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Lecture 20: Genome Browsing

e Annotation Environments in R

e AnnBuilder: Rolling Your Own Annotations
e The UCSC Genome Browser

e Chromosome Locations

e Building a Custom Track

e Viewing Your Custom Track

e Thoughts about TCGA
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Documentation for the AnnBuilder Package

%2 AnnBuilder, - Mozilla Firefox
File Edit Miew Go  Bookmarks Tools  Help

¥ @ e [,

I
,I:' - |_l - @ E/I\[ 2 hkkpe ffbinconductor . orgfpackages; 1. fbiocfhtmlf AnnBuider. html

| | Google | | Project Tracker ;j Entrez-PubMed | | MDACC Bioinfo | | Microarray Core Faci... | | Wiki: BiomarkerJour, ..
-~

AnnBuilder
Bioconductor annotation data package builder

Processing annotation date from public data repositories and building annoation data
packages or XML data documents using the source data.

Author J. Zhang
Maintainer J. Zhang

Vignettes Package Downloads
(Documentation)
ABPrimer.pdf Sowrce AnnBuilder 1.10.5.tar.gz
AmnBuilder. pdf Windows AmnBuilder 1.10.5.zip
bmary

OS X bmary AnnBuilder 1.10.5.tsz

Details
biocViews Ammotation , Microarray
Depends R, methods, Biobase, XML, annotate, utils, RSQLite
Suggests
Imports
SystemP equirements v

Done
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Annotation Environments in R

For most Affymetrix arrays, annotation packages are available
directly (and automatically) from BioConductor whenever you
need them. These packages were built using

You can load one of these packages as follows:
> require (hgu9bav2.db)

To see what is in an annotation package, use its name as a
function:

> hgu95av2 ()
Quality control 1nformation for hgu9bav2:

This package has the following mappilings:
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hgu95av2ACCNUM has 12625 mapped keys (of 12625 ke
hgu95av2ALIASZ2PROBE has 37934 mapped keys (of 379
hgu95bav2CHR has 11957 mapped keys (of 12625 keys)
hgu95av2CHRLENGTHS has 25 mapped keys (of 25 keys
hgu95av2CHRLOC has 11789 mapped keys (of 12625 ke
hgu95av2CHRLOCEND has 11789 mapped keys (of 12625
hgu95av2ENSEMBL has 11639 mapped keys (of 12625 k
hgu95avZ2ENSEMBL2PROBE has 9021 mapped keys (of 90
hgu95av2ENTREZID has 11960 mapped keys (of 12625 .
hgu95av2ENZYME has 1978 mapped keys (of 12625 key.
hgu95av2ENZYMEZ2PROBE has 725 mapped keys (of 725 |
hgu95av2GENENAME has 11960 mapped keys (of 12625 |
hgu95av2G0O has 11363 mapped keys (of 12625 keys)

hgu95av2GO2ALLPROBES has 9581 mapped keys (of 958
hgu95av2GO2PROBE has 6774 mapped keys (of 6774 ke
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hgu95avZ2MAP has 11919 mapped keys (of 12625 keys)
hgu95av20MIM has 10350 mapped keys (of 12625 keys
hgu95bav2PATH has 4585 mapped keys (of 12625 keys)
hgu95av2PATHZ2PROBE has 203 mapped keys (of 203 ke
hgu95avZ2PFAM has 11878 mapped keys (of 12625 keys
hgu95avZ2PMID has 11898 mapped keys (of 12625 keys
hgu95av2PMIDZ2PROBE has 2060993 mapped keys (of 206
hgu95av2PROSITE has 11878 mapped keys (of 12625 k¢
hgu95bav2REFSEQ has 11883 mapped keys (of 12625 ke
hgu95av2SYMBOL has 11960 mapped keys (of 12625 ke
hgu95av2UNIGENE has 11905 mapped keys (of 12625 k¢
hgu95av2UNIPROT has 11764 mapped keys (of 12625 Kk«

Additional Information about this package:
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DB schema: HUMANCHIP_ DB

DB schema wversion: 1.0

Organlism: Homo sapiens

Date for NCBI data: 2009-Marll

Date for GO data: 200903

Date for KEGG data: 2009-Marl0

Date for Golden Path data: 2008-Sep3
Date for IPI data: 2009-Mar03

Date for Ensembl data: 2009-Marb6
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Getting Annotations From Environments

Each of the items in the package is an environment, which
computer scientists may recognize better if we tell them it is a
hash table. The key into the probe-based hash table
environments is the manufacturers identifier (i.e., an
Affymetrix probeset id such as 1854 _at).

> get ("1854_at", hgu9bav2iMAP)

(1] "20gl3.1"

> get ("1854_at", hgu95av2CHRLOC)
20

41729122

> get ("1854_at", hgu9bavz2ENTREZID)

[1] "4605"
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More Getting Annotations From Environments

get ("1854_at", hgu9bav2REFSEQ)

[1] "NM_002466" "NP_002457"

> summary (hgu95av2REFSEQ)

REFSEQ map for chip hgu95av2 (object of class "An:

Lkeyname: probe_1d (Ltablename: probes)
Lkeys: "1000_at", "1001_at", ... (total=1l262

Rkeyname: accession (Rtablename: refseq)
Rkeys: "NM_000015", "NM_00001le6", ... (total=

direction: L ——> R
get ("NM_002466", revmap (hgu95avZ2REFSEQ) )
[1] "1854 at"
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AnnBuilder: Rolling Your Own Annotations

We recently had to analyze some data from an Agilent 44K
two-color glass microarray. The corresponding annotation
package was not available, so we had to build our own.
Finding the manufacturers basic annotations was a nontrivial
task. We started at the web site

( ), then followed the link under
“Products and Services” for “Life Sciences” and “Instruments
and Systems” to get to the “DNA Microarrays” page.
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Follow the Link for “Human Genome, Whole”

2 Agilent | DNA Microarrays - Mozilla Firefox

File Edit “iew Go Bookmarks Tools Help
QEI - L{;‘P A @ |:| @ ||_| hikkp: fhense, chem, agilent, com)Scripts PCol, asp?lPage=494 V| @ Go |9, |
|| Google | | Project Tracker 5:3 Entrez-PubMed | | MDACC Bioinfo | | Microarray Core Faci... | | ki BiomarkerJour, .,
: )
- Agilent Technologies Life Sciences & Chemical Analysis
Select a Country or Area Contact Us
Home Register Login
DNA Microarrays
Optimize your experimental design Buy
Agilent Printed Microarray Solutions are based on an integrated,
flexible, open approach for successful gene expression analysis.
Y
Each component is designed to work with others in our system,
or with your existing set-up. Allowing you to express it your Request a quote
way. Buy just what you need or purchase the entire system. Where to buy
ﬁ Store Home =
i
Related Information DMA Microarrays # expand all | | = clase all | =  Announcements
Literature Library Gene Expression Agilent Multi-Pack
Applications s Arabidopsis 2 (W2) Rhesus Monkey P Expression
Technical Motes s Arabidopsis 2 Rice Microarrays
Brochures s O elegans Yeast (W2)
Fosters e Canine whole Human Genome Human Mouse Rat
Sdentific Publications o Human 14 (W2) Wehole MolUse Genome
Manuals o M. griseg 2.0 whole Rat Genome Praduct Announcement
more.... o Maolse (W2} Xenopus laevis ge;ﬁ 1.3 Version - ChiP Analytics
Technical Support « Mouse Development 44K Zebrafish pware
Frequently Asked Questions « Rat (V2) Support
Design with efrray Custom Gene Eztact;lre Extraction Software 9.1.3 "
Done
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Try “Download Gene Lists (Specifications)”

