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Fig. S1 Genetic diversity and divergence of tomato germplasm based on diploid SNP genotypes







Fig. S1 Diversity in cultivated tomato (Solanum lycopersicum) germplasm
Cultivated tomato (Solanum lycopersicum L.) dispersed out of Latin America beginning in 
the 16th century. Worldwide patterns of genetic diversity in tomato are of interest for 
purposes of conservation, characterization, and utilization. A sample of 50 PGRU accessions p p , , p
(unique populations) was assembled to survey primary centers of diversity Chile, Ecuador 
and Peru (14 accessions), countries contiguous with primary centers (6 accessions), and 
secondary centers of diversity (30 accessions). Original year of seed collection ranged from 
1905 to 2002. Based on SNP alleles of 67 markers (supplemental file S3) the first three 
principal components explained 20%, 10% and 6.6% of the variation, respectively. Genotypes 
from primary and secondary centers of diversity were spread along axis PC1, while samples 
from countries contiguous with primary centers were distributed along axis PC3. Ten percent 
of accessions were outliers that fell outside of the three ellipsoids encompassing 90% of 
variation for each group. These highly diverged genotypes originated from Peru, Ecuador, 
USA, Europe and Asia. None of the three a priori defined groups should be viewed as a poor 
source of tomato genetic diversity in PGRU’s collection.







Tomato germplasm used in this study


ID No. Accession Category Country Year Name
1 PI 97538 Contiguous Argentina 1905 "Cherry"
2 PI 98097 Secondary Cuba 1932 Rinon
3 PI 99782 Primary Peru 1932 Tomate
4 PI 109834 Secondary France 1935 Merville des Marches
5 PI 117563 Contiguous Brazil 1936 Sao Paulo
6 PI 118783 Secondary Venezuela 1936 Rinon
7 PI 121662 Secondary Canada 1937 Abel
8 PI 124035 Primary Peru 1937 na
9 PI 124037 Primary Chile 1937 na
10 PI 125831 Secondary Afghanistan 1937 Rumi Banjan
11 PI 127820 Contiguous Bolivia 1938 na
12 PI 127825 Primary Peru 1938 Ccoilo-Chuma
13 PI 128586 Primary Chile 1938 na
14 PI 128592 Primary Chile 1938 na14 PI 128592 Primary Chile 1938 na
15 PI 129026 Primary Ecuador 1938 na
16 PI 129033 Primary Ecuador 1938 na
17 PI 129084 Contiguous Colombia 1938 na
18 PI 129128 Secondary Panama 1938 na
19 PI 129142 Primary Ecuador 1938 na
20 PI 155372 Primary Peru 1946 na
21 PI 157993 Secondary Italy 1947 Prospero
22 PI 158760 Secondary China 1947 Chih-Mu-Tao-Se
23 PI 159009 Primary Peru 1947 nay
24 PI 159198 Secondary United States 1947 Vetomold (121 Mass.)
25 PI 196297 Secondary Nicarragua 1951 na
26 PI 212062 Secondary Costa Rica 1954 Turrialba
27 PI 258474 Primary Ecuador 1959 na
28 PI 258478 Primary Peru 1959 na
29 PI 262995 Secondary Netherlands 1960 Ailsa Craig
30 PI 268107 Secondary Mexico 1960 Cotaxtla I
31 PI 270206 Secondary United States 1960 Ponderosa
32 PI 270408 Secondary Mexico 1960 na
33 2 0430 S d i 196033 PI 270430 Secondary Mexico 1960 na
34 PI 272703 Secondary Guatemala 1961 na
35 PI 281555 Secondary Japan 1962 Kiyosu No. 2
36 PI 291337 Secondary China 1963 Hong Kong
37 PI 294638 Secondary United Kingdom 1964 Devon Surprise
38 PI 341134 Secondary United States 1969 Heinz 1370
39 PI 390510 Primary Ecuador 1974 na
40 PI 406952 Secondary Nicarragua 1976 Chilcarojo
41 PI 452026 Secondary Mexico 1980 A-1770
42 PI 452027 Secondary Mexico 1980 A-177142 PI 452027 Secondary Mexico 1980 A-1771
43 PI 505317 Contiguous Colombia 1986 1091-Chonto 21 (Mataverde) (3-21-2)
44 PI 600920 Secondary United States 1983 Peto 460
45 PI 647305 Secondary Spain 1905 Rosa o Monserrat
46 PI 647445 Secondary China 1905 Zhongza No. 4
47 PI 647447 Contiguous Bolivia 1989 Tomate del Lugar
48 PI 647486 Secondary Italy 1992 Pomodoro Superselezione di Marmande
49 PI 647556 Secondary Taiwan 2001 AVRDC #6
50 PI 647566 Secondary United States 2002 Flora-dade








