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Features of Genome Browser

Navigation in Genome Browser

Import and Export of Information from Genome Browser
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Methylation and Gene Expression Profiling of
Prostate Cancer
Methylation profiling of prostate cancer (GSE 15298)

» 20 prostate cancer tissues (Cy5); Pooled reference lymphocyte of age
matched, healthy men (Cy3)

» Agilent Human 244K CpG Island Array (treated like expression array)

Gene expression profiling of prostate cancer (GSE 3325)

* 6 benign, 6 metastatic prostate cancer, 7 primary prostate cancer
» Affymetrix Human Genome U133 Plus 2.0 Array

Agilent Technologies




Features of Genome

Browser
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Flexible and Interactive Genome Browser
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Genome Browser

Three types of objects can be plotted and viewed in Genome
Browser

*Experiment Data
— Data can be viewed for individual samples or for conditions
*Entity List

— Plot entities in list by any list-associated values (e.g., fold change, p-
values, etc.)*

«Annotation Track
— Import and view annotation tracks in Genome Browser

*Intensity value is not a list-associated value

Agilent Technologies



Plot Experiment Data in Genome Browser
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Options of values to plot depends on experiment type
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3Iot Entity Llsts In Genome Browser
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Chromosome |chrz (242951149bg) | Region | 107500344, 112666600 | [
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» By default, Entities in list are plotted as regions by their genomic coordinates

» To plot Entities by their list-associated values (if present): Right-click > Edit
track properties > Rendering > Plot > Select Histogram, Profile, or Scatter >
Data column > Select desired column to plot
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Plot Annotation Data in Genome Browser

e Annotations available on the Agilent Server include:
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-CpG Island Track

-Transcript Track
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o 4 @ i | ST R | s :@

You may also add any kind of annotation tracks that you download from an external
source such as UC Santa Cruz or with any annotation file you create.
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Track Plot Options in Genome Browser
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Annotation Track

Histogram

Scatter Plot

Profile Plot

Region Plot

To choose data plot type: Right-click on track > Edit Track

Properties > Rendering > Plot
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Track Options for Genome Browser

Right-click on track > Change track size

« Change size of selected track, all tracks, or all tracks from the same

experiment
* Fit all tracks in view

Right-click on track > Edit track properties

 Rename track
Change sampling method
Apply smoothing

Change range of y-axis
Change plot type
And more...

Show label for Entities in track

¥ DataTrack Properties

“eneral| puler | Rendering || Selection|

Mame | tesking |

Apply Sampling

Sampling Type | MEAM ~ |

[] Apply Smacthing

Show Cross Hairs
Show Center Line
[] show labels

[] Apply ko all Methylation Analysis of Prostate Cancer {Mormalized) tracks




Genome Browser Tool Bar

Zoom in and out

Show summary of data across
all Chromosomes in Set order of Import and delete
Chromosome Selector Panel tracks annotation tracks
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Merge Tracks |n Genome Browser
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Data tracks and
annotation tracks from
same or different
Experiments can be
merged
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» Select multiple tracks
using Ctrl + Select

* Click on Merge icon from
Genome Browser Toolbar
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» To split merged tracks,
Right-click > Split tracks




DenS|ty VleW |n Genome Browser 3. Entities in selected track is

displayed in Chromosome
Selector panel
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» Allows you to view all entities in selected track for all chromosomes

» Example: Entity List obtained from Common Genomic Variant Regions Analysis shows regions of common variation
in Chromosome Selector panel




Navigating within
Genome Browser
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GeneSpring GX 11 Genome Browser Navigation

| £ Gene Expression of Prostate Cancer | £ Copy Number analysis of Prostate Cancer ‘ ° J um p to C h r Of I nte re St:
Homo sapiens Build:hgld (UCSC) n
CHEEOETEE — Chr Selector Pane
- e N Y (— Drop-down menu in window

e Zoom into region of interest:

