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Extended abstract

Introduction

Tomato (Solanum Lycopersicum L.) is the second most popular cultivated vegetable in the world. In recent years,
due to the development of the processing industries of agricultural products, the demand for tomatoes has also
significantly increased. With a production of over 3,390,000 tons of tomatoes, Iran ranks 11th in the world for
tomato production. Tomatoes are highly nutritious and have beneficial effects on human health. Understanding
the genetic diversity of germplasm is essential for implementing a breeding program aimed at developing high-
performing cultivars with improved quality and resistance to biotic and abiotic stresses. Therefore, it is crucial to
reveal the genetic diversity in the germplasm of tomato in order to introduce new cultivars. The CBDP marker is
one of the emerging molecular markers whose primers are derived from the diversity in the gene-rich regions of
plant genomes and with high reproducibility. CBDP marker is easy to use and does not require knowledge of the
genome sequence. It is made from the functional regions of the genome and having advantages such as low cost,
high polymorphism and extensive genetic information. So, CBDP marker can be useful to assess of the genetic
diversity, population structure, genotype identification and QTL mapping. In this research, the genetic diversity of
commercial tomato cultivars which are currently or previously being cultivated in Iran in addition to promising
lines was assessed via CBDP marker. Additionally, the effectiveness of the CBDP marker system was assessed
for investigating the genetic diversity of tomatoes.

Materials and methods

Seventy-eight tomato cultivars were considered and their genomic DNA was extracted using fresh and young
tomato leaves. CTAB method was performed to extract DNA. After checking the quantity and quality of extracted
DNA, the same concentration for all samples were practiced. In order to check the polymorphism between
cultivars, 20 targeted gene primers based on CAAT-box regions (CBDP) were used. Amplified parts were
separated using 1.2% agarose gel electrophoresis. The band pattern of amplified DNA was scored as zero and one
to check the polymorphism amongst varieties; while DARwin and GenAlEx software were used to analysis the
genetic diversity among tomato cultivars.

Results and discussion
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The practiced primers generated polymorphic and scorable bands. The number of polymorphic bands varied from
three (CBDP2) to 22 (CBDP12) with an average of 8.10 bands per primer. A total of 406 genomic fragments were
amplified, of which 215 were polymorphic and the average percentage of polymorphism was 51%. The CBDP2
primer had the lowest polymorphism with 18%, whereas the CBDP18 and CBDP12 primers had the highest
polymorphism with 74% and 73%, respectively. The average polymorphic information content index (PIC)
estimated as 0.30 and resolution power (Rp) were 4.49, which indicated to some extent appropriate efficiency of
the practiced primers. The genetic distance between the pairs of studied genotypes based on the Jaccard coefficient
varied from 0.16 to 0.54 and its average was estimated to be 0.38. The lowest genetic distance was observed in
Matin and Sana with a value of 0.16, while the highest was examined in Hypeel 303 and Cultivar 693 with a value
of 0.54. The observed genetic distance shows that there is a relatively low diversity among the investigated tomato
cultivars. Cluster analysis based on the Jaccard Distance Coefficient and Neighbor Joining algorithm divided the
genotypes into five groups and the results of the analysis to the main coordinates were relatively consistent with
the dendrogram obtained from the cluster analysis. The first two components justified 15.04% of the total changes,
which indicates the appropriate genomic coverage of the primers used. The results indicated that there was limited
diversity among the studied genotypes; however, the primers used effectively revealed polymorphism and clearly
distinguished the genotypes.

Conclusions

The CDBP primers were able to successfully investigate the genetic diversity in tomato. furthermore; they were
able to separated genotypes competently. Consequently, the use of CBDP marker is efficient and suggested for
future evolution in tomato germplasm. In general, the primers called, CBDP18 and CBDP12 had higher efficiency
and are highly recommended. The result of this study claimed that there was relatively low genetic diversity among
the tomato cultivars present in Iran, therefore, it is recommended to take advantage of the new and diverse
resources available in tomato germplasm to breed new tomato cultivars in Iran.
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Table 1. List of investigated tomato’s cultivars and their suppliers

