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DT/ /Denome.uese.e0 - isualzatlon and Cuerying of Genemie Date

An effective platform for visualization and querying is invaluable when interpreting the
mountains of data produced by high-throughput methods, especially with the advent
of new sequencing technologies. The UCSC Genome Browser and other tools
available at http://genome.ucsc.edu/ serve this need by providing rich visualization,
simple and complex querying tools, many hosted public datasets and annotations,
and the ability to display and query uploaded data. Data mapped to reference
genome coordinates can be displayed at any scale from base level to whole genome.
The Genome Browser’s graphical representations include simple box-and-line,
histogram plots for numeric quantities, mountain plots for linkage disequilibrium, color-
scale expression levels, base/codon labels at base level scale, and more. The
display is highly configurable, and clicking on any item leads to more detailed
iInformation. Query support includes name, accession or keyword search (Genome
Browser), sequence similarity search (Blat/isPcr), gene similarity by properties such
as expression profile and GO terms (Gene Sorter), and operations on the underlying
data: filtering, intersection, correlation (Table Browser). Hosted data types include
SNPs, structural variation, repetitive elements, multi-species alignments and
conservation scores, gene annotations, microarray probe mappings and expression
levels, regulatory elements and targets, GenBank cDNA, genome-wide association
results and all data produced by the ENCODE project. We are expanding our
collection of human variation data and are preparing for the challenge of displaying
the results of the 1000 Genomes project. Researchers can upload data in several
straightforward flat file formats for viewing and comparison with the hosted data. In
addition to the help pages on the site, a user-editable website
(http://genomewiki.ucsc.edu/) provides additional documentation and we devote
significant resources to answering guestions sent to the publicly archived email list
genome@soe.ucsc.edu.
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About the UCSC Genome Bicinformatics Site

Welcome to the UCSC Genome Browser wehsite. This site contains the reference sequence and
waorking draft assemblies for & 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 Geneg 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 gename. The Tahle Browser provides convenient
access to the underlying database. VisiGene lets you browse through a large collection of i sifu
mouse and frog images to examine expression patterns. Genome Graphs allows you to upload
and display genome-wide data sets.

The UCSC Gename Browser is developed and maintained by the Genome Bioinformatics Group,
a cross-departmental team within the Center for Biomolecular Science and Engineering (CESE) at
the University of California Santa Cruz (UCSC). If you have feedback or guestions concerning the
tools or data on this wehsite, feel free to contact us on our public mailing list. To view the results
of the Genome Browser users' survey we conducted in May 2007, click here.

News Mews Archives b

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

27 Augu=st 2008 - Zebra Finch Genome Browvser Released

We've added the Jul. 2008 release of the zebra finch genome (Taeniooyglia gutiata) to our
collection of vertebrate gename browsers. The w3.2 .4 draft assembly (UCSC version taeGut1) was
produced by the Genome Sequencing Center at the Washington University in 5t Louis (WMWUSTL)
School of Medicine in 5t Louis, MO, LISA,

The zebra finch genome is the second bird genome to be sequenced (following the chicken,
Faius galius). The DRA used for the shotgun sequencing and the BAC and cosmid libraries was
deriverd from a sinole male 7ehra finch The initial assembly was oenerated nsing PEAP with
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This tool plots numerical scores such as Genome-Wide Association Study graph [COC Fhewn A ]in [bue ], [ COCT1 Disbeies 9in[ed 9], [MDAVS

. . "y . uplaa import | [ configure | | corelate | significance threshold:(35 rowse regions
results* against genomic position for all chromosomes in the genome. In ['Pij,[j _ ]l[_:m]r[ﬁrln Hrfﬂﬁ E‘“ D“J_':mpjwb e
addition to hosted data from several studies, scores can be uploaded in a « e .
very simple text format for viewing. Genome Browser tracks can also be = n
Imported for viewing. Up to four graphs per line can be superimposed.
Clicking on a chromosome band leads to that band’s region in the Genome « B,
Browser,; clicking on a data point leads to the surrounding 1,000,000 base ;S S e
pair region. The significance threshold can be adjusted to select genes with el
sufficiently high scores, to view as hyperlinks to their regions in the Genome e o e e Sy
Browser, or to view that set of genes in the Gene Sorter, shown below. i et
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*Note: as of 8/31/2008, Genome-Wide Association Study data have been w R | :
removed because the data producers (NIH and Wellcome Trust Case Control w e T
Consortium) have removed their data from public view due to privacy GIW