# Recode a fasta alignment for PCA analysis, collap sing any 
redundant columns (@col_unique)
#
# Note regarding input file conventions:
#
# There is assumed to be no missing data, no ambigu ous calls, and 
no genotypes beyond diploid.
# Uppercase "A, C, G, T" represent a homozygote of two 
nucleotides
# Uppercase "K, Y, W, S, R, M" represent a heterozy gote with two 
nucleotides
# Lowercase "a, c, g, t" represent a heterozygote w ith one gap 
allele and one nucleotide
# "-" represents a homozygote of two gaps
#
#
# usage:
# perl AlleleCoder.pl infile.fasta > 123.txt
#
# AMB 12/13/07
#
# This program is free software. It comes without a ny warranty, 
to
# the extent permitted by applicable law. You can r edistribute it
# and/or modify it under the terms of the WTF Publi c License,
# Version 2, as published by Sam Hocevar. See
# http://sam.zoy.org/wtfpl/COPYING for more details .


use strict;
use warnings;
use Bio::Align::AlignI;
use Bio::AlignIO;
use Bio::SeqIO;


use Bio::LocatableSeq;
use Tie::IxHash; # Make the hash print out in the o rder it was 
filled


my $fna = $ARGV[0]; # input fasta format file.  See  note above 
for conventions regarding heterozygous genotypes.


my %columns=();
my $firstone=1;
my $numseq;
my $numcol;
my %matrix;
tie %matrix, "Tie::IxHash";
my %out;
tie %out, "Tie::IxHash";


my $in  = Bio::AlignIO->new(-file   => $fna ,
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    -format => 'fasta');
my $aln = $in->next_aln();


$numseq = $aln->no_sequences;
$numcol = $aln->length;


for (my $ctr = 1; $ctr < $numcol+1; $ctr++) {


  my $A = 0;
  my $C = 0;
  my $G = 0;
  my $T = 0;
  my $GAP = 0;
  my $HET=0;


  my $AA=0;
  my $AC=0;
  my $AG=0;
  my $AT=0;
  my $CC=0;
  my $CG=0;
  my $CT=0;
  my $GG=0;
  my $GT=0;
  my $TT=0;
  my $AGAP=0;
  my $CGAP=0;
  my $GGAP=0;
  my $TGAP=0;
  my $GAPGAP=0;


  # count up all the residues in this column to fin d the most 
common allele
  foreach my $seq ($aln->each_seq) {
    my $res = $seq->subseq($ctr, $ctr);
    if ($res eq "A") {
      $A = $A +2;
      $AA++;
    } elsif ($res eq "C") {
      $C = $C +2;
      $CC++;
    } elsif ($res eq "G") {
      $G = $G +2;
      $GG++;
    } elsif ($res eq "T") {
      $T = $T +2;
      $TT++;
    } elsif ($res eq "-") {
      $GAP = $GAP +2;
      $GAPGAP++;
    } elsif ($res eq "a") {
      $HET++;
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      $A++;
      $GAP++ ;
      $AGAP++;
    } elsif ($res eq "c") {
      $HET++;
      $C++;
      $GAP++;
      $CGAP++;
    } elsif ($res eq "g") {
      $HET++;
      $G++;
      $GAP++;
      $GGAP++;
    } elsif ($res eq "t") {
      $HET++;
      $T++;
      $GAP++;
      $TGAP++;
    } elsif ($res eq "K") {
      $HET++;
      $G++;
      $T++;
      $GT++;
    } elsif ($res eq "Y") {
      $HET++;
      $C++;
      $T++;
      $CT++;
    } elsif ($res eq "W") {
      $HET++;
      $T++;
      $A++;
      $AT++;
    } elsif ($res eq "S") {
      $HET++;
      $C++;
      $G++;
      $CG++;
    } elsif ($res eq "R") {
      $HET++;
      $A++;
      $G++;
      $AG++;
    } elsif ($res eq "M") {
      $HET++;
      $A++;
      $C++;
      $AC++;
    }
  }


  # calculate the most common allele among A C G T GAP and set 
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the hash of heterozygote characters accordingly
  my $mostcommon = "uninitialized";
  my %hets;


  if (
      ($A >= $C) &&
      ($A >= $G) &&
      ($A >= $T) &&
      ($A >= $GAP)
     ) {
    $mostcommon = 'A';
    $hets{a}=1;
    $hets{M}=1;
    $hets{R}=1;
    $hets{W}=1;
  } elsif (


   ($C >= $A) &&
   ($C >= $G) &&
   ($C >= $T) &&
   ($C >= $GAP)
  ) {


    $mostcommon = 'C';
    $hets{c}=1;
    $hets{M}=1;
    $hets{S}=1;
    $hets{Y}=1;
  } elsif (


   ($G >= $A) &&
   ($G >= $C) &&
   ($G >= $T) &&
   ($G >= $GAP)
  ) {


    $mostcommon = 'G';
    $hets{g}=1;
    $hets{R}=1;
    $hets{S}=1;
    $hets{K}=1;
  } elsif (


   ($T >= $A) &&
   ($T >= $C) &&
   ($T >= $G) &&
   ($T >= $GAP)
  ) {


    $mostcommon = 'T';
    $hets{t}=1;
    $hets{W}=1;
    $hets{Y}=1;
    $hets{K}=1;
  } elsif (


   ($GAP >= $A) &&
   ($GAP >= $C) &&
   ($GAP >= $G) &&
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   ($GAP >= $T)
  ) {


