopeptidase domain 2 proprotein
GeneCards: ADAM2

AceView: ADAM2

Stanford SOURCE: NM_001464

CDS FASTA alignment from multiple alignment: NM 001464

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. This member is a subunit of an integral sperm membrane
glycoprotein called fertilin, which plays an important role in sperm-egg interactions. [provided by RefSeq].

mRNA/Genomic Alignments
SIZE IDENTITY CHROMOSOME STRAND START END QUERY START END TOTAL
2642 100.0% 8 - 39720412 39814936 NM 001464 1 2642 2657

Links to sequence:

o Predicted Protein
« mRNA Sequence
» Genomic Sequence

fferent from the genomic sequence.
m assembly




NHGRI Current Topics in Genome Analysis 2010
Week 4: Mining Data from Genome Browsers

February 2, 2010
Tyra Wolfsberg, Ph.D.

806

Genomic Sequence Near Gene ‘

Back  Forward ~ Reload

Home Genomes Genome Browser

Genomic Sequence Near Gene

Get Genomic Sequence Near Gene

Sequence Retrieval Region Options:

# Promoter/Upstream by 1000  bases
— 5'UTR Exons

CDS Exons

—3'UTR Exons

C Introns

Z Downstream by 1000  bases

Home \ﬂihup//genome.ucsc,edu/(g\fbm/hgﬂhgsm:150692463&g=h!c6ene\n0% UCSC Refseq Gene details

t Tables Gene Sorter PCR Session FAQ Help

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.

® One FASTA record per gene.
One FASTA record per region (exon, intron, etc.) with
Z Split UTR and CDS parts of an exon into separate FA
Note: if a feature is close to the beginning or end of a chro|
avoid extending past the edge of the chromosome.

Sequence Formatting Options:

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

) Mask repeats: @ to lower case © toN

submit

1000 nt upstream of ADAM2

>hgl8_refGene NM 001464 range=chr8:39814937-39815936
t tgtga tcactctagaa
atat tccttactta tgtagaaga
atgtttatagctaaatattatttttaatagctggaacaataaacaaacaa
aatattcattaacagtaaaatggaaacacaagtggtgttatatttaatga
atttgtaatatacaccaatgaggat tattgctttgtatga
acc tectat t tagatggt
gattgcttctacttgcgaaaagttcaaaaacagacaaaacgaatctttgg
ttgtttagaagtcatggttgtgaggttggaatctggggatttgggtggtt
ctttttcatttcttcatcgtggtactagttacgetgttttttitttecac
ttgaatattaattgacctgtgaacttatgatttattatatacttttttte
gttttttgtttegttetttttttttttttttittttttttttgacggaat
ttecgetectetcacccaggetggagtgecagtggtaaggtetttetgeteac
tgcaacctctgectectaggttcaagegattetectgectecagetteceg
agtagctgggatttcaggcacccgecaccatgectggetaattttttttt
gtatttttagta gtttcaccatgt tctega
actcctgatacgtgtttatatatattcaattgaaattttacttaagaagt
gtttataaatcttcctgttectcagetgttggaagtgattttgttgttge
tgttgccttaattaggcatcacgtccagtggagtgettgtectgcaagag
tcag

g tacctc gegt

UCSC

Navigating around the Genome Browser



NHGRI Current Topics in Genome Analysis 2010
Week 4: Mining Data from Genome Browsers

February 2, 2010
Tyra Wolfsberg, Ph.D.

Human ESTS That Have Been spliced

006 Human chr8:39,720,412-39,814,936 - UCSC Genome Browser v223 o
Back  Forward * Reload Son  Home http://genome. ucsc.edu/cgi-bin/hgTracks?position=chr8:39720412-39814936&hgsid=150692463817 v ) = ([G] Google Q)
Home Genomes Blat Tables Gene Sorter PCR DNA Convert Ensembl NCBI PDF/PS Session Help Wn
UCSC Genome Browser on Human Mar. 2006 Assembly (hg18)
move (<<< ) << (< )(> [>> J(>>> )zoomin ( 1.5x )( 3x [ 10x )( base ) zoom out ( 1.5x ( 3x }( 10x
position/search chr8:39720412-39814936 (jump ) clear ) size 94,525 bp. ( configure )
|cnrﬁ (p11.22)
Scate )
chrs: 39776000  sa780666|  5979eeee|  soseeess|  59s19666|
UCSC Genes Based on RefSeq, UniProt, GenBank, CCDS and Comparative Genomics
ADAMZ Foot ¥ b
oAtz
OAME et :
RefSeq Genes : A | N )
u Human mRNAS from GenBank ) il T, ‘|
| Human MRNAS It N i ; — —
[Hunan ESTS Tnat Have Been spliced
Spliced ESTs m i ¥ + —H—t —+
vertebrate Mth!Z ﬁ||snment & Conservation (44 spe:-es)
2_ FIACENtal Manmal Basewise Conservation by Phula
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—0.3
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Simple Nucle orphisms (AbSNP build 138)
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I1iuning 1= [ | 1 | |
Ilumina Cuto-12 | | | I
11 lumina 660M-9 [N i I
I umina omnit=g || | | [ I | I
Repeatiasker § L0
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[ (0% 7

9000 00 o0 »} ¢ y My NCBI
(3 NCBI (1) 5 Protein Sign In] [Register’

Journals

DownloadV  SaveV

Change Region Shown v

Analyze This Sequence
» Run BLAST

» Identify Conserved Domains

Articles about the ADAM2 gene

» Mapping, sequence, and expression analysis of
the human fertilin beta gene ( [Genomics. 1997]

» Role of the integrin-associated protein CDS in
binding betwe[Proc Natl Acad Sci U S A. 1999]

» Mediation of sperm-egg fusion: evidence that
mouse egg alpha6beta1 intec[Chem Biol. 1999]

» Seeall...

Identical Proteins for NP_001455.3
» unnamed protein product [Homo sa[CBH30599]
» ADAM metallopeptidase domain 2 [EAW63273]
[Q99965]
» Seeall...

» RecName: Full=Disintegrin and

RefSeq mRNA
See reference mRNA sequence for the ADAM2
gene (NM_001464.3).

More about the ADAM2 gene

This gene encodes a member of the ADAM (a

disintegrin and metalloprotease domain) family.

Members of this family are membrane-anchored v

606 Chicken BLAT Search

Back  forward v Reload Stop  Home http:/ /genome.ucsc.edu/cgi-bin/hgBlat

| UCSC BLAT search

Home Genomes Tables PCR Session FAQ Help

X

Chicken BLAT Search

BLAT Search Genome

Genome: Assembly: Query type: Sort output: Output type:
Chicken [%)| | Feb.2004[5)| [BATsguess ~  [aqueryscore |  [hyperlink =
> ( metallopeptidase domain 2 proprotein [Homo

sapiens]
MWRVLFLLSGLGGLRMDSNFDSLPVQITVPEKIRSIIKEGIESQASYKIVIEGKPYTVNLMOKNFLPENF
RVYSYSGTGIMKPLDQDFQNFCHYQGYIEGYPKSVVMVSTCTGLRGVLQFENVSYGIEPLESSVGFERVI
YQVKHKKADVSLYNEKDIESRDLSFKLOSVEPQODFAKYIEMHVIVEKQLYNEMGSDTTVVAQKVFQLIG
LTNAIFVSFNITIILSSLELWIDENKIATTGEANELLHTFLRWKTSYLVLRPEDVAFLLVYREKSNYVGA
TFQGKMCDANYAGGVVLHPRTISLESLAVILAQLLSLSMGITYDDINKCQCSGAVCIMNPEATHFSGVKI
FSNCSFEDFAHF ISKQKSQCLHNQPRLDPFFKQQOAVCGNAKLEAGEECDCGTEQDCALIGETCCDIATCR
FKAGSNCAEGPCCENCLFMSKERMCRPSFEECDLPEYCNGSSASCPENHYVQTGHPCGLNQWICIDGVCM
SGDKQCTDTFGKEVEFGPSECYSHLNSKTDVSGNCGISDSGYTQCEADNLQCGKLICKYVGKFLLQIPRA
TIIYANISGHLCIAVEFASDHADSQKMWIKDGTSCGSNKVCRNQRCVSSSYLGYDCTTDKCNDRGVCNNK
KHCHCSASYLPPDCSVQSDLWPGGSIDSGNFPPVAIPARLPERRY IENIYHSKPMRWPFFLFIPFFIIFC
VLIAIMVKVNFQRKKWRTEDYSSDEQPESESEPKG

(_submit ) ( I'm feeling lucky ) ( clear )

Paste in a query sequence to find its location in the the genome. Multiple sequences may be
searched 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... ) ( 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.

Ahont BLAT
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006 Chicken BLAT Results |
Back  forward v Reload Swop  Home http:/ /genome.ucsc.edu/cgi-bin/hgBlat 1 UCSC BLAT SearCh
Home Genomes Tables PCR Session FAQ Help
Chicken BLAT Results
BLAT Search Results
ACTIONS QUERY SCORE START END QSIZE IDENTITY CHRO STRAND START  END SPAN
s NP_001455.3 44 539 600 735 71.6% Un ++ 635370 635555 186
s NP_001455.3 12 301 304 735 100.0% 1 ++ 67659709 67659720 12
browser details NP_001455.3 12 437 440 735 100.0% 1 ++ 67660117 67660128 12
browser details NP_001455.3 12 385 390 735 83.4% 1 ++ 67659961 67659978 18
<
UCSC Genome Browser on Chicken Feb. 2004 Assembly (galGal2)
move (<<< (<< < )(> (>> J(>>>)zoom in (1.5x )(3x | 10x ) base ) zoom out ( 1.5x ( 3x ( 10x )
position/search chrun:635,370-635,555 (jump ) clear ) size 186 bp. ( configure )
Scale S9 bases
o chrun: &35468| 635458| 535506| 535558|
Gap Locations
Gan
uence from Blat Search
NP_001485.3
RefSeq Genes
Non-Chicken RefSeq Genes
Other Refseq
- Chicken mRNAs from GenBank
Chicken ESTs That Have Been Sp1iced
Spliced ESTs
Chicken/Human /Mouse /Opossum /Frog /2ebraf ish/Tetraodon MUltiz Alignments & Cons.
Conservat ion
human
use
onossun
x_tropicalis
Sbr5F ih
Eetraodon
Fugu (Aug. 2002/fr1) Translated Blat Alignments
i Fusu B1at
Human (Mar. 2086/h218) A1ignment Net
Human Net
SNPs from Beijing Genomics Institute
661 snPs
Repeat ing Elenents by RepeatMasker
RepeatMasker |
006 Chicken BLAT Results |
Back  forward v Reload Stop  Home http:/ /genome.ucsc.edu/cgi-bin/hgBlat 1 UCSC BLAT searCh

Home Genomes Tables PCR Session FAQ Help

Chicken BLAT Results
BLAT Search Results
ou Alignment of NP_001455.3 and chrUn:635370-635555

ACTIONS

s NP
e s np Click on links in the frame to the left to navigate through the alignment. Matching bases are colored blue and capitalized. Light

browser details NP blue bases mark the boundaries of gaps in either sequence.

