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The UCSC Genome Browser PresentsThe UCSC Genome Browser Presents
Fully Annotated GenomesFully Annotated Genomes

        VertebratesVertebrates

•• humanhuman

•• chimpchimp

•• rhesus macaquerhesus macaque

•• dogdog

•• cowcow

•• mousemouse

•• ratrat

•• opossumopossum

•• chickenchicken

•• tetraodontetraodon, , fugufugu, , zebrafishzebrafish

     Invertebrates     Invertebrates

•• sea squirtsea squirt

•• sea urchinsea urchin

•• fruitfly fruitfly ((1212))

•• honeybeehoneybee

•• mosquitomosquito

•• worm (2)worm (2)

•• yeastyeast

  And coming soonAnd coming soon……

••    cat    cat

••        platypusplatypus

••        medakamedaka, stickleback, stickleback



HardwareHardware
•• Under the hoodUnder the hood

      KiloKluster KiloKluster = 1000 CPUs= 1000 CPUs
     -- Linux Red Hat 9, Apache, Parasol   -- Linux Red Hat 9, Apache, Parasol

   -- 10-Gigabit data transmission   -- 10-Gigabit data transmission

   -- dual 866 MHz machines x 500   -- dual 866 MHz machines x 500

     -- 1    -- 1 Gb Gb RAM eachRAM each

      Smaller ClustersSmaller Clusters
     -- 100-node cluster:  dual Xeon 2.6 GHz   -- 100-node cluster:  dual Xeon 2.6 GHz

         -- 400-node cluster         -- 400-node cluster

   NFS   NFS
     -- 12 machines on RAID arrays   -- 12 machines on RAID arrays

     -- 4 - 8    -- 4 - 8 Gb Gb RAMRAM

     -- 20+ Tb storage   -- 20+ Tb storage

•• Public SitePublic Site

     -- 8 machines -- redundant   -- 8 machines -- redundant

     -- 64-bit   -- 64-bit

     -- 8    -- 8 GbGb RAM RAM

     -- 1500    -- 1500 GbGb storage storage

        + 15 blat servers        + 15 blat servers



Data ContributorsData Contributors
•• Human Genome ProjectHuman Genome Project

•• Genbank/DDJ/EMBL Genbank/DDJ/EMBL contributorscontributors

•• ENCODE ConsortiumENCODE Consortium

•• Novartis Novartis GNF foundationGNF foundation

•• AffymetrixAffymetrix, , PerlegenPerlegen, SNP Consortium, SNP Consortium

•• SwissProt, SwissProt, EnsemblEnsembl, EBI and NCBI, EBI and NCBI

•• Jackson Labs, RGD, Jackson Labs, RGD, WormbaseWormbase, , FlybaseFlybase

•• Many contributors of gene prediction and otherMany contributors of gene prediction and other
tracks.tracks.



High volume data handlingHigh volume data handling

•• All All Genbank Genbank mRNAs loaded and aligned to the genomemRNAs loaded and aligned to the genome
nightly; all nightly; all ESTs  ESTs  weekly (24-48 hours to process).weekly (24-48 hours to process).

•• At least 6000 - 7000 regular usersAt least 6000 - 7000 regular users    (separate IP addresses(separate IP addresses
daily).daily).

•• 2 - 3 million hits a week2 - 3 million hits a week

•• Consistently #1 or #2 user of bandwidth on the UCSCConsistently #1 or #2 user of bandwidth on the UCSC
campuscampus



UCSC Bioinformatics ToolsUCSC Bioinformatics Tools

•• Genome BrowserGenome Browser

•• Table BrowserTable Browser

•• Gene SorterGene Sorter

•• VisiGeneVisiGene

•• Custom TracksCustom Tracks

•• BLATBLAT

•• Downloads server,Downloads server,  DAS server,DAS server,  mySQL mySQL accessaccess



Genome BrowserGenome Browser



Track configurationTrack configuration  & description& description



Table BrowserTable Browser



Gene SorterGene Sorter



Visigene  Visigene  (a (a ““virtual microscopevirtual microscope””))



http://genome.http://genome.ucscucsc..edu/ENCODEedu/ENCODE



ENCODE BrowserENCODE Browser



New features:New features:    GenomewikiGenomewiki

http://genomewiki.cse.ucsc.eduhttp://genomewiki.cse.ucsc.edu



New features: Custom track managerNew features: Custom track manager



New feature:  Track reorderingNew feature:  Track reordering



New features: Comparative genomicsNew features: Comparative genomics

•• Gap annotationGap annotation

•• Genomic breaksGenomic breaks

•• Codon Codon translation attranslation at
base levelbase level



New features (under review):New features (under review):
Saving user sessionsSaving user sessions



New features (in development):New features (in development):
Whole genomeWhole genome  graphinggraphing

SNP association study, prepublication data



GMOD Scenario #1:GMOD Scenario #1:
  Search for gene by nameSearch for gene by name……



GMOD Scenario #1:GMOD Scenario #1:
  …… and view information page and view information page



GMOD Scenario #1:GMOD Scenario #1:
  …… and view information page (2) and view information page (2)



GMOD Scenario #1:GMOD Scenario #1:
  …… and view information page (3) and view information page (3)



GMOD Scenario #2 (sort of):GMOD Scenario #2 (sort of):
Search by keywordSearch by keyword



GMOD Scenario #3:GMOD Scenario #3:
Customized report on aspects of geneCustomized report on aspects of gene

• Exon count
• GO terms
• Description

• Exon count
• GO terms
• Description



GMOD Scenario #3 Alternate:GMOD Scenario #3 Alternate:
Customized report on aspects of geneCustomized report on aspects of gene

• Exon count
• GO terms
• Swiss-Prot disease description



GMOD Scenario #3:GMOD Scenario #3:
Customized report on gene, cont.Customized report on gene, cont.