    $mostcommon = '-';
    $hets{a}=1;
    $hets{c}=1;
    $hets{g}=1;
    $hets{t}=1;
  }


  my $code;


  # recode each residue into a numeric value and sa ve in a hash 
of strings representing the alignment
  foreach my $seq ($aln->each_seq) {
    my $res = $seq->subseq($ctr, $ctr);
    if ($res eq $mostcommon) {
      $code = 1;
    } elsif (exists $hets{$res}) { # is this one of  the 
designated heterozygotes of the most common allele?
      $code = 2;
    } else {
      $code = 3;
    }
    if (exists $matrix{$seq->display_id}) {
      $matrix{$seq->display_id} = $matrix{$seq->dis play_id}.
$code;
    } else {
      $matrix{$seq->display_id} = $code;
    }
  }
} # for $ctr;


# collapse invariant and non-unique contiguous colu mns to 
decrease PCA computing time
my $column="";
my %seen;
my @col_unique;
my %identical;


for (my $ctr = 0; $ctr < $numcol; $ctr++) {


  foreach my $key (keys %matrix) {
    $column = $column.substr($matrix{$key},$ctr,1);
  }
  if (not exists ($seen{$column}) && ($column !~ /^ [1]$/)) {
    $seen{$column}=$ctr;
    push (@col_unique,$ctr);
  } else {
    $identical{$ctr}=$seen{$column};
  }
  $column="";
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}


# store the collapsed matrix in a R-compatible form at
$out{taxon} = "";
foreach my $column (@col_unique) {
  $out{taxon} = $out{taxon}." ".$column;
  foreach my $key (keys %matrix) {
    if (exists $out{$key}) {
      $out{$key} = $out{$key}." ".substr($matrix{$k ey},
$column,1);
    } else {
      $out{$key} = substr($matrix{$key},$column,1);
    }
  }
}


# print the output
foreach my $key (keys %out) {
  print $key,"\t",$out{$key},"\n";
}
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Perl: instructions for software installation 
 


 Download and install ActivePerl using default settings  
http://www.activestate.com/activeperl/ 


 
 Open a command line window. Go to Start >>Run, type cmd and press return. 


 
 At the command prompt, type 


perl --version 
 


press return, and note the version of perl 
 


 Install Bioperl. Go to  
 
http://www.bioperl.org/wiki/Installing_Bioperl_on_Windows 
 
see ‘Installation using the Perl Package Manager’ (briefly explained here) 
 
1) Start the Perl Package Manager Graphical User Interface from the Start menu. 
 
2) Go to Edit >> Preferences and click the Repositories tab. ‘Add Repository:’ referring to the 
table by copying and pasting the Name and Location (URL) for your version of perl, then 
pressing ‘add’. When you’re done click ‘OK’.  
 
3) Select View >> All Packages 
 
4) In the search box type bioperl 
 
5) Right-click the most recent version of Bioperl available and choose ‘install’. This will mark 
packages for installation. 
 
6) Click the green arrow ‘Run marked actions’. Check the Status tab to make sure the installation 
is complete. 
 


 Install Tie-IxHash using the Perl Package Manager 
In the search box type Tie-IxHash 
 
Right-click the most recent version of Tie-IxHash available and choose ‘install’. This will 
mark it for installation. 


 
Click the green arrow ‘Run marked actions’. Check the Status tab to make sure the 
installation is complete. Exit the Perl Package Manager. 
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Perl: instructions for running 
 


 To run the Perl script, create a working directory on the C drive (e.g., tomatoPCA) 
containing your data file in FASTA format (infile.fasta) and the perl script 
(AlleleCoder.pl). [Note: the data used to generate Fig. S1 are included in supplementary 
file ‘FileS3-infile.fasta’. This can be used to test successful installation of Perl, R are R 
Commander. ‘FileS3-infile.fasta’ corresponds to raw data provided in supplementary file 
‘FileS4-SNP-matrix.xls’.] 


 On Windows desktop go to start > Run 
 In the ‘Open:’ field, type cmd and press ‘OK’ 
 A command line window will appear. Change to the working directory by typing the 


name of the drive followed by a colon 
 
C: 
 
and press enter. Now, type  
 
cd tomatoPCA 
 
then enter. Then, at the prompt type 
 
AlleleCoder.pl infile.fasta > 123.txt 
 
Press enter. The output ‘123.txt’ file will contain the coded genotypic data for input to R 
commander for PCA. 







3 


 


R: instructions for software installation 
 


 Download and install R using default settings 
http://www.r-project.org/ 
 


 Launch R from the Start Menu 
 


 Install R Commander (the graphical user interface). Type 
 
install.packages(“Rcmdr”, dependencies=TRUE) 
 
at the prompt and press return. Installation is complete. 
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R: instructions for running 
 


 Launch R from the Start Menu 
 


 Load R commander. This must be done each time you run it. Type 
 
library(Rcmdr) 
 
at the prompt and press return. A window will open that contains a Script Window, 
Output Window, and Messages. 
 


