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Cultivated tomato is known to be relatively low in genetic diversity. This is a result of
microevolutionary processes such as founder events, genetic bottlenecks, and intense
selection. For these reasons, a computational approach to predicting single nucleotide
polymorphisms (SNPs) is valuable to direct laboratory efforts toward regions more likely
to yield results. We have developed a method to screen an entire NCBI Unigene set for
potential SNPs using SEAN (Huntley, 2003). Predictions are based on established
criteria: A window on either side of the predicted SNP must be identical for all sequences
in the alignment, at least two sequences agreeing on each of a minimum of two
polymorphisms, etc. Polymorphisms were further examined in the context of the cultivars
and clones in which they were identified. Using this method, we discovered 2,527
potential SNPs among 764 clusters from the unigene set. We are in the process of
verifying these polymorphisms in the laboratory.
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Abstract

Cultivated tomato iIs known to be relatively low in genetic diversity.
This is a result of microevolutionary processes such as founder events,
genetic bottlenecks, and intense selection. For these reasons, a
computational approach to predicting single nucleotide
polymorphisms (SNPs) is valuable to direct laboratory efforts toward
regions more likely to yield results. We have developed a method to
screen an entire NCBI Unigene set for potential SNPs using the
SEAN SNP Prediction Program(Huntley, 2003). Predictions are
based on established criteria: A window on either side of the predicted
SNP must be identical for all sequences in the alignment, at least two
sequences agreeing on each of a minimum of two polymorphisms, etc.
Polymorphisms were further examined in the context of the cultivars
and clones in which they were identified. Using this method, we
discovered 2,527 potential SNPs among 764 clusters from the unigene
set. We are in the process of verifying these polymorphisms in the
laboratory.



Why we need to find
SNPs In Tomatoes

. Germplasm Collection Management
. Relationships among accessions

. ldentifying duplicates

. Association Mapping for Tralits

. Population Genetics

* Low diversity between Lycopersicon varieties creates
the need to predict SNPs from public sequences



Sequences available in GenBank
from 4/12/03 to 9/29/03
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There are 148,000 Tomato ESTs

In GenBankg g5
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SNP Discovery In Tomatoes
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SEAN Viewer with Adenine Nucleotide Translocator Contig

Predicted SNPs Consensus

+ gnl|UG|Les#55219574 EST402149 tomato root, plants pre-anthesis, Cornell University Lycopersicon esculentum cDNA clone cLEY17D11, mRNA sequence /clone |~
+ ghl|UG|Les#551 78761 EST28041¢6 tomato callus, TAMU Lycopersicon esculentum cDNA clone cLEC32P1 7 similar to ADP/ATP translocator, mRNA sequence fclor
+ ghl|UG|Les#551 79229 EST2816 8% tomato callus, TAMU Lycopersicon esculentum cDNA clone cLEC32D1 similar to ADP/ATP translocator, mRNA sequence /clon
+ ghl|UG|Les#551 78759 EST280414 tomato callus, TAMU Lycopersicon esculentum cDNA clone cLEC32P15 similar to ADP/ATP translocator, mRNA sequence fclor
+ gnl|UG|Les#55235206 EST414675 tomato developing/immature green fruit Lycopersicon esculentum cDNA clone cLEMELZ, mRNA sequence /clohe=cLEMB6L? /g