GMOD Scenario #3:GMOD Scenario #3:
Report on aspects of gene, cont.(2)Report on aspects of gene, cont.(2)

• Exon count
• GO terms
• Swiss-Prot disease description

• Exon count
• GO terms
• Swiss-Prot disease description



GMOD ScenariosGMOD Scenarios  4 & 5:4 & 5:
Bulk queriesBulk queries  and external data integration;and external data integration;

CompareCompare  user gene set to UCSC Known Genesuser gene set to UCSC Known Genes

•• How manyHow many  user genes are not in Known Genes ?user genes are not in Known Genes ?

•• How well conserved across different species areHow well conserved across different species are
the genes unique to the user gene set ?the genes unique to the user gene set ?



GMOD ScenariosGMOD Scenarios  4 & 5:4 & 5:
Loading external dataLoading external data



GMOD ScenariosGMOD Scenarios  4 & 5:4 & 5:
Loading external data, cont.Loading external data, cont.



GMOD ScenariosGMOD Scenarios  4 & 5:4 & 5:
Intersection on whole datasetIntersection on whole dataset



GMOD ScenariosGMOD Scenarios  4 & 5:4 & 5:
Intersection on whole dataset, cont.Intersection on whole dataset, cont.



KentKent’’s UI Guideliness UI Guidelines
•• Keep itKeep it  reliablereliable

•• Keep it fastKeep it fast

•• Label everything in plain EnglishLabel everything in plain English

•• Put the most commonly used controlsPut the most commonly used controls  on the top of theon the top of the
pagepage

•• Keep it as simple as possible (but no simpler)Keep it as simple as possible (but no simpler)

•• Try to make options work together in an orthogonal wayTry to make options work together in an orthogonal way

•• Remember your users are *intelligent* professionals.Remember your users are *intelligent* professionals.
DonDon’’t dumb things down;t dumb things down;  complexity comes with thecomplexity comes with the
territoryterritory

•• DonDon’’t change the site unnecessarily once people havet change the site unnecessarily once people have
gotten used to it.gotten used to it.



User interface challenges:User interface challenges:
User-configurable orderingUser-configurable ordering



User interface challenges:User interface challenges:
Track grouping to avoid overloadTrack grouping to avoid overload



User interface challenges:User interface challenges:
Composite tracks to group similar dataComposite tracks to group similar data



User Support and TrainingUser Support and Training

•• FAQsFAQs:  http://genome.:  http://genome.csecse..ucscucsc..edu/FAQ/edu/FAQ/

•• questions?  questions?  genome@soe.ucsc.edugenome@soe.ucsc.edu

          archived answers:          archived answers:

                            http://genome.                            http://genome.ucscucsc..edu/contactsedu/contacts.html.html

•• OpenHelixOpenHelix:  http://www.:  http://www.openhelixopenhelix.com/.com/

–– Classes, seminarsClasses, seminars
–– Free online tutorialFree online tutorial
–– Quick reference cardsQuick reference cards



Thanks!Thanks!
•• UCSC Genome Browser Team:UCSC Genome Browser Team:

–– David Haussler David Haussler –– PI PI
–– Jim Kent Jim Kent –– Browser Concept, BLAT, Team Leader Browser Concept, BLAT, Team Leader
–– Donna Donna Karolchik Karolchik ––  Engineering Mgr, Docs & TrainingEngineering Mgr, Docs & Training
–– Mark Mark DiekhansDiekhans, Fan Hsu, Angie , Fan Hsu, Angie HinrichsHinrichs, Kate , Kate RosenbloomRosenbloom, Hiram, Hiram

Clawson, Rachel Clawson, Rachel HarteHarte, Heather , Heather TrumbowerTrumbower, Galt Barber, Andy Pohl, Galt Barber, Andy Pohl
- Engineering- Engineering

–– Robert Kuhn (mgr), Ann Zweig, Kayla Smith, Brooke Robert Kuhn (mgr), Ann Zweig, Kayla Smith, Brooke RheadRhead,,
Archana Thakkapallayil Archana Thakkapallayil –– QA/Support QA/Support

–– Jorge Garcia, Chester Manuel, Victoria Lin, Erich Weller, PaulJorge Garcia, Chester Manuel, Victoria Lin, Erich Weller, Paul
Tatarsky Tatarsky ––  KiloKlusterKiloKluster, Sys-admin, Sys-admin

•• Funding:Funding:

–– National Human Genome Research InstituteNational Human Genome Research Institute
–– Howard  Hughes Medical InstituteHoward  Hughes Medical Institute
–– National Cancer InstituteNational Cancer Institute