 Select Data >> Import data >> from text file. The ‘Read Text Data From File’ dialog box 
will pop up, click ‘OK’ to accept the default settings.  Browse for 123.txt created by the 
Perl script. Click the ‘View data set’ button to review your input file. Make sure it 
appears as you expect (note: numbering starts from zero), then close it. 
 


 Select Statistics >> Dimensional analysis >> Principal-components analysis 
Select the variables to include (usually all). Uncheck all boxes and click ‘OK’. 


  
(Note: if the dataset is sufficiently small, you can use this output from princomp and skip 
using prcomp. If it is rejected, use prcomp). 


 
 Edit the text in the ‘Script Window’ to change princomp to prcomp. Highlight the text in 


the script window from .PC <─ to ...data=Dataset) then click the ‘Submit’ button.  
 


 In the script window highlight and submit  
 


summary(.PC) 


This outputs the standard deviation, proportion of variance and cumulative proportion of 
variance for each PC. 


 In the script window type in (or copy and paste), highlight and submit  


 .PC$x 


This outputs the contribution of each PC to each genotype. This is what will be plotted. 
Highlight and copy the first three or more PCs including the headers and row names and 
paste into a Wordpad document. Save as a Text Document file named ‘scores.txt’. 
 


 In the script window type in (or copy and paste), highlight and submit  


.PC$rotation[,1:3] 
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This outputs the contribution of each marker to the first three PCs. [Note: if there are 
more than three PCs, change :3 to :n where n is the number of PCs]. 


 Select Data >> Import data >> from text file. The ‘Read Text Data From File’ dialog box 
will pop up, click ‘OK’ to accept the default settings, ‘OK’ to overwrite current data file, 
and browse for scores.txt created above. 


 Now you are ready to graph the results. Select Graphs >> 3D graph >> 3D scatterplot. 
Select response variable PC1 and explanatory variables PC2, PC3. Uncheck all boxes and 
click ‘OK’. 


 Some predefined sets of options for graph colors have been coded. In WordPad open 
‘FileS5-Rcommander-options.txt’. This file contains predefined sets of parameter options 
for viewing the PCA 3D graphical display. Copy one of the lines (without the >) and 
paste it into the script window. Highlight and submit. 
 


 To visualize groups of individuals (e.g. populations), using a spreadsheet, insert a column 
of group identities into the scores.txt file. Save as ‘groups-scores.txt’ 
 


 Select Data >> Import data >> from text file and browse for groups-scores.txt. Click the 
‘View data set’ button to review your input file. 
 


 Select Graphs >> 3D graph >> 3D scatterplot. Select response variable PC1 and 
explanatory variables PC2, PC3. Uncheck all boxes, click ‘plot by groups’ and click 
‘OK’. 