browser details NP
NP_001455.3
mwrvlfllsg lgglrmdsnf dslpvqitvp ekirsiikeg iesqasykiv iegkpytvnl 60
mgknflphnf rvysysgtgi mkpldqdfgn fchyqgyieg ypksvvmvst ctglrgvlgf 120
envsygiepl essvgfehvi ygvkhkkadv slynekdies rdlsfklgsv epggdfakyi 180
emhvivekqgl ynhmgsdttv vagkvfglig ltnaifvsfn itiilsslel widenkiatt 240
geanellhtf lrwktsylvl rphdvafllv yreksnyvga tfggkmcdan yaggvvlhpr 300
tisleslavi lagllslsmg ityddinkcq csgavcimnp eaihfsgvki fsncsfedfa 360
hfiskgksqgc lhngprldpf fkggavcgna kleageecdc gteqdcalig etccdiater 420
fkagsncaeg pccenclfms kermcrpsfe ecdlpeycng ssascpenhy vgtghpcgln 480
qwicidgvem sgdkgetdtf gkevefgpse cyshlnsktd vsgncgisds gytqceadiL 540
QCGKLICkYv gkfllgipra TIIYAnisgH Liiavefasd hadsgkmwiX DGTSCGSnKV 600
crngrevsss ylgydcttdk cndrgvennk khchesasyl ppdesvgsdl wpggsidsgn 660
fppvaiparl perryieniy hskpmrwpff 1fipffiifc vliaimvkvn fqrkkwrted 720
yssdegpese sepkg
Chicken.chrUn :
AATCTGggeT GTGGAAAACT CATCTGCaca TAC ga tta 635429
aagggtiCCA TCATCTATGC Tcaagtgcaa gaaCATCTGT GCgtgtcttt tgatgtaatg 635489
catgcaccct ccgggacaga tcctctcetg gttAAGGATG GCACGaaaTG CGGTcccgga 635549
AAGGTA
Side by Side Alignment*
001615 N L Q9 C G K L I C K Y 001647
>>>>>> | | e | | | | | | T | >>>>>>
635370 aatc 2 635402
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browser

UCSC

Add your own custom tracks

UCSC custom track fo

browser hide cytoBand
browser hide stsMap
browser hide gap
browser hide clonePos
browser full refGene
browser dense mrna
name="scale" description="our peak"

track
chr22
track
chr22
chr22
track
chr22
chr22
chr22
chr22
chr22
track
chr22
chr22
chr22
chr22

38996887 38996888

name="Microsatellites" description="Microsatellites" color=0,128,0

38627059 38627060
39005417 39005418

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

38518342 38518343
38705963 38705964
38884157 38884158
39171390 39171391
39438769 39438770

name="Upcoming SNPs" description="Upcoming SNPs"

38615712 38615713
38804838 38804839
39077895 39077896
39305065 39305066

position chr22:38496887-39496866

peak

D22S276
D22S8307

ss146131
552941443
ssl41110
5522916
$s51479794

ss86855
ss85533
ss141190
$s137027

color=0,128,192

February 2, 2010
Tyra Wolfsberg, Ph.D.
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Human (Homo sapiens) Genome Browser Gateway

The UCSC Genome Browser was created by the Genome Bioinformatics Group of UC Santa Cruz.
Software Copyright (c) The Regents of the University of California. All rights reserved.

clade genome assembly position or search term image width

%) (Mar. 2006 [%) chrx:151,073,054-151,383,976 800

Mammal %] Human submit )

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

add custom tracks | ( configure tracks and display ) ( clear position |

acks

cla mmal [3) genome Human [3) assembly Mar.2006 3] [hgl8]

Display your own data as custom annotation tracks in the browser. Data must be formatted in BED, b|
bigWig, MAF, BAM or PSL formats. To configure the display, set track and browser line attributes as
data in the bigBed and bigWig formats must be embedded in a track line in the box below. Publicly
Examples are here.

Paste URLs or data:

chr22 39171390 39171391 ss22916

chr22 39438769 39438770 ss1479794

track name="Upcoming SNPs" description="Upcoming SNPs"
chr22 38615712 38615713 ss86855

chr22 38804838 38804839 ss85533

chr22 39077895 39077896 ss141190

chr22 39305065 39305066 ss137027 m

Or upload: Browse... ) (Submit
color=0,128,192

(_Clear )

Manage Custom Tracks

genome: Human assembly: Mar. 2006 [hgl8]

UCSC Custom Tracks

[~ Name | DescriptonType Do tems Pos | @ZD |
1 cl

add custom tracks

Upcoming SNPs ([Upcoming SNPs [bed

scale our peak bed (" go to genome browser
Microsatellites [Microsatellites  |bed go to table browser
Genotyped SNPs|Genotyped SNPs |bed

006 Human chr22:38,496,887-39,496,866 - UCSC Genome Browser v223]
Back. ~ Reload Home http://genome. u(s(.edu/(gl-bm/hng(ksMgs:d:150599812&Suhmwt=go+m+genon1 UCSC CUStom TraCks
Home Genomes Blat bles Gene Sorter PCR DNA Convel Ensembl NCBI PDF/PS Session Help
UCSC Genome Browser on Human Mar. 2006 Assembly (hg18)
move ( <<< << X < X > .\ >> X >>> ) zoom in ( 15xw 3x X 10x )\ base ) zoom out ( 1.5x ) 3x ) 10x )
position/search chr22:38,496,887-39,496,866 (jump ) clear ) size 999,980 bp. ( configure )
BT
| 38706000| 39100000| |
our peak
Mierosaten ites
Genotuped SNFs
1 1 1 1
‘ ‘ eoning siPs
_ UCSe Genes Based on RefSed, UniProt, GenBank, CCDS and Gomparat ive Genomics
ENTHD1 ~<feeepepeeepects FAMSSF pt| - L1 HIHH- MCHR1 )
GRAF2 bassssdiff]  TNRCEB b — sLcasAlp |
GRAF2 HHl
ADSL il
ADSL HEl
SOSM3 b q]
RefSeq Genes
ENTHD1 «ffeectetecst
]
-H
[FENTEERAWEN
i
[ e
sLeasA1? ) N
Human WRNAS from GenBank
Hunan nRNAS ———f—+—-H ——HiH HHL n 1
Human ESTs That Have Been Sp1iced
Spliced ESTs —— - ——HHH 1= 1 [
Vertebrate MUltiz Alignment & Conservation (44 Sneues)
2 _ lacental Mammal Basewise Conservation by Phy
Mannal cons l hw
- 7umuw_uulu,uq_h_\.u JMM qJNL.\)AlA.‘ _\LML _A«..H_M,,_\,.J..ILMMM_JhJ,quu-ﬂ
I
Mrg:ﬁ HI_TT
eIl Ll o g lhbuda Ry ddedden o !HE'MLHM
€ »
F'“H‘“‘f in
F1atupus

February 2, 2010

Tyra Wolfsberg, Ph.D.
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UCSC Table Browser

Download track in text format
Retrieve DNA sequence covered by a track
Calculate intersections between tracks and view in the

Genome Browser.
List all SNPs in a gene

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

Table Browser

contributors and usage restrictions associated with these data.

clade: " Mammal B Human 3] bly:
group: | Genes and Gene Prediction Tracks [3) track
table: | refGene 1#) (describe table schema
region: @ genome © ENCODE C position chr22:38496887-
identifiers ( /: ions): (paste list ) ( upload list

filter:

intersection: ( create

correlation: ( create

output format: | all fields from selected table B o
output file: (leave blank to 1

file type returned: © plain text gzip compressed

get output | [ summary/statistics

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

#filter: refGene.exonCount = 1
name chrom strand txStart

#bin

txEnd cdsStart

cdsEnd

Mar 2004 121

Filter on Fields from hg18.refGene

Use this program to retrieve the data associated with a track in text format, to calculate intersections be
sequence covered by a track. For help in using this application see Using the Table Browser for a descr]
User's Guide for general information and sample queries, and the OpenHelix Table Browser tutorial for
features and usage. For more complex queries, you may want to use Galaxy or our public MySQL serv.

UCSC Table Browser:
RefSeq genes that
contain only one exon

bin is [ignored ] 0

name | does ~lmatch[*  AND

chrom [ does ~| match [+ AND

strand | does “Imatch[*  AND

txStart s |ignored | 0 AND

txEnd is [ignored  ~ 0 AND

cdsStart s |ignored | 0 AND

cdsEnd s lignored  ~ 0 AND
r:‘(iCoum is|= ~ 1 |AND

exonStarts | does ~| match |*

exonEnds  [does ~lmatch [~

id is [ignored  ~| 0 AND

name2 | does ~| match ﬁ AND

cdsStartStat [ does

cdsEndStat  [does

i
1exonCount exonStarts

88 NM_006511 chrl + 15858950 15860804 15858950 15860804 11 15858950,
178 NM_002232 chrl - 111015832 111019178 111017226 111018954 |1 111015832,
301 NM_001821 chrl - 239858789 239865855 239863720 239865691 |1 239858789,
585  NM_001005484 chrl  + 58953 59871 58953 59871 11 58953,
587  NM_001005277 chrl  + 357521 358460 357521 358460 1 357521,
587  NM_001005221 chrl  + 357521 358460 357521 358460 1 357521,
587  NM_00100522¢4 chrl  + 357521 358460 357521 358460 11 357521,
589 NM_001005277 chri - 610958 611897 610958 611897 1 610958,
589 NM_001005221 chrl 610958 611897 610958 7 1 610958,
589 NM_001005224 chrl 610958 611897 610958 611897 11 610958,
589 NR 031741 chrl 556050 556128 556128 556128 n 556050,
590  NR 024321 chrl 751449 752765 752765 752765 i 751449,
593 NR_029639 chrl + 1092346 1092441 1092441 1092441 1 1092346,

match @

match o

exonEnds
15860804,
111019178,
239865855,
59871,
358460,
358460,
358460,
611897,
611897,
611897,
556128,
752765,
1092441,

* O none U unk U incmpl Z cmpl AND
* U none — unk ” incmpl O cmpl AND
i

id name2 cdsStartStat cdsEndStat |exonFrames
0 RSCIAL cmpl cmpl 10,

0 KCNA3 cmpl cmpl 10,

0 CHML cmpl cmpl 10,

0 OR4FS cmpl cmpl 10,

0 OR4F16 cmpl cmpl 10,

0 OR4F29 cmpl cmpl 1o,

0 OR4F3 cmpl cmpl 10,

0 OR4F16 cmpl cmpl 10,

0 OR4F29 cmpl cmpl 10,

0 OR4F3 cmpl cmpl 10,

0 MIR1977 unk unk -1

0 NCRNADO115 unk unk 11,

0 MIR200B unk unk 1-1,
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Ensembl

Identify genes that overlap with an oligo tag

006 Ensembl Genome Browser [=)

Back  Forward  Reload Home ([ [ http://uswest.ensembl.org/index.html vy v )= (G Q

e Ensembl™

Home Login / Register | BLAST/BLAT | BioMart | Docs & FAQs | Mirrors

7 You've been redirected to your nearest mirror -
uswest.ensembl.org

® Take me back to www.ensembl.org

Search: | All species for New to Ensembl?
(Go)
Did you know you can: .
e.g. human gene BRCA2 or rat X:100000..200000 or insulin Did you know...?

