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Overview

Part 1
©What is a genome browser?

© Where can | find the tomato genome
browser?

®»What kinds of information can | see and
where does it come from?

Part 2

© Demonstrate use of browser to identify
markers linked to bacterial spot resistance



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)

© We also have a lot of data from other species e. g.
Arabidopsis, potato

© Data rapidly generated
© How can we integrate this data?



What is a Genome Browser?

© Wikipedia Definition: “A graphical interface for display of
information from a biological database for genomic data.
Genome browsers enable researchers to visualize and

lhrAva AN AVrAC VAT +lh sanrnAFrFataAd AaFa trnvnA~liiAirm NN
i UVVDC Cl |L|| C 5C| 1IVIITD VVILII Cll HIULA LT U UGLCI || |LIUU|| IS 5 C

prediction and structure, proteins, expression, regulatlon,
variation, comparative analysis, etc.” -

en.wikipedia.org/wiki/Genome_browser (verified 26 Oct
2010)

* There is a LOT of information available!

© Easy to get overwhelmed!
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The Tomato Genome Browser

» Gbrowse — generic genome browser
Can easily be customized
Helpful introductory tutorial:

http://www.openhelix.com/gbrowse

GBrowse User Introductory Tutorial

Tutorial and training materials by OpenHelix

Learn to use GBrowse, a web application that allows you to explore genomic sequences together with
annotated data. GBrowse is rapidly becoming a genomic browser of choice amaong organism databases,

GBTDWEE because the browser is both universal and yet customizable. Once you learn to use GBrowse at one database,
you'll be able to use itto view any genome. Results can be customized to show only the data you want to see.
The tool is flexible to allow you to upload and incorporate your own unpublished data into the genomic viewer,
You'll have fun as you explare a variety of genomes (from paramecia to personal genomics) with the new
perspective and detailed annotations that GBrowse provides.

Online Tutorial Sulte

You

- 8 " 8 8

Il learn:

the basic layout and search methods at GBrowse

how to access detailed annotation data tied to genomic sequences

how to select and customize annotations using Tracks

how to upload and incorporate your own data or other external data sources
take a tour of different GBrowse installations at model organism databases



Where can | find the tomato
enome browser?

http://solgenomics.net
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06 Tomato Genome Data — Sol Cenomics Network

LR aee hitp:/ /solgenomics.net/genomes/Solanum_lycopersicum /genome_data.pl (44 sol genomics network

‘- sol genomics network home | forum | contact | help

search maps genomes tools | | _ sol search

log in | new user

Tomato Genome Data

Tomato genome sequence builds

Release Date Description Annotation Download
1.00 Dec 2009 initial build, based on the Newbler assembler and containing ITAG1 scaffolds
only 454 sequencing data proteins
cds

1.03 Jam 2010 like 1.00, but with additional 454 runs and improved Mot scaffolds
contamination screen annoctated

cabogl.00 Mar 2010 All 454 data, bac end and fosmid end data, assembled using Mot scaffolds
the CABOG assembler annotated

1.50 Apr 2010 Includes all 454 data, bac ends, Fosmid ends, polishing with Mot scaffolds
Solexa and SOLID data annotated

2.00 Jun 2010 Release withdrawn. Not -

annotated

2.10 Jun 2010 Additional scaffold merging using clone end sequences. Mot scaffolds,

Scaffolds placed and oriented using multiple physical maps, annotated chromosomes
first release to include chromosome pseudomolecule

sequences.
2.30 Aug 2010 Integration and polishing of tomato BAC sequences in progress scaffolds,
chremosomes
Official annotation browse genome contigs and official annotations |

The official annotation for the tomato genome is provided by the International Tomato
Annotation Group (ITAG) &, a multimational consortium, Funded in part by the EU-S0L
project &,

ITAG1 (official release) last medified Oct 22, 2010

Bulk download
[FTP]

ITAG1 Release: genomic annotations
Browse or search (e.g. TG154 or ARP2) | Search |