>1
TACAGTCTCCATCCRCCACAANGNMACTAGRTYTCCGGNNCCNTNCNTYCGCTATCNAAGACANRCG
>2
TACAGTCTCCATCCGCCACAGAGGCACTAGGTTTCTGGCACTTTACTTYCGCTATCAAAGACGTGCG
>3
TACAGTCTCCATCCGCCACAGGGGCACTAGGTTTCCGGCACTTTACTTCCGCTATCWAAGACGTGCG
>4
TATGGTYTTCATNGGYCAANGATKCACTAAGTCTCTGRCTCCCTACTACCGCGTCCTARGMCGTGCR
>5
TACAGTCTCCGTCCGCCACAGGGGCACTAGGTTTCCGGCACCTTACTTYCGTKATCTAAGACGTGCG
>6
TACAGTCTCCATCCACCACAAGGGCACTAGRTTTCTGGCWCTTTACTTYCGCKATCTAAGACGTGCG
>7
TACAGTYTCCRYCSGYCTCAARGGCRCTAGGYTTCYRRCAMCYTRCTWNCGYKWTCTARGACGTGCR
>8
TACAGTCTCCATNCGCNNCAGGNGCNCTNGNYTTCCGGCANNTNACNTNCNNTACCTAAGMCGTGCG
>9
TACAGTCTCCATCCGCCACAGGGGCACCAGGNTTCCGGNNCYTTNCTTCCGCKACCNAAGACATGCG
>10
TANAGTCTCCANCCGCCACAGRGGCACTAGGTTTCCGGCACYTTACTTCCGCTAYCWAAGACGTGCG
>11
TWCAGTCTCCATCCGCCTCARGGGCRCTAGRYYTYCRRCTCCTTACTTCCGCGATCWAGGACRTGCR
>12
YACAGTTTYCRTCCGYCAMARRGGCGCTARGYCTYYAGCAATTTRCTACCGYKWTCAAAGACGTGCR
>13
YACAGTCTYCRYCCGTCTCARRGGCRCYWRGYTTYYRGCACYTTRCTWCCGTKATCWARGMCGTRCR
>14
TACAGTCTCCATCCGCCACARGGGCACTAGGTTTCYGGCACCTTACTTCCGCGACCWAAGACGTGCG
>15
TWYAGTCTCCRTMCGCCACARAGGCACTWGRTYTCTGGCACYCTRCTTYCGCKWTCAARGACGTGCG
>16
NATANCTTCCATACGCCAAAAAGGCACTNGNCCTCTGGTAACCAGNTTNCGCGTTCAAGGNCGTGCA
>17
TACGGTCTCCATCCGCCACAGGGGCACTAGGTNTCTGGNNCCCTNCTTTNGCGATCAAAGACRTGCG
>18
TACAGTCTCCATCCGCCAMARRGGCACYTGRTYTCYGGCWCCTTGCTTYYGCGWYCTAAGACGTGCG
>19
TACRGTCTCCATCCGCCACAGRGGMACYAGGTYTCTGGCACTYTACTTCCGCGATCWAAGACGTGCG
>20
TATAGTCTCCATCCRYCACARGKKNACTAGRTYTCCGRCTCYTTACTTCCGCKWTCTNAGACGTGCR
>21
TACAGTCTCCATCCGCCACAGGGGAACTAGGTTTCCGGCACTTTACTTCCGCTATCTAAGACGTGCG
>22
TACANTCTCCATCCGCCACAGGGGAACTAGGTTTCCGGCACCTTACTTTCGCGATCTAAGACGTGCG
>23
TACAGTCTCCATCCGCCACAGGGGAACCAGGTCTCCGGCACTTTACTTTCGCGATCTAAGACGTGCG
>24
TACAGNCTCCATCCGCCACAGGGGAACTNGGYTTCYGGCTCTTTACTTYCGNTATCTANGACGTGCG
>25
TAYAGYCTCCATCCGCCWMAARGGCACTAGRTCTCTGGNACTTTNCNNTTGCKANCWAAGACGTGCG
>26
TACAGTCTCCATCCGCCTCAAAGGCACTAGATCTCTGGCACCCTGCTTTCGCTATCTAAGACGTGCG
>27
TACAGTYTCCATMCGCCAMARRGGMACTTGRTCTCCGGCACCYTRCTTCCGCGWCCTAGGACGTGCG
>28
CTCGTCTTTCGCAGGTCAAAAATGCGCTAAGTTATTAATTATCTACTACCGTGTTCTAGTCCATGCA
>29
TACAGTCTCCATCCGCCACAAGGGAACTAGGTCTCCGGCACTTTACTTCCGCTACCTANGACGTGCG
>30
TACAGTCTCCATCCGCCACAAGGGCACCAGGTTTCCGGCACCTTACTTCCGCGNTCTAAGACGTGCG
>31
TACAGTCTCCATCCGCCACAGGGGCACTAGGTTTCCGGCACYTTACTTCCGCGACCTAAGACGTGCG
>32
TACNGTCTCCATCCGCCACAAGGGCACTNGGTTTCTGGCACTCTACTTCTGNTATCTAAGMCGTGCG
>33
TACAGTCTCCATCCGCCACAGGGGCACTAGRTCTCNGGNACCCTACTTTCGCGATCTAAGACGTGCG
>34







NACAGTCTCNATCCGCCANAGGGGCACCAGGTCTCCGGCTCYCTACTTCCGCTACCTAANACGTGCG
>35
TACAGTCTCCATCCGCCACAGGGGCACTAGGTYTCCGGCACTTTACTNCCGCGANCTAAGACGTGCG
>36
TACAGTCTCCATCCGCCACAGGGGMACCAGGTYTCCGGCACYTTACTTTCGCGACCTAAGACGTGCG
>37
TACAGTCTCCATCCGCCACAAGGGAACTAGGTTTCCGGCACTTTACTTCCGCTACCTAAGACGTGCG
>38
TACANTCTCCATAGGCCNCAGGGGCACCAGGNTTCTGGCACCCTACTTCCGCGATCTAANNNANNNN
>39
TACRGCTTCCRTCGGCCAAAARGGCACTWGRTCTYTGAYAMCCWGCTTCCGCGTTCWAGGACGTGCG
>40
NACAGTCTCCATCCNCCNCAAGGGCACTAGACTTCCGGCACTTTACTTTCGNGNTCTAAGMCGTGCG
>41
TACGGTCTCCATCCGCCACAGGGGCACCAGGTTTCNGGCACTTTACTTCCGCGATCTAAGACGTGCG
>42
TACAGTCTYCATCCGCCACAGGGGNACTAGGTTTCCGGYACYYTACTTCYGCTAYCTAAGACGTGCG
>43
NACGGTCTCCGTAGGCCACAGGGGAACTAGGTTTCCGGCACCCTACTTTCGTTACCTAAGACGTGCG
>44
TTCGGTCATNGTAGACGACAAAGNCGATAGGCTATCAGCTCCCTATATCCGTTTCCAGAGACATGCG
>45
TACAGTCTCCATCCGCCACAGGGGCACTAGGTTTCCGGYWMYTTACTTCCGCGACCTAAGACGTGCG
>46
CACGTTCTCCATAGGCCACAGAGGAACCAGNTTTCCGGCAACCTACTTCCGCTATCTAAGACGTGCG
>47
TACAGTCTCCATCCGCCAAAAGGGCACYAAGTCTCCGGCACCCTACTACCGCTTCCTAAGACGTGCG
>48
TACAGTCTCCATCCGCCACAGGGGAACTAGGNTTCCGGCACCTTANTNCCGCTATCTANNCCGTGCG
>49
TTCGGCCATNGTAGNTGTAAAGGTCGATAAGTTACTAGTACCCTATAACCGTNTCCTGAGCTGTACG
>50
TACGGTCTCCATAGGCCACAAAGGAACCAGGTTTCCGGCACCCTACTTTCGCTACCTAAGMCGTGCG








This data matrix represents 50 DNA samples x 67 SNP 'SL' markers (Van Deynze et al., 2007†). Heterozygous sites are designated by IUPAC codes, missing data are coded as N. 