/— Click drag box in Cytoband view
in Summary Panel

— Shift drag box in any data or
annotation track

« Pan around region of interest:

— Click on any track and drag
: right-left with mouse
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S vemarr e Eiri] - \_ Scroll up-down on mouse wheel
L] Use right-left arrows within any

track
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Navigation: Chromosome Selector
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Navigation: Chr Drop-down and Region
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Use drop-down menu to
select Chromosome to view
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Navigation: Cytoband View and Tracks

3 4P
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Navigate to region of interest:

» Click + drag box in Cytoband view in Summary Panel
« Shift + drag box in any data or annotation track
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Navigation: Jump to Entity of Interest by Searching
In Spreadsheet of Genome Browser

e Gene Expression of Frostate Cancer / [Metastatic] (Hormalized)

Affymetrix. GeneChip HG_US54wZ § T Test unpaired [Metastatic] vs [Mormal] P == 0.05 FC ==2.0 [Entity List)

] I

Chromosome | chrz (242951145bp) % | Region | 59524816,67126993

Spreadshest - Gene Exprassion of Prastate Cancer | [Metastatic] (Marmalized)

Skark End Mormalized Probe Set ID Entrez Id Gene Symbol
ULzl ULz Gwrsizoize  uuuug _an T AL
61920891 61923000 0.017506039 33664 _g_at 34140 FAMIE1A
61920974 61921274 -0.008232927 33662_at 34140 FaM1G1A
619453757 61969267 017927206 32594 _at 10575 CCT4
ST
63669605 636587535 -0.05285918 F6608_at 4190 MOHL
(e B 72200 -0.21267247 37373 _at 7360 LGR2 b’
Eind: | ehbpl (@] Ilﬂd Next (&) Find Previous |
= Banis — gﬁJadsheet J

Spreadsheet shows
Search for Entity in Spreadsheet data for selected Track

. Spreadsheet tab displays data for selected track

Search for Entity of interest using value in any Spreadsheet columns
- Entity is highlighted in Track and Spreadsheet

- Double click on Entity in Spreadsheet to zoom into that Entity in Genome Browser

. Agilent Technologies




Navigation: Entity List

jﬂ Gene Expression of Prostate Cancerl £ii Copy Mumber analysis of Prostate Cancer
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- 4

Copy Number analysis of Prostate Cancer { GSM374561_cel [Copy Number]

i
?g Gene Exprassion of Prostate Cancer / [Metaststic] (Normalized)

e e T

» Entity Lists can be displayed
in Genome Browser and used
for navigation of tracks:

— Drag-n-drop Entity List into
Genome Browser

— Scroll via right-left arrows of
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. | ] Entity List track instructs
. GeneSpring GX to navigate
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Surnmar y Panel 1;2 IISt

L
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Importing and

P —
J Home Insert Page Layout Formulas Data Review ‘\«'iew |

Lﬁ IE Ll Page Break Preview

1] Custom Views

Page
Laygut =] Full Screen
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3 New Window
= anrange an =
EF Freeze Panes - (1
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Zoom 100% Zoomto

Message Bar Selection
Workbook Views Show/Hide Zoom
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Exportina Information & s sl stmrsos] vl st | smmlais
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11 chr2 2.03E+08 2.03E+H08 0.3795967 203706_s_at 8324 FZD7
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20 |chr2 2.03E+08 2.03E+08 -0.06939316 209920_at 659 BMPR2
21 chr2 2.03e+08 2.03E+08 0.062489986 238393 _at
22 chr2 2.03E+08 2.03E+08 0.47584152 238516_at 659 BMPR2
23 chr2 2.03E+08 2.03E+H08 0.3312555 231873 _at 659 BMPR2
24 chr2 2.03e+08 2.03E+08 0.007563591 225144 at 659 BMPR2
25 |chr2 2.03E+08 2.03E+08 -1.8932452 243186_at
gene [Genes) [1E5260992 166201712] ] i -




Import and Manage Tracks in Genome Browser

oo Import and Manage tracks

Import and Manage Tracks

Wiew and manage features and builds asson

e el ey e v Click on Orgamsn_w folder to 1) Delete Organism
Far example, click on genome build Falder £ Or add neW Organlsm and 2) Add NeW
==s puild for chosen organism

Delete Organism - Delete the s
Mew Organism - Create n
e Build - Creat

-] Caenorhabditis el

@ |Homo sapiens Infarmation F t 2
[ Mus musculus ea u re

= i Mame Yalue
| Rattus norvegicus Delete organism t
taxonomy_id 9606 e C .