ITAG1 Release: protein annotations

| - TP L S TEaEa A MDY = I I

S e




At Last... The Tomato Genome Browser

s el w] ITAGL Release: genoumic annolalions: 969 bp from SL1.005c06004:457,840..458,808

[ « | - ] [+ |..,,,éhttp:,.’,-'solgenomics.net.-’gbr-:-wse,-'bi1,-'gbro\-\r5e,FITﬁ.Gl_genomic.n' [+ ] "\.0" sol genomics network !
M

Apple Yahoo! GoogleMaps YouTube Wikipedia News (819} Popularv

sol genomiCS network home | forum | contact | help
. search maps genomes tools sol search
loy in | new user

File - Help

2 ITAG1 Release: genomic annotations: 969 bp from SL1.00sc06004:457,840.. 458,808

—
Browser | Select Tracks Upload and Share Tracks Preferences
E Search
Landmark or Region: Annotate Restriction Sites _31 Configure... | Go |

5L1.00s5c06004:457840.. ' Search |

Examples: SL1.00sc00002_16.1.1, Sulfite oxidase, TG154,
C2_At3g02060.
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There’s a lot of information!
What am | looking at?

. ITAG1 Release: genomic annotations: 969 bp from SL1.00sc06004:457,840..458,808 I

Browser | Select Tracks Upload and Share Tracks Preferences
B Search

Landmark or Region:

SL1.005c06004:457840..  Search |

Examples: SL1.00sc00002_16.1.1, Sulf
C2_At3g020860.
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Scales

Y ITAG1 Release: genomic annotations: 969 bp from SL1.00sc06004:457,840..458,808
Browser Select Tracks Uplcad and Share Tracks Preferences

B Search
Landmark or Region: | Annotate Restriction Siwes -;i Configure... | Go |
5L1.00sc06004:457840, SEEr(hl
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Tracks — Types

of Data to View
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Wait! - Where Does the Data Come
From?

@ ITAG - International Tomato Annotation
Group

— Predicted genes and proteins — using prediction
software

— Based on tomato, other Solanaceae, Arabidopsis
© GenBank

— ESTs

— May or may not support predicted genes/proteins

“ SGN — Sol Genomics Network
— Markers



Tracks — Data Sources
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Select Tracks
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Select Tracks

& ITAG1 Release: genomic annotations: 20 kbp from SL1.00sc06004:490,001..510,000

Browser | Select Tracks | Upload and Share Tracks Preferences

< Back to Browser
B Tracks
B Overview [ All on [ Al off
[Markers [1tRNAscanSE
B Region [ Allon [ Al off
[1GC Content [1Genes
BDNA 1 ANon (ANl off
[1DNAJ/GC Content [ B-frame transation
B Gene models [ Al on [ All off
[1CDS - click to browse protein [1Gene models "1 KD Plot/Pepiides
B Genetic Loci [ Alfon [ All off
# SGN Locus Sequences ™ SGN Markers
H Genome data and reagents [ Allon [ All off
W ESTs and cDNAs - Other # ESTs and cDNAs - Tomato # SGN Unigenes
Solanaceas
B Prediction Features [ Al on [ All off
[JAUGUSTUS (de novo, Tomato 1 GlimmerHMM (da novo, “1tAMAscanSE
trained) Arabidopsis trained)
[ 1GenelD (de novo, Tomato trained) [ GlimmerHMM (de novo, Tomato
trained)
[1GeneMark (de novo, Arabidopsis [ Infernal
trained)
B Analysis [ Allon [ ] All off
[T Mestriction Sites
Back to Browser




Much Better! | can do this!




Conclusion - What We Learned

©What a genome browser is
@ Where to find the tomato genome browser

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

“»Where information in the browser comes
from
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Overview

How can the genome browser help ME?