concerns.
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@m@ @[E @[E OEnOme | Human ~ | assembly | Mar 2006 1+ | search Iuc:DDEnu_l,l.'I Gal
S0 12 | Expression [GMF Atlas2) » || configure | | fiter [now on) | display | 500 s | output | sequence | [ text |
This highly configurable tool displays many types of data associated with zF
genes, and genes can be reordered (or searched for) by expression, protein s52 3§ 28
sequence similarity, similarity of Gene Ontology terms or PFAM domains, prme  visioew SESS T 898 BT 222§ rvutue venome rosstion pescription
iNn- in i ' i ' y e-80_|chré 31 ,601,39aguaaratt inflammatory factar 1 isoiocaas
prot_em prot_eln mteract_lon data, _chrom_osomal distance or alphabetical I e - e el
- WWE chré 32,932, roteasome beta 9 subunit isoform
sorting relative to the first gene In the list. Only a few of the many column 3 vy 1177677 R NN WM ' | 7.7 61 |profeasorme befz § Subunt soiom 2
types are shown here; the configure button leads to a page where the set of 5 PHTF1 150659 | NN NN /= |chvi 114,072,121 putative homeodomain transcription f
. . . 6 [RSEMNI 50659 [ - chr1 114,131,285 round spermatid basic protein 1
columns and their order can be changed. Filters can be defined to further 7 PTPNz2  va | W M 2 cnr 114,186,303 protein tyrosine phosphatase, none
. . . . 8 |AK123199  |nfa fifa fifa fifa ffa chr1 114,223,081 |Homo sapiens cOMA FLIA1205 fis, cl
narrow down the set of genes to those with the desired characteristics. The 9 [CTorf178 |176645 [va vz /a o 114.226.525[ore-apoptofc Bc-2 profei
. . . . . 10/AP4E1 hia _—_r‘u’a chr1 114,244 208 |[adaptor-related protein complex 4, be
Description column contains links to Gene Details, shown below. TriNe 607155 v | I I = |:h 75 557 512 [Fomo sapiens clons AGG V3 ik
12|LOC554223 | nfa ffa ffa ffa ffa chres 29,870,612 |LOCS34225 protein.
The list of genes to the right was obtained by selecting a score threshold of e | I E— s rve 5559745 e e 31

10 in Genome Graphs and clicking the “sort genes” button, selecting AlF1 to E e S e
be the reference gene, and selecting Expression (GNF Atlas 2) as the e
distance metric for sorting. e

nia nia chrg 30,202 164 [Homo sapiens cOMA FLI32653 fis, ol
n'a nfa chre 30,218,029 [tripartite motif-containing 40
chrg 30,232 966 (tripartite motit-containing 10 isoform
chre 30,243,712 |tripartite motif protein 15 isoform alpk
chre 30,274 671 [tripartite motif-containing 26
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zéne Details

The page to the right appears when clicking on the description of AlF in the (Page index RISl

Protein Structure Other Species GO Annotations rmRMA Descriptions | Other Names

Human Gene AlF1 (uc003nuy.1) Description and Page Index

Description: allograft inflammatony factor 1 isoform 3

|nform a‘“on from many sources and ||nkS to Other tOOIS, both at UCSC and RefSeq Summary (NM_001623): This gene is induced by cytokines and interferon. Its protein product is thought to be involved in

negative regulation of growth of vascular smoath muscle cells, which contributes to the anti-inflammatony response to vessel wall

other institutions, are collected and displayed on the Gene Details page. Strand: + Genomic Size: 1766 Exon Count: 6 Coding Exon Count:

UniProt Comments | Genetic Associations | CTD Microarray

Gene Sorter above, or on an AlF1 transcript image in the Genome Browser. A Stucture

hethods

GNF Expression Atlas 1 Human Data on Affy U95 Chips

To reduce the need for scrolling, the page begins with a table of links to its —
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Comments and Description Text from UniProt (Swiss-Prot/TrEMBL)
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*Genetic Association Studies of Complex Diseases and Disorders Stanford SOURCE
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Comparative Toxicogenomics Database (CTD) —
*Microarray Expression Data

| Comments and Description Text from UniProt (Swiss-Prot/TrEMBL)

