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Today’s Topics

Genome Browsers,Accessing Genome
Annotations.

PRACTICAL EXERCISES, three different views
of the BRCAI gene

Discovering GEO, the Gene Expression Omnibus.
Pathway Resources for Systems Biology

Bioinformatics Links Directory, Conducting
Research on the Web



Genome Browsers

Accessing Genome Annotations &
PRACTICAL EXERCISE: Three Different
Views of the BRCAI Gene
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In the Genome Race, the Sequel Is Personal
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maps.google.ca

Joanneaiisontox@gmail.com | Ny Froriie | Savea Locatons | Heip | My ACCOoUNT | S1gn ou
Web Images Groups News Maps Scholar more »

Google Icoffee |2185 East Mall, Vancouver, BC Search Businesses |
Maps Canada

Search the map | Find businesses | Get directions
| Search Results | | My Maps | Print (9 Email @ Link to this page
= ——
[£5) Text View MapViaw

[V ]

Results 1-10 of about 6,156 for coffee near 2185 E
Mall, UBC, BC V6T - lModify search
Categories: Coffee Retail, Coffee Houses

' Original Beanery The - more info »

2706 Fairview Crescent, Vancouver, BC V6T
2B9
(604) 224-2326 - 0.7 km E
Category: Coffee Houses

' Starbucks Coffee Co - more o »
6190 Agronomy Road, Vancouver, BC V6T
123

[+] [€]BH[=]

(604) 221-6434 - 0.4 km SE

Blue Chip Cookies - more info »

6138 Sub Boulevard, Vancouver, BC V6T
2A5

(604) 822-6999 - 1.4 km NE

Category: Coffee Houses

Starbucks Coffee Co - more info

5761 Dalhousie Road, Vancouver, BC V6T
2H9 !leiwaraigymll
(604) 221-0200 - 0.5 km E SenCaumbls

Salt Spring Coffee - more info »

6308 Thunderbird Blvd, Vancouver, BC V6T
124

(604) 221-6400 - 0.6 km S

Starbucks Coffee Co - more info »

4580 10th Avenue West, Vancouver, BC V6R
21

(604) 222-1456 - 2.8 km £

European Crepe Cafe - more info »
4544 West 10th Avenue, Vancouver, BC V6R
2,1

IEAAN A4 ADAN DO e

® <8 < <® <®




et’s Look at the Human Genome...

UCSC Genome Browser on Human May 2004 Assembly

move[ <<< ][ << ][ < ][ > ][ >> ][ >>> ]zoomin[ 1.5x ][ 3x ][ 10x ][ base ]zoom out[ 1.5x ][ 3x ][ 10x ]

position [chr7:127.471,196-127.495.720 | [jump ][ clear | size 24,525 bp.
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Objectives

® By the end of this module:

‘/You will be able to describe the following
concepts: genome annotation, genome builds, and
genome browsers.

s/You will view the genomic location that contains
the BRCAI gene in the human genome using three
different genome browsers.

s/You will be able to compare and contrast the
UCSC, Ensembl and MapViewer systems for
visualizing genome information.



Genome Browsers

® What is a Genome Browser?

- System for displaying, viewing, and accessing
genome annotation data

® Genome annotations = knowledge attached to raw
genome sequence.

- Annotation information comes from many
different sources

v Computational pipelines
v Research groups

v' Databases 12



The “Neopolitan Ice Cream” World
of Genome Browsing:

e UCSC Genome Browser A —

http://genome.cse.ucsc.edu/

® Ensembl

http://www.ensembl.org/

e NCBI Map Viewer

http://www.ncbi.nlm.nih.gov/mapview/




The underlying data is

common for all three

“flavors” of Genome
Browsers.



e NCBI, UCSC and Ensembl use the same
human genome assembly that is generated by
NCBI

- release timing is different between sites.

® Note the version of genome assembly to
which you are referring

- available precomputed info and locations of
features will be different between different
assemblies.



Let’s compare the view of
the BRCAI gene in all
three genome browsers.



Viewing the genomic region
containing BRCA|

® Common features:

‘/ Coordinate system is based
on the build

s/Zoom in and out

‘/Annotations displayed — ie.
Gene features

® Major Differences:

‘/Each Browser has a very
different look and feel

‘/Annotation information
displayed differently

‘/ Different ways to navigate
through the information



http://genome.cse.ucsc.edu/

LUCSC Genome Bioinformatics

Genomes - Blat - Tables - Gene Sorter - PCR - VisiGene - Proteome - Session - FAQ - Help

About 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 sirt mouse and
frog images to examine expression patterns. Genome Graphs allows you to upload and display
genome-wide data sets.

Click on ©
Genome

Browser
link

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. To view the results of the
Genome Browser users' survey we conducted in May 2007, click here.

VisiGene

Proteome News News Archives

Browser

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

Bonmicats 8 Jan. 2008 - Additional Job Opening with UCSC Genome Browser
Proiject

18



Home Genomes Blat Tables Gene Sorter PCR FAQ Help

Human (Hemo 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
Vertehrate v H Human v || May 2004 v ’EIRCN ‘ ’520 ‘ submit

Click here to reset the browser USET HIEITACE o€ %10 el de

[ add your own custom tracks ][ configure tracks and display ][ clear hon

About the Human May 2004 (hgl7) assembly (sequences) ‘

The May 2004 human reference sequence is based on NCBI Build 35 and was produced by the International Human Genome Seg S ea rC h fo r

Sample position queries B R C a I .
’

A genome position can be specified by the accession number of a sequenced genomic clone, an mRNA or EST or STS m
chromosomal coordinate range, or keywords from the GenBank description of an mRINA. The following list shows examples

human genome. See the User's Guide for more information. N Ote Sa. m P I e

Request: Genome Browser Response: e r o e S
chr7 Displays all of chromosome 7 q
20p13 Displays region for band p13 on chr 20

chr3:1-1000000 Displays first million bases of chr 3, counting from p arm telomere

D1633046 Displays region around STS marker D1653046 from the Genethon/Marshfield maps. Includes 100,000 bases on each side as well.
RH18061;RH80175 Displays region between 3TS markers RH18061,RH80175. Includes 100,000 bases on each side as well.

AAK205474 Displays region of EST with GenBank accession AA205474 in BRCA1 cancer gene on chr 17

AC008101 Displays region of clone with GenBank accession AC008101

AF083811 Displays region of mRINA with GenBank accession number AF083811

PRNP Displays region of genome with HUGO Gene Nomenclature Committee identifier PRINP

NI 017414 Displays the region of genome with RefSeq identifier NM_ 017414

NP_059110 Displays the region of genome with protein accession number NP_059110

pseudogene mRINA  Lists transcribed pseudogenes, but not cDNAs

1 PAPS FEPPRIPAPPPI. P IR Y PeeL ¢k N i BRSPS P I FEPIPPIPRS M,




Known Genes

BRCAL (nr 007303)
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56363 - SHCL structural waintensnce of chromosomes
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RefSeq Genes

BRCAZ at chr17:38445840-38530994 - (WX 007302) bresst cancer 1, early onset isaform
(M 007297) breast cancer 1, early onset isoform
© cancer 1, early onser isoform

(N 007206) breast cancer 1, early onset isoform 1

no07303) Bre ncer 1, early onset isoform
(1 007304) breast cancer 1, early onset isoform

(M 007300) breast cancer 1, earl: -t isoforn

1 004656) BRCAL associaced proc:

f_o05758) 1 associated prot:

(N_001018055) BRCAL/BRCAZ-concaining complex, subunit 3
(NM024332) ERCA1/BRCAZ-containing conplex, Subunit 3
~ (NN 015356 cotactor of BRCA:

1
X ein C-terminal helicase 1
BARDT St ohes I TESDIEEISTSSEIE - (VR GODA6E) BACAL ecsociaced RING domain 1

Non-Human RefSeq Genes

BRCAL at chr17:38451295-38529639 ~ (WX 001013416) breast cancer 1, early omset
BRCAL st chri7:38451245-35520630 — (WM 178573) breast cancer 1, sarly onset
Brcel sc chririjs4syioesosioses - (A01zS1e) bresst cancer 1
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Alias of STS Marker
BRCAZ &t chr7:39489430-34659540 - (APHOSTEAD)
Human Aligned mRNA Search Results

Bcooises - fono sapiens BRCLL sssosiated yrotein-i (ibiauitin cathoxy ceriinal hyirolssel, m (cDNN clone Mac: 1530 THAGE:2343
3, DRUA (cDUA clone 961 621917), complece cds.

BCO06540 — Homo sapisns BRCAL, e g e R e 521017), complere cds.
76635 - Hunan BRCAl-associated RING domain protein (BARDL) mFlNA, complete cas.
4505 - Eowo sapiens r Lcails (Breal) wRNA, complece cds.

inal helicase

- Howo sepiens BRCKL inseracting provein S-teminal helicase i, WA (GO clone 1GC:12651 TIAGE:0600T) . camiete o
Homo g protein C-cern: .

I, mA (coMA clone 1ac: 126523
E:3686198) , partial

980), complete ¢
cds.

domain 1 variant, clone: FCCI09A11.
ece cas.

aris1108 o sapiens pucacive DRCAL-interacting protein (BRIP1) mRNA, parcial cds
7045551  Howo sapiens BRCAL assoviaced procein 1 Rk, complece cds.

7035620 - fomo sapiens BRCAl-associated provein 2 [BRAPZ) WANA, complete cds.

45208676 - Homo sapiens mRI sociated prosein varian: proves

AF005085 — Howo sapiens breast rian cancer susceptibility protein splice varisnc (BRCAL) whlia,

ITI5T350 _ Homs sapiens beaest and overien cemeer sumaptiniLicy procein (DRCAS) mENe, DRCALLS2OYT/ZA300/ 473 1T/ 39530/36670/ 4427
0Bs61 - H.sapien: e inilicy procein (BRCAL), 3'DTR.

hone Hoo1 103305 Tmace: usznssy, compiete cds.
o0 clone TmACE:13395T) o
Se5. ThAGE:S041715); complove cds-

5C009535 - Homo sapiens neighbor of

24 - Homo sapiens neighbor of BRC
AK0S3355 - Homo sapiens CONA FLI3T180 fis, clone BRALIZ001038, highly similar to How sapiens BRCAL associated protein 1 (BAP1)
K092725 - Homo sapiens CDNA FLJ35406 £is, clone SRVSHZ007425, highly similac to Nomo sapiens DRCAL associated protein 1 (BAPL)

& e, partial whli ssguence.
one IMAGE:4526858), with apparent retained incron.