@ Example - finding markers associated with
bacterial spot resistance

sol genomics network

home | ferum | contact | help

search maps genomes tools | | (_sol search
log in | new user
File - Help
E ITAG1 Rel genomic anr tions: 969 bp from SL1.00sc06004:457,840..458,808
Bi Select Tracks Upload and Share Tracks Preferences
B Search

Landmark or Region:

[ Annotate Restriction Sites

5L1.00sc06004:457840., | Search

Examples: SL1.005c00002_16.1.1, Sulfite oxidase, TG154,
C2_AtSgD2080.
Data Source

[ ITAG1 Release: genomic annctations
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How can the genome browser
help ME?

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

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

@ Tool to help guide further research - e.g.
identify candidate genes, identify potential
molecular markers



Tomato Bacterial Spot Resistance

“ Robbins et al. (2009) -
0-9‘5;’ gfﬁoﬁgﬁ TOM144
© P1128216 confers resistance to race T3 s0_| | ITomise
8.4
&) Rx-4 mapped to chr. 11 SL10615:
© SL20181 - SNP in tomato unigene SGN- Hosiom
U567870 :>
© We can use genome browser to find more ™
markers — for fine mapping, marker-

assisted selection



Step 1: Search

© A. Type SGN-U567870 in search box

5 B. Data source - ITAG1 Release: Genomic Annotation

® C. Select tracks to view

E N .
1

elease: genomic annctations

Browser | Select Tracks Upload and Share Tracks Praferences

nnnnnn
1]

LETHEMATIL OF Feglon. | Annotate Restriction Sites ' i] Configure...
SCMN-USB7E70 Search |
Examples: SL1.00sc00002_16.1.1, Sulfife oxidase,

TG154, C2_At3g02080.

Data Source
[ ITAG] Release: genomic annotations -#] _

et Trace| —




Step 1c: Select Tracks

.~ sol genomics network home | forum | contact | help
fi' 5 search maps genomes tools | _sol searca
” log in | new user

-
-y

File - Help

= ITAG1 Release: genomic annotations: 6.94 kbp from SL1.00sc(06004:224,489..231,428
Browser Select Tracks | Uplead and Share Tracks Preferences

Back tc Browser
B Tracks
H Overview [ Allon [ All off
I Markers [_tANAscansSE
B Region [ Allon (] Al off
[ GC Content [ Genes
B DNA [ Al on [ ANl off
[ DNA/GC Cortent ] B-frame translation
H Gene models [ All an [ All off
[C]CDS - click to browse pretein [ Gene models [C1KD Plot/Peptides
B Genetic Loci ] Aif on [ All off
M SGN Locus Sequences W SGN Markars
H Genome data and reagents [ All on [ Al off
[1ESTs and cDNAs - Other M ESTs and cDMAs - T # SGN Unigenes
Solanaceae
B Prediction Features [ A/l on [ All off
[J AUGUSTUS (de novo, Tomato [ GlimmerHMM (de novo, [CJtANAscanSE
trained) Arahidopsis trained)
[C] GenelD (de novo, Tomate trained) [] GlimmerHMM (de novo, Tomato
trained)
[ GeneMark (de novo, Arabidopsis [ Infernal
trained)
H Analysis [ All on [ All off
"] Restriction Sites
Back to Browser |




Step 2: Orientation

@ Look at scales for orientation

= ITAG1 Release: genomic annotations: 6.94 kbp from SL1.00sc06004:224,489..231,428
Browser | Select Tracks Upload and Share Tracks Preferences

B Search
Landmark or Reglon: | Annotate Restriction Sites 3] | configure... | | Go |
S5L1.00sc06004:224485,. Search |

Examples: SL1.00sc00002_16.1.1, Sulfite oxidase, TG154,
C2_At3g02060.

Data Source

| ITAG1 Release: genomic annotations

Soroll/Zoom: % € [ Show 6.04 kbp %] 2l 22| Orip

A
L

5L1.88sch6B84

130k d40k 150k 163k
B Details

170k 280k 190k 200k 210k 220k Ok 290k

Jcok 1ok 320K

2 kbp |
5L1,88=cAGE04: 6,94 kbp
1 1 1 1
25k 226k 227k 228k Z3lk
B B E B HE SGN Unigenes
T EEN-USETERG
- "3 . NIGENE *

SEN-UZ32751 SEN-UZ
- .