ID: AIF T HURAN
DESCRIPTION: Allograft inflammatory factor 1 (AIF-1) (lonized calcium-binding adapter molecule
°m RNA Secondary StrUCtUI'e Of 3l and 5I UTRS FUNCTION: May play a role in macrophage actvation and function.
. . . PTM: Phosphorylated on Sering residues.
*Protein Domain and Structure Information SIMIEARINEIC ontaln Pl el el
'O”hOlOgOUS GeneS in Other SpECieS E Genetic Association Studies of Complex Diseases and Disorders
*Gene Ontology (GO) Annotations with Structured Vocabulary Genetic Association Database: AIF1
CDC HUGE Published Literature: AIF1
I I 1 Positive Di A iati 1| 5, temi
*Descriptions from all associated GenBank mRNAs Related Studies: 1 Soeiaee SYSRE
«Other Names for This Gene 1. sclerosis, systemic
. Alkassab, F.etal. 2007, An allograft inflammatory factor 1 (AIF 1) single nuclectide pokymor - s
eGene MOdeI Inform ation anticentramere anfibody positive systemic sclerosis, Rheumatology (Oxford) 2007, [PUBM e | 1 e e o i e s
‘ Orthologous Genes in Other Sp

Methods, Credits, and Use Restrictions
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The UCSC Genome Browser Database: 2008 update. Karolchik D, Kuhn RM, Baertsch R, Barber GP, Clawson H, Diekhans M,
Giardine B, Harte RA, Hinrichs AS, Hsu F, Kober KM, Miller W, Pedersen JS, Pohl A, Raney BJ, Rhead B, Rosenbloom KR,
Smith KE, Stanke M, Thakkapallayil A, Trumbower H, Wang T, Zweig AS, Haussler D, Kent WJ. Center for Biomolecular Science
and Engineering, University of California Santa Cruz (UCSC). Santa Cruz, CA, 95064, USA.
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hEngmeBrowsen

The Genome Browser provides a highly configurable and interactive window into a large collection of public genomic data. A region of the genome, of any
size from a single base pair up to a chromosome, is selected by entering genomic coordinates, an accession or keyword(s) into the position/search text
iInput. A plot of that region appears with genomic coordinates displayed along the top of the image. Below that, each visible dataset is displayed as a
horizontal “track” of data. There are over 200 tracks available for the most recent human genome assembly (NCBI build 36, March 2006), so most are
hidden by default. Tracks that are not hidden have multiple visibility modes: dense mode compresses all items into a single row, full mode gives each item
Its own row, pack mode puts multiple items in the same row when they fit, and squish mode is like pack but omits item labels and halves the row height.
Clicking on a track in dense mode expands it into pack mode; clicking on an item in pack, squish or full mode leads to a page with a detailed description of
the item, links to other sources of information when available, and a description of the track data, display conventions, methods and credits. Some tracks
offer additional controls, e.q. filtering, display parameters, subtrack selection for tracks composed of similar datasets from the same source. Each track’s
control page can be reached in several ways: by clicking on the track’s name in the table below the image or on the configuration page (configure button), by
clicking on the light blue or gray button on the far left of the track image, or by clicking the track controls link on an item details page.

Links to other tools (UCSC and beyond)
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Human (Homo sapiens) Genome Browser Gateway
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The UCEC Genome Browser wwaz created by the Genome Bioinformatics Group of UC Santa Cruz.
Softweare Copyright (c) The Regerts of the University of California. All rights reserved.

Enter position, accessions, keywords
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lanle Browser

The Table Browser provides direct access to the contents of the database tables underlying the Genome Browser display. It supports simple queries such
as downloading the entire contents of a table as text, as well as more complex queries that include filtering based on data values and intersection of two
tracks by position. In addition to text results, query results can be sent to the Galaxy tool (http://galaxy.psu.edu/) for even more complex queries, or loaded
directly into the current session as custom tracks that will appear in the Genome Browser display and can be used in subsequent Table Browser queries.

group, track: select dataset
manage custom tracks: add, delete, update uploaded data

Save query results as custom tracks that

table: some tracks have auxiliary tables in addition to the

Table Browser " 1
- e - - " can be viewed in the Genome Browser and
main table that associates item data with genomic position | | o | | |
_ oS Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks, d .I: .I: th T bl B . |
describe table schema: column descnp’uons and exam p|e and to retrieve DNA sequence covered by a track. For help in using this application see Using the Table Browser for use or turtner 1| apile Frowser quel'leS
a description of the controls in this form, the User's Guide for general information and sample gueries, and the
data values OpenHelix Table Browser tutorial for a narrated presentation of the software features and usage. For mare complex
queries, you may want to use Galaxy or our public MySQL server. Refer ta the Credits page for the list of contributors . |
and Lisage restrictions associated with these data. — MicrnsateWﬂ regions

region: genome = data on genomes, ENCODE pilot regions
(human only), or genomic position (can enter
accessions/keywords here)

clade: l'\'llErtEI:lratE L genome: Human t ﬂEEEI‘I‘IbW: Mar_ 2|:||:|E gt LCEC Gene Fredictions Based on Reffedq, UniFrot, GenBank, and Compatrative Genomics
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group: | Varation and Repeats w | track: | Microzatelite w [ manage custom bracks ] Ewsssiae Human mRHAS from GenBank
ECES7I5E