¢? Learn how to use Ensembl

with our video tutorials and walk-throughs A Preliminary
B G assembly of NEW!
rowse a Genome ¢? Add custom tracks the common
The Ensembl project produces genome databases for vertebrates and other using our new Control Panel :aboon (Papio
eukaryotic species, and makes this information freely available online. » amadryas) is now
2 Upload your own data available on our pre!
Click on a link below to go to the species' home page and save it to your Ensembl account site,
Popular genomes (Log in to customize this list) 2 Search for a DNA or protein sequence Ttﬁliééi(e'ensemu o
using BLAST or BLAT —
| Human 9
GRCh37 ¢? Fetch only the data you want
from our public database, using the Ensembl Perl API
Mouse
- €2 Download our databases via FTP
in FASTA, MySQL and other formats “
% Zebrafish ¢? Mine Ensembl with BioMart
¥ 2v8 and export sequences or tables in text, html, or Excel format

Still got questions? Try our FAQs
All genomes
-Selectaspedes - [3) What's New in Release 56 (15 September 2009)

View full list of all Ensembl species
® New species - pig (Pig)
Other pre-build species are available in Ensembl Pre! —
® New species - marmoset (Marmoset)

@ New rat gene set (Rat Y
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606 BlastView |

Back  forward * Reload Ston Home ([ E)) http://www.ensembl.org/Multi/blastview | Ensem bl BLAST SearCh
» > setup 7
@ Not yet initialised

We now used Blat as our default DNA search. This will make your query faster. ‘

Enter the Query Sequence [ ] conﬁgure

@ Not yet initialised

Either Paste sequences (max 30 sequences) in FASTA or plain text:
>MPSS_1
AAAAATGTCCGCCTGAAGAG

» results
@ Not yet initialised

http://research.nhgri.nih.gov/teaching/custom_tracks.shtml
Or Enter a sequence ID or accession (EMBL, UniProt, RefSeq)
( Retrieve )
Or Enter an existing ticket ID:
Retrieve

@ dna queries
O peptide queries

Select the databases to search against

Select species: Gasterosteus_aculeatus a
Use ‘ctrl' key to select multiple species Gorilla_gorilla 0
Homo_sapiens -
@® dna database LATESTGP :
O peptide database PEP_ALL 4

Select the Search Tool

BLASTN {configurep TRUNM

BLAT
TBLASTX

Search sensitivity: | Near-exact matches (oligo) 9‘
Optimise search parameters to find the | Exact matches
following alignments Near-exact matches
Near-exact matches (oligo)
) Allow some local missmatch
About BlastView Distant homologies
No optimisation
BlastView provides an integrated platform for sequence sima

amst Ensembl

ket

6806 BlastView
Back  Fonad * Reload S Home (EN [ http:/ /www.ensembl.org/Multi/blastview/BLA_0bA79QJEe I Ensembl BLAST searCh

Showing top 100 alignments of 2, sorted by | Rawscore  [%) [ retresn } A
[¥) Alignment Locations vs. Karyotype (click arrow to hide)
100% identity over
100% of the query
length

Query
Start End |[%ID PRERE
1 20 || 100.00 E

>IN MCED

~.
[ Alignment Locakions vs. Query (click arrow to hide) \
HSP;

HPs

¥ Alignment Summfry (click arrow to hide)

Chromosome Supercontig Clone Contig _ Chromos Chromos
off_ off_ off_ off_ _off_ off_
Name Name Name Name Name Name

Start Start Start Start Start Start
Chromosome Chromosome Chromosome Chromosome
i Name Start End Ori Name Start End Ori Name Start End Ori Name Start End Ori Score E-val Length

Chr:15 57210876 57210895 +  Chr:15 57210876 57210895 +  Chrz15 57210876 57210895 +  Chr:15 57210876 57210895 + 20  0.0093 100.00 20
72042559 72042575 +  Che:B 72042559 72042575 +  ChcB 72042559 72042575+ ChrB 72042559 72042575+ 17 0.57  100.00 17

[Al[SI[GI[C] 1 20 +
[Al[sIf6lC] 1 17 -

sembi release 56 - Sept 2009 © WTS| / EBI About Ensemb | Contact Us | Help

Jermanent link - View in archive site K
<
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en6 Ensembl genome browser 56: H.sapiens - Region in detail - Chromosome 15: 57,2081

Ensembl Location tab:
Region in detail

Login / Register | BLAST/BLAT | BioMart | Docs & FAQs | Mirrors

(e

Reload

€ Ensembl

Home > Human [GRCh37]
Location: 15:57,208,876-57,212,895

Location-based displays Chromosome 15: 57,208,876-57,212,895
Whole genome
Chromosome summary
Region overview
Region in detail
Comparative Genomics

Home http:/ /www.ensembl.org/Homo_sapiens/Location/ View?r=15:57208876-57212895:h

chromosome 15

EN o ENSIEEN 21l Pl a2l 3 ECrrR T
=

Export Ima|

= « Region overview Region in detail help Alignments (image) »

Mul Chromosome bands
Synt ) Contigs
= Genetic Variation EnsemblHavana g... | m— L
Resequencing (2) ":;Nﬁ] ZNF280D al

Linkage Data
Markers
= Other genome browsers

NcRNA gene
NCRNA pseudogene

56.80 Mb 56.90 Mb 7.00 Mb. 7.10 Mb. 57/20 Mb 57.30 Mb 57.40 Mb 57.50 Mb 57.60 MH|
Ensembl Homo sapiensversion 56.37a (GRCh37) Chromosome 15: 56,710,886 - 57,710,885
Gene Legend Novel pseudogene W Known protein coding
- Novel RNA gene
* Configure this page Export Imal
« Manage your data R
+ Exoort Location: (15 : 5720887€ - 57212895 _Go> & < e il
+ Bookmark this page =i o
57209000 57200500 57210000 T z0500 57211000 5500 57212000 5

Chromosome bands
Human RefSeq/EM.

I translated exon
"1 untranslated exon

——————— .-

——
TCF12-002 >
Known protein coding EnsembVHavana merge gene
[———

Known protein coding Ensembl/Havana merge gene
— —_—

TCF12-202
Known protein coding Ensembl gene

Genes >

BLAT/BLAST hits

TCF12-203 > <
Known protein coding Ensembl gene

Cantigs - heowswe-
Human RefSeq/EM.
Reg. Feats
e ———————
€ Genes T .
;
Sraoa00 Traosso0 ot Taose ErTT Toise S aia000 T
_arovise N
Gene Legend il Known protein coding 1
<€ : ) »

Ensembl

Location tab
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eo6 Ensembl genome browser 56: H.sapiens - Region in detail - Chromosome 15: 57,208'

Back Forward v Reload Stop  Home @ h((p./lwww.ensemhl.olg/Homo,sapiens/Lo(a(ioanIew’h=BLAST,NEW.‘BLkobA79QJEeI Ensembl Location tab:
Region in detail

Home > Human [GRCh37] Login / Register | BLAST/BLAT | BioMart | Docs & FAQs | Mirrors
Location: 15:57,208,876-57,212,895

Location-based displays | Chr 15: 57,208,876-57,212,895
Whole genome
Chromosome summary
Region overview
Region in detail

= C Genomics « Region overview Region in detail help Alignments (image)

F (image) (5°
Alignments (text) (51)
Multi-species view (47)

chromosome 15

Export Imal

Chromosome bands
Synteny (12) Contigs
E) Genetic Variation Ensembl/Havana g.. iy
- Resequencing (2) 1B 2\F260D |
MNSL F12
Linkage Data CRNA gene
& Markers ncRNA pseudogene
= Other genome browsers L i
- ucsc 560 M .90 b, 57,00 Mib 5710Mb 5720 Mb 57.30Mb 5740 Mb 5750 Mb 5760 e,
Ensembl Homo sapiensversion 56.37a (GRCh37) Chromosome 15! 56,710,886 - 57,710,885
NCBI Gene Legend Novel pseudogene W Known protein coding

Novel RNA gene

Configure this page
Manage your data
Export data

« Bookmark this page

Export Ima|

Location: 15 : 5720887€ - 57212895 Go>

T PP T
Chromosome bands
Human RefSeq/EM...
CCDS set
EnsemblHavana g. T TS
Known protein coding Ensembl/Havana merge gene
TCF12-001 >
Known protein coding Ensembl/Havana merge gene
TCF12-202 >
Known protein coding Ensembl gene
TCF12-203 > o
Known protein coding Ensembl gene
BLAT/BLAST hits
Contis
— S —
Human RefSeq/EM...
Reg. Feats
.
e ——————————]
;
S Tos oo Tmosw e T S azoe T
verse strand Kb
Gene Legend own protein coding v
- Orobar sssaciztad
<€ : 2> 4
GG Ensembl genome browser 56: H.sapiens - Region in detail - Chromosome 15: 57,zos|

Ensembl Location tab:
Configure page
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Back  Forward ~

Gene-based displays

Ensembl genome browser 56: H.sapiens - Gene summary - Gene: TCF12 (ENSG00000140|

£]) http:/ /www.ensembl.org/Homo_sapiens/G LA E nsem bl Gene tab .
Gene: TCF12 (ENSG00000140262) Gene summary

Comparative Genomics

& Gene Tree (image)

t Gene Tree (text)
Gene Tree (alig:

Orthologues (51)’
Paralogues (2)
Protein families (1)

Genetic Variation
Variation Table
Variation Image

External Data

" Personal annotation

D History

 Gene history

Configure this page
Manage your data
Export data
Bookmark this page

F Genoric alignments (5 TCF12-002 | ENST00000333725 | ENSPO0000331057 | protein_coding

[ Gene Y T factor 12 (Tr factor HTF-4)(E-box-binding protein)(DNA-binding protein HTF4) Source:
spl ts (5
[ Splice variants (5) Location Chromosome 15: 57,210,823-57,582,051 forward strand.
Supporting evidence
- Sequence Transcripts There are 5 in this gene: hide ipts |
[ Extemal references (3) Name Transcript ID Protein ID Description
- Regulation

TCF12-001 ENST00000267811 ENSP00000267811 protein_coding

TCF12-201 ENST00000343827 ENSP00000342459 protein_coding
TCF12-202 | ENST00000438423 | ENSPO0000388940 | protein_coding
TCF12-203 | ENST00000452095 ENSP00000396881 protein_coding

@ Transcript and Gene level displays

In Ensembl a gene is made up of one or more transcripts. We provide displays at two levels:

® Transcript views which provide information specific to an individual transcript such as the cDNA and CDS sequences and protein domain annotation.

 Gene views which provide displays for data associated at the gene level such as orthologues and paralogues, regulatory regions and splice variants.

This view is a gene level view. To access the transcript level displays select a Transcript ID in the table above and then navigate to the information you want using th
the left hand side of the page. To return to viewing gene level information click on the Gene tab in the menu bar at the top of the page.

Gene summary help Splice v:

nts »
Name TCF12 (HGNC (curated))
Synonyms bHLHb20, HEB, HsT17266, HTF4 [To view all Ensembl genes linked to the name click here.]
CCDs This gene is a member of the Human CCDS set: CCDS10159, CCDS10160, CCDS42042
Gene type Known protein coding
Prediction MethodGene containing both Ensembl genebuild transcripts and Havana manual curation, see article.
Alternative genes This Known protein coding entry p to the i identif
Havana Gene: OTTHUMG00000132047 [view all locations]
Transcripts
39123 Kb
— S —
57.25 b 5730 Mb SETD 57.40 b 57.45 Vb 5750 Mb T
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TCF12-002 >
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— it
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Variation Image:
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" Gene history

« Configure this page
« Manage your data
« Export data

« Bookmark this page

Ensembl genome browser 56: H.sapiens - Orthologues - Gene: TCF12 (ENSG0000014026;

£]) http:/ /www.ensembl.org/Homo_sapiens/Gene /Compara_Ortholog?db=core;g=ENSG0000014026: E nse m bl Gene tab :
v w " g

Transcript views which provide information specific to an individual transcript such as the cDNA and CDS s Orth o I og ues

® Gene views which provide displays for data associated at the gene level such as orthologues and paralogues, regulatory regions and splice variants.
This view is a gene level view. To access the transcript level displays select a Transcript ID in the table above and then navigate to the information you want using th

the left hand side of the page. To return to viewing gene level information click on the Gene tab in the menu bar at the top of the page. al

« Gene Tree (image) Orthologues help Paralogue:

The following gene(s) have been identified as putative orthologues:
(N.B. If you don't find a homologue here, it may be a "between-species paralogue"’. Please view the gene tree info to see more.)