L
B EEEHESGN Locus Sequences

[BE=REHBSGN Markers)|
' ' TGZEG TGZEE
——

[EEE B HBESTs and cDMAs - Tomato|
: | e | | a =m =1 < 4 b | 1

select Tracks | Glear nighligrting
Select Tracks |




Step 3: Zoom Out

. ITAG1 Release: genomic annotations: 6.94 kbp from SL1.00sc06004:224,489..231,428

Browser | Select Tracks Upload and Share Tracks Preferences
E Search

Landmark or Region:
|5L1 00scOB004:224489..231428  5Search |

Examples: SL1.00sc00002_16.1.1, Sulfite oxidase, TG154,
C2_At3g02060.

Data Source
| ITAGL Release: genomic annotations

|Annmate Restriction Sites ~| Configure... | Go |

ScrolliZoom: <</ < [Show 6.94 kbp ~]| 2| 22| O Fiip

E Overview
5L1.88sch6o04
I I I I ] I I I I I I I I I ] ]
- }

ol + + || + + + + + + + e + + + + h + + + + + + + + + 3i1'|

E Region
130k 140k 150k 160k 170k 480k 190k Zook 210k 220k | 230k 240k 2ROk Ze0k 270k 280k 290k 300k 310k 320k

E Details

5L1,080scB6004: 6,94 kbp
I I I I ] I I I I I I I I I ]

L L L L L L L L L L L L L L L L L L l L L L L L L L L L l L L L L L L L L L l L L L L L L —_ L l L L L
225k, 226k 227k 225k 220K, 230k 231k
B E B EH B SGN Unigenes
SEH-USE7E70
1 -

SGN-Z252751
-

. - 41— 44— -4 -
SGN-1Z2
——E—] %

B E B EH B SGN Locus Sequences

B E B EH B SGN Markers
TGZE6 TGZ86
——=

Select Tracks |Clearhighlighting

Select Tracks |




Step 4: Locate Markers

a ITAG1 Release: genomic annotations: 289.9 kbp from 5L1.00sc06004:105,056..394,945

Browser | Select Tracks
B Search
Landmark or Region:

ISLI.DDSEEED{H:105[}56..394945 Search |
Examples: SL1.00sc000C2_18.1.1, Sulfite oxidase, TG154,
C2_At3g0206L.

Upload and Share Tracks Preferences

IAnnmate Restriction Sitec j Configure... I Co |

PR ScrollZoom: </ < [Show 289.9 kbp -] 2/ 22| OFlip
| ITAG1 Release: genomic annofations hd
B Overviéw
5L1./89sc86004 o L
of R a

E Region
Ok 10 200k, 300k, g0k, B0k, G0k, FOOk SO0k,

= B B Ed - H SGN Locus Seguences
Fotato_SGNlocusI0 2191 SGN-LZ273550
-

B E 2 BiH B SGN Markers

CZ_At2gZvdyn [Z2_AtzZ327490 TG1:1 TGda TG286 T1297
H Hi I 1 1 H
CZ_AL2g27730  CZ_At3gid3g0 TGda
oy | I I |
S3RA05 Tos7a CZ2_At1g3n52h  CZ_AtOgizann
1 Hi H HH

TR
|

RKERS

Select Tracks |

B Details
100 khp | !
YL1.4dscHEHYAL X85Y.4 kbp
I I I I I I I ] ]
200k 300k
B E EEH B SGN Unigenes
T s e nn 1 10 RIEI I ARl N_LG_EN_LII 10

TG236 C2_AtSgz2340
|

Tobacoco_SGNlocLsID_S183
[y

[Z_AtZg27310 CZ_At2g27290  cLEF-51-69
[ H H

cLET-10-011 11094 clLEx-14-
| 1
CZ_AtSgzzal1n
I
7 _AtRgdnQRn
H

CZ_At3gTdd 7o
Ha

Select Tracks |Clearhigrlightir'g




Step 5: Click on Marker

o ITAG1 Release: genomic annotations: 289.9 kbp from SL1.00sc06004:105,056..394,945

Browser | Select Tracks Upload and Share Tracks Preferences
B Search

Landmark or Region:
|5L1.DDSE{JED{H:105[}56..394945 Search |

Examples: SL1.00sc00002_16.1.1, Sulfite oxidase, TG154,
C2_A3g02080.