2 Agilent | DNA Microarrays - Mozilla Firefox

File Edit “iew Go Bookmarks Tools Help
QEI - L{;‘P A @ |:| @ ||_| hikkp: fhense, chem, agilent, com)Scripts PCol, asp?lPage=494 V| @ Go |9, |
|| Google | | Project Tracker 5:3 Entrez-PubMed | | MDACC Bioinfo | | Microarray Core Faci... | | ki BiomarkerJour, .,
: )
- Agilent Technologies Life Sciences & Chemical Analysis
Select a Country or Area Contact Us
Home Register Login
DNA Microarrays
Optimize your experimental design Buy
Agilent Printed Microarray Solutions are based on an integrated,
flexible, open approach for successful gene expression analysis.
Each component is designed to work with others in our system,
or with your existing set-up. Allowing you to express it your Request a quote
way. Buy just what you need or purchase the entire system. Where to buy
Store Home =
Related Information DMA Microarrays # expand all || = cose all [ = Announcements
Literature Library Gene Expression Agilent Multi-Pack
Applications s Arabidopsis 2 (W2) s Rhesus Monkey P Expression
Technical Motes s Arabidopsis 2 s Rice Microarrays
Brochures « O, elegans » Veast (W2)
Fosters e Canine . whole Human Genome Human Mouse Rat
Sdentific Publications o Human 14 (W2) . Wehole MolUse Genome
minrials o M. griseg 2.0 . whole Rat Genome Praduct Announcement
o Maolse (W2} o Xenopus laevis ge;ﬁ 1.3 Version - ChiP Analytics
Technical Support « Mouse Development 44K « Zebrafish pware
Frequently Asked Questions « Rat (V2) Support
Design with efrray R Custom Gene Eztact;lre Extraction Software 9.1.3 "
Done
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Reading the Feature Info

In any event, we finally obtained a pair of files that contained
the mappings from spots to genomic material. We used the
read.table command to get this file into R:

featureInfo <-
read.table(file.path ("GenelList",
"014850_D_GenelList _20090416.txt"),
header = TRUE, row.names = NULL,
sep = "\t", quote = "",
comment.char = "")
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Looking at the Feature Info

Here is part of the file:

> colnames (featureInfo)

[1] "ProbeID" "TargetID" "GeneSymbol"

[4] "GeneName" "Accessions" "Description"

> featureInfol[l:5,c("ProbeID", "Accessions") ]

ProbelD

1 A 24 _P919016 gb|A18395|thc|NP238262 |t
2 A_32_P27041 gb|Al18658|gb|AI819757|gb|AW299939 |
3 A_24 P693768 gb|A18658|gb|BQ367072 |
4 A_24 P475014 gb |AA004321 |gb|T84046|gb|T8372
5 A_24 P456043 gb |AA004800 |
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What We Need

The critical information is given by the columns that contain
the manufaturers identifier (ProbeID) and the GenBank or
RefSeq accession numbers (Accessions). ldeally, we want
one type of annotation.

allAnnotations <-

as.character (featureInfol[, "Accessions"])
splitAnnotations <-

strsplit (allAnnotations, "\\|")
firstAnnotation <-

lapply (splitAnnotations, function(x) {x[1]})

table (unlist (firstAnnotation))

ens gb ref thc

909 7988 26631 2441
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What We Need

The function we are going to use to build annotations
requires only these two columns to be present in a file. So we
make them available for a few genes:

secondAnnotation <-
unlist (lapply(splitAnnotations, function (x) {x[2]
temp <-
cbind (as.character (featureInfol[, "ProbeID"]),
secondAnnotation)
write.table(temp[1:10,], "agilentGenesShort.tsv",
sep="\t", quote=FALSE, col.names=NA)
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Setting Up the Annotation Package

library (AnnBuilder)

baseType <= "gb"
srcUrls <-
getSrcUrl ("all",

vV V V V

baseName <- "agilentGenes.tsv"

organism = "Homo sapiens")

> myDir <- getwd()
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Building the Annotation Package

The next command takes a very long time, since it makes
calls to databases all over the internet for every one of the
44,000 probes on the array.

ABPkgBuilder (baseName = baseName,
srcUrls = srcUrls, baseMapType = baseType,
pkgName = "Agilent44K", pkgPath = myDir,
organism = "Homo sapiens", version = "1.0",
author = list (authors = "krc@mdacc.tmc.edu",
malntainer = "krc@mdacc.tmc.edu"),
fromWeb = TRUE)

© Copyright 2004—2009 KR Coombes, KA Baggerly, BM Broom GS01 0163: ANALYSIS OF MICROARRAY DATA



18

Producing the Final Package

This command produces the source for a package, which
must still be compiled and zipped into a binary package that
can be installed easily. This task is most easily accomplished
on a UNIX based machine:

hellios% R CMD build Agilent44K
helios% R CMD build —-binary Agilent4d4K

You can then convert the resulting .tar.gz filetoa .zip
file, which is the preferred form for distributing a Windows
package.

You can check out the results by getting the annotation
package from our course web site.
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The Agilent 44K Annotations

> library (Agilent44K)

> Agllent44K ()

Quality control i1nformation for Agilentd4K
Date built: Created: Sun Sep 03 07:50:38 2006

Number of probes: 41001

Probe number missmatch: None

Probe missmatch: None

Mappings found for probe based rda files:
Agilent44KACCNUM found 41001 of 41001
Agilent44KCHR found 31185 of 41001
Agilent44KCHRLOC found 28795 of 41001
Agilent44KENZYME found 3056 of 41001
Agilent44KGENENAME found 27824 of 41001
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Agilent44KGO found 23644 of 41001
Agilent44KLOCUSID found 31224 of 41001
Agilent44KMAP found 30939 of 41001
Agilent44KOMIM found 17942 of 41001
Agilent44KPATH found 6715 of 41001
Agilent44KPMID found 30361 of 41001
Agilent44KREFSEQ found 30057 of 41001
Agilent44KSUMFUNC found 0 of 41001
Agilent44KSYMBOL found 31217 of 41001
Agilent44KUNIGENE found 31010 of 41001
Mappings found for non-probe based rda files:
Agilent44KCHRLENGTHS found 25
Agllent44KENZYME2PROBE found 794
Agilent44KGO2ALLPROBES found 6883
Ag11lent44KGO2PROBE found 5117
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Agi1lent44KORGANISM found 1
Aglilent44KPATH2PROBE found 183
Agilent44KPFAM found 21902
Agilent44KPMIDZ2PROBE found 131104
Agi1lent44KPROSITE found 15055
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The UCSC Genome Browser

http://genome.ucsc.edu/

3 UCSC Genome Browser Home - Mozilla Firefox

File Edit Wew Go

<:§| - [_:) - g‘ O @ ||_| hittp: ) fgenarme, ucsc, eduf v| © s |&'.’v

[] Google [ Project Tracker = Entrez-PubMed | | MDACC Bioinfo | | Microarray Core Faci... | | Wiki: Biomarkerdour...