5012647 - Homo sapiens neighbor of BRCAL gens 1, RA (cDNA clone MAGE:3SS3519), with apparent recained incrom.
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® Many BRCAI isoforms
V" All located on chr |7

v’ same chr coordinates

¥ different gene structures
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Home Genomes Blat Tables Gene Sorter PCR DNA Convert Ensembl NCBI PDF/PS Session Help

UCSC Genome Browser on Human Mar. 2006 Assembly

move <<< | << | < | > | >> | >>> |Zoomin 1.5x | 3x | 10x | base |200m0ul 1.5x | 3x | 10x |

position/search |chr17:38,449,840-38,530,994 jump | clear |size 81,155 bp. configure |

|enr17 coes o> [ TOEIRTT o)A o IRETEI | B WREER

(W -Eaa!c:-

_ chr17: | 354600008] 35470000] 35450008] 35490000] 35Seeeee| 35510606] 35520008] 35536000

UCSC Gene Fredictions Based on RefSedq, UniFrot, GenBank, and Comparatwe Genomics
BRCA1 mt L t
BRCA1 |
BRCA1 mt
BRCA1 mt
BRCA1 mt
BRCA1 mt |
BRCALI
BRCA1 mt
BRCA1 mt
BRCA1 mt
BRCA1 mt
BRCA1 mt
BRCA1 mt
BRCA1 mt

G e

- .
o

. N

BRCA1

-
-
.

BRCA1 (R
BRCA1 [-—cteeeda

=T RefSeq Genes
| Refseq cenes m— % H——+—+—+ - H— = b
Mammalian Gene IH’I]E'-:t ion FIHI l"FF anHH-
i BC115837 fefebed : Heeerpefecdecterdec
Human mRNAs from GenBank
J Human mRNAS m———t } H—t+—+—+—t—1+— H— H— t Hl—H
Human ESTs That Have Been Sp!icea
J Spliced ESTs } H— +— } H— t H
?

Vertebrate Multiz ﬁhgnment & Phastoons Conservatuon (28 Species

e Cms“u ]LL..JJ.u. | ulllumhhumlhl_ hJ.u,MM.u .L.l ALl 'Lu]

rRhesus IR
nouse HE—HINHEHEIE - H——HH i ——— =1
I N - - -
Hor"se lHIi:“If HIH mmumlum_uﬁnﬁ-wn

e aseim “ﬁ“m ::t:tﬁ%
Opossum :u:!:t H———1

——
-

Flatypus
Lizard i i 11
Chicken 1 e HH
X_tropicalis
_ Stickleback
_J SNPs (126) [ININMEEII] | Ramin III IIIIIIII IIIIl IIII IIIEIIIIIIIII IIIIIIIIIIII}!III%IIIIIIIIIIIII IIII IIIIIIIIIIIII (W wm
J RepeatMasker | M (1 (10 NENE| NEII IIIIIII I llII T A LRCRUE [0IWRED I I |
OV S 1) 1 montnint sl Clsor CIkK grayibhst o = Do
! SOr. kg 3
<o >| left for track options and descriptions. <o >|
default tracks | hide all | add custom tracks | configure | refresh |
TTana Aane Aaeien anmteala halaw: cand ceacs safoach ¢4 albac tunalen Alcalacad
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Tasks

® What genes are on either side of BRCAI on
chr |77

® Can you figure out how to download the
genomic sequence for the BRCAI region?

® Can you figure the display to add/remove
tracks that are (or are not) of interest to
you!

22



Genomes Blat Tables Gene Sorter PCR DNA Convert Ensembl NCBI PDFIPS

Home Help

|_chr17 (g21.31) EEWELCTEWE 1 7a12]

o Base Fosition 38450008[ 38500008]
Gap Locations
J Gap
! UCSC Known Genes (June, 85) Based on UniFrot, RefSed, ¢ GenBank mRNA
VATL =4 BRCA1 -
° i RND2 4 BRCA1 -
BRCA1 1
oom in
H BRCA1 becedd
BRCA1 |
BRCA1L -
H BRCA1 1
BRCAL —
BCO72413 Meferfrrechercctperoded e
H UE4505 et t B e
ER A R e e e o o il
H AY [ ]

Click on a feature for details. Click on base position

Home Genomes Genome Browser Blat Tables Gene Sorter PCR FAQ Help

Get DNA in Window D N A I i n I(

Get DNA for

Position [chﬂ 7:38,451,220-38,530.831 ] D Own Ioad

Note: if you would prefer to get DNA for features of a particular track or table, try the Table Browser using the output format sequence. S e q u e n C e

Sequence Retrieval Region Options:

Add Eextra bases upstream (5") and Dextra downstream (3"

Note: if a feature is close to the beginning or end of a chromosome and upstream/downstream bases are added, they may be truncated in order to avoid extending
past the edge of the chromosome.

Sequence Formatting Options:

® All upper case.

O All lower case.

[OMask repeats: @ to lower case O to N
[JReverse complement (get '-' strand sequence)

[ getDNA ][ extended case/color options |

Note: The "Mask repeats” option applies only to "get DNA", not to "extended case/color options”.
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Use drop-down controls below and press refresh to alter tracks displayed.

Tracks with lots of items will automatically be displayed in more compact modes.
= Mapping and Sequencing Tracks [ refresh |
Base Position Chromosome Band STS Markers FISH Clones Recomb Rate Map Contigs
| dense  ~| | hide  ~| [hide  ~] [hide  ~| [hide  ~| [hide  ~|
Assembly Gap Coverage BAC End Pairs Fosmid End Pairs GC Percent
|hide | |hide | hide | [hide  ~| [hide  ~] [hide  ~|
Short Match  Restr Enzymes
|hide  ~| | hide |
n Phenotype and Disease Associations [ refresh |
= Genes and Gene Prediction Tracks refresh |
UCSC Genes 0Old UCSC Genes Alt Events CCDS RefSeq Genes Other RefSeq
|pack  ~| | hide -] [hide - [hide -] [dense  ~] [hide -]
MGC Genes ORFeome Clones TransMap... Vega Genes Ensembl Genes AceView Genes
|pack  ~| | hide  ~| [hide  ~| [hide  ~| [hide - [hide -
SIB Genes N-SCAN CONTRAST SGP Genes
[ = [hde me - me -| Drop down controls
Exoniphy Augustus RNA Genes ACEScan
fide - [ide - me - [me - |configure the data shown
Pos Sel Genes
h d = L) L]
—E in the image above
n Expression  refresh )
n Regulation " refresh
n Comparative Genomics [ refresh |
n Variation and Repeats
[ + | Pilot ENCODE Regions and Genes
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http://www.ensembl.org/

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

Search Ensembl New to Ensembl?
4 N
Search: [ All species +) for Did you know you can:
The new Ensembl
o e? Add custom track$ NEW! website
e.g. human gene BRCAZ2 or rat X:100000..200000 or using our new We've made some
insulin Control Panel changes to our site, to make it

faster and easier to use.

¢? Upload your own Find out more about what we've

Browse a Genome data changed and why!
and save it to your
The Ensembl project produces genome databases for vertebrates Ensembl account { '
and other eukaryotic species, and makes this information freel ,
available onlinery P 4 2, Search for a DNA or protein sequence

i i ) using BLAST or BLAT
Click on a link below to go to the species' home page.

~

Fetch only the.data uon.want

= Click on Human

Popular genomes (Log in to customize this list) €

el H
b 1 ﬂ‘;ﬁ’ga” ¢2, Download o
4 in FASTA, MySQL and other formats
Mouse e¢? Mine Ensembl with BioMart
NCBIM37 and export sequences or tables in text, html, or Excel
format
erggrafish Still got questions? Try our FAQs

What's New in Release 52 (9 December 2008)
All genomes

® Homo sapiens core database (Human)
® Garilla 2x assemhlv and aenehuild (Garilla)

“«r
[

[ -~ Select a species -~

25



{"J.

Home > Human

Location-based displays
Yhole genome
Chromosome summary

Reqion overview

Region in detal

=+ Comparahve Genomics

Genomic alignments (35)

Mulhi-species
symeny (10)
=- Genebic Variation
Resequencing (b)
Markers
Expon location data

o Bookmark this page

e Configure this page

Search Ensembl, EBI or

comp. (38

Jump from gene to
location using tabs

Location: 6:131,533,762- 131,677,240 =0 000 L

Sanger Institute

AKAPT-001

Chromosome 6: 131,533,782-131,677.,240

Assembly exceptions

cvomosome 6

Assembly exceptions

Eﬂzzmmljllﬂu]m

& cox
[ Click and drag the

« Heglon overview

@_QBL
mouse to recentre
the display

Regionind

Forvar d strand

‘EPBaIL2 ‘FP 11123421 1
“ARG1 ‘AC
‘cRsSP3 “OR

“ENPP3

13120 Mb 13150 Mb

e Add custom data to page Cortigs
; G, ErsemblMavena gene
Use the left-hand
| menus to navigate,
export data and

customise the page
—
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Home > Human

About this species Search Ensembl Human
~ Description
B Genome Statistics .
Search for: G
— Assembly and Genebuil
- Top 40 InterPro hits e.g. gene BRCAZ or AL032821.2.1.143563 or muscular dystrophy
— Top 500 InterPro hits Description Assembly and Genebuild » |
What's New
E- Sample entry points
- Karyotype Assembly
— Location (AL032821.:
~ Gene (BRCA2) This release is based on the NCBI 36 assembly of the human genome [November 2005]. The
data consists of a reference assembly of the complete genome plus the Celera WGS and a

— Transcript (FOXP2-20:

number of alternative assemblies of individual haplotypic chromosomes or regions. Full list of
« Configure this page assemblies —

A CUSTOM A 10 The International Human Genome Sequencing Consortium have published their scientific

page . -
« Export data ‘ analysis of the finished human genome.
* Bookmark this page ® Nature 431, 931 - 945 (21 October 2004)

® WT Sanger Institute Press Release

Annotation

Since release 38 (April 2006) the gene annotation presented has been a combined Ensembl-Havana, geneset
which incorporates more than 18,000 full-length protein-coding transcripts annotated by the Havana team with
the Ensembl automatic gene build. The human genome sequence is now considered sufficiently stable that since
2004 the major genome browsers have come together to produce a common set of identifiers where CDS
annotations of transcripts can be agreed and these identifiers are also shown.

® More information about the CCDS project.

The ENCODE (ENCyclopedia Of DNA Elements) project aims to find functional elements in the human genome.