Data Source
| ITAGL Release: genomic annotations hd|

B Overviéw

SL1|88=ca6e84

|Annmate Restriction Sites ~| Configure... | Go |

ScrolliZoom: <</ € [Show 289.9 kbp | 2 22| OFlip

on L = -

E Region
Ok 10 200k, 300k, G0k, 00k, GO0k, FO0k, SO0k,

H Details

100 kbp | |

5L1,.808=cB6004: 289,.9 kbp

20k | | | | 1T | 1 | ] ‘sobk
B EE B E - ESGN Unigenes

TN o rieF | nial 1 ITHNIEEI TN RIEEI ® | ] L[] WAL o eniIEel 10 ¢ I INNIMNIIN ninn "
B EE B EH B SGN Locus Sequences

Potato_SGNlocusID_2191 SGHN-UZ273550 Tobacco_SGMlocusI0_S183
< -

B EE B E - B SGN Markers

CZ_RALZg2747a CZ_At2g274a0 TG121 TGda TG286 T1297 CZ_ALZg27310 CZ_AtZgavzo0 cLEF-91-G3
H i I 1 1 H 4 H H
CZ_ALZg27730  CZ_At3gdd3ao TGda TG286 C2_ALSgZ2340 cLET-10-011 T1094 clEx-14-
—a I I 1 | | I
SR Toe7a CZ_At1g30520 CZ2_At3g=22390 CZ_ALOgEz210
Hi H HH I
TG121 CZ_AtSgd0950
1 H

CZ_At3gad470
Ha

Select Tracks |Clearhighlighting
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Step 6: Look at Marker Detail

* Click SGN-M1079 to view info on SGN

SSR406 Details

Name: S5R406

Type: match

Description: marker name(s): SSR4086, SGN-M1079
Source: ITAG_sgn_markers

Position: match:TAG_sgn_markers{SSR408)
Length: 89

Query: SGN-M1079

Matches: SGN-M1079:1..99 (+)

Score: 1.000

Alias: SGMN-M1079

Note: marker name(s): SSA4086, SGN-M1079
Target: SGN-M1079 1 89 +

load_id: SGMN-M1079

primary_id: 4166728
gbrowse_dbid: main:database

Parts: Type: match_part
Description:
Source: ITAG_sgn_markers
Position: SL1.005c06004:132334..132432 (+ strand)
Length: 99
Query: SGN-M1073
Matches: SGN-M1079:1..98 (+)
Score: 1.000
Target: SGN-M1079 1 99 +
load_id: SGN_Markers_match_part_16-i168
parent_id: SGN-M1079_alignment_1-i25
primary_id: 4166729
gbrowse_dbid:

>355R406 class=Sequence position=5L1.00sc06004:132334..132432 (+ strand)
HMMNNNNNNE NHNNNNNNNNN NNNNHNNNIN NNNNNNNNNN NHNNNNMNNN HNNNNHNNNN NNNNNNNNNN NNNNNNNHNNN
NMHNNNNNNNEK HNNNNTATC




Step 7: Locate primers

sol geno mics network home | forum | contact | help

oy search maps genomes tools _sol search

login | new user
SGN Marker SSR406

SGN-M1079

S5R info

Annealing temperatures: Low: 50 High: 55
Repeat motifi Tc Repeat number: 15
Forward primer: ACCTGTCGEATCGACCTAGT
Reverse primer: GCTTGTGEETECATARCCTT
Predicted size: 198

Derivations

This marker was derived from EST read SGN-EB107

Mapped locations None

Other PCR data

PCR data Exp.ID 32092

Forward primer (5'-3') Accessions and product sizes Approximate temperature
ACCTGTGGGATCGACCTAGT 55°C

Reverse primer (5'-3") Hg”‘ concentration
GOTTGETEGETGCATARCCTT Unknown

Genomic locations

Annotation Dataset Location(s)
ITAG1 Release: genomic annotations SL1.00sc06741:390261..390359




BUT....