Bookmarks  Tools  Help

Genomes

Genome
Browser

ENCODE
Blat

Table
Browser

VisiGene

Proteome
Browser

Utilities
Downloads
Release Log

Done

Gene Sorter

| |1 Agilent | Whale Human Genome Oligo Micro... | |_| UCSC Genome Browser Home |

UCSC Genome Bioinformatics

Blat - Tables - Gene Sorter - PCR - Proteome - FAQ - Help

About the UCSC Genome Bioinformatics Site

This site containg the reference sequence and worling 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 worle of ammotators worldwide. The Gene Sorter shows expression, homology and
other information on groups of genes that can be related in many ways. Blat quicldy 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 ii7 sifi mouse and frog images to examme expression patterns.

In Silico PCR

News News 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.

6 October 2006 - Announcing Upgraded Custom Tracks Tool:

We are pleased to announce the release of an upgraded software tool m the Genome Browser collection — the
Custom Tracks tool

The new Custom Tracks Tool provides more flexibility and a more user-friendly interface for creating and
managing your custom tracks than the tool it replaces.

£l

>
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Follow the Link to “Genome Browser”

) Human {Homo sapiens) Genome Browser Gateway - Mozilla Firefox E]E|E|
File Edit “iew Go Bookmarks Tools Help

- I,' A - || http:ifgenome,ucsc, edu/cgi-bin/hgGateway hd @ Go tj‘
1 i

| | Google [ ] Project Tracker & Entrez-PubMed | | MDACC Bioinfo | | Microarray Core Faci... | | Wiki: BiomarkerJour...

|| Agilent | Whole Human Genome Oligo Micra,,. | || Human (Homo sapiens) Genome Bro...

Home Genomes Blat Tables Gene Sorter PCR FAQ Help

Human (Homo sapiens) Genome Browser Gateway

The TC3C Genome Browser was created by the Genome Biomformatics Group of T Santa Cruz.
Software Copynight () The Regents of the University of California Al rights reserved.

clade genome assembly position or search term image width
Vertebrate  v| Human || Mar. 2006 v |chr3:110,765,251-122,424,750 | 620

Click here to reset the browser uzer inferface zettings to their defaults.

[ add custorn tracks H configure tracks and display H clear position ]

About the Human Mar. 2006 (hg18) assembly (sequences)

The March 2006 human reference sequence (NCBI Build 36.1) was produced by the International Himan Genome Sequencing
Congortiun.

Sample position queries

A genome pozition can be gpecified by the accession nunber 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 cueries for the human genome. See the User's Guide for more information.

Request: Genome Browser Response:

clu7 Displays all of chromosome 7

¥

Done
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Press “Submit” to Start Browsing

3 Human chr3:1 10,765,251-122,424 750 - UCSC Genome Browser, v144 - Mozilla Firefox
File Edit “iew Go Bookmarks Tools Help
b, =
QEI - l‘l«” A @ | L | @ | || http:ffgenome.ucsc, edu/cgi-bin/hgTracks Y clade=vertebratetor g=Humangdb=hg 1 S&position=chr3% 341 L 0% 2 765520251 - 122 V| @ Go | :",
| | Google [ ] Project Tracker & Entrez-PubMed | | MDACC Bioinfo | | Microarray Core Faci... | | Wiki: BiomarkerJour...
[ ] Agilent | Whale Human Genome Cliga Micra. .., | |_| Human chr3:110,765,251-122,424,75... | 5]
Home Genomes Blat Tables Gene Sorter PCR DNA Convert PDF/PS Help
UCSC Genome Browser on Human Mar. 2006 Assembly
zoou in (155 ) 5% 10x) base ] zoom out
position/search (chr3:110,765,251-122,424,750 | [ jump | clear | size 11,659,500 bp. [ configure
|era cats.1a-ats o0y INTEENEE W BENWMETR N 00 NI NI |
o chr3; 11Sapaaaal 1zoepaaaal
UCEC Known Genes Based on UniFrot, REeffeq, and GenBank mEMA
GCETZ2 | GAP43 1G5F11 H FaTL1 |
FURLZ || CcD2ee| EBOCq weIca| LIAMP ko] ICSF11 b4 MOUFE4 |
24 HEo |
cose | ATGS | CIorFEa |
cooE | MAKS | UFK1LE | RAELS |
URE | ZDHHCZS | E4GALT4 |
ZBEDZ | COGAF | GTF2E1 |
ZEEDZ | cD286R1 | DRDS | STHEFSL 4
FLCHDE f{ GTFERS | THEMZaA |
&1 DRDS | CEorF |
CEorfl |
FHLCEZ | cosa |
FHLOEZ | WoRSZ § ADFRH |
CoOcse b
AEHD18 | SI0T1 1 FLALA |
TAGLMS | KIAARZELS |
THFREET | ATFEYMLA | FOFDCE |
CEORFE2 | GRAMD1C || COX17 |
CHorFis |
KIAAL4E7 i
sLcofAie il GTRTOL |
SLCISAS | CEOMFLS |
ZNFEE | ME1I2 |
ZETEZA Feckira MR1IZ |
cozaers | ZETEZE |
cozeeR1 |
GTFEFS | MR1iIZ |
ME1IZ2|
C3oRF17 | 3ksE H
63k WH
RefIed Gehes
GCETZ | BOC | w153 | GAF4S Jf 1G5F11 H GFR1SE H
FURLS || GCET2| WORSZ LSAMP o] IGEF11 b4 FSTLLI |
cDoE | ATGE | MATLS| MOUFE4 |
coos | cozeeRi ]  ORDS| UFK1E | HEO
ZBEDZ| ETLAL =IOTLQ B4GALT4 | RAELS |
FLC¥DZ B GTFEFS|  DRDS| E4GALT4 | GTF2EL |
FHLOEZ | fulelutei =] ] cOGAF H
AEHD1 & | KIAARZEL1S ) THEMZ2A | ¥
Done
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About the Genome Browser

The genome browser lets you see a great deal of information
laid out along the latest completed build of the human
genome. The most obvious thing to look at are the known
genes, which are typically displayed in such a way that you
can see the individual introns and exons (provided you zoom
in closely).