Species Type  dN/dS Ensembl identifier External ref.
Alpaca (Vicugna  1-to-1 na ENSVPAG0O0000006545 TCF12
pacos) Target %id: 98; Query %id: 92 ion factor 12 ( factor inding protein HTF4) (Source:
[Multi-species view] [Alian] ~ UniProtK8/Swiss-Prot; acc: Q99081
Anole Lizard 1-to-1 na ENSACAG00000014277 TCF12
(Anolis Target 96id: 78; Query %id: 79 factor 12 ( intion factor inding protein HTF4) (Source:
carolinensis) [Multi-species view] [Alian] ~ UniProtK8/Swiss-Prot; acc: Q99081
Armadillo 1-to-1 0.09408 ENSDNOG00000013864 TCF12
(Dasypus ‘Target %id: 60; Query %id: 58 factor 12 (] factor g protein HTF4) [Source:
novemcinctus) [Multi-species view] [Align] ~ UniProtK8/Swiss-Prot; acc: Q99081
Bushbaby 1-to-1 na ENSOGAG00000006485 TCF12
(Otolemur Target %id: 76; Query %id: 63 factor 12 (1 factor g protein HTF4) [Source:
garnettin) [Multi-species view] [Align]  UniProtKB/Swiss-Prot; acc: Q99081
Ciona savignyi 1-to-many na ENSCSAVG00000011705 Novel Ensembl prediction
Target %id: 25; Query %id: 22 No description
[Multi-species view] [Align]
Caenorhabditis 1-to-many na MOS5BS.5 hih-2
elegans Target 96id: 23; Query %id: 13 hih-2 encodes a Class | basic helix-loop-helix (bHLH) transcription factor that is the C. elegans ortholog of the
[Multi-species view] [Alian]  mammalian E and Drosophila Daughterless transcriptional activators. HLH-2 activity is required for cell fate

specifications occuring during embryonic and larval development that affect such processes as gonadogenesis, male
tail formation, and programmed cell death. HLH-2 has been shown to imerize with at least two C. elegans
Acheate-scute homologs, LIN-32, a neural-specific protein with which it functions in male tail development and HLH-3,
with which it is coexpressed in the nuclei of embryonic neuronal prescursors and with which it regulates the
transcription of the EGL-1 cell death activator in the NSM sister cells. in gonadogenesis, HLH-2 is required for
bestowing proAC competence on the cells that undergo the AC/VU (anchor cell/ventral uterine precursor) cell fate
decision, for specification, differentiation, and function of the distal tip cell (DTC) and AC, including transcriptional
regulation of the LAG-2 Delta-like ligand in the latter, and for formation of the uterine seam cell (utse). genetic
analyss also suggests that HLK-2 functions with HLH-14, an additional Acaete-scute homolog, to specify the
PVQ/HSN/PHB neuroblast cel ineage. HLH-2 is expressed in all nuciei of early embryos until the ~200~cell stage,
when expression becomes increasingly restricted to neuronal cells and their immediate precursors. later exsression is
detected i, but not limited to, pharyngeal cells, anterior neurons, vulval and uterine muscles, the DTCs, the
presumptive and mature AC, the Q neuroblast, and enteric muscles. comparative analysis of transcriptional and
translational reporters indicates that hih-2 is expressed in both the anchor cell and the ventral uterine (VU) precursor,
but that expression in the latter is subject to p i HLH-2 in the
presumptive AC is the first detectable difference between the AC and VU precursors during the lateral specification
event that distinguishes these two cell fates. [Source: WormBase]

Cat (Felis catus) 1-to-1 na ENSFCAG00000001867 TCF12
Target Sid: 78; Query %id: 67 ion factor 12 ( ion factor inding protein HTF4) [Source: N
[Multi-species view] [Align] ___UniProtK8/Swiss-Prot; acc: Q99081 v
e ——— e —— = ) s
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ee (image)
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ee (alignmen
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Gene

&£ Genetic Variation
on Table

Personal ann
D History
Gene history

Gene: TCF12 (ENSG0O0000140262)

Variation Image
.

Transcription factor 12 (Transcription factor HTF-4)(E-box-binding protein)(DNA-binding protein HTF4) s

Location Chromosome 15: 57,210,823-57,582,051 forward strand.
Transcripts There are 5 transcripts in this gene:_hide transcripts
Name Transcript ID Protein ID Description

TCF12-001 | ENST00000267811 protein_coding
TCF12-002 ENST00000333725 ENSP00000331057 protein_coding
TCF12-201 protein_coding
TCF12-202 protein_coding
TCF12-203 protein_coding

() Transcript and Gene level displays

In Ensem

ene is made up of one or more transcripts. We provide displays at two levels:

® Transcript views which provide information specific to an individual transcript such as the cDNA and CDS sequences and protein domain annotation.

® Gene views which provide displays for data associated at the gene level such as orthologues and paralogues, regulatory regions and splice variants.

This view is a gene level view. To access the transcript level displays select a Transcript ID in the table above and then navigate to the information you want using th|
the left hand side of the page. To return to viewing gene level information click on the Gene tab in the menu bar at the top of the page.

« Configure this « Variation Table Variation Image help External Data »
« Manage your dat:
. 24 Kb
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Transcript-based
displays

Sequence
Exons (20)
CcDNA
Protein
Extemal References

Oligo probes (24)
Gene ontology (12)
Genetic Variation

Comparison image
Protein

Back  Foward ~ Reload Sion Home ([ E)) http://www.ensembl.org/Homo_sapiens/Transcript/Summary?db=core;g=ENSGOOO)

Home > Human [GRCh37] Login / Register | BLAST/BLAT | BioMart | Docs & FAQs | Mirrors
Location: 15:57,212,896-57,216,915 Gene: TCF12 RYFUEITTTIR{WIFATRN Variation: rs35615435

Transcript summary
- Supporting evidence (30)

E General identifiers (60) TCF12-201 ENST00000343827 ENSP00000342459 protein_coding

Population comparison ) Transcript and Gene level displays

Ensembl genome browser 56: H.sapiens - Transcript summary - Transcript: TCF12-0]

Ensembl Transcript tab:
Transcript summary

Transcript; 12-001 (ENST00000267811)

2 (Transcription factor HTF-4)(E-box-binding protein)(DNA-binding protein HTF4) [Source:UniProtKB/Swiss-Prot;Acc:Q99081]
Chromosome 15: 57,210,823-57,582,051 forward strand.
This transcript is a product of gene ENSG00000140262 - There are 5 transcripts in this gene: _hide transcripts

Name Transcript ID Protein ID Description
TCF12-001 ENST00000267811 ENSP00000267811 protein_coding
TCF12-002 | ENST00000. 25 | ENSP00000331057 protein_coding

TCF12-202 | ENST00000438423 ENSP00000388940 protein_coding
TCF12-203 | ENST00000452095 ENSP00000396881 protein_coding

In Ensembl a gene is made up of one or more transcripts. Views in Ensembl are separated into Gene based views and Transcript based views according to which level th

Protein summary
Domains & features
Variations (6)

External Data

“ Personal

is more This view is a transcript level view. To flip between the two sets of views you can click on the Gene and Transcript tabs in

(2¢ | ™menu bar at the top of the page.

Transcript summary help.

D History
Transcript history
Protein history

Configure this page
Manage your data
Export data
Bookmark this page

Export Imag
Statistics Exons: 20 Transcript length: 6,061 bps Translation length: 682 residues
CCDs This transcript is a member of the Human CCDS set: CCDS10159
Type Known protein coding

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

Alternative This Ensembl/Havana merge gene entry corresponds to the following database identifiers:
transcripts Transcript having exact match between ENSEMBL and HAVANA:  OTTHUMT00000255069 [view all locations]

Ensembl release 56 - Sept 2009 © WTS! / EBI About Ensembl | Contact Us | Help

Permanent link - View in archive site

6806

bnscript-based
plays
[Transcript summary
[Supporting evidence (:
Sequence
- Exons (20)
cDNA
Protein
[External Reference:
- General identifiers (60)
- Oligo probes (24)
Gene ontology (12)
[Genetic Variation

Back  Forward v Reload Swp  Home [ £)) [ http://www.ensembl.org/Homo._sapiens/Transcript/SupportingEvidence?db=core; Ensembl Transcrlpt tab:

on: 15:57,212,896-57,216,915 Gene: TCF12 RIFYTUTTRISSFRYN Variation: rs35615435

Ensembl genome browser 56: H.sapiens - Supporting evidence - Transcript: TCF12

Supporting evidence |
Transcript: TCF12-001 (ENST00000267811)

Transcription factor 12 (Transcription factor HTF-4)(E-box-binding protein)(DNA-binding protein HTF4) [Source:UniProtkB/Swiss-Prot;Acc:Q99081]

Location C 15:57,210,823-57,582,051 forward strand.
This transcript is a product of gene ENSGO0000140262 - There are 5 transcripts in this gene: _hide transcripts
Name Transcript ID Protein ID Description

TCF12-001 | ENST00000267811 ENSP00000267811 protein_coding
TCF12-002 | ENST00000333725 ENSP00000331057 protein_coding
TCF12-201 | ENST00000343827 | ENSP00000342459 protein_coding
TCF12-202 | ENST00000438423 ENSP00000388940 protein_coding
TCF12-203 | ENST00000452095 | ENSP00000396881 protein_coding

&) o

P
|~ Comparison image
Protein Information
Protein summary
Domains & features (2¢
[~ Variations (6)

External Data

- Personal

and Gene level displays

In Ensembl a gene is made up of one or more transcripts. Views in Ensembl are separated into Gene based views and Transcript based views according to which level thel
information is more appropriately associated. This view is a transcript level view. To flip between the two sets of views you can click on the Gene and Transcript tabs in |
menu bar at the top of the page.

« Transcript summary Supporting evidence help Exons

D History
Transcript history
Protein history

Configure this page
[Manage your data
Export data
Bookmark this page

BemblHavan 5 F F F fF F F OF OFF TR OTOYFOY N —

Transcript evide. .