PI no. DNA sample SL10771 SL10437 SL10192 SL10120 SL10153 SL10184 SL10187 SL10591 SL10556 SL10238 SL10649 SL10736 SL10781 SL10915 SL10809 SL10004 SL10526 SL10375 SL10485 SL10554 SL10215 SL20017 SL10678
PI 97538 1 T A C A G T C T C C A T C C R C C A C A A N G
PI 98097 2 T A C A G T C T C C A T C C G C C A C A G A G
PI 99782 3 T A C A G T C T C C A T C C G C C A C A G G G
PI 109834 4 T A T G G T Y T T C A T N G G Y C A A N G A T
PI 117563 5 T A C A G T C T C C G T C C G C C A C A G G G
PI 118783 6 T A C A G T C T C C A T C C A C C A C A A G G
PI 121662 7 T A C A G T Y T C C R Y C S G Y C T C A A R G
PI 124035 8 T A C A G T C T C C A T N C G C N N C A G G N
PI 124037 9 T A C A G T C T C C A T C C G C C A C A G G G
PI 125831 10 T A N A G T C T C C A N C C G C C A C A G R G
PI 127820 11 T W C A G T C T C C A T C C G C C T C A R G G
PI 127825 12 Y A C A G T T T Y C R T C C G Y C A M A R R G
PI 128586 13 Y A C A G T C T Y C R Y C C G T C T C A R R G
PI 128592 14 T A C A G T C T C C A T C C G C C A C A R G G
PI 129026 15 T W Y A G T C T C C R T M C G C C A C A R A G
PI 129033 16 N A T A N C T T C C A T A C G C C A A A A A G
PI 129084 17 T A C G G T C T C C A T C C G C C A C A G G G
PI 129128 18 T A C A G T C T C C A T C C G C C A M A R R G
PI 129142 19 T A C R G T C T C C A T C C G C C A C A G R G
PI 155372 20 T A T A G T C T C C A T C C R Y C A C A R G K
PI 157993 21 T A C A G T C T C C A T C C G C C A C A G G G
PI 158760 22 T A C A N T C T C C A T C C G C C A C A G G G
PI 159009 23 T A C A G T C T C C A T C C G C C A C A G G G
PI 159198 24 T A C A G N C T C C A T C C G C C A C A G G G
PI 196297 25 T A Y A G Y C T C C A T C C G C C W M A A R G
PI 212062 26 T A C A G T C T C C A T C C G C C T C A A A G
PI 258474 27 T A C A G T Y T C C A T M C G C C A M A R R G
PI 258478 28 C T C G T C T T T C G C A G G T C A A A A A T
PI 262995 29 T A C A G T C T C C A T C C G C C A C A A G G
PI 268107 30 T A C A G T C T C C A T C C G C C A C A A G G
PI 270206 31 T A C A G T C T C C A T C C G C C A C A G G G
PI 270408 32 T A C N G T C T C C A T C C G C C A C A A G G
PI 270430 33 T A C A G T C T C C A T C C G C C A C A G G G
PI 272703 34 N A C A G T C T C N A T C C G C C A N A G G G
PI 281555 35 T A C A G T C T C C A T C C G C C A C A G G G
PI 291337 36 T A C A G T C T C C A T C C G C C A C A G G G
PI 294638 37 T A C A G T C T C C A T C C G C C A C A A G G
PI 341134 38 T A C A N T C T C C A T A G G C C N C A G G G
PI 390510 39 T A C R G C T T C C R T C G G C C A A A A R G
PI 406952 40 N A C A G T C T C C A T C C N C C N C A A G G
PI 452026 41 T A C G G T C T C C A T C C G C C A C A G G G
PI 452027 42 T A C A G T C T Y C A T C C G C C A C A G G G
PI 505317 43 N A C G G T C T C C G T A G G C C A C A G G G
PI 600920 44 T T C G G T C A T N G T A G A C G A C A A A G
PI 647305 45 T A C A G T C T C C A T C C G C C A C A G G G
PI 647445 46 C A C G T T C T C C A T A G G C C A C A G A G
PI 647447 47 T A C A G T C T C C A T C C G C C A A A A G G
PI 647486 48 T A C A G T C T C C A T C C G C C A C A G G G
PI 647556 49 T T C G G C C A T N G T A G N T G T A A A G G
PI 647566 50 T A C G G T C T C C A T A G G C C A C A A A G


†Van Deynze A, Stoffel K, Buell CR, Kozik A, Liu J, van der Knaap E and Francis D (2007) Diversity in conserved genes in tomato. BMC Genomics 8:465