For our purposes (as people who analyze microarray data),
an extremely interesting feature of the Genome Browser is
that it lets you add your own “Custom Tracks”, which is their
name for a set of annotations you can define.
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Custom Tracks

To learn about the genome (custom) tracks, go to the FAQ.

9 UCSC Genome Bioinformatics: FAQ - Mozilla Firefox

File Edit Wew Go Bookmarks Tools  Help

<:Z| - |_: - @ @ ||_| http:ffgenome, ucsc, edufFACQS

v @6 D |

[ Agient | Whole Human Genome Oliga Micra,.. | [ UCSC Genome Bioinformatics: FAQ |

LUCSC Genome Bioinformatics

|| Google | | Project Tracker t(-j Entrez-PubMed | | MDACC Bioinfo | | Microarray Core Faci... | | ‘Wiki: BiomarkerJour. ..

Home - Genomes - Blat - Tables - Gene Sorter - PCR - Proteome - Help

>

FAQ Table of Contents

mailing ligt.

+ Digplay Problems
+ Agzembly Releages and Vergions

+ Data and Downloads

+ Genome Browser Tracks

+ Cugtom Amnotation Tracks
+ Data File Formats

+ Blat

+ Citing the Genome Browser

+ Linking to the Genome Browser

+ Mirroring or Licensing the Genome Browser

+ Posting a quegtion to the mailing list

This page confains responses to questions frequently asked by owr user commmunity and subscribers to the Genome Browser

Search the Genome Browser FAQ: |

([ submit |

Search the entire Genome Browser webgite: |

| [ Submit |

Done
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BED Format

9 UCSC Genome Browser: User's Guide - Mozilla Firefox

4
Fa

File  Edit

1

4.

]

0.

9.

Migww Go  Bookmarks  Tools  Help

I
Q:l - I_L A @ @ || httpffgenome.ucsc.edu/goldenF athfhelp/hgTracksHelp. html #BED hd @ Go t}'

|| Google | | Project Tracker «Cj Entrez-PubMed | | MDACC Bioinfo | | Microarray Core Faci... | | ki BiomarkerJour, .,

| ] Agilent | Whole Human Genome Olig Micro... | || UCSC Genome Browser: User’s Guide

BED Lines

BED format provides a flexible way to define the data lines that are displayed in an annotation track. BED lines have three required
fields and nine additional optional fields. The number of fields per line must be consistent throughout any single set of data in an
annotation track.

The first three required BED fields are:

chirom - The name of the clwomosome (e.g. clu3, cluY, clu2 random) or scaffold (e.g scaffoldl0671).

. chromStart - The starting position of the feature in the chromosome or scaffold. The first base in a chromosome is

numbered 0.
clromEnd - The ending position of the feature in the clwomosome or gcaffold. The chrom End bage iz not included in the

display of the feature. For example, the first 100 bases of a chromosome are defined as chromStart=0, chromEnd =100, and
gpan the bages nmumbered 0-99.

The 9 additional optional BED fields are:

name - Defines the name of the BED line. Tl label iz digplayed to the left of the BED line in the Genome Browser window
when the track iz open to full digplay mode or directly to the left of the item in pack mode.

score - A score between 0 and 1000. If the track line useScore attribute is set to 1 for this amotation data set, the score value
will determine the level of gray in which this feature is displayed (higher numbers = darker gray).

strand - Defines the strand - either '+ or '~".

. thickStart - The starting position at which the feature iz drawn thickly (for example, the start codon in gene digplays).

thickEnd - The ending position at which the feature is drawn thicldy (for example, the stop codon in gene displays).
itemRgb - An RGB value of the form R.G.B (e.g. 255,0,0). If the frack line tfemRgb attribute is et to "On", this RBG value

»

Done
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Chromosome Locations

You can read more of the custom track documentation on
your own; here, we are going to focus on how to build a
custom track in R. The first thing we want to point out is that
we need to know both the starting base location and the
ending base location in order to build a custom track. Thus,
the CHRLOC annotations that AnnBuilder constructs are not
adequate.

Fortunately, we can get start and end points directly from the
folks at the UCSC Genome Browser. Go back to the main
page, then follow the link for “Downloads”.
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UCSC Download Page

¥ UCSC Genome Browser: Downloads - Mozilla Firefox
File Edit “iew Go Bookmarks Tools Help

Q] < L:: = @ @ ||_| http: fihgdownload, cse, ucsc. edufdownloads, html v| @ o |*_}v |

| | Google [ ] Project Tracker & Entrez-PubMed | | MDACC Bioinfo | | Microarray Core Faci... | | Wiki: BiomarkerJour...

|| Agilent | Whole Human Genome Oligo Micra,,, | || UCSC Genome Browser: Downloads B8

LCSC Genome Bioinformatics

Home - Genomes - Blat - Tables - Gene Sorter - PCR - Proteome - FAQ - Help

¥

Sequence and Annotation Downloads

This page containg links to sequence and annotation data downloads for the genome assemblies featured in the UCSC Genome
Browser. Table downloads are also available via the Genome Browser FTP server. For quick access to the most recent azsembly
of each genome, see the cuirent cenomes directory. Thig directory may be useful to mdividuals with automated scripts that must
always reference the most recent assembly.

To view the current descriptions and formats of the tables in the annotation database, use the "describe table schema” button in the
Table Browser. The Description of the annotation database page (nfrequently maintained) also provides descriptions of zelected
tables in the databasze.

All tables m the Genome Browser are freely uzable for any purpose except as indicated in the README. txt files in the download
directories. To view restrictions specific to a particular data set, click on the comresponding download link and review the
README text. These data were confributed by many researchers, as listed on the Genome Browser credits page. Please
aclmowledge the contributor(s) of the data you use.

« Human

+ Chimpanzee
+ Rhesus

+ Dog

+ Cow

+ Mouse
+« Rat w

Done
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Follow the link for “Human”

) UCSC Genome Browser: Downloads - Mozilla Firefox

File Edit Miew Go  Bookmarks Tools  Help

I,
<E| - LL" A @ @ ||_| http: ffhgdownload. cse. ucsc.edufdownloads, hkml#human

70 (9 |

|| Agilent | Whale Human Genome Cliga Micra. .. | | | UCsC Genome Browser: Downloads

| | Google | | Project Tracker ;j Entrez-PubMed | | MDACC Bioinfo | | Microarray Core Faci... | | Wiki: BiomarkerJour, ..