NM_003205.3 I ] + + ¥ + + + ¥ * + + + ' - * ] = n
CCDS10159.1
Exon evidence:

AL831981.2
BC051769.2
BCOS0556.1
QB6TCLL
Q86VM2.1
Q930811
MB0627.1
BM469590.1
BQ710370.1
BQO08505.1
BM678688.1 -
L

BM470867.1 ——a—a

BM702864.1

cA4222311

BQ010518.1 | -
BM755877.1

AI436599.1
AW271538.1
AABL11321 1

AI2694911 -

M65209.1 I + a

BU178185.1 1

AK3127101 1
NM_207037.1 !
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Ensembl genome browser 56: H.sapiens - Protein sequence - Transcript: TCF12-0]

Ensembl Transcript tab:
Protein sequence

(€] http:/ jwww.ensembl.org/Homo_sapiens/Transcript/Sequence_Protein?db=core;g
HOme > HUman |GRcns7) o

Location: 15:57,212,896-57,216,915 Gene: TCF12 RTINS SRS AFZ N Variation: rs35615435
Transcript-based Transcript: TCF12-001 (ENST00000267811) |
displays T factor 12 (T factor HTF-4)(E-box-binding protein)(DNA-binding protein HTF4) [Source:UniProtKB/Swiss-Prot;Acc:Q99081]
[[ Transcript summary Location Chromosome 15: 57,210,823-57,582,051 forward strand.
Supporting evidence (30)
Sequence Gene This transcript is a product of gene ENSG00000140262 - There are 5 ipts in this gene: _hide transcripts |
Exons (20) Name Transcript ID Protein ID Description
:[:::e - TCF12-001 | ENST00000267811 | ENSPO0000267811 | protein_coding
External References TCF12-002 | ENST00000333725 | ENSPO0000331057 | _protein_coding
General identifiers (60) TCF12-201 | ENST00000343827 | ENSP00000342459 protein_coding
Oligo probes (24) TCF12-202 | ENST00000438423 | ENSPO0000388940 | _protein_coding
Gene ontology (12) TCF12-203 | ENST00000452095 | ENSPO0000396881 | _protein_coding

Genetic Variation

|- Population comparison O Transcript and Gene level displays
Comparison image

Protein
Protein summary
Domains & features (2¢
Variations (6)

In Ensembl a gene is made up of one or more transcripts. Views in Ensembl are separated into Gene based views and Transcript based views according to which level
is more approp This view is a transcript level view. To flip between the two sets of views you can click on the Gene and Transcript tabs
menu bar at the top of the page.

External Data « cDNA sequence Protein sequence help General ident
- Personal annotation
ID History MNPOQQRMAATGTDKEL! PTTLGSSQFSGSGIDERGGTT.

Transcript history GTSGQPSPSYDSSRGETD: TPEMNS

Protein history

PSSVYAPSPNSDDENRE!
GILGTS

AASHTPPINGSDSILGT!

« Configure this page
« Manage your data

« Export data
* Bookmark this page SVLSSTVIT RGGLQSQSGTVVTTE
DDESSOKDT DEDLNPEQKIER
GRICOL AVAVILSLEQQURERNL
PPTTLP
Exon alternati Residue overlap
textcoloury nil Site
NARLYYDDFRTNY?ELA
nsert deieion Synonymous SNP +
M ove shws il (ocet oes Setmatve cgiond
Non-synonymous SNP
(Moust ovr StEmave ¢
Ensembl release 56 - Sept 20| About Ensemb | Contact Us | Help
v
< IS
006 Ensembl genome browser 56: H.sapiens - Protein sequence - Transcript: TCF12-001 (ENST000002678 E I h .
@ http://uswest.ensembl.org/Homo_sapiens/Transcript/Sequence_Protein?db=core;g=ENSG000001 4. nsemb arcnive
Location: 15:57,212,896-57,216,915 Gene: TCF12 RIFLE T MW AP QN Variation: rs35615435 2!
Transcript-based Transcript: TCF12-001 (ENST00000267811)
displays Transcription factor 12 (Transcription factor HTF-4)(E-box-binding protein)(DNA-binding protein HTF4) [Source:UniProtkB/Swiss-Prot;Acc:Q99081]
[~ Transcript summary .
L Chromosome 15: 57.210.823-57.582.051 k
i Location hromosome 15: 57,210,823-57,582,051 forward strand.
Sequence \II
E E’l;‘;": (@ elp The following archives are available for this page: -
= Search
Protein FL» Help topics ® Ensembl 55: Jul 2009
" External Re|
Someray | | | Frequently Asked Questior ® Ensembl 54: May 2009
eneraliy | - video Tutorials i
Oigoprdf | [ goce, © Ensembl 53: Mar 2009
Geneontl L contact HelpDesk @ Ensembl 52: Dec 2008
Gengticy) ® Ensembl 51: Nov 2008
Populatiq
o © Ensembl 50: Jul 2008 e le
" Protein Infq ® Ensembl 49: Mar 2008 d Transcript t4
Protein s|
F i ® Ensembl 48: Dec 2007
Variation| @ Ensembl 47: Oct 2007
FEaig ® Ensembl 46: Aug 2007
L Personal
1D History ® Ensembl 45: Jun 2007
Transcrig ® Ensembl 44: Apr 2007
Botetih  Ensembl 43: Feb 2007
« Configure © Ensembl 42: Dec 2006
« Manage you .
et ® Ensembl 41: Oct 2006
« Bookmark ® Ensembl 40: Aug 2006
® Ensembl 39: Jun 2006
® Ensembl 38: Apr 2006
® Ensembl 37: Feb 2006
® Ensembl 35: Nov 2005
® Ensembl 34: Oct 2005
® Ensembl 31: May 2005
® Ensembl 25: Oct 2004 ~
v
’
Non-synonymous SNP
{Mouse over atemative resiues)*
Ensembl release 56 - Sept 2009 © WTSI / EBI About Ensembl | Contact Us | Help
v
KX =) 1S
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6066

Ensembl 52: H.sapiens - Protein sequence - Transcript: TCF12-001 (ENST00000267811) ‘

Back * Reload

Ensembl archive

Home (£ [ http://dec2008.archive.ensembl.org/Homo._sapiens/Transcript/Sequence. Protein?db=core g=Evscou1

Archivel

Home Human

Transcript-based
displays
Transcript summary
Exons (20)
s ing evidence (24)

n ima
Protein Information
Protein sun
Domains &

nary
ures (12

External D

= ID History
Transcri
Protein his

Location: 15:57,212,896-57,216,915 | Gene: TCF12

Ex

Login Register
Variation: rs35615435
Transcript: TCF12-001 (ENST00000267811)
(E-box-binding protein)(DNA-binding protein HTF4) [Source:UniProtkB/Swiss-Prot;Acc:Q99081]

Transcription factor 12 (T factor HTF

Location 15: 54,998,12 68,004 forward strand.

hide transcripts |

Gene pt is a pi

duct of gene E There are 3 transcripts in this gene

TCF12-001 ENST00000267811 ENSP0000026781 protein_coding
TCF12-002 ENSPOC 7 protein_coding
TCF12-201 ENSP00000342459 protein_coding

« cDNA sequence Protein sequence help General identifiers »

Residue overlap

Exon alternating
splice site

text colour
NARLYYDDFRTNYEHELA

Insert deletion  Synonymous SNP «
Mouse over shows in<iel)* Vouse over atemative codon

Non-synonvmous SNP
M semative rescues)”

BLAST/BLAT BioMart Docs & FAQs

Ensembl

Find a chicken homolog of a human protein
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606 BlastView ‘ E

Back  fonard v Reload S Home ('S [ http://uswest.ensembl.org/Multi/blastview nsembl BLAST search

Login / Register | BLAST/BLAT | BioMart | Docs & FAQs | Mirrors

[ new J [ retresh J Online Help
Summary
Important Notice

> setup
We now used Blat as our default DNA search. This will make your query faster.

Enter the Query Sequence » configure

Either Paste sequences (max 30 sequences) in FASTA or plain text:
>gi[55743080|ref [NP_001455.3| ADAM metallopeptidase domaiis

MWRVLFLLSGLGGLRMDSNFDSLPVQITVPEKIRSI IKEGIESQASYKIVIEGKPYT! » results
RVYSYSCTGIMKPLDQDFONFCHYQGYTEGYPKSVVMVSTCTCLRGVLOFENVSYGI] Ll
YQVKHKKADVSLYNEKDIESRDLSFKLOSVEPQODFAKY IEMHVIVEKQLYNHMGSD' ¥

>

Or Upload a file containing one or more FASTA sequences » display

( Browse.

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

Select species:
Use key to select multiple species Casterosteus_aculeatus
Gorilla_gorilla

@ dna database LATESTGP
peptide database PEP_ALL 5

Select the Search Tool

——————————————— 3

TBLASTN (configurer TRUNK
Search sensitivity: Near-exact matches

Optimise search parameters to find the
following alignments

About BlastView

i) Alignment Summary (click arrow to hide) E nsem b I B LAST sea rc h

Select rows to include in table, and type of sort m
(Use the ctrl’ key to select multiples)

Query Subject Chromosome Supercontig Contig Stats Sort By _
off_ * _off_ * _off_ _off_ * _off_ * off. >Contig A
Name Name Name Name Name Score <Score
Start - Sart . Start . Start v Start v Eval >Score .
Links Query Chromosome Stats
Start End Ori Name Start End Ori Score E-val %D Length

29718636 29720642 1465 1.1e-129 33.05 708
6293553 6295064 1194 2.7e-107 35.75 537
6295085 6296212 1016 4.0e-86 37.99 408
Ze- B

[A1[S116] [C] 2501194 2501499 300 3.1e-78 39.13 115
[A] [S116] IC] : 3075328 3076149 295 5.5e-21 29.28 321
[A][S116]IC] 2490093 2490449 293 2.2e-70 36.36 143

Al [S116] IC
ﬁ{ﬁﬁl@l Query location : ref|NP_001455.3| 4 to 669 (+)

IALISIIGIIC] 4 669
[Al[S1 Gl IC] 505
[A1[S1IGIIC] 668

6
278

Database location : 5 29718636 to 29720642 (+)
[A1[S]1[G][C] N ;
AL IS116] i1 Genomic location : 5 29718636 to 29720642 (+)
[ALIs1611Cl = Alignment score  : 1465
[Al[S1IG11C] E-value : 1.1e-129
e Alignment length : 708
[A][S]1[6]IC] Percentage identity: 33.05
[A1[S][G][C]
[Al[S116]1C1 Query: 4 VLFLLSGLGGLRMDSNFDSLPVQIT-----VPEKIRSIIKEGIESQASYKIVIEGKPYTV 58
[A1[S]6]IC] VL +L GL G S P+++T VP ++ 5+ SY + +EG+P +
[ALISLIGLIC] sbjct: 29718636 VLVVLLGLVGCPT! TGMWVT VSYWLQVEGRPQVL 29718812
Query: 59 NLMC IMKPLDQDF-QNFCHYQGYIE TC-TGLR 115
+K F++Y G + +0+Q+C YQG ++G P S+V + IC GLR
Sbjct: 29718813 RLRPRKGL TLVTY YVODNCFYQGEVQ I 29718989
Query: 116 GVLOFENVSYGI! T NEK-DIESRDLSFK------10 168
GVL E +Y IEP* FARESYHHE AD + 4L+ o
Sbjct: 29718990 GVL TEPT: GLTPEELQYQKTVLEWLQ 29719160
Query: 169 §--VEPQ---QDF---AKYIEMHVIVEKQLYNHMGSD--~TTVVAQKVFQLIGLTNAIFV 217
E+ +D YRR VAVE 4+ U QY 4+ e
Sbjct: 29719161 APRT THTRYVKL R NIGDSLYD 29719331
Query: 218 SFNITIILSSLELWIDENKIATTGEANELLHTFLRWKTSYLVLR-PEDVAFLLVYRE--K 274
+++L LEFW+ NI T At+L FRW+ SL R HDAL ++ K
Sbjct: 29719332 QLSVOL TWINSNPINI KL I 29719511
Query: 275 SNYVGATFQGKMCDANYAGGVVLHP-RTISLESLAVILAQLLSLSMGITYDDINKCQCSG 333
4G +G4CD ++ V + R4S S V + L +4GH 4D+  C+C
Sbjct: 29719512 S--LGLAYLGSICI TVTF RR 29719676
Query: 334 AVCIM-NPEAIHFSGVKIFSNCSFEDFAHFISKQKSQCLENQPRLDPFF--KQOAVCGNA 390
CIM E 5  FSHCS+#D+ + + S CL+ P L ++ K+ CON
Sbjct: 29719677 KRCIM RGGS-C YTLKHE-YCGNK 29719838
Query: 391 KLEM TCCDI; CCENCLF E 450
+E+GE+CDCG++ DC  + CC C AGS CA G CC+ C +  +CR
sbjct: 29719839 I H-PNCTLTAGSVC] I 29720009
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nsembl

Using BioMart to cross-reference data from different sources

€ Ensembl

Home

[ D Now | i@l Count | I Resuits |

Ensembl BioMart
Login / Register | BLAST/BLAT | BioMart | Docs & FAQs | Mirrors

Dataset Ensembl 56

Macaca mulatta genes
(MMUL_1.0)

Filters

[None selected]
Attributes

Ensembl Gene ID
Ensembl Transcript ID

Macaca mulatta genes (MMUL_1.0)

Dataset
Macaca mulatta genes
(MMUL_1.0)
Filters
Ensembl Gene ID(s): [ID-list
specified]
Attributes
Ensembl Gene ID
Ensembl Transcript ID

REGION:
= GENE:
O Limit to genes ...

