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Abstract

Objective

This study was conducted to evaluate the genetic diversity of tomato accessions selected from the
core collection of National Plant Gene Bank of Iran (NPGBI) based on a comparative assessment
of SSR and ISSR markers. Genetic diversity of species and cultivars is necessary to increase
productivity and production, and if diversity is reduced, species and cultivars are in danger of
extinction. Due to the importance of tomato as the second most consumed crop among vegetables,
it is necessary to study it. Other objectives of this study are to compare the performance of SSR
and ISSR markers in differentiating tomato genotypes and to find primers with the highest
polymorphism.

Materials and methods

In this study, genetic diversity among and within tomato accessions collected from 8 geographic

regions of Iran and 22 countries from the world were evaluated using 13 ISSR and 5 SSR primers.
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Results

The number of polymorphic alleles and the average of resolving power and marker index were
related to the ISSR marker. However, the highest values of PIC for studied markers were obtained
in the SSR primers. The molecular analysis of variance showed that both markers were suitable
for the evaluation of diversity among species. Also, genetic diversity among the species was
higher than within the species. The highest values of genetic diversity features were obtained in
SSR primers. The lowest parameters were observed in the S. lycopersicum cherry in comparison
to S. lycopersicum esculentum. In the cluster analysis, tomato accessions were distributed into
four groups. PCoA was obtained for a more accurate explanation of the grouped accessions. These
results indicated that SSR primers have had more tangible efficiency in showing the genetic
diversity between Iranian and S. lycopersicum Cherry populations, while ISSR primers
distinguished the S. lycopersicum esculentum accessions better than others.

Conclusions

The results indicated high genetic diversity among and within tomato species. According to
genetic diversity features in both markers, it can be expected that the use of ISSR and SSR primers
will be more effective for preparing genetic maps and studying population structure and/or
accession grouping, respectively.
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Table 1. Studied tomato (S. lycopersicum) list and origin
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&g Lo By 3, &gS Lo 3 3,
Specie Origin Gene  Row Specie Origin Gene  Row
bank bank
code code
1S5 e 55t
esculentum 20 48044 16 esculentum = 315031 1
USA Unknown
cherry Sape 48051 17 esculentum sl 315036 2
USA Unknown
< sls O‘)JJ)'L"_C)‘)?.‘
esculentum / 48087 18 esculentum Iran- 47779 3
Denmark
Mazandaran
KWPS [N Y
esculentum 48107 19 | esculentum 7 ©* 47798 4
Netherlands Iran-Fars
il Oliws S=¢ )l
cherry 48127 20 esculentum Iran- 47807 5
Netherlands -
Kurdistan
; Ml !
esculentum o 48128 21 esculentum PRI 47812 6
Netherlands Iran-Elam
590l
Sl Rewe=Jdlr
cherry © 48162 22 esculentum Iran- 47819 7
UK
Bushehr
b, 15 yol
cherry O 48165 23 | esculentum -7 47846 8
Azerbaijan USA
55 0! “Les ybxo
esculentum > 48174 24 esculentum o 47889 9
USA Hungary
L e KW
cherry o 48183 25 | esculentum 47906 10
Hungary Netherlands
esculentum o 48272 26 esculentum o 47941 11
Iran Netherlands
-l e -
esculentum o 48276 27 esculentum "L“’)L%” 47948 12
Iran Bulgaria
S5 0 —
esculentum South 48289 28 esculentum 9 47958 13
Russia
Korea
esculentum el 48302 29 esculentum Ol bee 47975 14
USA Hungary
Aol |
esculentum o Ch-falat 30 esculentum Seye 47998 15
Iran USA
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Table 2. Characteristics of ISSR and SSR primers and their genetic diversity features
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wpd O el s S
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Resolution Marker  Number of NUMber polymorphic temperature

index polymorphic ~ 9f  information
bands bands  content

Rp M1 NPB TAB PIC Ta(°C) Sequence (5'-3") Primer
2190 3614 7 8 0.224 458 (GA).CAGAGACAT ISSR-3
1429 2532 6 6 0.264 53.7 (AC)Y(CIT)A ISSR-9
1635  3.004 4 4 0.216 499 GCAGAGGAGAGGAGA ISSR-14
2206 3364 6 7 0.207 483 (GA)A UBC-812
1492 2450 7 7 0.364 56.2 (AG)sYG 19F
1778 2.908 6 6 0.369 56.2 AGTCGTAGT(AC); UBC-889
2254 0310 6 7 0.428 498 (AG)sT B2
0102 1749 4 4 0.301 533 (AC)YG K10
2005 3630 11 11 0319 52.2 (AC),G K12
2222 2322 4 7 0.374 57.3 (GA)C K18
1508 2321 6 6 0.437 54.6 (GA)YC K11
1302 1695 3 4 0.385 483 (AC)s UBC-816
0476  0.359 4 4 0.359 53.9 F: CCACAAACAATTCCATCTCA  oop 63

R: GCTTCCGCCATACTGATACG

F: AAATAATTAGCTTGCCAATTG
0.444 0.431 2 2 0.462 55.3 R: CAAACAACATGAGAAGCAGCA TG7-18

F: AAATAATTACAGCTTGCCAATTG
0.413 0.418 2 2 0.482 57.5 R: CTGAAAGCAGCAACAGTATTT LEEF1AA

F: AGCATGGGAAGAAGACACGT
0.269 0.205 2 2 0.433 59.3 R: TTGAGCAAAACATCGCAATC TMS33

F-TGTAGATAACTCCTAGCGACAATC
0.476 0.233 2 2 0.361 57.3 R: TTGAGCAAAACATCGCAATC LETAOQ19

1.684 2.492 5.833 6.417 0.332 Sbe ISSR

0416  0.329 24 24 0.433 oeSle SSR
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Figure 1. Scoring of the bands of tomato accessions resulting from the marker ISSR-M9 (A)
and marker SSR- Xgwm192-5D (B)
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Figure 2. Analysis of molecular variance (AMOVA) between two populations of tomato (S.
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(PCoA) using ISSR (left) and SSR (right) markers
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Figure 5. Distribution of tomato accessions based on biplot of principal coordinate analysis
(PCoA) using ISSR (left) and SSR (right) markers
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