Human Genome
Mar. 2006 (hgl8)

« Full data set
« Data set by clhiromosome

« Annotation database

« Human self alienments

+ Human/Chimp (panTro2) panwise alienments

« Human/Chimp (panTrol) panwise alignments

+ Human/Rhesus (rtheMac2) panrwise alignments

+ Human/Cow (bosTau2) pauwise aligcnments

+ Human/Dog (canFam?2) panwise alignments

« Human/Mouse (mm8) pauwise alignments

+ Human/Mouse (mm?7) pauwise alignments

+ Human/Rat (rm4) pairwise alienments

« Human/Opossum (monDomd) panwise alignments

« Human/Chicken (galGal3) pairwise alignments

+ Human/Chicken (galGal2) paurwise alienments

+ Human/Zebrafish (danRer4) pauwise alignments

¥

Done
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In “Annotation Database”, Scroll To “refGene”

%) Index of fgoldenPathfhg1 Bfdatabase - Mozilla Firefox

Fle Edt VYiew Go Bookmarks Tools  Help

@ - |_'l - l@ @ [) hitp:ihgdownload . cse.ucsc.edujgaldenPath/hgldidatabase/ ¥ © s B,

|| Google || Project Tracker «gj Entrez-PubMed | | MDWCC Bicinfo || Microarray Core Faci., || wikis BiomarkerJor,,

[} Agilent | Whole Human Genome Oligo Micro,,, | || Index of /goldenPath hg18/database 5]
kF productWame.txt.gz 08-0ct-2006 13:14 4.4M ~
@ recombRate.sqgl 13-2Zpr-2006 12:46 877

ﬂ recombRate.txt.gz 13-Apr-2006 1Z2:46 88K

@ refFlat.sgl 08-0ct-2006 13:26 1.6K

'[j' refFlat.txt.gz 08-0ct-2006 13:26 2.0M

@ refGene.sqgl 08-0ct-2006 12:54 1.9K

'[j' refGene.txt.gz 08-0ct-2006 12:54 2Z.:iM

@ reflink.sgl 08-0ct-2006 13:Z26 1.6K

ﬁ reflink.txt.gz 08-0ct-2006 13:26 4.5M

@ refSeqghli.sqgl 08-0ct-2006 1Z2:45 Z.1K

ﬂ refseghli.txt.gz 08-0ct-2006 12:45 2.4M

@ refsegstatus.sql 08-0ct-2006 13:30 1.2ZK

'[j' reffeqstatus.txt.gz 08-0ct-2006 13:30 E&B1K

@ reffegsummary.sql 08-0ct-2006 13:30 1.3K

'[j' reffegiummary.txt.gz 08-0ct-2006 13:30 2Z.0M

@ regPotential7¥.sql 24-Jun-2006 07:48 1.7K

ﬁ regbPotential 7¥.txt.gz 24-Jun-2006 07:4% 59M

@ rnBlastTab.zsgl 22-Jul-2006 11:2% 1.6K

'[j' rnBlastTab.txt.gz 22-Jul-2006 11:30 586K

@ scBlastTab.zsgl 13-2pr-2006 12:46 797

'[j' scBlastTab.txt.gz 13-2pr-2006 12:46 350K

@ seq.sql 13-2pr-2006 10:13 586

'[j' seq.txt.gz 13-2pr-2006 10:14 28M

[P 8| N8 Mok 3006 1% A6 1 27 b
hittp:f fhgdowrload. cse. ucsc. edufaoldenPathihgl 8/database refGene. xt.oz
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Using the RefGene locations in R
Load the file.

> refgene <- read.table("refGene.txt", header = F.
sep = "\t", comment.char = "", quote = "")

Add the column names, which are not included.

> colnames (refgene) <- c¢("bin", "name", "chrom",
"strand", "txStart", "txEnd", "cdsStart",
"cdsEnd", "exonCount", "exonStarts", "exonEn
"1id", "name2", "cdsStartStat", "cdsEndStat",
"exonFrames")

We are going to ignore the intron and exon boundaries. We
are also going to remove duplicate entries, which seem for
some reason to exist; the search to identify these is long.
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More RefGene

> temprg <—- refgenel[, c(1:9, 13:15)]
> omit <—- unlist (lapply (levels (temprg$name),
function(x, n) {
which(n == x) [1]
}, as.character (temprg$name)))
> summary (omit)
> refgene <- temprgl[omit, ]
> rownames (refgene) <-
as.character (refgene[, "name"])

Finally, we save this as a binary object that we can load later.

> save (refgene, file = "refgene.rda")

© Copyright 2004—2009 KR Coombes, KA Baggerly, BM Broom GS01 0163: ANALYSIS OF MICROARRAY DATA



34

Linking the Agilent Array to RefGene locations

First, convert the environment in the AnnBuilder package for
the Agilent 44K arrays to a list.

> tempZ2 <- as.list (Agilent44KREFSEQ)

Next, we produce a list that maps the annotations to the
spots. This code works because the Accessions column of
the featureInfo object contains RefSeq IDs (primarily),
which are the names of the rows in the temp2 object we just
created.

> ag.annolList <- tempZl[as.character (featurelnfol,
(filtering for RefSeg here)
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Alternative Splicing

> ag.annoList [1]

SA_23_P80353

[1] "NM_001003689" "NP_001003689" "NM_031488"
[4] "NP_113676"

Notice that some probes are associated with more than one
RefSeq gene; this happens because different isoforms
(produced by alternative splicing) of the same gene have
different RefSeq identifiers. That is, the same piece of DNA
can give rise to different mMRNA molecules. So, we now
search through and select just the first annotation for each
spot.
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Grabbing the First

> agllent.lc <— unlist (lapply(ag.annoList, length
> agllentREFSEQ <-— unlist (lapply(ag.annolList, fun:
1f (length(x) == 0) {
return (NA)
}
1f (length(x) == 1) {
return (x)

J

idx <— 1
while (idx <= length(x)) {
if (x[[1idx]] == "") {

1dx <— 1dx + 1
next

J
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return(x[[1dx]])

}
return (NA)
b))
> agilentREFSEQ[agilentREFSEQ == ""] <- NA
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Checking the Output

> length (agilentREFSEQ)

[1] 41675

> sum(!1s.na(agilentREFSEQ) )
[1] 30612

Finally, we use the updated RefSeqs (that we just constructed
In the agilentREFSEQ oObject) as indices into the refgene
chromosome locations above. This computation is also slow,
since it uses a search in a list instead of in a hash.
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Checking More Output

> agllentZ2refgene <- refgenel[agilentREFSEQ, ]
> agllent2refgene[l:3, ]

bin name chrom strand txSta.
NM_ 001003689 889 NM_001003689 chr2?2 + 399312
NM_005503 98 NM_005503 chrlb + 270011
NM_004672 795 NM_ 004672 chrl — 275542
txEnd cdsStart cdsEnd exonCount
NM_ 001003689 39957220 39931312 39953547 18
NM_ 005503 27197806 27133379 27196628 14
NM_004672 27565924 277554468 27565675 29
cdsStartStat cdsEndStat
NM_001003689 cmpl cmpl
NM_005503 cmp Ll cmp L
NM_004672 cmpl cmpl
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Building a Custom Track

We analyzed the Agilent 44K microarray data using a linear
model. The results are contained in an object called
ourResults:

> summary (ourResults)