# ID list limit

Dataset
[None Selected]
T Transcript count >=

O Gene type

Step 1:
Select Dataset

Please restrict your query using criteria below

%) ®Only
2 Excluded

with WikiGene ID(s)

a
0

Ensembl Gene ID(s)
ENSMMUG00000002226
ENSMMUG00000007556
ENSMMUG00000031495
ENSMMUG00000020431
ENSMMUG00000006466

Browse

miRNA
misc_RNA
Mt_rRNA

Step 2:
Select Filters (input)

ME_tRNA
protein_coding +
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| Ensembl BioMart

@ Ensembl Gene ID

& Ensembl Transcript ID

O Ensembl Protein ID

O Canonical transcript stable

Ensembl Gene ID
Ensembl Transcript ID
RefSeq Predicted DNA ID
Chromosome Name

Gene Start (bp) ~ Desarin
Gene End (bp) U Description
Strand & Chromosome Name
Associated Gene Name  Gene Start (bp)
# Gene End (bp)
# Strand
Dataset =Band
[None Selected]  Transcript Start (bp)
U Transcript End (bp)
= EXTERNAL:

D EMBL (Genbank) ID
C EntrezGene ID

O miRBase Accession(s)

C Protein ID

' RefSeq DNA ID
# RefSeq Predicted DNA ID

Dataset
Macaca mulatta genes atures O Transcript Event
(MMUL_1.0) N
= “NStructures ©' Homologs
Filters - s -
5 Variations © Sequences
Ensembl Gene ID(s): [ID-list
specified] = GENE:
Attributes Ensembl

ID(s)

External References (max 3)

' HGNC automatic gene name
CHGNC curated gene name

Please select columns to be included in the output and hit i

ST wITeTT TeTTy

# Associated Gene Name
O Associated Transcript Name
! Associated Gene DB

J Associated Transcript DB
O Transcript count

0% GC content

C Gene Biotype

O Transcript Biotype

' Source

(I Status (gene)

(! Status (transcript)

Step 3:
Select Attributes (output)

O RefSeq Protein ID

O RefSeq Predicted Protein ID
C'Rfam ID

O Unigene ID

C UniProt/TrEMBL Accession
C UniProt/SwissProt ID

I UniProt/SwissProt Accession
I WikiGene name

O WikiGene description

606

Mozilla Firefox

Back

Forward + Reload Stop  Home ttp:/ /uswest.ensembl.

E=

[ 5 New | i@ Count | M Resuits |

| .
5. 7l6af3a93c54a931927ae341e59/9a45(71651 E nsem b I B 10 Ma rt

Export all results to

[ File

%) (Tsv_T3) O Unique results only

Dataset
Macaca mulatta genes il notificati
(MMUL_1.0) Email notification to
Filters Vi P .
Ensembl Gene ID(s): [ID-list iew 50 [+)rowsas [HTML[%) & Unique results only
specified]
5 Ensembl Gene ID Ensembl Transcript ID | RefSeq Chromosome | Gene Start | Gene End | Strand | Associated |4
Attributes Predicted DNA | Name (bp) (bp) Gene Name |7
D
Eg:gmg: (Tsr(::estirti)pl D 0000003151 1 12393300 | 112541929 |1 ATXNZ
RefSeq Predicted DNA ID ENSMMUG00000002226 0000003152 12393300 | 112541929 |1 ATXNZ
Cﬁromsome Name ENSMMUG0000000222 XR 013602 12393309 | 112541929 |-1 ATXN2
1 41 - ATXN.
Gene Start (bp) ENSMMUGO0000006466 E 73333%9 272291229 1 5)2(7511
Gene End (bp) ENSMMUG0000000646! 11 7197300 | 27229132 |1 Ci2orfi1
Strand 7197300 229132 |1 C12orf11
Associated Gene Name XR 012298 23772129 | 123868569 |1 NTC1
XM 001116656 | 11 56750261 | 56917957 |1 LOC716540
N 56750261 | 7957 |1 LOC716540
Dataset i 56750261 | 56917957 |1 [OC716540 |
11 56750261 | 56917957 |1 LOC716540
[None Selected] i 56750261 | 56917957 |1 LOC716540 |
ENSMMUG000000: XM 001116636 | 11 56750261 | 56917957 |1 LOC716540 |
ENSMMUGO000000 XM 001116622 | 11 56750261 | 56917957 |1 LOC716540 |
i 26151137 46181236 |1
14381 |11 26151137 | 46181235 |1
M 001092151 | 11 42746314 | 42933258 |1
i 427463 42933258 |1
i 427463 22933258 |1
XM 001116983 | 11 622181 62296547 |1
XM 001091077 | 11 160137¢ 16162831 |1
1 160137¢ 16162831 |1 EF
XM 001088758 | 11 505986: 50709606 | -1 AT
i 505986 50709606 |1 AT
11 5059864 50709606 |-1 AT
11 50598645 | 50709606 | -1 AT J
i 124531712 | 124532068 |1 C v
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> tow | 8 court [ B Feeute EINERNEEIEEE | pphgemb| BioMart
Please select columns to be included in the output and hitL’Iwww—vmwn—rvwwy—
Dataset
'(\l’\lfhi%cl.a Tgl)ana genes) _ Features Transcript Event
e ~ Structures ® Homologs
Filters .
: Variations © Sequences

Ensembl Gene ID(s): [ID-list

specified] = GENE:

Attributes @ PARALOGS:

Ensembl Gene ID

Ensembl Transcript ID = DOLPHIN ORTHOLOGS: St 3.

Human Ensembl Gene ID @ TARSIER ORTHOLOGS: ep

Human Chromosome i

e ooeoc S, MEGABAT ORTHOLOGS: Select Attributes (output)
(bp)

Huiman Chromasoma End(bp) | % ROCK HYRAX ORTHOLOGS:

= HUMAN ORTHOLOGS:
Orthologs
& Human Ensembl Gene ID OdN
O Representative Protein ID ads

Z Human Ensembl Protein ID T Bootstrap/Duplication Confidence Score Type

& Human Chromosome O Bootstrap/Duplication Confidence Score
& Human Chromosome Start (bp) = % Identity

¥ Human Chromosome End (bp) O Human % Identity

Ensembl Gene ID Ensembl Transcript ID | Human Ensembl Human
ci

Human Human
Gene ID Cl Cli

Start
(bp) (bp)
ENSMMUG00000002226 00315 G00000204842 |1 111890018 112037480

G00000204842 111890018 112037480
5 0484 1890018 37480

0000000807
00000008070 | El

2705811
705811
,,,,,,, 1 27058118

00000022067 1€
00000022445

412762
123492

NCBI

View a genomic region between two SNPs
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National Center for Biotechnology Information

o

3 NCBI Resources® How To (¥

Resources

NCBI Home

All Resources (A-Z)
Literature

DNA & RNA
Proteins

Sequence Analysis
Genes & Expression
Genomes

Maps & Markers
Domains & Structures
Genetics & Medicine
Taxonomy

Data & Software
Training & Tutorials
Homology

Small Molecules

Variation

You are here: NCBI

GETTING STARTED
Site Map

NCBI Help Manual
NCBI Handbook
Training & Tutorials

=, hutp:/ /www.ncbi/

National Center for Biotechnology Information

Welcome to NCBI

The National Center for Biotechnology Information advances science and
health by providing access to biomedical and genomic information.

More about the NCBI | Mission | Organization | Research | RSS

Genome

1000 prokaryotic genomes are
now completed and available in
the Genome database.

w1 2 3 4

How To...

Obtain the ful text of an article

Retrieve all sequences for an organism or taxon
Find a homolog for a gene in another organism
Find genes associated with a phenotype or disease
Design PCR primers and check them for specificity
Find the function of a gene o gene product

RESOURCES POPULAR
Literature PubMed

DNA &RNA PubMed Central
Proteins Bookshelf
Sequence Analysis BLAST

Genes & Expression Gene

Genomes Nucleotide

Maps & Markers Protein

Domains & Structures GEO

Genetics & Medicine Conserved Domains

v )

(Gl Google Q)

My NCBI|Sign In

Search | All Databases [#)for

Popular Resources

PubMed
PubMed Central
Bookshelf

Nucleotide

Protein

GEO

Conserved Domains
Structure

PubChem

NCBI News

November and October 02
News

Featured: New Discovery-oriented
PubMed and NCBI Homepage. T.

NCBI News -
September 2009
The September 2009 issue of the
NCBI News is available ...