@ We still need to determine whether these
markers are polymorphic in our population

“We can use BLAST (Basic Local Alignment
Search Tool) to look for sequence
differences between our sequence and
others

— May give us an indication of likelihood of
polymorphism in our population



Locating sequence

Marker was derived from an EST
Click on EST read to obtain sequence

sol genomics network

ey search maps genomes tools
QAR

home | forum | contact | help
_sol search

log in | new user
SGN Marker SSR406

SGN-M1079
S5R info

Annealing temperatures: Low: 50 High: 55
Repeat motif: TC Repeat number: 15
Forward primer: ACCTGTGGGATCGACCTAGT

Reverse primer: GCTTETGGGTGCATAACCTT
Predicted size: 198

Derivations

This marker was derived from EST read SGMN-EB107

Mapped locations None
Other PCR data

PCR data Exp. 1D 32092

Forward primer (5'-3') Accessions and product sizes

Approximate temperature
ACCTGTGGGATCGACCTAGT

55°C
Reverse primer (5'-3")

Mg*? concentration
GCTTGTGGGTGCATAACCTT

Unknown

Genomic locations

Annotation Dataset Location(s)

ITAGL Release: genomic annotations SL1.00sc06741:390261..390359




SCN EST Search Result - Sol Genomics Metwork
| + |+ http:/ /solgenomics.net/search/est.pl?request_from=0&request_id=5GN-EB107&request_type= & [ Qr Google

‘.- sol genomics network home | fcrum | contact | help M

search maps genomes tools | | _sol search
log in | new user

EST details — SGN-E8107

|Searc.h information

Request: SGN-ES107 Match: SGN-ES107
Request From: web user Match Type: EST sequence internal identifier

|Clune information

SGN ID: SGN-C9975 Clone name: cLEC-67-115 "y Order Clone
Library Name: cLEC Organism: Solanum lycopersicum (formerly :
Lycopersicon esculentum?

Tissue: combined undifferentiated and shooting callus
Development Stage: 7-10 days post germination

Microarray: This clone is not found on any microarray
Tnere is no map position defined on SGN for this EST or others in the same unigene.

Additional sequencing

Clene: SGN-C9975 [cLEC-67-115] Trace: SGN-T33613 EST: SGN-E211387 Direction: 5' Facility: TIGR

[Show information hierarchy]

SGMN-EB107 Length: 703 bp (called/trimmed by facility)
Status: Legacy Chimera not assessed Direction: 5'

>SGN=E8107 [] (called/trimmed by facility)

CH C AATTCTACAACTCAGCTGAATGTCCTTCAATTGARARTA
CCCATGAATTAATTTCC TCCGATGANGC TG TTCATGCAGCARTGACACTCGATTCCGCTTATATCCGTGGATCARTGGCGGCTATTCTCTCAATT
CTTCARCATTCTTC TTGCCCACARANCATAATT TTTCACTTCGTTGC TTCCGCATCCGCAGACGCGTCACATC TACGCGCCACCATTTTAGCTTC
ATTTCCTTATTTGAALTTCGAAGTTTATCGATTCGACGAT TCCTC TG TTTCCGGTTTARTTTCARC TTC TATTCGTTCAGCTCTCGATTGCCCTT
TGAMRCTATGCGAGARACTTAT T TAGC TARTATTT TACC TTTATG TG TTCCGAAAG T TG TG TATTTGCATTCCGATTTGGTTTTAGTTGACGATATT
GCGAAGCTATCAGAALC TCCACTCGGEEANGATCATATACTTGC TG TCCTGARTAC TG TAATGCCARTTTCACTTCGTATTTTACTCCGACTTT
CTGGTCCAACCCATCTCTATC TCTTACATTTGCGGATCGEARAGC TTGTTATTTTAATACAGGGETARTGETARTCGATC TCGATCGATGGGAGA
ATGGTGATTATACCACCGARCGATTGARGAATGCATGEAR

[BLAST] [

PRI




Consider what to BLAST
against...