UntreatedMeanLog Beta PValue
Min. : 4.870 Min. -3.15530 Min. 22
lst Qu.: 6.907 st Qu.:-0.19572 lst Qu.:8
Median 8.058 Median :-0.05431 Median :2
Mean : 38.742 Mean :—0.04300 Mean : 3
3rd Qu.: 9.982 3rd Qu.: 0.10075 3rd Qu.:5
Max. 6.523 Max. 3.27672 Max. -1
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Computing a Displayable Score

We are going to us the p-values to decide which genes to
display, and we are going to use the coefficient (Beta) to
compute a score that shows the amount of differential
expression. The allowed scores for a custom track range
from 0 to 1000. Since the true values of Beta range between
—3 and +3 (more or less), we are going to multiply by 300 to
get a useful score.

score <— 300 % ourResults][, "Beta"]
score[score > 1000] <— 1000
score[score < —-1000] <-— -1000
score <— abs (score)
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A Track Data Frame

Now we build a data frame that includes the information we
need for a custom track in the desired order:

> temp <- data.frame(agillentZ2refgene|, c("chrom",

"txStart", "txEnd", "name2")], score = score
strand = agilentZ2refgene[, "strand"])
> temp[l:3, 1:5]
chrom txStart txEnd name?2 .
NM_ 001003689 chr22 39931258 39957220 L3MBTL2 96.9
NM_005503 chrlb 27001144 27197806 APBAZ2 74.4
NM_004672 chrl 27554256 27565924 MAP3K6 2.2
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Significant Overexpressed Genes

We built this data frame for all genes; now we are going to
select the ones that are significant (p-value < 0.02) and are
overexpressed in response to the treatment (3 > 0). We
further restrict to those genes that we are able to map.

> trackInfo <- temp[!is.na(temp[, "chrom"]) & our:
"PValue"] < 0.02 & ourResults][, "Beta"] >
0, ]

We also have to create a header line that tells the browser to
make use of the scores.

> trackheader <- paste("track name=upNormal",
"description=\"Increased in Normal Cells\"",
"useScore=1 color=0,060,120")
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Writing the Track Info to a File

We can now write the header line followed by the track data:

> write (trackheader, file = "upNormalRNA.tsv",
append = FALSE)

> write.table(trackInfo, file = "upNormalRNA.tsv"
append = TRUE, quote = FALSE, sep = "\t",

row.names = FALSE, col.names = FALSE)
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Finally, we do the same thing for the genes that are
underexpressed.

> trackInfo <- temp[!is.na(temp[, "chrom"]) & our!
"PValue"] < 0.02 & ourResults][, "Beta"] <
O, |

> trackheader <- paste("track name=downNormal',
"description=\"Decreased in Normal Cells\"",
"useScore=1 color=100,50,0")

> write (trackheader, file = "dnNormalRNA.tsv",
append = FALSE)

> write.table(trackInfo, file = "dnNormalRNA.tsv"
append = TRUE, quote = FALSE, sep = "\t",

row.names = FALSE, col.names = FALSE)
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Viewing Your Custom Track

3 Add Custom Tracks - Mozilla Firefox

Now we can return to the genome browser and look at our
custom tracks.

File Edit Wiew Go Bookmarks Tools  Help

<}Z| - I_: - @ @ || http:ffgenome. ucsc. edufogi-binfhgCustom?hgsid=79151647 v @ o .?,
| | Google | | Project Tracker f—j Entrez-PubMed | | MDACC Bioinfo | | Microarray Core Faci,.. | | ‘Wiki: BiomarkerJour, ..
[ Agilent | whaole Human Genome Cligo Micro... | || Add Custom Tracks B8
~
Home Genomes Genome Browser Blat Tables Gene Sorter PCR FAQ Help
Add Custom Tracks
Display your own data as custom annotation tracks i the browser. Data must be formatted in BED,
GFF, GTF, WIG or PSL formats. To configure the display, set track and browser line attributes as
described in the User's Guide. Publicly available custom tracks are listed here. Examples are here.
-S ubmit
Paste URLg or data: Or upload:
Cancel
Optional track documentation: Or upload: Browse...
Clear
3
Daone
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http://bioinformatics.mdanderson.orqg/
MicroarrayCourse/customTrack.html

©) Links to UCSC Genome Browser v140 - Mozilla Firefox

File Edit ‘ew Go Bookmarks Tools  Help

<:| - |:> - g @ | D http:{bicinformatics .mdanderson. orgf/MicroarrayCoursecustomTrack, htrl V| @ Go |?v |
D Google D Project Tracker :—3 Entrez-PubMed D MDACC Bioinfo D Microarray Core Faci... D ‘Wiki: BiomarkerJour, ..
IJ D Agilent | Whole Human Genome Cligo Micro. .. " D Add Custom Tracks | D Links to UCSC Genome Browser v140 m

Agilent Differential Expression Study

This page 1z a front end to the UCSC "Golden Path" Hunan Genome Browser. When you press the
"Submit" button, it will upload custom tracks to the browser to represent the locations that are differentially
expresged in normal cells. There are two annotation tracks available:

http://biloinformatics.mdanderson.org/MicroarrayCourse/upliormall
http://bioinformatics.mdanderson.org/MicroarrayCourse/dnlormall

Done
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Displaying Our Tracks

3 Human chr3:1 10,765,251-122,424 750 - UCSC Genome Browser, v144 - Mozilla Firefox
File  Edit  Wiew

Go  Bookmarks

=1E3
Tools  Help
QEI @ LL:’ E @ |:| @ ||_| http: figenome, ucsc, edu/cgi-bin/hgTracks?position=chr3: 1 10765251 -122424750&hgsid=791521 128t _downMormal=pack, V| @ o |:‘L |
| | Google [ ] Project Tracker & Entrez-PubMed | | MDACC Bioinfo | | Microarray Core Faci... | | Wiki: BiomarkerJour...
|| Agilent | "hole Human Genome Oligo Micra,,, | || Add Custom Tracks | | | Human chr3:110,765,251-122,424,75... |
Home Genomes Blat Tables Gene Sorter

x|
PCR DNA  Convert r
UCSC Genome Browser on Human Mar. 2006 Assembly

PDF/PS Help

Z00om i11[ 1.5% ][ 3n H 10 ” base ];»:00111 out

position/search |Chr3:110,?65,251—122,424,?50 H jump || clear | size 11,659,500 bp.