Mew organism

BED format files are recognized by def, B u i Id
OFganism
2w build under this orgarnism F e atu re 1

Details

|/

common Rame Hurnan

Builds Available

... Mame Source
1 hagld UZsC k)
2 lhats ucsc ¥ icglbnld

2’:" Import and Manage tracks

e Ik e ClICK ON Build folder to 1) Delete or add
Use the left navigator pane to browse exist neW bulld and 2) Delete Or add traCk
 features

information in that Folder,
For example, click on genome build Fold
BED Format files are recognized by del

Delete Build - Delete the selectgf build
Mew Build - Create a new
Mew Feature - Import a negffeature under this build

_| Caenorhabditis eley Details

Information

Ma... Walue

e Delete build
] Mus musculus date  Z009-10-14 00:00:00.0 e |
&[] Rattus norvegicus name. hals v Mew build

Features Awailable

... Mame Saurce Type
ki Delete feature
1 mikNA_L s feature e
2 cytoband UCsC Cytoband b

[ Showe Chromasome Infarmation

Agilent Technologies



Import Tracks for Viewing in Genome Browser

Import and Manage tracks

Import and Manage Tracks

that Folder,

Mew Build - Create a new build

Delete Build - Delete the selected build

Mew Feature - Import a new Feature under this build

Wiew and manage features and builds associated with an organism using this interface
Use the left navigator pane to browse existing arganisms, builds, and features, Click on Folders ta impart and manage infarmation in

Far example, click on genome build Folder for an organism to deletefadd build and delete/add Features ta that build.
BED format files are recognized by default

Import and Manage tracks

view and manage features and bu
Use the left navigatar pane ta bra
that folder.

Far example, click on gename builc
BED format files are recognized by

Delete Build - Delete the selected build
Mew Buld - Create a new build

Mew Feature - Import a new Feature under this build

BED format is automatically

mport and Manage racks - [€COQNIZEd iN GeneSpring. Other
formats can be imported through
“Advanced Import “

[ | Caenorhabditis elegans
=] Homa sapisns
5 _HG18

(] Mus musculus
| Rattus norvegicus

Details
Information
Ma... | Walue

date  2009-10-14 00:00:00,0

Features Available

o Mame Source

1

miRMA_L

UCsC

Choose Columns

be used instead,

Type
Feature

[] shaw Chromosame Information

Check the data columns to be imported. The datatype and marks
for the data columns can be changed on this page.

Al the columns checked in the checkbox will be imported,

IF column bype is not provided For a calumn, column name will

MNote: Chromosome Name, Start and End are compulsory columns,

Delete build
= Tews build

e —

(e

Advanced Track Import (Step 3 of 3)

| Caenorhabditis elegans

=] Homo sapiens
- HGLE

UCSC_HG1g

L] Mus musculus

| Rattus narvegicus

Enter Feature Information

choose Buld  |ucsc_Ha

Name of Feature |

URL |

Date | 16/11f200

1527

File ta impart

\

** Advanced Track Import [Step 1 of 3)

Feature Details

Choose the name and other details for the feature

Advanced Import

4

# Column Name Data Type Column Type
Columnd skring Mone ™
Columni skring Chromosome Mame
Columnz integer Chromosome Stark
Column3 integer (Chromosome End
Columnd string Mame
ColumnS integer Scaore
Calurmng skring Skrand
Column? integer Mone
Columni integer Mone -
Colurn 0 Colurnn 1 Calurnn 2 Colurn 3 Colurnn 4 Caluran 5 Colurn & Colurnn 7
0 [track name. ..
L |chrt 1092547 1092441 MIR 1970 (] + 1092547 1092441
2 |chri 1095106 1093195 MIRZ62Z (] + 1095106 1093195
3 |chrl 1094245 1094330 MIR. 1068 ] + 1094243 1094330
4 |chrl 467119 3467214 MIRZ032 0 - 2467119 3467214 -
< | ¥