. sol gEﬂDﬂ"liCS network home | farum | contacl | help
s search maps genomes tools sl search
! log in | new user

NCBI BLAST

Simple Advanced

-

Sequence Set  sGN Tomato Combined - WGS, BAC. and unigene sequences 4| db details

ak
—

Program " BLASTN (nucleotide tc nuceotide)

Queary saquancea
single seqguence only, use Advanced far multiple

>50N-ESL107
CATCACCACCACCOCOLCCGCCCCTOOOGCCACCOCAACALTTCACGACAACCOCCTCGAATTCTACAAC m

TCASCTCAATG
TCCTTCAATTOAAAATACCCATCAATTAATTTGCTCCCATGAACCTOTTCATGCAGCAATCACACTCG

ATTCCGCTTA
TATOCGTGOATCAATCOOCGOOCTATTCTCTCAATTCTITCAACATTCTTCTTOOCCACAAAACATAATTITT 4

TCACTTCGT v
TCCTTCCCCATCCOCACACCCCTCACATCTACCOGCCACCATTTTAGCTTCATTTCCTTATTTCAAATT |

Expect (e-value) Threshold Clear | Search |
le-10

Substitution Matrix Show Graphics
" BLOSUMG2 (defavlt) ¢ (al

Ak
| S

Max. hits to show
100



There are a LOT of options
| chose Lycopersicon mRNA

sol genomic
search I

Sequence Set SGN Tar

Program BLASTN

>5GN-EBL107
CATCACCACCACCOCGL
TCAGCTCAATG
TCCTTCAATTGAAAATA
ATTCCGCTTA
TATCCGTGCATCAATGL
TCACTTCGT
TCGCTTCCGCATCCGCAL

le-10

Substitution Matrix
[ BLOSUMB2 (default)

Max. hits to show
100

Potato BAC Sequences
S. penellii Genome
S. penellii BAC Ends - LpenBAC
S. penellii Cosmid Ends - LpenCOS
Tobacco Genome
Assembly of tobacco methylation filtered genome sequences (from TGI)
Tobacco genome sequences (methylation filtered from TGI)
Organelle Genomes
Arabidopsis thaliana Mitochondria
Nicotiana tabacum Chloroplast
Tomato chloroplast genome, cultivar IPA-6

SGN ESTs
All SGN

mRMNA sequences

Genus: Nicotiana 5GN mRNA sequences

Species:
Species:
Species:
Species:
Species:
Species:
Species:
Species:
Species:
Species:
Species:
Species:
Species:
Species:
Species:
Species:
Species:
Species:
Species:
Species:

Expect (e-walue} Threlj Subgens: Lycopersicon (all tomato species) SGN mRNA sequences

Antirrhinum majus SCN mRNA seqguences

Capsicum annuum (pepper) SGN mRNA sequences
Coffea arabica SGN mRNA sequences

Coffea canephora SGN mRNA sequences

Hedyotis terminalis SCN mRMNA seguences

Ipomoea batatas (sweet potato) SGN mRNA sequences
Kadua centranthoides SGN mRNA sequences
Micotiana benthamiana SGN mRNA sequences
Nicotiana sylvestris (wood tobacco) SGN mRNA sequences
Nicotiana tabacum (tobacce) SGN mRNA sequences
Petunia hybrida 5GN mRNA sequences

Solanum cheesmaniae SGN mRNA sequences
Salanum habrochaites SGN mRMNA sequences
Solanum lycopersicoides SGN mRNA sequences
Solanum lycopersicum SGN mRNA seguences
Solanum melongena (eggplant) SGN mRNA sequences
Solanum pennellii SGN mRNA sequences

Solanum peruvianum SGN mRNA sequences

Solanum pimpinellifolium SGN mRNA sequences
Solanum tuberosum (potato) SGN mMRNA sequences