|chr‘3 o135 15-015 . 350 IIII]II]:I:II]).IIEII]:I]].]:IIIZH
o chr3: 1ISBBBBBB| IEBBBBBBB| B
Increazed in Mormal Cells
URE
URE
ATFEY LA
Decreased in Mormal Cells
FHLDEZ CCOCS2 < MOUFE<4
ATGS BTRTO1 RABLS
EZLCISAS ZETE29 {{44{44 GTF2E1L
_ KIAAL487T
Refsed Genes
GCETE | Boc f§ wEIca| GAF43 | IGEF11 H GFR1SEH
FYRLS | GCET2| WORSZ R LEAMP B IGEF11 B4 F2TL1H
coos | ATGE ] MATLE| MOUFE |
coo6 | cozesrl | DROS | UFK1E HEo |
ZEEDZ | BTLAD =I0Ti E4GALT4 | RAELS |
FLCxDZ | GTFEFS | DROS | E4GALT4 | GTF2EL |
FHLOEZ [ CoOCSE coEAF
AEHD1 8@ | KIAARZEL1S ) THEMZ2A |
TAGLME | ATFEVLA | cEorFa |
TAGLMS | GRAMD1C | CEorFS |
TAGLME | ZOHHC23 | =TSN |
THMFRES7 || coga |
CHorFsa| aTRTOL | ADFRH |
sLcorie il ZMFES | FLALA |
cozas | ZETEZE P FOFDOCE |
co2es | COX17 |
SLCISAS ) CIORFLS |
cococss | HE1IZ |
cooces | MR1IZ |
cozaerz | ME1IZ |
co2earl | G3kSE H
cozeerl |
cozaerl |
GTFEFS |
CEorf 17|
CEORFLT |
CEorf 17|
115 ; 8 . -
Click on a feature for detailz. Click on
move gtart
Done

bage position to zoom in around curgor.
< 2.0 >

move end
Click on left mini-buttons for

oo [+
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Searching for a Gene

3 Human chr3:1 10,765,251-122,424 750 - UCSC Genome Browser, v144 - Mozilla Firefox
File  Edit  Wiew

Go  Bookmarks

=1E3
Tools  Help
QEI - E> A @ |:| @ ||_| htkp: ffgenome,ucsc, edufogi-bin/hgTracks?position=chr3: 1 10765251~ 1 22424 750&hgsid=791521 12&ct_domwnMormal=pack V| @ Go |:‘L |
| | Google [ ] Project Tracker & Entrez-PubMed | | MDACC Bioinfo | | Microarray Core Faci... | | Wiki: BiomarkerJour...
|| Agilent | "hole Human Genome Oligo Micra,,, | || Add Custom Tracks | | | Human chr3:110,765,251-122,424,75... |
Home Genomes Blat Tables Gene Sorter

x|
PCR DNA  Convert r
UCSC Genome Browser on Human Mar. 2006 Assembly

PDF/PS Help

position/search |TP53

Z00om i11[ 1.5% ][ 3n H 10 ” base ];»:00111 out

| [ jurmnp “ clear ] size 11,659,500 bp. | configure
|era cats.1a-ats o0y INTEENEE W BENWMETR N 00 NI NI |
o chr3; 11Sapaaaal 1zoepaaaal b
Increased in Mormal Cells
URE
URE
ATFEVLA
Decreased in Mormal Cells
FHLDEZ CCDCS2 ¢ HOUFE<+
ATGS BTRTOL RABLZ
TLCIEAS ZETE28 {444444 GTFZEL
KIAAL487
. Ref3eqy Genes
GCETE | Boc f§ wEIca| GAF43 | IGEF11 H GFR1SEH
FYRLS | GCET2| WORSZ R LEAMP B IGEF11 B4 F2TL1H
coos | ATGE ] MATLE| MOUFE |
coo6 | cozesrl | DROS | UFK1E HEo |
ZEEDZ | BTLAD =I0Ti E4GALT4 | RAELS |
FLCxDZ | GTFEFS | DROS | E4GALT4 | GTF2EL |
FHLOEZ [ CoOCSE coEAF
AEHD1 8@ | KIAARZEL1S ) THEMZ2A |
TAGLME | ATFEVLA | cEorFa |
TAGLMS | GRAMD1C | CEorFS |
TAGLME | ZOHHC23 | =TSN |
THMFRES7 || coga |
CHorFsa| aTRTDL | ADFRH |
sLcorie il ZMFES | FLALA |
cozas | ZETEZE P FOFDOCE |
co2es | COX17 |
SLCISAS ) CIORFLS |
cococss | HE1IZ |
cooces | MR1IZ |
cozaerz | ME1IZ |
co2earl | G3kSE H
cozeerl |
cozaerl |
GTFEFS |
CEorf 17|
CEORFLT |
CEorf 17|
Click on a feature for details. Click on
move start

bage position to zoom in around curgor.
< 2.0 >

move end
Click on left mini-buttons for
http: i faename ucse . edufcgi-binfhgTracks*position=chré: 1 364536 19- 1384 70280&h0sid=791521 1 2&knowniaene=packthaFind. matches=MNM_022121,

oo [+
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Searching for a Gene

) Human TP53 - UCSC Genome Browser, ¥144, - Mozilla Firefox

File Edit “iew Go Bookmarks Tools Help

(::I - A @ @ L] http:ifgenome.ucsc, edu/cgi-bindhgTracks hd @ Go .t?,

| | Google [ ] Project Tracker & Entrez-PubMed | | MDACC Bioinfo | | Microarray Core Faci... | | Wiki: BiomarkerJour...

|| Agilent | "hole Human Genome Oligo Micra,,, | || Add Custom Tracks |_| Human TP53 - UCSC Genome Browser...

Known Genes

TPL3 (MM 000546) at chrl7:7512465-7531642 - tumor protein p53

TP53 (DQ1B86E49) at chrl7:7512447-7531524 - Dell33 p53 gamma isoform.
i
{

TPGL3 (DQl8eedd) at chrl7:7512447-7531524 - Dell33 pbh3 gamma isoform.

TEGL3 (DQl86648) at chrl7:7512447-7531524 - Dell33 ph3 beta isoform.

TF53 (DQl80648; at chrl7:7512447-7531524 - Dell33 p53 beta isoform.

C20orfld (MM 014477) at chr20:43435935-43440371 - TP53-target gene 5 protein

TES3APL (MM 007233) at chr7:867%2477-86812767 - TP53 activated protein 1

TPE3RK (BC015621) at chr20:44747581-44751486 - TP53 regulating kinase.