b)LQ.,.;I vﬁ) a,L.Sw.aU G)Lq..:: rﬁ) O.LSJ‘.AU 0)[&-\:1 V.ﬁ) a.LSwAU
No. Cultivar Supplier No. Cultivar Supplier No. Cultivar Supplier
1 Amapola Rojin 27 23024 Rojin 53 Kismat Falat
2 Hypeel 303 Falat 28 H 1423 Rojin 54 Sadeen 95 Behta
3 PetoMech Rojin 29 H 1648 Rojin 55 GS 15 Golsam
4 Amperial Rojin 30 Super urbana Rojin 56 Oula (4320) Falat
5 Matin Rojin 31 H 5803 Rojin 57 692 Golsam
6 Sana Rojin 32 Eden Falat 58 SV 8320 Falat
7 Rock stone Rojin 33 Arjan Behta 59 Sereen Golsam
8 Yaghoot Rojin 34 Kimia Golsam 60 Saldo Golsam
9 Red stone Rojin 35 Karol Rojin 61 1230 Hezare
10 0OS 376 Rojin 36 Bellariva Falat 62 1226 Hezare
11 Ztp 11 Rojin 37 Comodoro Falat 63 SV 1585 Falat
12 Ztp 8 Rojin 38 Jaleh Behta 64 1232 Hezare
13 Ztp 6 Rojin 39 641 Rojin 65 1231 Hezare
14 H 1537 Rojin 40 691 Golsam 66 Stay Green Rojin
15 H 1307 Rojin 41 JAC 8810 Falat 67 Namib Rojin
16 8204 Rojin 42 689 Golsam 68 X 48 Rojin
17 LS 0019 Rojin 43 693 Golsam 69  Super Nemaperid Rojin
18 H 8009 Rojin 44 Rojin Rojin 70 Rojin
19 Karen Rojin 45 610 Golsam 71 X 80 Rojin
20 2206 Rojin 46 952 Golsam 72 Aras Rojin
21 LS 79 Rojin 47 690 Golsam 73 Sivand Rojin
22 Firen2e Rojin 48 Super set Falat 74 LS 80 Rojin
23 Sativa Rojin 49 3-341 Hezare 75 Ztp 7 Rojin
24 King stone Rojin 50 Pil ztp3 Rojin 76 Laleh Rojin
25 H 3000 Rojin 51 Hediyeh Golsam 77 RFT 732216 Golsam
26 NUN 0041 Rojin 52 Zomoured Golsam 78 UC 105 Rojin

A2l o p e o)l 58 5 gy (M O S oS (S5, slacs s Sl o e Hezare Behta [Falat Golsam Rojin

Rojin, Golsam, Falat, Behta and Hezare represent Rojin Taak, Golsam Gorgan, Falat, Behta and Hazare Sewom
companies, respectively.
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Table 3. Characterization of CBDP primers
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CBDP 1 10 4 40 0.18 1.60 0.72 0.82
CBDP 2 17 3 18 0.24 0.53 0.71 0.97
CBDP 3 20 10 50 0.26 5.00 2.59 3.44
CBDP 4 22 10 45 0.24 4.55 2.35 2.92
CBDP 5 13 4 31 0.49 1.23 1.97 3.59
CBDP 6 22 9 41 0.34 3.68 3.08 441
CBDP 7 19 13 68 0.32 8.89 4.20 5.82
CBDP 8 20 11 55 0.38 6.05 4.13 5.87
CBDP 9 21 11 52 0.31 5.76 3.45 5.03
CBDP 10 19 8 42 0.32 3.37 2.52 3.44
CBDP 11 21 12 57 0.29 6.86 3.50 4.38
CBDP 12 30 22 73 0.28 16.13 6.12 8.10
CBDP 13 26 17 65 0.29 11.12 4.93 6.79
CBDP 14 18 7 39 0.28 2.72 1.96 2.87
CBDP 15 20 13 65 0.30 8.45 3.95 5.69
CBDP 16 19 11 58 0.28 6.37 3.03 421
CBDP 17 22 13 59 0.35 7.68 4.49 6.38
CBDP 18 27 20 74 0.31 1481 6.26 8.51
CBDP 19 22 12 55 0.30 6.55 3.56 4.95
CBDP 20 18 5 28 0.26 1.39 1.31 1.59
o 20.3 10.8 51 0.30 6.14 3.24 4.49
Mean
S 406 215 - - - - -
Total
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Figure 1. Representative of banding pattern of CBDP primer on 1.2 % agarose gel, L: DNA Ladder 1kb; 1 to 39
numbers indicated the cultivars 1 to 39 in table 1
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Figure 2. Dendrogram obtained from the cluster analysis based on Jaccard distance matrix and Neighbor Joining algorithm
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Table 4. Analysis of molecular variance (AMOVA) based on cluster analysis

Source of variation df Sum of squares Variance Percentage of total
(5.0.V) component variance
lac .
e 4 212.208 53.052 4
Bett\ileen popL.JIatlons 0.042
e 02 73 2313177 31.687 96
Within populations
& 77 2525.385 100
Total
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Table 5. Results of principal coordinate analysis
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Component Percentage of relative variance Percentage of cumulative variance
1 8.26 8.26
2 6.78 15.04
3 5.02 20.06
4 4.58 24.64
5 4.13 28.77
o5 3)5) 5 (S5 g5 sl bl 1 dss
Table 6. Estimated genetic diversity parameters
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Number of Number of Shannon’s Expected Unbiased expected
different alleles  effective alleles information heterozygosity heterozygosity
index
78 2.000 1.711 0.572 0.394 0.396
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Figure 3. Scatter biplot using principal coordinate analysis, horizontal axis: PC1, vertical axis: PC2
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