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OverviewOverview

Part 1Part 1
What is a genome browser?
h fi d hWhere can I find the tomato genome

browser?
What kinds of information can I see and
where does it come from?

Part 2
Demonstrate use of browser to identifyDemonstrate use of browser to identify
markers linked to bacterial spot resistance



What is a Genome Browser?What is a Genome Browser?
We have a LOT of public tomato sequence data
– > 2500 molecular markers on high density
tomato map (S. lycopersicum LA925 x S. pennellii LA716)

– > 300 000 ESTs (GenBank �– an NIH public database)

– 2 draft genome sequences (S. lycopersicum, S.
pimpinellifolium)pimpinellifolium)

We also have a lot of data from other species e. g.
Arabidopsis, potatoArabidopsis, potato
Data rapidly generated
How can we integrate this data?How can we integrate this data?



What is a Genome Browser?What is a Genome Browser?

Wikipedia Definition: �“A graphical interface for display ofp g p p y
information from a biological database for genomic data.
Genome browsers enable researchers to visualize and
browse entire genomes with annotated data including genebrowse entire genomes with annotated data including gene
prediction and structure, proteins, expression, regulation,
variation, comparative analysis, etc.�” �–

k d / k / b ( f den.wikipedia.org/wiki/Genome_browser (verified 26 Oct
2010)

There is a LOT of information available!

Easy to get overwhelmed!



The Tomato Genome BrowserThe Tomato Genome Browser

Gbrowse �– generic genome browserg g
Can easily be customized
Helpful introductory tutorial:
http://www.openhelix.com/gbrowse



Where can I find the tomato
genome browser?
http://solgenomics nethttp://solgenomics.net







At Last�… The Tomato Genome BrowserAt Last�… The Tomato Genome Browser



There�’s a lot of information!
What am I looking at?

Overview

Search

S llSource Scroll



I�’m scared! Get me outta here!I m scared! Get me outta here!



ScalesScales

Medium

Large

Small



Tracks �– Types of Data to ViewTracks Types of Data to View

GENES

GENES

PROTEINS
ESTS

MMARKERS



Wait! �– Where Does the Data Come
?From?

ITAG �– International Tomato AnnotationITAG International Tomato Annotation
Group
– Predicted genes and proteins using prediction– Predicted genes and proteins �– using prediction
software

– Based on tomato other Solanaceae ArabidopsisBased on tomato, other Solanaceae, Arabidopsis

GenBank
EST– ESTs

– May or may not support predicted genes/proteins

SGN �– Sol Genomics Network
– Markers



Tracks �– Data SourcesTracks Data Sources

GENES

PROTEINS
ITAGITAG

PROTEINS

ESTS GenBankGenBank

UNIGENES SGNSGN

MARKERS SGNSGN



Select TracksSelect Tracks



Select TracksSelect Tracks

ITAGITAG

GenBankGenBank
SGNSGN

ITAGITAG



Much Better! I can do this!Much Better! I can do this!



Conclusion �– What We LearnedConclusion What We Learned

What a genome browser isWhat a genome browser is

Where to find the tomato genome browserWhere to find the tomato genome browser

The kinds of information we can look atThe kinds of information we can look at
using the tomato genome browser

Where information in the browser comes
from



Using the Tomato Genome Browser: An 
ExampleExample
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OverviewOverview

How can the genome browser help ME?How can the genome browser help ME?
Example �– finding markers associated with
bacterial spot resistancebacterial spot resistance

Photo courtesy of D. Francis, Ohio State University



How can the genome browser
help ME?

Information from multiple databases/dataInformation from multiple databases/data
sources is combined in browser

What does the genome look like around a
k EST BAC h ?marker, EST, BAC, other sequence, etc?

Tool to help guide further research �– e.g.
identify candidate genes, identify potentialy g , y p
molecular markers



Tomato Bacterial Spot ResistanceTomato Bacterial Spot Resistance

Robbins et al. (2009)Robbins et al. (2009)

PI 128216 confers resistance to race T3

Rx 4 mapped to chr. 11

SL20181 �– SNP in tomato unigene SGN
U567870

We can use genome browser to find more
k f fi i g kmarkers �– for fine mapping, marker

assisted selection



Step 1: SearchStep 1: Search
A. Type SGN U567870 in search box
B Data source ITAG1 Release: Genomic AnnotationB. Data source ITAG1 Release: Genomic Annotation
C. Select tracks to view
D SearchD. Search

B

A, D

B
C



Step 1c: Select TracksStep 1c: Select Tracks

ESTs GENBANK

MARKERS SGN

ESTs GENBANK



Step 2: Orientation
Look at scales for orientation

Step 2: Orientation

LARGE
MEDIUM

SMALL

UUNIGENE



Step 3: Zoom OutStep 3: Zoom Out



Step 4: Locate MarkersStep 4: Locate Markers

UNIGENE

2222
MARKERS



Step 5: Click on MarkerStep 5: Click on Marker

SSR406SSR406



Step 6: Look at Marker DetailStep 6: Look at Marker Detail

• Click SGN M1079 to view info on SGNClick SGN M1079 to view info on SGN



Step 7: Locate primersStep 7: Locate primers



BUT�….BUT�….

We still need to determine whether theseWe still need to determine whether these
markers are polymorphic in our population
We can use BLAST (Basic Local AlignmentWe can use BLAST (Basic Local Alignment
Search Tool) to look for sequence
differences between our sequence anddifferences between our sequence and
others

M i i di ti f lik lih d f– May give us an indication of likelihood of
polymorphism in our population



Locating sequenceLocating sequence
Marker was derived from an EST
Cli k EST d t bt iClick on EST read to obtain sequence

ESTEST



SEQUENCESEQUENCESEQUENCESEQUENCE

BLASTBLAST



Consider what to BLAST
against...



There are a LOT of options
I chose Lycopersicon mRNAI chose Lycopersicon mRNA



BLAST ResultsBLAST Results

CONSERVEDNESSCONSERVEDNESSCONSERVEDNESS
HISTOGRAM

CONSERVEDNESS
HISTOGRAM

Our EST is
highly
conservedconserved



BLAST ResultsBLAST Results

Look forLook for
mismatches
between query
and subject
sequences
No mismatches
here

�’ dDoesn�’t provide
evidence for
markermarker
polymorphism



Conclusion �– What We LearnedConclusion What We Learned
How to use the tomato genome browser to identify
molecular markers that may be useful in fine mapping andy pp g
marker assisted selection
Important to remember that the browser is a work in

g g d �’t h ll k d t tlprogress �– e.g. don�’t have all marker data currently

Photo courtesy of D. Francis, Ohio State University