PERF (MM 022121} at chre:138453615-138470280 - PERP, TE53 apoptosis effector

RPEM (NM 015845) at chr2:154042055-1540435668 - reprimo, TPL3 dependant G2 arrest mediator
REMZE (NM 015713) at chrg8:103285%07-103320522 - ribonucleotide reductase Mz B (TP53 inducible
mzEe) (RS ES S e sElhigils | Tt Adisisr s ise i el | = skl 55 Telee) sl SiEiE i

VEEL (BCl03761l) at chrld:96333455-9641765%6 - vaccinia related kinase 1

TPL3IINP1 (WM 033285) at chr8:56007377-96030767 - tumor protein pb53 inducible nuclear protein
TPE3INP] (AF405114) at chr8:9%6007377-96030767 - tumor protein p53 inducible nuclear protein 1
UBEZLG (BCO32491) at chrll:57075712-57091756 - ubiquitin-conjugating enzyme E2L &

PPPIRIZE (WM 015316) at chrld:103269842-103383555 - protein phosphatase 1, regulatory {inhibi
TPS3BPZ (BCO058918) at chrl:222034413-222100255 - tumor protein p53 binding protein, 2

ENC1 (MM 003633) at chrb5:739585%%1-73972273 - ectodermal-neural cortex (with BTB-like domain)
PEMID (BC042418) at chrl7:56032412-56096616 - protein phosphatase 1D magnesium-dependent, del
TPL3BPZ (WM 001031685) at chrl:222034413-222100255 - tumor protein p53 binding protein, 2 iso
GNL3 (NM 206825) at chr3:52694%76-52703548 - guanine nucleotide binding protein-like 3

TNGS (MM 032325) at chr2:242250125-242317563 - inhibitor of growth family, member 5

PDRG1 (MM 030815) at chr20:29%%6420-30003544 - pb3 and DNA damage-regulated protein

TG4 (MM 016162) at chrl2:662%707-6642565 - inhibitor of growth family, member 4 isoform 1

< >
Daong

¥

hd
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Searching for a Gene

3 Human chr1 T:1,912,465-7,531,642 - UCSC Genome Browser v144 - Mozilla Firefox
File Edit “iew Go Bookmarks Tools Help

I =
QEI @ Lb,’ E @ |_| @ ||_| http: ffgenome, ucsc. edu/cgi-binfhgTracks?position=chr 17:7512465-75316428hgsid=79152 1 1 2&knownGene=packihaFind. matche V| @ o |?,

| | Google [ ] Project Tracker & Entrez-PubMed | | MDACC Bioinfo | | Microarray Core Faci... | | Wiki: BiomarkerJour...

|1 Agilent | Wheale Human Genome Oligo Micro... | [ | Add Custom Tracks | |_| Human chr17:7,512,465-7,531,642 - ... |

UCSC Genome Browser on Human Mar. 2006 Assembly
move Zoom jn[ 1.5x H 3x H 10x H base ]zoom out[ 1.5x H 3x H 10x ]

size 19,178 bp.

|chr~17 o1z 10 [ EEeL W1 CERE Y BRCES |

position/search ‘chr1 7:7,512,465-7,531,642 ‘ | jump | clear

chriv: 7515aaa] 75zanea| 7525 a8 EEECLEL
Increased in Mormal Cells
Decreased in Mormal Cells
TFSS 44444444400 {Ed a0 {ad{Ladaddad e ad (L {e{4Eaeqaede
UCEC Known Genes Based on UniFrot, RefZeq, and GenBank mRHA

S T e D D L L L
R e L b L s | i b L e AR RAILa s sy s
SRR R R IR R R R L AR R R L R L R R R R e R AR RARRA AR AR ARRAREA R R AR L AR AR

S
BAIEI RRRIERTERIERIEL L
3 1
T T

B R R R s
AR

(e

<

t H-t—- -
Click on a teature for details.
] Click on bagse position to
oypsiac, zoom in around cursor. Click o e 2
on lett mum-buttons for
track-specific options.
[ default tracks ] [ hide all ] [ manage custom tracks ] [ configure ] [ refresh ]
Use drop down controls below and press retresh to alter tracks displayed.

Tracks with lots of items will automatically be displayed in more compact modes.

Custom Tracks

D acia Thacataman PEPEN N IPRE | Amvaran N PR |

%]

Home Genomes Blat Tables Gene Sorter PCR DNA Convert PDF/PS Help F

Done
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Searching for a Gene

3 Human chr1 T:6,963,154-8,480,953 - UCSC Genome Browser v144 - Mozilla Firefox

File Edit “iew Go Bookmarks Tools Help

P, -
QEI < l‘l«” A @ |_| @ ||_| htkp: ffgenome,ucsc, edufogi-bin/hgTracksthgsid=791521 12&hgt.inZ=+3x+&position=chr1 7%: 346563154 - 8450953

V| @ ao |:",

| | Google [ ] Project Tracker & Entrez-PubMed | | MDACC Bioinfo | | Microarray Core Faci... | | Wiki: BiomarkerJour...

|| Agilent | "hole Human Genome Oligo Micra,,, | || Add Custom Tracks

Tables PCR DNA Convert

UCSC Genome Browser on Human Mar. 2006 Assembly
move Zoom jn[ 1.5x H 3x H 10x H base ]zoom out[ 1.5x H 3x H 10x ]

| [ | Human ch¥17:6,563,154-8,480,953 - ... |

Home Genomes Blat Gene Sorter

PDF/PS Help BB

%]

position/search ‘chr1 7:7,202,421-7,841,687

H jump || clear | size 639,267 bp. 1

|chr~17 cpid o1y [

|| 12 RS FEUE] i 7oic I i7ozz 1 W |

o chri7: Faaaaan] F460E88] FSEEEa0] FEBEARA] EECECLL FECELEL]
Increaszed in Mormal Cells
COES TRAFFCL
ol Decreazed in Mormal Cells
_ EIF4fl » TFS3 <4<
UCEC Known Genes Based on UniFrot, Reffeq, and GenBEank mEMA
THKL ] ZETE4 M=~ THFSF13 | sATE | WORTS B THEMES | KCHAES W
THiL ] FOLE2A =R sHEG |  EFMES |
FLECRS H = ATF1EZ [ B L=mMOl | TRAFFCL |
C17arfEL 1 i W + CHTROE BHH
MLGMZ H THFEF12 H Wi CTESOL | CHTROE @
THFEFLS | wjc 4
THEM1 82 | THFEFLE | i cHOS [l
FGFL1 EIF4A1 | < cHOS [
CHRMEL [ coGs |
THFEF12-THFEF13
B DrHOS HHHE-=HHEH-EED
MEOUL |
ol S0X15 |
RefIey Genes
THEL ] ZETE4 Mpeet  THFSFL3 | sATE2 | WORTS B THEMSS | KCHAES W
FLECRS H FOLE2A =R co6s | =HEG | EFMES | LErol | TRAFFCL |
THFEF1z H ATF1EZ f  DNHDS - cHos
HLGNZ Hi THFEFL5 | =S i CTESOL | | CHTROE
! THFEF1S | cHOS [l
SENFS Y cHos [l
EIF4A1 B CHTROE BHH
FGFL1 COES |
CHRME 1 MEOUL |
THFEF12-THFEF13
=0%15 |
Frikz HH

move start
 — |  —

Click on a feature for details.
Click on base position to

: it move end
zoom 1 around cursor, Chick —- -~ —

Done
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Comments on TCGA

What's there?

from the Broad:
ht_hg_u133a

from Harvard.
hg-cgh-244a
hg-cgh-415k-g4124a
illumina-mrna-dge

from Johns Hopkins:
humanmethylation27
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Comments on TCGA (2)

from Memorial Sloan-Kettering:

hg-cgh_244a
cgh_1x1m_g4447a

from U North Carolina:
agilent4502a-07-2
agilent4502a-07-3
h_mirna_8x15K
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