DNA sa
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50


SL10024 SL10322 SL10450 SL10469 SL10075 SL10346 SL10347 SL10963 SL10136 SL10162 SL20023 SL10909 SL10018 SL10385 SL20181 SL10768 SL10807 SL20059 SL10790 SL10831 SL10242 SL10102 SL10373 SL20097
N M A C T A G R T Y T C C G G N N C C N T N C N
G C A C T A G G T T T C T G G C A C T T T A C T
G C A C T A G G T T T C C G G C A C T T T A C T
K C A C T A A G T C T C T G R C T C C C T A C T
G C A C T A G G T T T C C G G C A C C T T A C T
G C A C T A G R T T T C T G G C W C T T T A C T
G C R C T A G G Y T T C Y R R C A M C Y T R C T
G C N C T N G N Y T T C C G G C A N N T N A C N
G C A C C A G G N T T C C G G N N C Y T T N C T
G C A C T A G G T T T C C G G C A C Y T T A C T
G C R C T A G R Y Y T Y C R R C T C C T T A C T
G C G C T A R G Y C T Y Y A G C A A T T T R C T
G C R C Y W R G Y T T Y Y R G C A C Y T T R C T
G C A C T A G G T T T C Y G G C A C C T T A C T
G C A C T W G R T Y T C T G G C A C Y C T R C T
G C A C T N G N C C T C T G G T A A C C A G N T
G C A C T A G G T N T C T G G N N C C C T N C T
G C A C Y T G R T Y T C Y G G C W C C T T G C T
G M A C Y A G G T Y T C T G G C A C T Y T A C T
K N A C T A G R T Y T C C G R C T C Y T T A C T
G A A C T A G G T T T C C G G C A C T T T A C T
G A A C T A G G T T T C C G G C A C C T T A C T
G A A C C A G G T C T C C G G C A C T T T A C T
G A A C T N G G Y T T C Y G G C T C T T T A C T
G C A C T A G R T C T C T G G N A C T T T N C N
G C A C T A G A T C T C T G G C A C C C T G C T
G M A C T T G R T C T C C G G C A C C Y T R C T
G C G C T A A G T T A T T A A T T A T C T A C T
G A A C T A G G T C T C C G G C A C T T T A C T
G C A C C A G G T T T C C G G C A C C T T A C T
G C A C T A G G T T T C C G G C A C Y T T A C T
G C A C T N G G T T T C T G G C A C T C T A C T
G C A C T A G R T C T C N G G N A C C C T A C T
G C A C C A G G T C T C C G G C T C Y C T A C T
G C A C T A G G T Y T C C G G C A C T T T A C T
G M A C C A G G T Y T C C G G C A C Y T T A C T
G A A C T A G G T T T C C G G C A C T T T A C T
G C A C C A G G N T T C T G G C A C C C T A C T
G C A C T W G R T C T Y T G A Y A M C C W G C T
G C A C T A G A C T T C C G G C A C T T T A C T
G C A C C A G G T T T C N G G C A C T T T A C T
G N A C T A G G T T T C C G G Y A C Y Y T A C T
G A A C T A G G T T T C C G G C A C C C T A C T
N C G A T A G G C T A T C A G C T C C C T A T A
G C A C T A G G T T T C C G G Y W M Y T T A C T
G A A C C A G N T T T C C G G C A A C C T A C T
G C A C Y A A G T C T C C G G C A C C C T A C T
G A A C T A G G N T T C C G G C A C C T T A N T
T C G A T A A G T T A C T A G T A C C C T A T A
G A A C C A G G T T T C C G G C A C C C T A C T







DNA sa
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
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32
33
34
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36
37
38
39
40
41
42
43
44
45
46
47
48
49
50


SL20028 SL10396 SL10206 SL10190 SL10793 SL10432 SL10043 SL10494 SL10205 SL10401 SL10639 SL10670 SL10386 SL20159 SL10801 SL10019 SL10138 SL10471 SL20127 SL10778
T Y C G C T A T C N A A G A C A N R C G
T Y C G C T A T C A A A G A C G T G C G
T C C G C T A T C W A A G A C G T G C G
A C C G C G T C C T A R G M C G T G C R
T Y C G T K A T C T A A G A C G T G C G
T Y C G C K A T C T A A G A C G T G C G