CRE1E653S

table: | miciosat + | | describe table schema |

\regiun: @ genome © ENCODE O position |chi6:143789304-143783987 | [ lockup | [ define regions |

Vertebrate MUITiz Alignment & FhastCons Conservation (25 Species)

Mammal Cons
) e ) ) ) ) . . _identifiers (names/accessions): [ paste list | [ upload list |
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] H - - - . Mouse | i
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correlation: R YAt aemTod Lt Bl g
- - . . - - F 12?3;32 bk HCCHHHI'I'"'I'IEHGTTTTTHHHHHCCCH
filter: include Only items that match SpeCIfled criteria output format: | hyperinks to Genome Browser (~|| [ Send output to Galaxy Lizard
output file: all fields frpm selected_ table keen outout in Browser H_tropical
1 1 1 1 141 H p zELTLTEt!iiQEHS fmm primaty and rE|atEd tablES p p jl St”:krl::ma}: FhastCons Conserwe o Elements, 2&5-wad VYertebrate MUltiz Alignment
. i I
Intersection: include/exclude items by positional overlap with file type return poenes ferfomat S
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another track
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[ get output ][ FUMy

hwperlinks o Genome Browser
i ;

correlation: calculate Pearson’s r on data values of
overlapping items of two tracks
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sequence-associated features of Blat swiftly aligns submitted nucleotide or protein sequences to
the reference genome assembly.

Human protein: P55008 {aka AIF1_HUMAN) Allograft inflammatory factor 1 (AIF-1) (lonized pfOteinS obtained from UniProt. Like
el Rctigmdanip meleclles Wi RogmEt) the Genome Browser, it plots ISPCR, based on Blat, finds amplicons given primer sequences.
2 S T Lk 1 e v e e annotations along the protein’s amino |~ VisiGene provides a Google Maps-like interface to high-
e — acid sequence: exon boundaries, resolution mouse embryo in situ images.
AR s.;-q:iz:z MSQTDLQGGKHFGLLKHEERLDEINKQFLDDPK‘HSSDDLPSH’LEGFKEKH‘MEFDNGHGDII:IIMSLKRMLEKLGUPKTHLELKKLIGESSGSGETFSH‘PDFLRMI\- pOI anty, hyd I’OphObICIty, CySte|neS, S es Si ONns en abl es SaVin g an d Sh arin g Of tl‘aCk Vi ews an d
predicted glycosylation sites, and configuration settings.
e T~ 7 777 amino acid anomalies (over- or Utilities: batch coordinate conversion, sequence formatting
e e e e - underrepresented amino acids cleaners, phylogenetic tree drawing tool.
e e w— compared to frequencies across all Downloads: flatfiles for entire database contents.

proteins). Below the plot, several
properties of the protein as a whole

Explanation of Protein Tracks

]
are superimposed on histograms M@Dﬂ@ Hmﬁ@mm@rﬁﬂ@m
summarizing the properties of all
‘ ‘ ‘ proteins in the database: isoelectric Click “Help” link (upper rlght) to get tOOI'SpeCiﬁC help pages.
Ll e T e T e JE LG T point, molecular weight, exon count, Click the “Contact Us” link (lower left of home page) to search
e — amino acid frequencies, InterPro for answers to questions sent to genome@soe.ucsc.edu , or
E “ domains, hydrophobicity, number of email your question to the actively monitored public list.
‘ ‘ 1M L |||-"| " | cysteines, and amino acid anomalies. OpenHelix provides free training material:
Below the graphs are links to other http://www.openhelix.com/downloads/ucsc/ucsc_home.shtml
: |tfptp ‘E'BH_“: VT Er mom oo rrnmvATiRARRTETeRRe UCSC tools, InterPro and SCOP, and also offers training seminars (some free or discounted).
WO W0 images from PDB and ModBase, and http://genomewiki.ucsc.edu/ is a user-editable website that

the protein sequence. contains additional writings by UCSC staff and power-users.