® More information about the ENCODE resources at Ensembl.

Vega™*

Additional manual annotation of this genome can be found in Vega

Ensembl release 52 - Dec 2008 © WTSI / EBI About Ensembl | Contact Us | Help
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Home > Human Login / Register | BLAST/BLAT | BioMart | Docs & FAQs
Genome

Search Ensembl Ensembl text search
o EFegtour;ealt:[()g)(ZZ) brcal corporate/tree:"Top/Species/Homo sapiens” corp [ Search )
‘ “ Homo sapiens (3) | Your query matched 22 entries in the search database. Viewing hits 1-10
= Gene (18) 123
" Homo sapiens (18) Ensembl Marker: [BRCA1]
= Marker (1) A marker with 2 synonyms (262743 [BRCA1))
L i
= |Specfi-leosrr(1(1))sap|ens ) Source: e52; Feature typ Species: Homo sapiens; Marker.
B Homo sapiens (22) [Region in detail]
Domain (3)
EGe”e (18) ENST00000346315, ENSTOZHIID SS-+-666r-ENST0000034 #03, ENSTO0000353540, ENSTO0000354071,
Marker (1) #00 0393680 ENST00000393683 ENSTO0000393691, associated peptides:
« Configure this page WoP00000246907, ENSPO0O000310938, ENSPO0000312236, ENSPO0000326002,
e Add custom data to ; , ENSPO0000350283, ENSPO0000377285, ENSPO0O000377288, ENSPO0000377294 and
page 35 exons: ELF00000371140, ENSEO0000729436, ENSEO0000865492, ENSEO0000865496,
« Export data ENSEOQ@®0865503, ENSEO0000865520, ENSEO0000865521, ENSEO0000865524, ENSEO0000865528,
« Bookmark this page ENS#®0000865546, ENSEO0000865551, ENSEOO000865553, ENSEO0000865557, ENSEOO000865565,

NSEO0001297284, ENSEOO0001312675, ENSEO0O001360157, ENSEOO001360198, ENSEO0001360203,

- EMEEAAOOLACAAEMEE00001 368002, ENSEO0001383775, ENSE00001383927, ENSE00001473234,
. £00001473237, ENSE00001473240, ENSEO0001473241, ENSEO0001473245,
C I ICI( on £00001516235, ENSEO0001516237, ENSEO0001516259, ENSEO0001577499,

E N SG OOOOOO I 2048 eptibility protein (RING finger protein 53) [Source:UniProtKB/Swiss-Prot;Acc:P38398]
y external identifiers mapped to it:

Arryrmxovicroarray rocus: 20453 1_s_at

Affymx Microarray HCG110: 1993 _s_at, 604_at

Affymx Microarray HuGeneFL: L78833_cds1_at, U64805_s_at

Affymx Microarray Human Exon 1.0 ST v2: 3722383, 3482826, 3800710, 2324530, 3722373, 3722386,
3722372,3722385,3722425,3679671, 3282866

Affymx Microarray U133: 211851_x_at, g6552300_3p_a_at, g2218153_3p_a_at, 204531 _s_at

Affymx Microarray U95: 1993_s_at, 604_at, 33724 _at

Agilent CGH: A_14_P133777,A_14_P135846, A_14_P139703

Agilent Probe: A_32_P180603, A_32_P405851, A_23_P207400

CCDS: CCDS11458, CCDS11454, CCDS11457.1, CCDS11455.1, CCDS11459.1, CCDS11453, CCDS11458.1,
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Home > Human

Location: 17:38,449,840-38,530,994

Gene: BRCA1
Gene summary

porting evidence LocatR

equence
xternal references (15)
Regulation

Comparative Genomics

- Genomic alignments (3
E- Gene Tree

Gene Tree (text)
Gene Tree (alignmen:

ene: BRCA1
Gene: BRCA1 (ENSG00000012048)

gast cancer type 1 susceptibility protein (RING finger protein 53) Source: UniProtkB/Swiss-Prot P38398

e~

=4

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

(Chromosome 17:38,449,840-38,530,994 reverse strand.

Transcripts

There are 10 transcripts in this gene: hide transcripts |

Gene Summary
shows

you information

about the gene

BRCA1-201 | ENSTO0000309486 | ENSPOOOWO0310938 protein_coding
nBRCA1-202 | ENSTO0000346315 | ENSPOOO®D246907 protein_coding
BRGQ1-203 | ENSTO0000351666 | ENSPOOOOW338007 | protein_coding
BRCAT™Q4 | ENSTO0000352993 | ENSPOO0OOW312236 protein_coding
BRCA1-20 NSTO0000353540 | ENSPOOOOORW13772 protein_coding
BRCA1-206 | ENSQO0000354071 | ENSPOO0O0O0ORW 6002 protein_coding
BRCA1-207 | ENSTOONRQ357654 | ENSPOO0O003WN283. | .nratein...codina
BRCA1-208 | ENSTOO000S9gE80 | ENSPO0O0003 .
BrcAT 209 | ExsTonoooaos L esrooooo:. Click here to
BRCA1-210 | ENSTO0000393691 °000003

page
e Export data

« Bookmark this page Gene type
Prediction

Method

Gene summary help|

BRCA1 (HGNC (automatic))
BRCC1, RNF53 [To view all Ensembl genes linked to the name click here. ]

This gene is a member of the Human CCDS set: CCDS11453, CCDS11454, CCDS11455,

view genomic
location

CCDS11456, CCDS11457, CCDS11458, CCDS11459
Known protein coding

Transcripts were annotated by the Ensembl genebuild.

Transcripts

101.16 Kb

Forward strand jme—

BN 384 Mb 3843 Mb 3B/ Mb

EnsemblHavana aene

29

B2 Mb
NBR2-201
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Tasks

® Explore the infformation presented in the
Gene Summary views.

- Can you figure out how to visualize the
alternatively spliced isoforms for BRCAI?

- What can you find out about known
variations in this gene?

® Using the Location Based Displays, can you
figure out how to download the genomic
sequence for the BRCAI region!?
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Gene: BRCA1
[~ Gene summary

i~ Splice variants (10

~ Supporting evidence
~ Sequence

External references (15)

Regulation

- Comparative Genomics
Genomic alignments (3

E- Gene Tree
~ Gene Tree (text)

— Gene Tree (alignment

Orthologues (28)
I~ Paralogues (0)
~ Protein families (1)
B Genetic Variation
Variation Table
~ Variation Image
External Data
E- ID History
— Gene history

« Configure this page

e Add custom data to
page

e Export data

* Bookmark this page

Transcripts

Gene: BRCA1 (ENSG00000012048)

reast cancer type 1 susceptibility protein (RING finger protein 53) Source: UniProtKB/Swiss-Prot P

There are 10 transcripts in this gene: hide transcripts

verse strand.

The Splice Variants
page shows
you information

BRCA1-201 | ENST00000309486 | ENSPO0000310938
BRCA1-202 | ENST00000346315 | ENSP00000246907
BRCA1-203 | ENST00000351666 | ENSPO0000338007 about the
BRCA1-204 | ENST00000352993 | ENSP0O0000312236
BRCA1-205 | ENST00000353540 | ENSP00000013772 1
BRCA1-206 | ENST00000354071 | ENSP00000326002 transcrlpts
BRCA1-207 | ENST00000357654 | ENSPO0000350283 4 pidtéini codirig
BRCA1-208 | ENST00000393680 | ENSP000003772 protein_coding
BRCA1-209 | ENST00000393683 | ENSPO000037 protein_coding
BRCA1-210 | ENST00000393691 | ENSPO00OOJME294 | protein_coding
« Gene summary | ( Splice variants help ) Supporting evidence »
- 13472 Kb i
3B.44 Mb 3895 Mb 3.43 Mb 38.50 Mb 3B.54 Mb
b
EnsemblHavanag... M= 4
A = R T N N 1 S S ¥V N SIS T SR )
- Ot A A A AR A b A
O A i
= 1 S SR S W S N Y T E————_—_—
= W NI NI S A A S R G 1 R
EnsemblHavanag... O : i } = i ¥
O A A AN
= 1 S S S S N " A S 1 N ———
= W NI NI S A A N R i 1 R
= 11 S S S W W O SR NN YV S 1 R
BRem T P e + ++ + -+ B R - B I+ G B F B —
T T e e I e e O
PIRSF domain PIRSF 001734
BRCA1
PS50172 PSE0172

PROSITE profiles
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pme > Human

Login / Register | BLAST/BLAT | Biol

Gene: BRCA1
ene: BRCA1 Gene: BRCA1 (ENSG00000012048)
Gene summary Breast cancer type 1 susceptibility protein (RING finger protein 53) Source: UniProtkB/Swiss-Prot P38398
Splice variants (10) N
. . Location Chromosome 17: 38.449,840-38,530.994 reverse strand.
Supporting evidence
Sequence Transcripts There are 10 transcripts in this gene: show transcripts |
External references (15) ——
Regulation « Variation Table | (Varnatlon Image help ) Exte
Comparative Genomics
Genomic alignments (3 == — !
5 Gene Tree 38.44 Mb BB Mb .43 Mb 3850 Mb 3852 Mb
Variations ] | (G (O L PO LD 0 0 L. (L I I AW I-IIIIUI ||
Gene Tree (text) Ersembitavena e
Gene Tree (alignment 9 T
Orthologues (28) e | gw:' ol
—'
Paralogues (0) N S e —
Protein families (1) -:ﬂ"._
- o EnsemblHavanag... ﬂ'f._
Genetic Variation e —= 44 iyt I { o A
Variation Table g¥==
~ Variation Image V . D . o A ] :
External Data arlatlon ata, ' SR =5
ID History / RN
l . . 5N
Gene history configure display NN
Configure this page i i h 'i -
Add custom data to h /I RQ Vi JEK SN SN Q@ RH T
6 to show more/less ! 17 5™ Bz fe o o oo
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Home > Human Login / Register | BLAST/BLAT | BioMart | Docs & FAQs
Location: 17:38,449,840-38,530,994
Location-based Chromosome 17: 38,449,840‘38,530,994
displays
Whole genome chromosome 17 [ T5¥Npli2 Wgll2 Bnva 1U| M q25.3
Chromosome summary Export image |
Region overview : : B
Region in detail « Region overview | Region in detail help Genomic alignments »
= Comparative Genomics
Genomic alignments .00 Mb Forward strand me—
Synteny (10) 38.00 Mb’ 38.20 Mb_ 38.40 Mb_ 38.60 Mb 38.80 Mb’
. _ 21.31
= Genetic Variation Sl T LT 4
. Contigs
Resequencmg (6) = = m N mEE - L] E— mi —
L|nkage Data [ ] II [N ] [ ] ] n n [ -
Markers "FAM134C “AC100793.8 “RUNDCL “AC109326.11 “AC087650.12-2(]
“TUBGL “EZH1“vPS25 “AC016889.28 [BRCAL “TMEM106A
Configure this page “TUBG2 “‘RAMP2  “G6PC ‘RPL27 = NBR2 "AC087650.12-3
Add custom data to “PLEKHH3 “CCDCS6 “IFIBS “ARL4D  “ET
EnsemblMHavana g... “CNTNAPL “BECN1 “ATL ‘DHX8
page 'CCR10 “WNK4 ‘AND2
Export data A LCNTD]. LAARSD]
Bookmark this page LPSME3
‘aA0C2
tA0C3
ncRNA gene
38.00 Mb 38.20 Mb 38.40 Mb_ 38.60 Mb 38.80 Mb