050c

FEATURED
GenBank

Reference Sequences
Genome Projects
Human Genome
Mouse Genome
Influenza Virus
Primer-BLAST

Short Read Archive

Help Desk

NCBI INFORMATION
About NCBI

Research at NCBI

NCBI Newsletter

NCBI FTP Site

Contact Us

006 Map Viewer | N
~ Reload 22 [ http:/ /www.ncbi.nim.nih.gov/mapview/ Map Vlewer query page
Map Viewer Home | Help
The Map Viewer provides a wide variety of genome mapping and sequencing data. More.. (el
Search v ¥ Vertebrates 7
¥ Mammals (14)
Search:  Homo sapiens m ¥ Primates 3)
for: rs3819034 OR rs4956542 Scientific name Common name Build Tools
@ Homo sapiens human Build 37.1 QB @R G
Q®®c
Tools Legend v Macaca mulatta rhesus macaque Build 1.1 Q B R G
Pan troglodytes chimpanzee Build 2.1 Q® @ (<
Q)  Search or Browse the Genome ¥ Rodents @
8 BI['ASTF_ Scientific name Common name Build Tools
©@ Clone 'n.der Mus musculus laboratory mouse Build 37.1 QB R C G
R Go toregion on a chromosome Build 36.1 Q ® A
@ Genome Resources page Rattus norvegicus rat RGSCv3.4 Q B R G
News v » Monotremes 1)
Human build 37 released 3,2000 - LI )
uman bu release ,
An update to the human genome assemt:“gand EOthof, Namirialy 0
u| ul y
annotation is now... more GBStz s @)
Annotation update released for  ar24,2008 ¥ Invertebrates (12)
human genome build 36 » Protozoa B (18)
An annot:?!ion update for the human genome » Plants Q (46)
(NCBI Build 36.3) ... more
Show all ¥ Fungi Q@ B “n
Scientific name Common name Build Tools
Related Resources v Aspergillus clavatus Build 1.1 Q B G
NCBI Home Aspergillus fumigatus Buid2.1 Q9 ®® G
NCBI Web Search Aspergillus niger Build 1.1 Q B R G
NCBI Site map Candida glabrata Build 1.1 QB8
Seome B!'owser agreement Cryptococcus neoformans QB R
Genome Biology Deba h "
Taxonomy ryomyces hansenii Q B ®
Entrez (Global Query) Encephalitozoon cuniculi Build 1.1 Q B B
BLAST Eremothecium gossypii Build 3.1 QB ®
Map Viewer FTP Gibberella zeae Build 1.2 Q9@ ® 5l
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e » e | Map Viewer results page
Back  fomward v Reload Ston Home (= http:/ /www.ncbi.nim.nih.gov/projects, _search.c. { p p 9
o
psi)
- NCB[ NCBI Map Viewer
PubMed Nucleot Prot [ Gene Structure PopSet Taxonomy Help
Search for rs3819034 OR rs4956542  on chromosome(s) assembly | All s
Homo sapiens (human) genome view BLAST search the human genome
Build 37.1 statistics Switch to previous build
Il || I || || i ﬁ -ﬁ- ﬁ ﬁ II i ‘ﬂ
L 2 2 4 g & I g 2 19 1 12 1z
Hits: 6
- I
EEREREEERE
(A U I l
14 15 16 i) 18 19 20 21 22 ¥ ¥ il
[l Search results for query "rs3819034 OR rs4956542": 6 hits
Chr Assembly Match Magp element Type Maps
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View additional information about a gene
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806

Back

S

BRF2 BRF2, subunit of RNA polymerase Il transcription initiation factor, BRF1-like [Homo sapiens] -|

Forward = Reload Swp  Home (22 [ http:/ /www.ncbi.nim.nih.gov/sites/entr

_report&list_uids:

]

NCBI: Entrez Gene

NCBI

Entrez Gene

Al Databases ___PubMed Nucleotide
Search ' Gene [ :]for |

| Limits | F | History | Clipboard | Details
Display ' Full Report %) sendto 13)

A37707411 ]

(minus strand) Go to reference sequence details

NC_000008,10

) 1: BRF2 BRF2, subunit of RNA poly mn il inif factor, BRF1-like [ Homo sapiens ]
GenelD: 55290
Summary t2
Official Symbol BRF2
provided by HGNC
Official Full Name BRF2, subunit of RNA polymerase III transcription initiation factor, BRF1-like
provided by HGNC
Primary source HGNC:17298
See related Ensembl:ENSG00000104221; HPRD:06115; MIM:607013
Gene type protein coding
RefSeq status REVIEWED
Organism Homo sapiens
Lineage Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria;
Euarchontoglires; Primates; Haplorrhini; Catarrhini; Hominidae; Homo
Also known as BRFU; FLJ11052; TFIIIB50; BRF2
Summary This gene encodes one of the multiple subunits of the RNA polymerase III transcription
factor complex required for transcription of genes with promoter elements upstream of the
initiation site. The product of this gene, a TFIIB-like factor, is directly recruited to the
TATA-box of polymerase III small nuclear RNA gene promoters through its interaction with
the TATA-binding protein. [provided by RefSeq]
Genomic regions, transcripts, and products t2

Try our new Sequence Viewer

My NCBI

Sign In] [Register]

f) Entrez Gene Home

updated 23-Jan-2010 ¥ Table Of Contents

Summary

Genomic regions, transcripts, and
products

Genomic context
Bibliography
Interactions

General gene info
General protein info
Reference sequences
Related sequences
Additional links

¥ Links

Order cDNA clone
BioAssay, by Gene target
BioSystems

CCDs

Conserved Domains
Full text in PMC
GEO Profiles
Genome
HomoloGene

Map Viewer
Nucleotide

OMIM

Probe

Protein

PubChem Compound
PubChem Substance
PubMed

PubMed (GeneRIF)
PubMed (OMIM)
SNP

SNP: GeneView

Explain

806

Back

BRF2 BRF2, subunit of RNA polymerase Il transcription nitiation factor, BRFL-like [Homo sapiens] -

Forward  ~ Reload Swp  Home (= [ http://www.ncbi.nim.nih.gov/sit

_report&list_uids

NCBI: Entrez Gene

NCBI Reference Sequences (RefSeq)

Source sequence(s)

AF206673,AK001914

Consensus CDS = CCDS6098.1
UniProtKB/Swiss-Prot = Q9HAWO

Related Ensembl
Conserved Domains (2) summary

Nucleotide

genomic AC130304.12 (9
genomic AC138351
genomic CH471080.2
MRNA AF130058.1
mMRNA AF206673.2
MRNA AF298153.1
MRNA AK001914.1
mMRNA AK29433
mMRNA AK315420.1
MRNA BC010648.1
MRNA CR591369.1
MRNA CR602291.1
mMRNA CR604537.1
mMRNA CR607467.1
mMRNA CR613791.1

€0G1405
Location:5 - 233
Blast Score: 252

pfam08271
Location:6 - 37
Blast Score: 112

0409..96223)

ENSP00000220659, ENST00000220659

RefSegs of A
These reference sequences exist independently of genome builds. Explain
mRNA and Protein(s)
1. NM_018310.2 » NP_060780.2 RNA polymerase III transcription initiation factor BRF2

t

SUA7; Transcription initiation factor TFIIIB, Brf1 subunit/Transcription

initiation factor TFIIB [Transcription]

TFIIB_Zn_Ribbon; TFIIB zinc-binding

Protein

None

None
EAW63351.1
EAW63352.1
EAW63353.1
AAG35486.1
AAG35669.2
AAG30222.1
BAA91975.1
BAG57607.1
BAG37809.1
AAH10648.1
None

None

None

None

None

5

s

L
Related Sequences

-~
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606 OMIM - BRF2 SUBUNIT OF RNA POLYMERASE IIl TRANSCRIPTION INITIATION FACTOR; BRF2

T s =t NCBI: OMIM

O M I M B {ZT:{,,., My NCBI ?] ‘r

-
<3 NCBI

Online Mendelian Inheritance in Man e University [Sign In] [Register]
All Databases PubMed icleotide Protein Genome Structure PMC OMIM
MIM *607013 Search | omim %) for |
Cloning ——
Gene Function | Limits | Preview/index | History | Clipboard | Details
Mapping
References Display | Detailed i3] Show (20 | :) Sendto | :]
Contributors
ooy *607013 uinks
BRF2 SUBUNIT OF RNA POLYMERASE Ill TRANSCRIPTION INITIATION FACTOR; BRF2
* Gene map
Entrez Gene Alternative titles; symbols
e BRFU
G GenBank TRANSCRIPTION FACTOR IIB-RELATED FACTOR; TFIIIB50
P Protein
UUniGene Gene map locus 8p11.23 |
kOut TEXT
omp
Gl
CLONING
By datab: with the of BRF1 (604902) as query, Schramm et al. (2000) identified BRF2, which they called BRFU, and

cloned the corresponding cDNA from a total HeLa cell cDNA library. BRFU encodes a 419-amino acid protein containing a zinc ribbon
domain and a core domain sharing significant homology with TFIIB (189963) and BRF1. [~

By peptide sequencing, Teichmann et al. (2000) identified BRF2, which they designated TFIIIB50, as a 50-kD protein that could be eluted
with several other proteins from anti-TFIIIB90 (BRF1; 604902) immunoprecipitates. Sequence analysis revealed that BRF2 shares 20%
identity with TFIIB and BRFI within its N-terminal 231 amino acids. [~

GENE FUNCTION

Schramm et al. (2000) found that antibodies directed against BRFU were inhibitory in an in vitro translation assay dependent upon the U6
promoter. Cabart and Murphy (2001) provided evidence that BRFU is involved in the nucleation of a pol 1II-specific small nuclear
RNA (snRNA) transcription initiation complex. Using recombinant proteins and HeLa cell nuclear extracts in GST pull-down and
electrophoretic gel mobility assays, they delermmed that BRFU does not directly bind DNA; rather, it interacts with the TATA-binding protein
(TBP; 600075), and these then bind coop to the p 11 p region of snRNA. The TBP/BRFU complex does not appear
to have strict requirements for sequence motifs outside the TATA box. With use of deletion and point mutations, they determined that arg235
and phe250 of TBP, and repeat 2 of the BRFU core domain, are necessary for complex formation with DNA. BRFU also forms a stable

complex on the TATA box of the 11-specific adenovirus major late @ Y

0006 HomoloGene Result
TR - . ... govr NCBI: HomoloGene (hm)
Search ' HomoloGene %) for H
| Limits | Preview/Index I History I Clipboard l Details "l

Display " HomoloGene %) show (20 [5)(sendto [3)

| All: 1 | Fungi:0 | Mammals: 0

'1: HomoloGene:10127. Gene conserved in Euteleostomi Download , Links
Proteins

Proteins used in sequence comparisons and their conserved

domain architectures.

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

& BRF2, Homo sapiens )
BRF2, subunit of RNA polymerase lIl transcription
initiation factor, BRF1-like

s BRF2, Pan troglodytes o
BRF2, subunit of RNA polymerase Il transcription
initiation factor, BRF1-like

51| BRF2, Canis lupus familiaris S
BRF2, subunit of RNA polymerase Il transcription
initiation factor, BRF1-like

31| BRF2, Bos taurus S
BRF2, subunit of RNA polymerase Il transcription
initiation factor, BRF1-like

u1| Brf2, Mus musculus |
BRF2, subunit of RNA polymerase Il transcription
initiation factor, BRF1-like

| Brf2, Rattus norvegicus o
BRF2, subunit of RNA polymerase lIl transcription
initiation factor, BRF1-like

1| BRF2, Gallus gallus &
BRF2, subunit of RNA polymerase lIl transcription
initiation factor, BRF1-like

| 2gc:100856, Danio rerio &
2gc:100856

Protein Alignments
Protein multiple alignment, pairwise similarity scores and
evolutionary distances.

Show Multiple Alignment

Show Pairwise Alignment Score:

NP_060780.2
419 aa

-—
XP_001169914.1 oo
419 aa

XP_850010.1
421aa

-—
NP_001015582.1 s
421aa

NP_079962.1
420 aa

-—

NP_001019944.1 s

XP_424383.1 A— e

415aa

NP_001003536.1 -s——————————————
423 aa

Conserved Domains
Conserved Domains from CDD found in protein sequences
by rpsblast searching.

| TFIIB_Zn_Ribbon (pfam08271)
m TFIIB zinc-binding.

44



NHGRI Current Topics in Genome Analysis 2010
Week 4: Mining Data from Genome Browsers

NCBI

Zoom in to view greater detail

February 2, 2010
Tyra Wolfsberg, Ph.D.