SCN Unigenes

All SGN

Unigene sequences

Antirrhinum majus Unigenes

Capsicum annuum (pepper) Unigenes
Coffea arabica (arabica coffee) Unigenes
Coffea canephora (robusta coffee) Unigenes
Coffee species Unigenes

Hedyotis species Unigenes

Ipomoea batatas (sweet potate) Unigenes
Lycopersicon Combined (Tomata) Unigenes

Mirmtinmn hanthamisns | laimamne

v

ome | forum | contact | help

sol search

log in | new user

db detalls

3
)

rreracaac @
'GACACTCG
\CATAATTTT 4 |

% |

\TTTGAAATT |

ulearl Search |

T8



BLAST Results

[ NN ) BLAST Search Report - Sol Genomics Network
[+ ot http:/ f solgenomics.net/taols /blast/ view_result.pl?output_graphs=bioperl_histogramé&filterc Google

log in | new user
BLAST Results

Note: Please do not bookmark this page, BLAST results are automatically deleted after 7 days.

P—"

|Grapl|l::s
Alignment Summary
All hits showr.
Mouse-overs require Javascript
Query Lo 200 200 40y o0 GO0 00
_=----————
B
e e —
Fud:® Revig Heg P Exponent: 4 How,/2010
Conservedness Histogram

Conservedness Histogram

The histegram shows a count of hits for each base in the query sequence, but courts enlylthi

find's, meaning this is really more a function of regien than of individual base. Within the graph, green shows
exact base matches within conserved regions; blue shows non-matchimg bases within conserved regions.
Gaps introduced into the query by BLAST are ignored; gaps introduced into target sequences are not.

Query region [388 -> 676]: conservedness in (3, 9}

Our EST is

3
highly
5 conserved
e ——— |
BLAST Report [View / download raw report] (9.6K)| i

BN




BLAST Results

\

@ Look for
mismatches

, between query

el o and subject

e e e sequences

Sbict: 54 catcaceaccaccgoggoegongotgogocacegoaacagttcagagaagogectyaakt 113

Saguences gignificant aliynments:

=D

“ No mismatches

Bbjet: 114 ctacaactcagotgastglcctitcaatigasastacccatgaattaatttgotccgatza 173 ,.]ere

Query: 61 ctacaactcagctgactgtccitcaattgsaactacceatgaattastttgeteegatya 120

Query: 121 agocbtgbbtcatgoagoceatgacactogattcocgobttatatcogbtggatcastggoggotbtat 180

Sbjet: 174 agctgttcatgeagczatgacactzgattccgektatatcogtggatcaztggeggetat 233

D 't id
Query: 181 tectcicaattottcazcattettebtgoocacezaaacataatttbtcacttogttgetbe 240 .d f
Sbjcts 234 botoicasticttoascattottobtyoccaceanscasaattittoacttogtigotte 293 eviaence 1or
Query: 241 cgcatcocgcagacgoghocacatcticgogocaccatttiagottoatttoottatibgaa 300 marker

Eojot: 294 cgecatcogeagacgogtoacatcticgogocaccatttiagottoatttoottatitgaa 353

I | o
Query: 301 attcgoagtttatcgeobtteogacgattectoctgttbecoggttbtaatttocacckioctatbog 360 po yl I Iorp ISl I I

Sbjct: 354 attcgaagtttatcgzttcgacgattcotctgtttecggtttaatttcazcttctattog 413




Conclusion - What We Learned

© How to use the tomato genome browser to identify
molecular markers that may be useful in fine-mapping and

marker-assisted selection

@ Important to remember that the browser is a work in
progress — e.g. don’t have all marker data currently

un

genomes tools

sol search )

File - Help

® ITAG1 Rel : genomic annotations: 969 bp from SL1.00sc06004:457,840..458,808
Select Tracks Upload and Share Tracks Pref

B Search
Landmark or Region:

5L1.005c06004:457840.. | Search

Examples: SL1.00sc00002_16.1.1, Sulfite oxidase, TG 154,
C2_At3g02080.

[%] | Configure... [ | Go
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