Ensembl Homo sapiensversion 52.36n (NCBI36) Chromosome 17: 37,990,417 - 38,990,41

Export options L L

n: 17 @ 3844984C - 38530994 Go> &« < '»*<\..||||||‘~‘a > >
L]

available on all o ssng
3BA5Mb /A M 3BaMb 3B51Mb 33

me bhands 2131
Pt e e nrnmminl [ L_THEL i (L B
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http://www.ncbi.nlm.nih.gov/mapview/

%NCB[ Home GenBank BLAST

| Map Viewer Home ) | Help
The Map Viewer provides a wide variety of genome mapping and sequencing data. More.. (xla)
(Search — 1Y v Vertebrates (16)
¥ Mammals (14)
Search: [ Select Group or Organism :) ¥ Primates (3)
for: Scientific name Common name Tools
( Go ) Homo sapiens human Build 36.3 Q B Cf G
T Build 35.1 Q B Cf
Tools Legend v Macaca mulatta rhesus macaque uild 1. Q B G
Pan troglodytes chimpanzee Build 2.1 Q B G
Q)  Search or Browse the Genome ¥ Rodents (2)
® BLAST ) Scientific name Common name Build Tools
C¢  Clone Finder Mus musculus laboratory mouse Build 37.1 Q) B C# @
q G Genome Resources page y Build 36.1 Q) B
Rattus norvegicus rat RGSC v3.4 Q B G
News
) » Monotremes (1)
Annotation update _released for Mar23 20 » Marsuplals )
human genome build 36
, » Other Mammals (7)
An annotation update for the human genome
(NCBI Build 36.3) ... more > Other Vertebrates (@)
Invertebrates (12)

Related Resources

NCBI Home

NCBI Web Search
NCBI Site map
Genome Biology
Taxonomy

Entrez (Global Query)

BLAST
Map Viewer FTP

Small Genomes

Bacteria B

Plants Q

Fungi Q B
Scientific name
Aspergillus clavatus
Aspergillus fumigatus
Aspergillus niger
Candida glabrata
Cryptococcus neoformans
Debaryomyces hansenii
Encephalitozoon cuniculi
Eremothecium aossvoii

I
> Protozoa B
3
v
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available

Two builds of human;
Note many genomes

(46)

Build 1.1
Build 2.1
Build 1.1
Build 1.1
Build 3.1
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NCBI Map Viewer

Auirlantida Drntain Rannma Gene Structure PopSet Tavanamm: Help

Search for [BRCA1 on chromosome(s) |17 ) assembly | All Hvanced Search |

LS Homo sapiens (human) genome view BLAST search the human genome
Map Vi~ ver Home Build 36.2 statistics Switch to previous build

M~ . Viewer Help

ruman Maps Help

Release Notes

NCBI Resources
Genome Project

I ——

N — —

100 — —

I — —

I — —

10— —

I ——

100 C——

1O ——

| ——
——

[ ——

|0 ——

TaxPlot u
Consensus CoDing
Sequence (CCDS) [I
0 0
Human Genome ﬂ [I 0 0 0 ) ) » . 5
Resources “ u “ 1 1 ) I I
L]

RefSeq

Lineage: Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Euarchontoglires:
Primates: Haplorrhini; Catarrhini; Hominidae; Homo: Homo sapiens

September 2006: NCBI released an annotation update for the human genome (NCBI Build 36.2); this update does not change
Organism Data in the genome assembly. The previous version of the genome assembly, NCBI Build 35.1, can still be accessed for Map Viewer
GenBank display and for BLAST. For additional information about changes, statistics, and the status of the CCDS project please refer to:
EST

Whole Genome
Association (WGA)

: ® Release Notes
Genomic e Statistics

mRNA e CCDS Project

Protein The NCBI Map Viewer provides graphical displays of features on the human genome sequence assembly as well as
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Match

all matches

Neighbor of Breal gene |

BRCALI interacting protein C-terminal helicase 1
Neighbor of Breal gene |

Neighbor of BRCAT1 gene 2 (9 hits)

Neighbor of BRCA1 gene | (2 hits)

BRCALI interacting protein C-terminal helicase 1
Neighbor of BRCAT gene |

Neighbor of BRCAT1 gene | (2 hits)

BRCATI interacting protein C-terminal helicase |
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Homo sapiens (human) genome view

Build 36.2 statistics Switch to previous build
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Chr
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Assembly Match
reference

d reference

all matches
similar to neighbor of BRCA1 gene |
BRCAI1PI : like BRCAI
BRCATl-interacting protein |
neighbor of BRCAT gene 2

M N a1

Map element Type

LOC728560 Gene
BRCAIPI  Gene

BRCA1 : breast cancer Iw. éarly onset
BRCA1 : ENSG00000012048

BRIPI Gene
NBR2 Gene
—_— =

BRCAI Gene

BRCAI GENE

Maps

Genes cvto | Genes

S¢q

Genes _cvto | Genes

SCq

Genes cvto | Genes

S¢q

Genes _cvto | Genes

S¢q

~

Genes cvto | Genes

S¢q

ensGenes

dll HIAatCIcey

BRCA1P1 : like BRCAI
BRCA1-interacting protein |
neighbor of BRCAT1 gene 2
neighbor of BRCAT1 gene |

BRCAL1 : breast cancer |, early onset
similar to neighbor of BRCA1 gene |
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Master Map: Genes On Sequence Summary of Maps Maps & Optio®
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Two tasks

® Can you figure out how to LinkOut to the

OMIM and/or Homologene entries for
BRCAI?

® Can you figure out how to download the
genomic sequence for the BRCAI region!?
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Bioinformatics

Session 3.1 - Discovering GEO, the Gene
Expression Omnibus.




Functional Genomics

® What kinds of questions can you ask with

microarray data?

s/ basic research
s/ drug target discovery
s/biomarker discovery

J pharmacology & toxico-
genomics

42

‘/clinical diagnosis -
prognosis, diagnosis, &
disease classification

‘/ gene regulatory networks

s/protein-DNA binding

‘/ + more



cDNA or cRNA copy

Tagged or
incorporating

Ti ti
Tlose O U ey Sgg SS —
RNA
fluor
% v g
gg

Fluorescent intensities cDNA spotted on glass slide
scanned into computer or oligonuclectides built on slide

Figure | | Schematized experimental process using a microarray. Although the specific
protocols differ, the microarray approach first involves isolating RNA or messenger RNA from appropriate
biological samples, making the RNA (or a copy of it) fluorescent, hybridizing it to the microarray, washing off
the excess and scanning the microarray under laser light.

43 source: Butte, A Nature Reviews 2002



Different
Platforms

in situ oligonucleotide
single sample, absolute levels

¥
LT

spotted DNA/cDNA
two samples, relative levels
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Microarray Experiment

® Design
® Collect

® Pre-Process Example = Normalization

® Analyze Examples = Distance measures, data
® Interpret classification, clustering, + more
® Submit Rate Limiting Step = What do

. these results actually mean?
e Publish 4
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Public Microarray Data

® The Gene Expression Omnibus (GEO)
@ repository/archive gene expression data

® data submitted by the research community in
fulfillment of journal requirements

® this public data represents an untapped
resource; potential discovery from existing
data sets is at your fingertips
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GEO Database

Organized by:
Platform
Sample
Series/DataSet
Profile

47



http://www.ncbi.nlm.nih.gov/geo/
c3e

Gene Expression Omnibus
HOME | SEARCH | SITE MAP | Handout | NAR 2006 Paper | NAR 2002 Paper | FAQ | MIAME | Email GEO
NCBI > GEO 2 Not logged in | Login 2

Gene Expression Omnibus: a gene expression/molecular abundance

repository supporting MIAME compliant data submissions, and a curated, m
online resource for gene expression data browsing, query and retrieval. GPL Platforms 5557

| GEO navigation N GSM Samples 284951

GSE Series 11188

—— DataSets I | [ | | el 301696

=‘Gene profiles | | | il Site contents N
— Documentation
={GEO accession | | | u o Overview | FAQ | Find

Submission guide

Linking & citing
:‘GEO BLAST | Journal citations

Programmatic access
:{ DataSets | :| Platforms ] DataSet clusters
w ROWSE GEO announce list
Data disclaimer
% GEOQ accessions '=% Samples l GEO staff

% Series | Query & Browse @

Repository browser
Submitter contacts
SAGEmap

FTP site

:{ Direct deposit / update| ICreate new account | ggg PD?tT?ets

={Web deposit / update | Deposit & Update O
Direct deposit

48 Web deposit

New account

S




Searching GEO

® Are you interested in a ® Are you looking for your
particular type of expt? favorite gene!
v GEO DataSets v GEO Profiles
[
[ —
T —

49



Data in GEO

>120,000 samples
>3.2 billion measurement

200+ organisms
from >2000 labs

freely available online
ftp downloads

50

Total holdings

Public Unreleased Total
Platforms 4407 355 4762
Samples 201401 45428 246829
Series 7883 1623 9506
Browse public holdings

® All contacts
® All platforms
O in situ oligonucleotide (1260)
spotted oligonucleotide (1099)
spotted DNA/cDNA (1850)
antibody (5)
tissue (0)
MS (10)
SARST (1)
MPSS (12)
RT-PCR (7)
oligonucleotide beads (50)
mixed spotted oligonucleotide/cDNA (6)
spotted protein (4)
SAGE (54)
® All samples
RNA (167588)
genomic (30043)
protein (651)
SAGE (993)
mixed (913)
® All series