Back  Forward * Reload

Map Viewer

tome (= http:/ /www.ncbi.nim.nih.gov/projects/ mapview/maps.cgi7TAXID=9606&CHR=8&BEG=37619975.0081.7 ¥ |

(=T

37620k
37630k
37640k

7E5 0K
Maps & Options

Compress Map &
Region Shown: 7660k

37,620K

1 rg3819034
3 WEidesens

£ ns7463174

ar. 7 = ey =

PROSC + OMIM HGNCsv prdlevmmhmsts CCDS

GPR124 + OMIMHGNCsvprdlevmmhmsts CCDS SNP best RefSeq 8

4 BRF2 + OMIMHGNC svprdlevmmhmsts CCDS SNP best RefSeq 8

pVi

» Recenter
» Zoom in x2

» Zoom in x4

» Zoom in x8

» Zoom out x2

» Show 10M

» Show 1M

» Show 100K

» Show 10K

» Show Sequence

SNP best RefSeq 8p11.2 proline synthetase co-trans

FIP1 + OMIMHGNCsvprdlevmmhmsts CCDS SNP best RefSeq 8p11.22 RAB11 family interacting

G protein-coupled recepto;

BRF2, subunit of RNA po!

45



NHGRI Current Topics in Genome Analysis 2010
Week 4: Mining Data from Genome Browsers

February 2, 2010
Tyra Wolfsberg, Ph.D.

6066

Human genome
overview page (Build
37.1)
Human genome
overview page (Build
36.3)
Map Viewer Home
Map Viewer Help
Human Maps Help
FTP
Data As Table View
Maps & Options
Compress Map &
Region Shown:
37,710,200 [ Go }

=]
= out
B zoon
B
in
You are here:

Tdeogran L rs2049009 .
1 BRF2 + OMIMHGNCsvprdlevmmhmsts CC best RefSeq 8 BRF2, subunit of RNA polymeraj
7705
1 595056613
s IRt Q
Lrstzsatoss
= s770m]
O default
® master 1
Lrsra673008
L
a7708K et
hzianieats
Trs87138761
Fa7997 143
q ersaTie
7709k
Lrs7isisza
Easpith) .
=] s

Map Viewer

Back  fonard v Reload Swon Home (= [ http://www.ncbi.nim.nih.gov/projects/ mapview/maps.cgi7TAXID=960§ Map Vlewer Zoomed'ln view

Master Map: Genes On Sequence
Region Displayed: 37,700,200-37,710,200 bp
Variatiynzl& Genes_seqX] Symbol O
oA (¢}

37701k

37702k

] + 1534817565
— r234191549

37703k

- r273673894
] < v235184922

37708k ~ rs7008256

Download/View Sequence/Evidence
Links E Cyto Description

GPR124 + OMIMHGNCsvprdlevmmhmsts CCDS S

I translated exon
1 untranslated exon

best RefSeq 8 G protein-coupled receptor 124

Human genome
overview page (Build
37.1)

Human genome
overview page (Build
36.3)

Map Viewer Home

Map Viewer Help

Human Maps Help

FTP

Data As Table View
Maps & Options

Compress Map @
Region Shown:

T ©

=
@ zoo0n|
L] 2
p
You are here:
TIdeogran

G default
® master

Map Viewer

Back  fomard - Reload Swop Home (= [ http:/ jwww.ncbi.nim.nih.gov/projects/mapview/maps.cgiTTAXID =96 06&CHR=8&QSTR=| Map V|ewer SNP map

Master Map: Variation
Region Displayed: 37,700,200-37,710,200 bp
Genes_seq 2 X] Variatiule

T 1857562186 ¥ LT
lapr124 s60820611 ¥ Lt

37701

37702k

1534817565 ¥ LTe
1 1534191549 ¥ Lre
T 1373673894 ¥ o
1s35184922 ¥ o
I 157008256 ¥
1528490896 ¥ 1.
186651155 ¥ Lre
seF2 1573597038 ¥ n
s35856613 ¥ L
1311777510 ¥
- 1512541064 ¥ o
1572641980 ¥
157816053 ¥ L
1534143363
1s73673895 ¥
1 154976897 ¥
1571547680 ¥ L
1571821843 ¥ o
1534016912 ¥ v
157138761 ¥ o
1873597043 ¥
1573597044 ¥ o
1571515731 ¥ o

37703K-

37704 1

37705k

q

37707k

37703k

e

37709K-

Map Gene
0

Summary of Maps

Het Validation Genotypes Avail
100 Linkout Avail

0% 5805005680
I |

IS - 4 T
Tl L
1 ]
1 I

Maps & Options i

Do i q i
L: Locus
T: Transcript
C: Coding region

46



February 2, 2010

NHGRI Current Topics in Genome Analysis 2010 Tyra Wolfsberg, Ph.D.

Week 4: Mining Data from Genome Browsers

006 Reference SNP(refSNP) Cluster Report: rs34143363
Back  fomad v Reload Sion Home (= hup://www.ncbi.nim.nih.gov/SNP/snp_ref.coi?type=rs&rs=34143363 v ) N C BI- dbs N P

Reference SNP(refSNP) Cluster Report: rs34143363

RefSNP Allele HGVS Names Link
ism: piens) . i B _( .2:C.
Organism: human (Homo sapiens) Variation Class: SNF’| i ) NM_018310.2:c.142G>C
Molecule Type: Genomic single ISM NP_060780.2:p.Gly48Arg
Created/Updated in build: 126/130 RefSNP Alleles: C/G NT_007995.14:9.8027550C>G

Map to Genome Build: 36.3 Ancestral Allele: Not available

ENERAL Clinical Association: unknown
HUMAN VARIATION

St h, Annotate, . " . s N
earch, Annotate SNP Details are organized in the following sections:

™ Fasta | Resource | Vo | Dversiy |

[l Submitter records for this RefSNP Cluster
The submission ss48421084 has the longest flanking sequence of all cluster members and was used to instantiate sequence for rs34143363 during BLAST ar

[Submit Batch Data
ith Clinical Impact

NCBI Validation
Assay ID Handle|Submitter ID STRfiiE]

5548421084 APPLERA GI|hCV25603811

5' Near Seq 30 bp 3' Near Seq 30 bp el e

09/28/05 11/30/(

t

[Fasta sequence (Legend)
>gnl|dbSNP|rs34143363|allelePos=301|totalLen=601|taxi 1|alleles="C/G'|mol: nomic|build=126

CCTCCCAGCG GAGGGAACCG CCTATGCCTC CGTCGCGCTG GCC A
CCCTTTGAAG TGTCCCCTCC TACTTCTTGC TGCCTCACGG TTGCTGTTGC AGACCCAGGA
AG GC CT GGTTGTGAGA TGCCAGGCAG AGGCCGCTGC
CCGGACTGCG GCTCCACGGA GCTGGTGGAA GACTCGCACT ATTCGCAGAG CCAGCTGGTG
TGCTCCGACT GCGGCTGCGT GGTCACCGAG TA CCAl T G
s
GCAATCTCCG AGGTACTTGT GGCCCTGGGG ACAGCCTGGG GCGGTGGAGG GATTAACATC
AGATTCCTTT TGCCTCCCCG CTCCCCCCAT ACTCCTAACT GTAACGCACA CACTTAATTT
GAGAGAAAAT GACCTARAGT GAGCGAGGGA GC CCATTCATCT
GTGTTTTCCC AGCACTTAGT ATCGGGCATA GATGGTGCGT GTAATAAATA TTGAATAAGT
GAGACAGAAA CAARAAGTTCC ACTCATCTTG CCATGTCTGG TCATTGTGGA AGGATTGCCG

006 Reference SNP(refSNP) Cluster Report: rs34143363

Back  fonward ~ Reload Swe  Home (= [ http://www.ncbi.nim.nih.gov/SNP/snp_ref.cgi?type=rs&rs=34143363 72 v ) NCBI: dbSNP

s

[l GeneView 4 r
GeneView via analysis of contig annotation: BRF2 BRF2, subunit of RNA polymerase il transcription initiation factor, BRF1-like
~ View more variation on this gene (click to hide).
C Include clinically associated: _in gene region ® ¢cSNP © has frequency  double hit (Go )

Assembly SNPto Chr Chr Chr position Contig Contig position Allele

reference - 8 37826318  NT 007995.14 8027550 c
Eonetion mRNA Protein

mRNAto Chr  Accession  Position Allele change Accession Position Residue change
missense - NM 0183102 252 GGC=C NP_060780.2 48 G [Gly] = R [Arg]

Open sequence

37,822 K 37,824 K 37,826 K
t T t 1 t t T |
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D O [ [ [ [ R o m
GPR124 / NM 032777 6_mfl Girolzl
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Additional resources

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

Ensembl Tutorials and Worked Examples
http://www.ensembl.org/info/website/tutorials/

NCBI MapViewer Help

http.//www.ncbi.nlm.nih.gov/mapview/static/Map ViewerHelp.html|

Current Protocols in Bioinformatics

The UCSC Genome Browser

The rapid progress of public
has increased the demand for tools that offer quick and e] . .
levels and fciltate comparative data analyss. The Univ] USING the NCBI Map Viewer to Browse UNIT LS
(UCSC) Genome Bioinformatics Web site at http:/igenon (S enomic Sequence Data

variety of genome analysis tools, most notably the UCSC]
2002; Hinrichs et al., 2006), a graphical tool for viewing
and a collection of aligned annotation “tracks.” Another t The NCBI Map Viewer is an interface to a large, integrated set of genomic data, in-

and mapping efforts on vertebrate genomes

Table Browser—supplies convenient access to the My
et al., 2003) underlying the Genome Browser annotati
custom annotation tracks feature that enables users to upl

cluding sequence, cytogenetic, genetic linkage, and radiation hybrid maps, as well as
the assembled and annotated genomic sequence itself. Along with the UCSC Genome
Browser (unir 1.4) and Ensembl (unir 1.15), it is one of the primary Web sites from which

and comparison. genome sequence data can be accessed.

The main protocol of this unit (see Basic Protocol) desd| This unit includes an introduction to the Map Viewer (see Basic Protocol), which de-
igate through a specific section of a genome and its a{ scribes how to perform a simple text-based search of genome annotations to view the
, navigate along a chromosome, zoom in and out, and change

Using the Ensembl Genome Server to UNIT 1.15 i and show information. It also describes some of NCBL's
Browse Genomic Sequence Data hich are provided as links from the Map Viewer. The Alter-

fferent ways to query the genome sequence, and also illustrate
Map Viewer. Alternate Protocol 1 shows how to perform
of a BLAST search against the human genome. Alternate
lhow to retrieve a list of all genes between two STS mark-
fotocol 3 shows how to find all annotated members of a

The Ensembl project presents the latest sequence assembly of the human genome and
provides i ion of that sequence, including gene, transcript, and protein

icti The ion is i with external data sources, making Ensembl a
valuable starting and reference point for any work in human biology or medicine that
utilizes genetic information.

NCBI provides Map Viewers for eleven vertebrates, six inver-
ine plants, and fourteen fungi. Although the data themselves
nism, the basic navigation principles are the same. The Basic
ptocols 1 and 2 are illustrated with examples from the human
rotocol 3 uses the mouse genome.

A central element of the Ensembl project is openness: all data are freely available and all
the computer code used to analyze and present the data is freely available as well. More
information on the Ensembl gene prediction and annotation system, and on additional
ways of accessing the data, is provided in the Commentary.

This unit explains how to access and use the human sequence (although these instructions
would be applicable to any of the species available in the browser) and its annotation
via the Ensembl Web site. The Web site is an advanced interactive service, providing a
range of views that present different aspects of the data. The Ensembl human home page
(http:{iwww.ensembl.org/lHomo sapiens) provides access to the data in several different
ways, including text searches, clickable chromosomes, and sequence similarity searching
in BLASTView, as well as by using the BioMart data warehouse or by simply entering
chromosome coordinates.

Access through

http://nihlibrary.nih.gov/ResearchTools/
OnlineJournals.htm
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