W N C G Y K W T C T A R G A C G T G C R
T N C N N T A C C T A A G M C G T G C G
T C C G C K A C C N A A G A C A T G C G
T C C G C T A Y C W A A G A C G T G C G
T C C G C G A T C W A G G A C R T G C R
A C C G Y K W T C A A A G A C G T G C R
W C C G T K A T C W A R G M C G T R C R
T C C G C G A C C W A A G A C G T G C G
T Y C G C K W T C A A R G A C G T G C G
T N C G C G T T C A A G G N C G T G C A
T T N G C G A T C A A A G A C R T G C G
T Y Y G C G W Y C T A A G A C G T G C G
T C C G C G A T C W A A G A C G T G C G
T C C G C K W T C T N A G A C G T G C R
T C C G C T A T C T A A G A C G T G C G
T T C G C G A T C T A A G A C G T G C G
T T C G C G A T C T A A G A C G T G C G
T Y C G N T A T C T A N G A C G T G C G
N T T G C K A N C W A A G A C G T G C G
T T C G C T A T C T A A G A C G T G C G
T C C G C G W C C T A G G A C G T G C G
A C C G T G T T C T A G T C C A T G C A
T C C G C T A C C T A N G A C G T G C G
T C C G C G N T C T A A G A C G T G C G
T C C G C G A C C T A A G A C G T G C G
T C T G N T A T C T A A G M C G T G C G
T T C G C G A T C T A A G A C G T G C G
T C C G C T A C C T A A N A C G T G C G
N C C G C G A N C T A A G A C G T G C G
T T C G C G A C C T A A G A C G T G C G
T C C G C T A C C T A A G A C G T G C G
T C C G C G A T C T A A N N N A N N N N
T C C G C G T T C W A G G A C G T G C G
T T C G N G N T C T A A G M C G T G C G
T C C G C G A T C T A A G A C G T G C G
T C Y G C T A Y C T A A G A C G T G C G
T T C G T T A C C T A A G A C G T G C G
T C C G T T T C C A G A G A C A T G C G
T C C G C G A C C T A A G A C G T G C G
T C C G C T A T C T A A G A C G T G C G
A C C G C T T C C T A A G A C G T G C G
N C C G C T A T C T A N N C C G T G C G
A C C G T N T C C T G A G C T G T A C G
T T C G C T A C C T A A G M C G T G C G








> scatter3d(Dataset$PC2, Dataset$PC1, Dataset$PC3, surface=FALSE, residuals=TRUE, 
groups=Dataset$G, parallel=TRUE, bg="white", axis.scales=FALSE, grid=FALSE, 
ellipsoid=TRUE, xlab="PC2", ylab="PC1", zlab="PC3")


> scatter3d(Dataset$PC2, Dataset$PC1, Dataset$PC3, surface=FALSE, residuals=TRUE, 
groups=Dataset$G, parallel=TRUE, bg="white", axis.scales=FALSE, grid=FALSE, 
ellipsoid=TRUE, xlab="PC2", ylab="PC1", zlab="PC3", palette=("red","yellow","blue"))


> scatter3d(Dataset$PC2, Dataset$PC1, Dataset$PC3, surface=FALSE, residuals=TRUE, 
groups=Dataset$G, parallel=TRUE, bg="white", axis.scales=FALSE, grid=FALSE, 
ellipsoid=TRUE, xlab="PC2", ylab="PC1", zlab="PC3", surface.col=c("red","yellow","blue"))


> scatter3d(Dataset$PC2, Dataset$PC1, Dataset$PC3, surface=FALSE, residuals=TRUE, 
groups=Dataset$G, parallel=TRUE, bg="white", axis.scales=FALSE, grid=FALSE, 
ellipsoid=TRUE, xlab="PC2", ylab="PC1", zlab="PC3", surface.col=c("red","fcff00","blue"))


> scatter3d(Dataset$PC2, Dataset$PC1, Dataset$PC3, surface=FALSE, residuals=TRUE, 
groups=Dataset$G, parallel=TRUE, bg="white", axis.scales=FALSE, grid=FALSE, 
ellipsoid=TRUE, xlab="PC2", ylab="PC1", zlab="PC3", surface.col=c("red","#fcff00","blue"))


> scatter3d(Dataset$PC2, Dataset$PC1, Dataset$PC3, surface=FALSE, residuals=TRUE, 
groups=Dataset$G, parallel=TRUE, bg="white", axis.scales=FALSE, grid=FALSE, 
ellipsoid=TRUE, xlab="PC2", ylab="PC1", zlab="PC3", surface.col=c
("#fd0119","#fcff00","blue"))


> scatter3d(Dataset$PC2, Dataset$PC1, Dataset$PC3, fogtype="none",surface=FALSE, 
residuals=TRUE, groups=Dataset$G, parallel=TRUE, bg="white", axis.scales=FALSE, 
grid=FALSE, ellipsoid=TRUE, xlab="PC2", ylab="PC1", zlab="PC3", surface.col=c
("#fd0119","#fcff00","blue"))


> scatter3d(Dataset$PC2, Dataset$PC1, Dataset$PC3, sphere.size=.5, 
fogtype="none",surface=FALSE, residuals=TRUE, groups=Dataset$G, parallel=TRUE, bg="white",
axis.scales=FALSE, grid=FALSE, ellipsoid=TRUE, xlab="PC2", ylab="PC1", zlab="PC3", 
surface.col=c("#fd0119","#fcff00","blue"))


> scatter3d(Dataset$PC2, Dataset$PC1, Dataset$PC3, sphere.size=.75, 
fogtype="none",surface=FALSE, residuals=TRUE, groups=Dataset$G, parallel=TRUE, bg="white",
axis.scales=FALSE, grid=FALSE, ellipsoid=TRUE, xlab="PC2", ylab="PC1", zlab="PC3", 
surface.col=c("#fd0119","#fcff00","blue"))