O 0000000 O0O0O0O0

0O O O O

O




Find
experiment

Find
gene

Find
sequence

P

Query
Entrez GEO
DataSets

g

Query
Entrez GEO
Profiles

Perform
GEO
BLAST

Review experiment design and description

Access ‘Query group A vs B’ tool

DataSet
Records

Profiles
Records

Access hierarchical and K-means clusters

Download value and annotation matrices

Check DataSet value distribution

Link to submitter-supplied records

51

Review gene expression value profile charts

See gene annotation and DataSet title

Link to other NCBI databases

Link to sequence neighbors

Link to profile neighbors

Link to homolog neighbors




® Find microarray experiments that look at the

An Example

expression of genes in cancer

i Query DataSet
F".'d » Entrez GEO
experiment DataSets Records
. Query .
F‘Iel:](‘ie »| Entrez GEO Profiles B
9 Profiles Records

You can use these GEO data mining tools for quick
and easy identification of relevant & noteworthy data
sets. For serious analyses, you should download the
data and use a microarray data analysis software suite.
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-
<> NCBI

HOME | SEARCH | SITE MAP | Handout | NAR 2006 Paper | NAR 2002 Paper | FAQ | MIAME | Email GEO

NCBI > GEO 2 Not logged in | Login (2

Gene Expression Omnibus: a gene expression/molecular abundance
repository supporting MIAME compliant data submissions, and a curated, [ Ll 1o

online resource for gene expression data browsing, query and retrieval. GPL Platforms 4407
GEO navigation GSM Samples 201401
GSE Series 7883
DataSets  cancer m Total 213691
Gene profiles 75on [ Site contents G
Documentation
GEQ accession m Overview | FAQ

Submission guide
Linking & citing

GEOQ BLAST Journal citations

Programmatic access

11

DataSets Platforms DataSet clusters
BROWSE GEO announce list
GEQ accessions Samples Data disclaimer

GEO staff
Query & Browse @

Repository browser
Submitter contacts
SAGEmap

FTP site

GEO Profiles

GEO DataSets

Series

Direct deposit / update | 53Create new account

S 1




All Databases

Search | GEO DataSets R

for |cancer Go | Clear | Save

v v v v N

Preview/Index History Clipboard Details

( Limits

) 2 — - -
The GEO site Display Isuf“ ~| show J20 ~[|Sendto |

| All: 1885 | DflaSets: 339 y Platforms: 206 ‘ Series: 1340 m
GEO FAQ

Items 1 - 20 of 1885
List GEO Contents

Entrez
Help | FAQ

| 1: GDS2926 record: Megakaryocytic differentiation: time course [Homo sapiens]

Summary: Temporal analysis of phorbol ester-treated CHRF-288-11 megakaryoblastic
to undergo megakaryocytic (Mk) differentiation and primary Mk (PriMk) cell
cytokine-treated CD34+ peripheral blood cells. Results provide insight into |
mechanisms underlying megakaryopoiesis.

Parent Platform: GPL887
Reference Series: GSE8914

Type: gene expression array-based, log e ratio
Subsets: 4 agent, 2 cell line, 13 time sets.
Samples: 77

GSME7962: CHRF_Expt3_DMSO_4d_repl m
GSMB87963: CHRF_Expt3_DMSO_4d_rep2

GSMEB7983: CHRF_Expt4 DMSO_4d_repl
GSMEB7984: CHRF_Expt4 DMSO_7d_repl
GSMB7961: CHRF_Expt3_DMSO_12d_repl
GSMB7970: CHRF_Expt3_PMA_1h_repl

FERMOTATI AUBE Euntd DA Th van™
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NCBI T GG@ 3@%5@% s¢

|GEO DataSets _| for |cancer AND human[Orgamsm] Preview | Go | Clearl

leits ] Preview/Index ] History | Clipboard | Details

¢ Enter terms and click Preview to see only the number of search results.
e To save search indefinitely, click query # and select Save in My NCBI.
e To combine searches use #search, e.g., #2 AND #3 or click query # for more options.

Search Most Recent Queries
#15 Search cancer AND human|[Organism]

#14 Search cancer 17:1¢
#13 Search all[filter] 13:08:00 13962

Add Term(s) to Query or View Index:

e Enter a term in the text box: use the pull-down menu to specify a search field.
o Click Preview to add terms to the query box and see the number of search results, or click Index to
view terms within a field.

'Organism jlhuman Preview | Index |

Click AND | OR | NOT |to add a term to the query box
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[Sign In] [Reqister]

B l T GE @ .%@Z‘dgeét "'/ ' 4 My NCBI

PubMed Nucleotide Proten G

ne Structure Journals

DataSets ~| for Icancer AND human[Organism] AND in situ oligonucleotide Preview | Go | Clear | Save Search

Limits | Preview/Index | History | Clipboard | Details |

e Enter terms and click Preview to see only the number of search results.
e To save search indefinitely, click query # and select Save in My NCBI.
* To combine searches use #search, e.g.. #2 AND #3 or click query # for more options.

Search Most Recent Queries Time Result
#16 Search cancer AND human[Organism] AND in situ oligonucleotide[Platform Technology Type] 14:28:29 718
#135 Search cancer AND human|[Organism| 14:27:47 1387
#14 Search cancer 14:17:14 1885
Platform Technology Type : v/
All Fields T1 Index:
Author

»X: use the pull-down menu to specify a search field.

Da‘aS?‘ Type ms to the query box and see the number of search results, or click Index to view terms within a field.
Description
Entry Type
Filter — , : .
. in situ oligonucleotide Preview | Index
GEO Accession “ 2 | |

Number of Platform Probes
Number of Samples
Organism

Platform Technology Type
Publication Date

How many “spotted DNA/cDNA”
Related Platform . ‘ .
bt experiments explore cancer in humans!?

Reporter Identifier

Sample Source

Sample Type ,
Sample Value Type 4

0
:
0
0
0
MeSH Terms : add a term to the query box
0
0
0
0
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[Sign In] [Reqister]

] GED DadeSels L -

Genome

EO DataSets J for |cancer AND human[Organlsm] AND spotted DNA/cDNAIPI Go | Clear I Save Search

|f Limits [ Preview/Index | History \ Clipboard | Details \

Display ISummary v| Show |20 v/ ISend to |

[ All: 530 | DataSets: 60 | Platforms: 109 | Series: 361 %

Items 1 - 20 of 530 Page ||1 of 27 Next

I 1: GDS2415 record@Breast carcinomas and local recurrence [Homo sapiens) GEO Profiles, Links

Summary: AfBlysis of primary breast carcinoma tumors from 50 patients who received
breast-conserving therapy (BCT). 19 patients subsequently developed a local recurrence
of the carcinoma. 9 recurrent tumors also examined. Compared to mastectomy, BCT is
associated with a higher rate of local recurrence.

Parent Platform: GPL3558
Reference Series: GSE4913

Type: gene expression array-based, log2 ratio
Subsets: 2 disease state, 2 specimen sets.

Supplementary
Files:

Samples: 59

TXT download...

GSM110395: wsb 1428 m
GSM110396: wsb 1631

GSM110397: wsb 1642

GSM110398: wsb 1694

GSM110399: wsb 565 <
GSM110400: wsb 575

AT IAANT . saamk TR
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[Sign In] [Reqister]

&
PubMed Nucleotide Protein Genome

3 e GE@ z@kggﬁ, e / My NCBI

PMC Journals

ataSets ~| for |cancer AND human[Organism] AND spotted DNA/cDNA[PI Go | Clear | Save Search

[ Limits | Preview/Index | History | Clipboard | Details |

Display | Summary ~| show |20 ~||Sendto ~|
All: 530 | DataSets: 60 * | Platforms: 109 | Series: 361 %]

Items 1 - 20 of 60 Page ||1 of 3 Next

{1: GDS2415 record: Breast carcinomas and local recurrence [Homo sapiens]) GEO Profiles, Links

Summar, Analysis of primary breast carcinoma tumors from 50 patients who received
breast-conserving therapy (BCT). 19 patients subsequently developed a local recurrence
of the carcinoma. 9 recurrent tumors also examined. Compared to mastectomy, BCT is
associated with a higher rate of local recurrence.

Parent Platform: GPL3558
Reference Series: GSE4913

Type: gene expression array-based, log2 ratio
Subsets: 2 disease state, 2 specimen sets.
S'upplementary TXT download...

Files:

Samples: 59

GSM110395: wsb 1428 m
GSM110396: wsb 1631

GSM110397: wsb 1642
GSM1103S8: wsb 1694
GSM11039S: wsb 565
GSM110400: wsb 575

AR INANT . saamkh TR
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DATASET ‘7, %O
BROWSER

Gene Expression Omnibus

Search for GDS2415[(ACCN] (‘search ) (Clear) (‘ShowAll) |Advanced Search|

Title:
Summary:

Organism:

Platform:
Citation:

Reference Series:
Value type:

Find genes (@

Compare 2 sets of samples

DataSet Record GDS2415:
Breast carcinomas and local recurrence

Expression Profiles ||Data Analysis Tools HSample Subsetsl

Cluster Analysis
Analysis of primary breast carcinoma tumors from 50 patients who received breast-conserving
therapy (BCT). 19 patients subsequently developed a local recurrence of the carcinoma. 9
recurrent tumors also examined. Compared to mastectomy, BCT is associated with a higher rate
of local recurrence.

Homo sapiens
GPL3558: NKI-AVL Homo sapiens 18K cDNA microarray Download

Kreike B, Halfwerk H, Kristel P, Glas A et al. Gene expression profiles of primary breast carcinomas DataSet SOFT fil
from patients at high risk for local recurrence after breast-conserving therapy. Clin Cancer Res L - =
2006 Oct 1;12(19):5705-12. PMID: 17020974 . Series family SOFT file

Series family MINIML file

GSE4913 Sample count: 59
i FT fil
log2 ratio Series published:  2006/09/24 Annotation SOFT file
Data Analysis Tools

Find gene name or symbol: ( Go)

Cluster heatmaps

Find genes that are up/down ¥ disease state

for this condition(s): W specimen

Experiment design and value distribution

NN

NLM NIH GEO Help Disclaimer Section 508
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BROWSER

Gene Expression Omnibus

Search for (GDS2415[ACCN] (‘search ) (Clear) (‘ShowAll) |Advanced Search|

Title:
Summary:

Organism:

Platform:
Citation:

Reference Series:
Value type:

Find genes

Compare 2 sets of samples

DataSet Record GDS2415:
Breast carcinomas and local recurrence

Expression Profiles HData Analysis Tools HSampIe Subsets|

Cluster Analysis
Analysis of primary breast carcinoma tumors from 50 patients who received breast-conserving
therapy (BCT). 19 patients subsequently developed a local recurrence of the carcinoma. 9
recurrent tumors also examined. Compared to mastectomy, BCT is associated with a higher rate
of local recurrence.