Zooming in on Adenine Nucleotide Translocator

Predicted SNPs

MEATATEACAMEZCOTTCA - GETTCTTETTTTEEEAD AG S & TA CGEATCT 3fF - TEETE A AT OGO T TAACAT DO T TTAGAA TTTAGATECTEATEAR D AT T 36T - GTTACATTTEAGTATT - CAGTTOGGT) CaaTTATCATTTTTOCCTTTTEACTTTTTTTTT - GTAAT,
— 7] ] t.-gTAAT
HATATCACAAGCTTCA - GETTCT TG T T T TRGEAD AL, TaCGEATCTES - TEETECE - Taa G TCAGCC TG TAA AT O T T TAGAA T T TAGATEETCATCARAATCTTTTTERT - GTTACAT T TEAGTATT - CAGTTGEECAGACARTTAT CATTTTTOC T T T TEACTTTTTTTTT - GTAAT
WATATCACAAGOTTCA - GG TTOTTETTTTEGGAAACATATANGCATOTESE - TRATECH - TAAGTCAG OO TOGTAACATCCTTTACAATTTAGATCATEATCAAAATCTTTTTGET - GTTACATTTEAGTATT - CAGTTEGECAGACARTTATCATTTTTOCTTTTEACTTTTTTTTT - GTAAT,
HLATATEACAAGCTTCA - (EFTTCTTETT T TEGEAN M A A TACGEATOTESE - TRETECH - TAs G TCAG O TOETAACAT O TTTACAA TTTAGATEETEATCARAATOTTTTTCET - GTTACATTTEAGTATT - CAGTTEEGCAGAT

| = )|

TTATCATTTTTCCTTTTGACTTTTTTTTT - 3TAAT,
gt-GTTACATTTGAGTATT - caAc b tgGECAGACAATTAT CATTAT TN EEC LB CTTTTTTTTT - GTAAT,
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MIATATOACAAge A - 00 { TAAGTCAGCCTE FGECACACARTTATCATTTTT!

AT CETGTTTTEGEAARGAD A THCGEATOTES - THETH TaaGTCAGOCTCETAACATOCTTTAGAATTTAGA TEETEATEANM A TOTTTT TGS

-GTTACATTTEAGTATT - CAGTTOGECAGACAD TTATCATTATTOCTTT Ty bttt tbbt - - gTAAT

ARATATCACARGOTTCA - G TTCT TG T T T TG CAMRTACGEATCTG: - TEETEON - TAACTCAGOCTCGTAACAT COT T TAGAA TT TACATCCTEATCAAMATCTTT T TERT - GTTACATTTGAGTATT - CAGT TLRGECACACART TAT CATTTTTCCTT T TACTTTTTTTTT - GTAAT:
HATATGACAAGCTTCA - GOTTY TTTTEREAMAGAMATACCE DTEG - TOETECH - TAAGTOAGCCTCATAACAT O TTTAGAATTEAAA EAGTEATEARAATCTTTTTERT - CTTACATTTEAGTATT - CAGTTOEAGACACE
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HIATATCACAAGCTTCA - GETTOTTETT T TCEEAAAGAR A TACGEATOTEE - TECTEOH - TAAG TCAG OO TG TAACATOOTTTAGAA TTTAGATGC TEATEAAAATOTTTTTGET - GTTACATTTGAGTATT GTTEEEEAGACS

WATATEACADZCTTCA - AGTTOTTETTTTEAGAAAGAM N TACEEATOTEE - TRGTEON - TARGTCAGCCTCETAACATOCTTTAGAL TTTAGH b

HATATGACARZOTTOA - GG TTOTTETTTTREgaR:

jgatatgucaagetted-ggbbetbgtbbbgggaaagaaatecggatetyy - bggtgea- taagtoad

WATATCACAAGOTTCA - G TTOTTETTTTEGGAAACAAATANGCATOTES - TRATECH - TAAGTCAGCCTOGTAACATCCTTTACGAATTTAGATCCTEATEAAAATCTTTTTS TTATCATTTTTCCTTTTEACTTTTTTTTT - GTAAT:
HATATGACAAGCTTCA - GETTCT TG T TTTGRGAAAGAAN TACCEATCTGE - TG TEOC - TAAGTCAGCCTCGTAACATCCTTTAGAA TTTAGA TCE TEATEARAATCTTTTTGET - GTTACATTTGAGTATT - CAGTTGGEEAGACAATTATCATTATTCCTTTTgCCTTTTTTTTT - GTAAT:
EATATEACAMEZOTTOA - GETTOTTETTTTEACA AGA A N TA MEEA TOTEE - TEETEON - Ta 8 G T O ToETAACATCCTTTACAATTTAGATCATEATCAAAATOTTTTTGGET -GTTACATTTGAGTATT - CAGTTEGECACGACARTTATCATTTTTOCTTTTRACTTTTTITTE - ggad
HrATa