Save template as (Leave blank ko not save) |

Mt =5

Choose build
Mame of feature

LRL

Choose the File to import

Choose kemplate

|UCSC_HG1S

| mikMAcustom

Date |18/11/2009 15:14

|ettings'l,ptangvor'l,Deskl:op'l,RC1 S\hgl8Homo_sapiensmiRMa, bxk |

| miRhA

"]

Define columns to import for
custom track files

<< Back

Einish




Exporting Information in Spreadsheet

Chromosonme ||:hr1 (247249710bp)  w | Region | 0247249719 | [ @0 ]

Spreadsheet - GE Analysis of Prostate Cancer [ [Metastatic prostate cancer] (Normalized) n

Skart End Marmalized Probe Set ID Entrez Id Gene Symbal
Go4515 3e9502 -1,2995403 1560477 _a_at 148303 SaMD11 A
SEe9455 34404 0.1951588 202115 _s_at 26155 MOCZL =
533513 3a4499 1.0693126 1559139_at 26155 MWOCZL
GE6691 Basrzl -0,35324466 1555650 _at 339451 FLHL17
S90495 390961 1.3314329 229792 _ak 339451 FLHL17
591739 00345 0.8874173 224125 _at 34069 PLEEHM1
a00447 a01385 0.59375933 224501 _at g4a03 Clarf170 =
Find: | | () Find Mext () Find Previous

=1 summary F'ané\ ™ spreadshest I

Right-click on Spreadsheet:

» Export as Entity List

— Creates Entity List in Navigator containing Entities in Spreadsheet
 EXxport as Text

— Creates text (.tsv) file containing Spreadsheet information

.,
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Export Track Images

F' Multiple Track Image Export

Description

This view helps you to choose the required tracks which are to be exported as images.

On clicking ‘ok! all the selected tracks will be exported as separate images while respecting the selection order,
Inside the Folder you will find the images of the tracks which are exported,

a HTML file containing the individual track images in the order they are exported,

and another image {for horizonkal orientation only) combining the individual track images in the order they are exported.

Select Tracks

Awailable items Selected items

GE Analysis of Prostate Cancer [ [Benign] (Mormalized)
GE Analysis of Prostate Cancer f [Metastatic prostate cance

< >

Irmage Options

File: |C:'|,Pr0gram Filzs\agilzntl GensSpringGXijmages

Start

End | 247249719

=

images

File  Edit Tools  Help

Wiew  Fawvorites

@Back - 'J

address (|25 CriProgram Files\Agilent GenespringGElinages V| G0

A Mame -
@ Picture Tasks

M chri_ Cytoband_39.png
™ combined_tracks.png

T Wiew as a slide show

{€) Order prints online

l.ﬁ pSearch H_ Folders

Links **

- M GE_Analysis_of _Prostate_Ca...
™ E_analysis_of_Prostate_Ca...

images. htrl

™ pulers7.png

UEI Prink pictures

File and Folder Tasks W€ | >

39,2 KB 4§ My Computer

To export image for a single track:
Right-click on track > Export as >
Image

To export multiple tracks and Genome
Browser components: Click on
“Export Select Track as Image” icon
from Toolbar

» Select tracks to export
* Set Image Options for export
» Folder containing exported images:
— Individual images of selected tracks
— Cytoband and Ruler of Genome Browser

— Entire view as displayed in Genome
Browser (png and html)




Thank you for your attention

Questions?
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