Homo sapiens

GPL3558: NKI-AVL Homo sapiens 18K cDNA microarray Download

Kreike B, Halfwerk H, Kristel P, Glas A et al. Gene expression profiles of primary breast carcinomas DataSet SOFT fil
from patients at high risk for local recurrence after breast-conserving therapy. Clin Cancer Res ataSet =
2006 Oct 1;12(19):5705-12. PMID: 17020974 Series family SOFT file

Series family MINIML file

GSE4913 Sample count: 59
i FT fil
log2 ratio Series published:  2006/09/24 Annotation SOFT file
Data Analysis Tools

| — brcal
Find gene name or symbol:

Cluster heatmaps

Experiment design and value distribution

NN

Find genes that are up/down W disease state
for this condition(s): W specimen

NLM NIH GEO Help Disclaimer Section 508
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GD32415 /1925 / FABP3
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b= = = =0 = =0 = = = =0 = = = = = = = =0 = = =0 = = =) = = =0 = = = = = = = 5= = = = = = = B =l = =3 = = = = = = = = = = b= = = =
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Gle|a|lo|s|a Gslo|lo|lo|s|a|lo|c|6|a|o Glo|o|o|s|o slé|a|lo|s|a|o|o|a Glo|o|o|d|o|o|o Gla|o|o Glé|o|o|6|a|o|o
disease state no tumor recurrence tumor recurrence
specimen primary tumor recurrent tumor

= {dual channel) log2 ratio
= percentile rank within the sample

® thumbnail image represents the abundance profile for an
individual gene across each Sample in a DataSet

® bars at the bottom of the chart represent experimental
subsets within the DataSet.

® Red bar: measured level of abundance

® Blue square: indication of where the expression of that gene
falls with respect to all other genes on that array

6l
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BROWSER

Gene Expression Omnibus

Search for GDS2415[ACCN] | (search) (Clear) (‘Show All') (Advanced Search)

DataSet Record GDS2415: (Expression Profiles ) (Data Analysis Tools ) (Sample Subsets)

Title: Breast carcinomas and local recurrence Cluster Analysis

Summary: Analysis of primary breast carcinoma tumors from 50 patients who received breast-conserving therapy
(BCT). 19 patients subseqguently developed a local recurrence of the carcinoma. 9 recurrent tumors
also examined. Compared to mastectomy, BCT is associated with a higher rate of local recurrence.

Organism: Homo sapiens
Platform: GPL3558: NKI-AVL Homo sapiens 18K cDNA microarray
Download

Citation: Kreike B, Halfwerk H, Kristel P, Glas A et al. Gene expression profiles of primary breast carcinomas DataSet SOFT fil

from patients at high risk for local recurrence after breast-conserving therapy. Clin Cancer Res 2006 I ataSet =

Oct 1;12(19):5705-12. PMID: 17020974 I Series family SOFT file

| Series family MINIML file
Reference Series: GSE4913 Sample count: 59 I Annotation SOFT file
Value type: log2 ratio Series published: 2006/09/24
Data Analysis Tools

Find genes > ( )

Step 1: Select test and significance level
Compare 2 sets of samples (2 q
[ Two-tailed t-test (A vs B) E Significance level:

) > 4

Cluster heatmaps

Step 2: Select which Samples to put in Group A and Group B
Experiment design and value distribution >

Step 3: Query Group A vs. B
. J

6 NLM NIH GEO Help Disclaimer Section 508



Hrmresrews
— GED nofiles LA MyNCBI B
[Sian In] [Register]

iles ~| for | Go | Clear |
|" Limits | Preview/Index History Clipboard 1 Details
Display | Summary d Showl 20 ~| Sortby| Select ~||Sendto  ~| Download profile data |«
" Al 2192 "m
Items 1 - 20 of 2192 Page ||1 of 110 Next
™ 1: GDS2415 record | GPL3558 19198 [Homo sapiens) 59 samples Profike Neighbors . Chromosome Neighbors, Links
Annotation: SFRS2IP: Splicing factor, arginine/serine-rich 2, interacting protein J l J |L
ll.
Reporter: H78241 frf*rl“'"T1’| ™ [' 7y
Experiment: Breast carcinomas and local recurrence, gene expression array-based, log2 ratio
f—
[ 2: GDS2415 record | GPL3558 19188 [Homo sapiens) 59 samples  Profie Neghboes , Links
Annotation: yg20e10.s1 Soares infant brain 1INIB Homo sapiens cDNA clone IMAGE:32609 3-, mRNA
sequence u JLI J |_L] Ll J
TR
Reporter: R43734
Experiment: Breast carcinomas and local recurrence, gene expression array-based, log2 ratio T
™ 3: GDS2415 record | GPL3558 19184 [Homo sapiens) S9 samples  Crvomosoms Nesghbors , Links
Annotation: LIPC: Lipase, hepatic _ Il
Reporter: N68256 ull]v[[nl‘tq['"‘['rmrrlrlnl]’r'ﬂj’lp -‘r;ll
Experiment: Breast carcinomas and local recurrence, gene expression array-based, log2 ratio
p—
™ 4: GDS2415 record | GPL3558 19172 [Homo sapiens] 59 samples Cromosome Neighbors,, Links
Annotation: SMARCAL: SWI/SNF related, matrix associated, actin dependent regulator of chromatin, ... TR -
Reporter: AA496809 :ll]fJr:lllll'J]"!']]lll'!Ll":n]‘q["':l-‘[“]F-Jﬁ
Experiment: Breast carcinomas and local recurrence, gene expreédion array-based, log2 ratio . .



A vs B Query Tool

Take home message: GEO data analysis tools are great
for quick identification of interesting leads; you download the
data to carry out more robust statistical analyses

® Purpose: To help identify gene profiles that
display marked differences in expression level
between two subsets of experimental factors
(e.g. tissue, strain, time, dose, etc).

e Caveats: The "mean group A vs B" is
perhaps the most rudimentary means of
filtering data; t-test is well established but
comes with a set of basic assumptions.
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A Simple Test

® Student’s t-test

- Assumptions: Normality, equal variance

m —m

f = tumor normal ¢

) 2 '

A

Sfunmr + Snm'mu/

tumor normal

m. = mean expression value in class 1 LAY
N. = number of examples in class 1 YA

. = variance
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psiy DATASET , w
> NCBI BROWSER "

Gene Expression |

Search for |GDS2853[ACCN] (‘search) (‘Clear) (‘Show All) (Advanced Search
DataSet Record GDS2853: (Expression Profiles ) (Data Analysis Tools ) (Sample Subsets)
. Title: Low and high grade astrocytomas Cluster Analysis
Summary: Comparison of low and high grade astrocytoma brain tumors. Results provide insight into the 4
molecular differences between the two types of tumors.
Organism: Homo sapiens

Download
Platform: GPLO1: Affymetrix GeneChip Human Genome U9S Version [1 or 2] Set HG-U9SA B o

[ ] [ ]
Series family SOFT file
Reference Series:  GSE3185 Sample count: 16
Series family MINIML file
Value type: count Series published: 2005/08/24 S otaton S ORTIe

Data Analysis Tools
Find genes @

() Find gene name or symbol: (Go)

Compare 2 sets of samples )

Cluster heatmaps ‘ Find genes that are up/down #other -
/ for this condition(s): ™ disease state (Go )

Experiment design and value distribution )

NLM NIH GEO Help Disclaimer Sectil

http://www.ncbi.nlm.nih.gov/sites/GDSbrowserlacc=GDS2853
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GEO limitations

Differential expression can only be done for
“Datasets” (GDS™*%)

T-tests only

Very little control over parameters

Output is not that easy to use
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Be careful with p < 0.05

® |n GDS2853 example, 2912 genes met p<0.05

® This is | 1% of the genes on the array

® Expect 5% by chance (this is what p < 0.05
means)

® Probably ~1/2 of the selected 2912 are false
positives

® This is the “multiple testing” problem
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ROWSER r

! I:Advanced Search)

ision Profiles > "T:Data Analysis Tools:} ":':Sample Subsetsi:)

D OW n I O a d | tumors. Results provide insight into the
s,

7

Data Types

rrsion [1 or 2] Set HG-U95A I DataSet SOFT file

Contains DataSet information, Series family SOFT file
experiment variable subsets and Series family MINiML file
expression value measurements

SOFT _ text based 1: 2005/08/24 (plain text, tab-delimited format).
MiNiML* - xml| based

Cluster Analysis

16

Annotation SOFT file

*MIAME Notation in Markup Language

all GEO data are available for bulk download:
ftp://ftp.ncbi.nih.gov/pub/geo/DATA




More Serious Tools

® f[ree

= R + Bioconductor

- TIGR MultiExperimentViewer (MeV)

® Commerical
- Genespring—ArrayAssist

- Rosetta Resolver
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Imaging, Diagnosis, Prognosis

Gene Expression Profiles of Primary Breast Carcinomas from
Patients at High Risk for Local Recurrence after

Breast-Conserving Therapy

gene of interest

Bas Kreike,"* Hans Halfwerk, > Petra Kristel, > Annuska Glas,? Hans Peterse,” F A B P 3

Harry Bartelink,” and Marc J. van de Vijver®

Abstract Purpose: Several risk factors lor local recurrence of breast cancer alter breast-conserving

therapy (BCT) have been identilied. The dentification of additional risk factors would be very
useful in guiding optimal therapy and also in improving understanding of the mechanisms
underlying local recurrence. We used cDNA microarray analysis to identily gene expression
profiles associated with local recurrence.

Experimental Design: Using 18K ¢cDNA microarrays, gene expression profiles were obtained
from 50 patients who underwent BCT. Of these 50 patents, 19 developed a local recurmence,
the remaming 31 patents were selected as controls as they were free of local recurrence at least
11 years aflter reatment. For 9 of 19 patients, the local recurrence was also avadable for gene
expression profiling. Unsupervised and supervised methods of classification were used 1o
separate patents in groups corresponding to disease outcome and 1o study the overall gene
expression pattern of pomary tumors and their recurrences.