HEATATEACALCOTTCA - BETTOTTETTTTEEGARAGAA A TA e o TEE - TEGTECR - TAAGTCAG IO T O TAA e O TTTAGAATTTAGATCETEATGAR ML T TTTTTE

g

HATATGACAAGCTTCA - GETTCTTGTTTTEGE. GAAATACGGATCTES - PEOTEOH - TAAGT CAGCCTOGTAACATCCT T TAGAATT TAGATCATCATCAAAATCTTTTTGRT - GTTACATTTGAGTATT - CAGTTEGAGAGAL

HIATATCACAAGCTTCA - ZETTOTTETTTTCCCAAACAM A TANGCATOTESE - - TAAGTCAGCCTETAACAT O T TTACAA T TTAGATCATCATCAAAATOTTTTTERT - AT TACAT TTEACTATT - CAGTTOCACAGAL

HIATATGACAAGCTTCA - A TTOTTATT T TOEE28 2048 ATACGIATOTES - TRETEC TTATCATTTTTCOCTTTTACTTTTTTTTT - 3TAAT;

HIATATEACAARCTTCA - GETTCTTETTTTEEEA22 0248 3 TACGEATOTEE - TOGTECH - TaAGTCAGCCTCOTAA CATOCTTTAGAA TT TAGATGOTEATEAAAATOTTTTTETT - g LaaATTTEAGTATT - CAGTTEGEEACACART TATCATTTTTCCT T TTRACT TTT TTTTT - 3TAAT,
ATATEACAAGCTTOA - GETTOTTATT T TEECAAAGAN ATACGEATCTEE - TEETEOC mmammmmmammamm TTACATTTEAGTATT - CAGTTGEGCAGACATTTATCATTITTOCTTT TR A bbbt bbb - GTAATA

WATATEACAMGOTTCA - GETTCTTETTTTECEADACA M A TACGEATOTES - TRETE

HIATATEACAAGCTTCA - ZOTTOTTETTTTEEEA2 A0S A TA CEEATOTEE -

T -GTTACATTTEAGTATT - CAGTTEGEEAGAD,

T-GTTACATTTGAGTATT - CAGTTOGECAGACARTTATCATTTTTCCTTTTRACTTTTTTTTT - GTAA T

TTATCATTTTTCCTITTGACTTTTTITTT - TAAT,
TTATCATTTTTCCTTTTEACTTTTTTTTT - GTAAT:

-TARGTCAGCCTCGTAACAT CCTTTAGAA TTTACATCCTEATCAAALNTCTTTTTGET - CTTACATTTGAGTATT - CAGTTAGECACAC

ARATATCACANCT -EGTTCTTGTTTT ; ; : 3 T

1 TEACAARGOTTCOA - 3GTTCTTGTTTTOOSAMAL A CGEEATOTEE - TRETE

ARATATGACAAGOTTCA - GEGTTCTTGTT T TG CAAATACGEATCTGE - TEGTEON - TAACTCAGCCTCGTAACAT COT TTAGAA TT TACATCG TEATCAAMATCTTTTTCET - GTTACATTTGAGTATT - CAGT TREEEAGA L,




2,527 Potential Tomato SNPs in 764 Clusters

Frequency of predicted SNPS
~ 3.9 x10* (~1 in every 2,500 BP examined)

Lycopersicon esculentum (tomato) genome view Linkage Group Clusters
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Mapped markers matching clusters with SNPs: g 13
23 RFLP 38 9
22 EST-by-clone 9 11
2 Protein? 10 11
81 COS (ESTs in Tomato & Arabidopsis) 11 5
3 originally thought COS 12 9

Clusters Matching Mapped Markers 131
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