Results: Hierarchical clustening of patents did not show any groupng reflecting loca recumence
status. Supervised analysis revealed no significant set of genes that was able 1o distinguish
recurring tumors from nonrecurring tumors. Paired-data analysis of primary tumors and local
recurrences showed a remarkable similanty n gene expression profile between primary tumors
and their recurrences.

Conclusions: No signilicant differences in gene expression between primary breast
cancer tumors i patients with or without local recurrence after BCT were identfied. Furthermore,
analyses of pnmary tumors and local recurrences show a preservation of the overall gene
expression pattern i the local recurrence, even alter radotherapy.

Breast conserving therapy (BCT) has become the therapy of
choice for a large proportion of breast cancer patients. Several
randomized controlled trals have shown no difference in
survival rates after BCT or mastectomy for stage I and 11 breast
cancer (1-4). Studies comparing the psychological effects of
BCT with mastectomy have shown that patients treated with

[ T g ol SUSNN RS REPVIRPNE AN AR TR e e i

71

recurrence compared with mastectomy. A local recurrence rate
of 10% mn 10 years followup is generally considered as
cinically acceptable for T,.3Ng.; breast cancers. However, local
recurrence up to 30% have been reported in young patients
(7. 8)

Several risk factors for local recurrence after BCT have been
HI RSRPEY DU TR RRTENE Y P <l e 2 | PO feae




BROWSER

Gene Expression Omnibus

Search for (GDS2415[ACCN] (‘search ) (Clear) (‘ShowAll) |Advanced Search|

Title:
Summary:

Organism:

Platform:
Citation:

Reference Series:
Value type:

Find genes

Compare 2 sets of samples

DataSet Record GDS2415:
Breast carcinomas and local recurrence

Expression Profiles HData Analysis Tools HSampIe Subsets|

Cluster Analysis
Analysis of primary breast carcinoma tumors from 50 patients who received breast-conserving
therapy (BCT). 19 patients subsequently developed a local recurrence of the carcinoma. 9
recurrent tumors also examined. Compared to mastectomy, BCT is associated with a higher rate
of local recurrence.

Homo sapiens

GPL3558: NKI-AVL Homo sapiens 18K cDNA microarray Download

Kreike B, Halfwerk H, Kristel P, Glas A et al. Gene expression profiles of primary breast carcinomas DataSet SOFT fil
from patients at high risk for local recurrence after breast-conserving therapy. Clin Cancer Res ataSet =
2006 Oct 1;12(19):5705-12. PMID: 17020974 Series family SOFT file

Series family MINIML file

GSE4913 Sample count: 59
i FT fil
log2 ratio Series published:  2006/09/24 Annotation SOFT file
Data Analysis Tools

Find gene name or symbol: P

Cluster heatmaps

Experiment design and value distribution

NN

Find genes that are up/down W disease state
for this condition(s): W specimen

NLM NIH GEO Help Disclaimer Section 508
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Emntrex

CED Profiles — OW

PubMed Nucleotide Protein Mructure PMC Journals
iles ~| for |"GDS2415"[ACCN] fabp3 Go | Clear | Save Search
|, Limits | Preview/Index | History \ Clipboard [ Details ‘
Display | Summary ~| Show|20  ~| Sort by | Subgroup effect ~||Sendto ¥/ Download profile data |«

[ All: 2 \

Items1-2o0f 2 One page.
I 1: GDS2415 record | GPL3558 1925 [Homo sapiens] 59 samples Profile Neighbors , Chromosome Neighbors , Links
Annotation: FABP3: Fatty acid binding protein 3, muscle and heart (mammary-derived C O -

growth inhib... L . ' L Il I...L
Reporter: AA044307 if [flr'lll]1|1[ll‘j|1r|1|]|‘pJ ‘-"J-_A JVJ )
Experiment: Breast carcinomas and local recurrence, gene expression array-based, log2 et et ey e .
ratio
I~ 2: GDS2415 record | GPL3558 11434 [Homo sapiens] 59 samples Cnhromosome Neighbors , Links
Annotation: FABP3: Fatty acid binding protein 3, muscle and heart (mammary-derived . .
growth inhib... ij_l . o IJ
,1 | SR — ] X . .Il_..l.
Reporter: AA148548 : hntyr S I w]r _
Experiment: Breast carcinomas and local recurrence, gene expression array-based, log2 : . — *
ratio
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GED nofites

for ["GDSZ415"[ACCN] fabp3 Go | Clear | Save Search

| Limits | Preview/Index | History | Clipboard | Details |

Display | Summary | Show| 20  ~| Sort by | Subgroup effect v||Sendto  ~| Download

| All: 2 ‘

Items1-2of 2

I 1: GDS2415 record | GPL3558 1925 [Homo sapiens]

Annotation:

Reporter:

Experiment:

PMC Ji

My NCBI
[Sian In] [Reqister]

ofile data |'&
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[Sign In] [Register)

~| for | Go | Clear |
| Limits | Preview/index | History | Clipboard | Details |
Display | Summary ~| Show| 20  ~| Sort by | Select ~||Sendto  ~| Download profile data |«

[ Az 6 "

Items1-60f6 One page.
™ 1: GDS2415 record | GPL3558 1925 [Homo sapiens] 59 samples Profe Neighbors , Grvomosome Neighbors , Links
Annotation: FABP3: Fatty acid binding protein 3, muscle and heart (mammary-derived growth inhib... L : II ;
Reporter: AAD44307 Ll.n:nrl.ll.ll.[r,[lmqrpj snj-l:“' J'I]J =
Experiment: Breast carcinomas and local recurrence, gene expression array-based, log2 ratio e -

j—
[™ 2: GDS2415 record | GPL3558 13888 [Homo sapiens) 59 samples  Profie Naghbors , Links
Annotation: Transcribed locus, strongly similar to NP_066407.1 histone family, member B... T R Gl O
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Reporter: AI076718 mkmmppr‘mm‘r}rﬁr-‘ J'-‘
Experiment: Breast carcinomas and local recurrence, gene expression array-based, log2 ratio e - :

j—
[ 3: GDS2415 record | GPL3558 2942 [Homo sapiens] 59 samples  Profile Neighbors , Chvomosome Neighbors , Links
Annotation: HIST2H2BE: Histone cluster 2, H2be i :I MR
Reporter: AA010223 L[""][N][I[]Fﬂﬂﬂl’[l][ﬂ‘“ "][ s
Experiment: Breast carcinomas and local recurrence, gene expression array-based, log2 ratio ’ e -
™ 4: GDS2415 record | GPL3558 757 [Homo sapiens]) 59 samples Profe Neighbors , Ghvomosome Neighbors , Links
Annotation: HIST1H2BK: Histone cluster 1, H2bk . ° . - J .
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Profile Neighbors

Take home message: GEO data analysis tools are great
for quick identification of interesting leads; you download the
data to carry out more robust statistical analyses

® Connects groups of genes that have similar
expression profiles within a DataSet

- pre-computed

- calculated by Pearson correlation coefficients
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Other Features

® Cluster Heat Maps

- precomputed sample and
gene hierarchical cluster heat
maps provided

- different methods available;
can select, expand, download

e GEO BLAST

- retrieve gene expression
profiles by sequence
similarity
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GEQO, the gene
expression omnibus

® public repository of expression data from
many different experimental platforms

® Main uses
s/ search for experiments of interest

\/ search for expression information about
gene of interest

® submit, search, analyses tools available

® data standards required MIAME, MiNiML
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Credits & References

® NCBI GEO: mining tens of millions of
expression profiles—database and tools
update. BarrettT, et al. Nucleic Acids Res. 35
(2007) D760-5. [PMID: 17099226]

® GEO: the Gene Expression Omnibus

http://www.ncbi.nlm.nih.gov/projects/geo/info/
GEOHandoutFinal.pdf

® Dr. Paul Pavlidis, UBC Bioinformatics Centre
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Bioinformatics

Session 3.2 - Pathway Resources for Systems Biology




Proteomics

® How large is the human proteome, anyway!

&IASS S|4z D ESERIPEIOR
. representative protein from every
Non Redundant Proteins 20,000-25,000 gene locus
: different proteins obtained by
Variants 50,000-500,000 splicing or proteolysis
Combinatorial Variant >10.000.000 different proteins generated by
ombinatorial variants ’ ’ somatic DNA rearrangements
, : proteins that differ in chemical
Protein Species >100,000 composition due to PTM
: proteins that differ by genetic
Protein Alleles 75,000-150,000 variation (coding SNPs)

gl source: Uhlen M et al, Molecular & Cellular Proteomics (2005)




Cellular Pathways

e T 1

--------

e
e e LT

-
P HLERE

------------------

® A striking similarity between intracellular
signaling pathways and the Tokyo subway
system
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Pathway Information

Databases
— Fully electronic
— Easily computer readable

Literature

— Increasingly electronic

— Human readable
Biologist’s brains

— Richest data source

— Limited bandwidth access
Experiments

— Basis for models
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http://www.pathguide.org/

POTh g U Id €  the pathway resource list
/

Protein-Protein
Interactions

Metabolic Pathways
Signaling Pathways
Pathway Diagrams

Transcription Factors /
Gene Regulatory
Networks

Protein-Compound
Interactions

Genetic Interaction
Networks

Protein Sequence
Focused

Other

EXIC

Organisms

[ Al

“r
—/

Availability

[ Al

<

Standards

[ Al

“r

 Statistics &
Analyze Pathguide
Comments, Questions,
Siunnoetinne arn Alwave

)
( Reset X Search )

Complete Listing of All Pathguide Resources

Pathguide contains information about 287 biological pathway resources.

Click on a link to go to the resource home page or 'Details' for a
description page. Databases that are free and those supporting BioPAX,
CellML, PSI-MI or SBML standards are respectively indicated.

If you know of a pathway resource that is not listed here, or have other
questions or comments, please send us an e-mall.

Major update
All resources were recently reviewed
and many new ones were added

Get the Stats
Detailed Pathguide resource
statistics now available

Pathguide Published
Please cite the Pathguide Publication
\ J

Protein-Protein Interactions
Database Name (Order: alphabetically | by web popularity © )

3DID - 3D interacting domains

ABCdb - Archaea and Bacteria ABC transporter database

AfCS - Alliance for Cellular Signaling Molecule Pages Database
AllFuse - Functional Associations of Proteins in Complete Genomes
aMAZE - Protein Function and Biochemical Pathways Project
ASEdb - Alanine Scanning Energetics Database

ASPD - Artificial Selected Proteins/Peptides Database

BID - Binding Interface Database

BIND - Biomolecular Interaction Network Database

BioGRID - General Repository for Interaction Datasets

BRITE - Biomolecular Relations in Information Transmission and Expression

CA1Neuron - Pathways of the hippocampal CA1 neuron
Cancer Cell Map - The Cancer Cell Map
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Full Record Availabilty Standards

Details Free
Details Free
Details Free
Details X
Details Free
Details Free
Details Free
Details X
Details Free
Details L
Details Free
Details Free
Free

Details



Using Pathway Information

For Simulation ot Databases

/" Literature
—— mi ggi

Accurate Pathway Model

=]
Pathway
Information Expert knowledge
(BioPAX) Y]
N, as

Experimental Data
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Aim: Convenient Access to Pathway Information

http://www.pathwaycommons.org Pathwa Y

Commons

community pathway databases

L3

W L I Cytoscape query % E%
“,. ; DPEI'I{’IEEEES | CellDesigner . _ﬂ'
':‘-."' I}‘ é "’ I GenMAPP h yria v re

Wirtual Cell ||

),
*E' 3 S add links
: molecular profiles
common language
ﬁ- L o ] _ QEAOMeS
PLUMAZ — __f:" =] Enzem

llarature context

z

Facilitate creation and communication of pathway data
Aggregate pathway data in the public domain
Provide easy access for pathway analysis

Long term: Converge
to integrated cell map
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Using Pathway Information

Accurate Pathway Model

For Simulation / Databases

therature

«-».4— 33

Expert knnwledge
Pathway f\

Pathway <A
Information KL
Analysis o
(Cytoscape) {=elliMag) X

Experimental Data
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Cytoscape - Network
Visualization and Analysis

C 1
S

* Freely-available (open-source, java) software

» Visualizing biological networks (e.g.
molecular interaction networks)

* Analyzing networks with gene expression
profiles and other cell state data

UCSD, I1SB, Agilent, MSKCC, Pasteur, UCSF, UToronto
Other software: Osprey, BioLayout, VisANT, Navigator, PIMWalker, ProViz

.y

/1

http://cytoscape.org
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ana

ZExioscape Desiaop (hew Sesator),,

File Edit View Select Layout Plugins Help

IEEQRQ A B @ smwe

GIaE

Cytafanel 1 il
—|-% Network-+  Editor |
[re— Modes  Edges

[ 3109) 36205

Welcame to Cytoscape 2.4.0-b1

m Cearch W" I.I._H E

galFilrered.sif

CyicPane| 2

MNode Attribute Browser [ galFilterad.sif )

BO8

o wm

Right-click + drag to 200M

(o] gal LBGexp gal LRGsig galiACexp galdfdaig galE0Rexn gallll
YGLOOBC =0.352 1.0007E=5 =0, 282 7 lIGGE=-4 =573 126231~
YCLDGTC 0,164 0.0012873 =0.085 0.11481 0301 000271
YHL145W =0.764 3.148E-11 =0.098 005338 =1.237 1.19164 :

I-M-i Edge Attribute Browser

MNetwork Attribute Browser |
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Pathway Graphs

Edge
Node
Node

® |n addition to describing the network
topology, nodes and edges can each have
their own attributes
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Visual Style

Customized views of experimental data in
a network context

Network has node and edge attributes
» E.g. expression data, interaction type, GO function

Mapped to visual attributes
» E.g. node/edge size, shape, colour...

E.g. Visualize gene expression data as
node colour gradient on the network
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Visual
Style

S

Load “Your Favorite Network” I

oo
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Vi | @
ISUda
y -0.01
-0.016
-0.25
-0.352
. . AT XY
-0.357 P 0.044
. O
0712 .

Load “Your Favorite Expression’
Dataset

0,074
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Visual
Style

Expression data mapped
to node colours



Systems Biology

® Goals:
\/ integrating diverse data types, pathways

\/cellular simulations

® Community approaches:

\/ pathguide, pathway commons, cytoscape

® Open data exchange key to success
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Credits & References

® Dr. Gary Bader, DCCBR, Uof T

slides/images used with permission

® Cary MP,Bader GD, Sander C “Pathway
Information for Systems Biology”, FEBS
Letters (2005)
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Bioinformatics Links
Directory

Finding online tools & resources for Life
Sciences research
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Conducting Research on the Web: 2007 Update for
the Bioinformatics Links Directory

Joanne A. Fox, Scott McMillan and B. F. Francis Ouellette*

UBC Bicinformatics Centre (http://bicinformatics.ubc.ca/), |

Vancouver, British Columbia, Canada, V6T 1Z4

Received May 18, 2007; Accepted May 22, 2007

ABSTRACT

The Bioinformatics Links Directory, http://
bioinformatics.ca/links directory, is an actively
maintained compilation of servers published in this
and previous issues of Nucleic Acids Research
issues together with many other useful tools,
databases and resources for life sciences research.
The 2007 update includes the 130 websites high-
lighted in the July 2007 Web Server issue of Nucleic
Acids Research and brings the total number of
servers listed in the Bioinformatics Links Directory
to just under 1200 links. In addition to the updated
content, the 2007 update of the Bioinformatics Links
Directory includes new features for improved
navigation, accessibility and open data exchange.
A complete listing of all links listed in this Nucleic
Acids Research 2007 Web Server issue can
be accessed online at, http://bioinformatics.ca/
links directory/narweb2007. The 2007 update of
the Bioinformatics Links Directory, which includes
the Web Server list and summaries is also available
online, at the Nucleic Acids Research web site,
http://nar.oupjournals.org.

COMMENTARY

With the publication of the 2007 Nucleie Aclds Researeh
Web Server issue. we have a chance to reflect on how the
web has transformed the way we conduct scientific

W2-W4 Nucleic Acids Research, 2008, Vol. 36, Web Server issue

doi:10.1093/nar[gkn399

Keeping pace with the data: 2008 update on the
Bioinformatics Links Directory
Michelle D. Brazas', Joanne A. Fox?, Timothy Brown', Scott McMillan® and

B. F. Francis Ouellette'*

'Ontario Institute for Cancer Research, 101 College St, Suite 800, Toronto, Ontario, Canada M5G 0AS3,
2University of British Columbia, Michael Smith Laboratories and 2University of British Columbia, Office ¢
Learning and Technology, Vancouver, British Columbia, Canada

Received June 3, 2008; Revised and Accepted June 5, 2008

ABSTRACT

The Bioinformatics Links Directory, http://bioinfor
matics.ca/links_directory/, is an online resource for
public access to all of the life science research web
servers published in this and previous issues of
Nucleic Acids Research, together with other useful
tools, databases and resources for bioinformatics
and molecular biology research. Dependent on
community input and development, the Bioinfor-
matics Links Directory exemplifies an open access
research tool and resource. The 2008 update
includes the 94 web servers featured in the July
2008 Web Server issue of Nucleic Acids Research,
bringing the total number of servers listed in the
Bioinformatics Links Directory to over 1200 links. A
complete list of all links listed in this Nucleic Acids
Research 2008 Web Server issue can be accessed
online at http://bicinfomatics.ca/links_directory/
narweb2008/. The 2008 update of the Bioinformatics
Links Directory, which includes the Web Server list
and summaries, is also available online at the
Nucleic Acids Research website, http://nar.oxford
iournals.ora/.

networks at play in a given disease or biological
or ask questions that explore the commonalities
iations between large data sets from different n
lecules, species or organisms.

Keeping pace with these advances in techne
data output has been the number of specialized
vers and bioinformatic resources developed or
to meet these new data intensive research nee
2004, Nucleic Acids Research has peer-reviewed
lished in their Web Server issue, a compendiu
latest web servers and freely available online bion
tools to keep researchers abreast of the deluge of
matic resources available to them. This year’'s W
issuc introduces an additional 94 bioinform:
molecular biology web servers, 10 of which an
(Table 1). Along with the long-standing Datat
(1), the special Web Server issues represent an i
source of bioinformatic tools and resources for
national life-science research community. The
listing of URLs cited in the 2008 Web Server
be accessed online at the Nucleic Acids Researc)
http://nar.oxfordjournals.org/, as well as at http;
matics.ca/links_directory/narweb2008/.

The Bioinformatics Links Directory, http://bioin
ca/links_directory/, is a public, curated collectior



http://biocinformatics.ca/links _directory/

Bioinformatics Links Directory

The Bioinformatics Links Directory features curated links to molecular resources, tools and
databases. The links listed in this directory are selected on the basis of recommendations from

bioinformatics experts in the field. We also rely on input from our community of bioinformatics users

for suggestions. Starting in 2003, we have also started listing all links contained in the NAR

Webserver issue.

l Search Directory |

Computer Related (64)

This category contains links to resources relating to
programming languages often used in bioinformatics.
Other tools of the trade, such as web development and
database resources, are also included here.

Education (75)

Links to information about the techniques, materials,
people, places, and events of the greater bioinformatics
community. Included are current news headlines,
literature sources, educational material and links to
bioinformatics courses and workshops.

Human Genome (128)

This section contains links to draft annotations of the
human genome in addition to resources for sequence
polymorphisms and genomics. Also included are links
related to ethical discussions surrounding the study of
the human genome.

Model Organisms (204)

Included in this category are links to resources for
various model araanisms ranaina from mammals to

DNA (441)

This category contains links to useful resources for DNA
sequence analyses such as tools for comparative
sequence analysis and sequence assembly. Links to

programs for sequence manipulation, primer design, and

sequence retrieval and submission are also listed here.

Expression (272)

Links to tools for predicting the expression, alternative
splicing, and regulation of a gene sequence are found
here. This section also contains links to databases,
methods, and analysis tools for protein expression,
SAGE, EST, and microarray data.

Literature (35)

Links to resources related to published literature,
including tools to search for articles and through
literature abstracts. Additional text mining resources,
open access resources, and literature goldmines are
also listed.

Other Molecules (15)

Bioinformatics tools related to molecules other than DNA,

RNA_ and orotein_ This cateaorv will include resources

Main Page
Citations
Acknowledgements
News

Suggest URL

NAR Collaboration
RSS Feeds

Nucleic Acids
Research

Narw Open Accews B



Your Feedback is
Important!

navigate to:
bioteach.ubc.ca/bioinfo2009

| The Educational Facilities of the Michael Smith Labs
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Laboratory Bioinformatics | S
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Workshop Evaluation:
Click Here to take survey
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Thanks for attending the
AMBL Laboratory
Bioinformatics VWorkshop

® Questions! Please contact:

Dr. Joanne Fox
Michael Smith Laboratories
joanne@msl.ubc.ca




