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Table 1. Description of the tomato landraces used in the study

dilaio 050 o)'l.\ll 'y ailaio 040 n)'L\S‘ iy
Iran-Miandoab See8 IRMI7 Iran-Urmia S IRU1
Iran-Bokan buwgie IRB Iran-Urmia Sy IRU2
Iran-Mahabad buwgie IRMA1 Iran-Urmia Sy IRU3
Iran-Mahabad SHn IRMA2 Iran-Urmia Sy IRU4
Iran-Mahabad Lwgie IRMA4 Iran-Urmia S IRUS
Iran-Mahabad Soe8 IRMA5 Iran-Urmia Lwgie IRU6
ran-Mahabad See8 IRMAG Iran-Urmia S IRU7
Iran-Mahabad So8 IRMA7 Iran-Urmia Lawgie IRU8
Iran-Mahabad SHn IRMA8 Iran-Urmia buwgis IRU10
Iran-Mahabad SHx IRMA9 Iran-Urmia S IRU11
Iran-Mahabad Lwgie IRMA10 Iran-Urmia S IRU12
Iran-Qaraziaediin SHx IRQ1 Iran-Urmia Lwgie IRU13
Iran-Qaraziaediin buwgie IRQ2 Iran-Urmia buwgis IRU14
Iran-Qaraziaediin Sy IRQ3 Iran-Urmia bwgio IRU15
Iran-Qaraziaediin SHp IRQ4 Iran-Urmia bwgio IRU16
Iran-Qaraziaediin Lwgie IRQ5 Iran-Urmia S IRU18
Iran-Qaraziaediin SHx IRQ6 Iran-Urmia Lwgie IRU19
Iran-Qaraziaediin Lwgie IRQ7 Iran-Urmia Lwgie IRU20
Iran-Qaraziaediin bwgie IRQ8 Iran-Urmia Sy IRU21
Iran-Khoy buwgio IRKH1 Iran-Urmia Sy IRU22
Iran-Khoy Sos8 IRKH2 Iran-Urmia S s IRU23
Iran-Salmas Soe8 IRSAL Iran-Urmia S IRU24
Iran-Salmas SHx IRSA2 Iran-Urmia Lwgie IRU25
Iran-Sardasht Sags IRSR1 Iran-Urmia Lawgio IRU26
Iran-Sardasht Sags IRSR2 Iran-Oshnavieh Lawgio IRO1
Iran-Sardasht SaoS IRSR3 Iran-Oshnavieh SaoS IRO2
Iran-Sardasht S8 IRSR4 Iran-Oshnavieh Lwgie IRO3
Iran-Sardasht o8 IRSR5 Iran-Oshnavieh Lwgie IRO4
Iran-Sardasht o8 IRSR6 Iran-Oshnavieh S IRO5
Iran-Sardasht bwgie IRSR7 Iran-Oshnavieh S b IRO6
Iran-Sardasht SaoS IRSR8 Iran-Piranshahr Sy IRP1
Turkey-Igdir bwgie TUIG1 Iran-Piranshahr SHxp IRP2
Turkey-I1gdir SHx TUIG2 Iran-Piranshahr Lawgie IRP3
Turkey-I1gdir Lwgie TUIG3 Iran-Piranshahr Lawgie IRP4
Turkey-I1gdir Lwgie TUIG4 Iran-Piranshahr Lawgie IRP5
Turkey-Igdir bwgie TUIG5 Iran-Piranshahr bwgio IRP6
Turkey-Igdir SHp TUIG6 Iran-Piranshahr bwgio IRP7
Turkey-I1gdir Lwgie TUIG7 Iran-Piranshahr S8 IRP8
Turkey-Igdir o8 TUIGS Iran-Piranshahr S IRP9
Turkey-I1gdir o8 TUIGY Iran-Piranshahr S8 IRP10
Turkey-Igdir Lwgio TUIG10 Iran-Naghadeh S8 IRN1
Turkey-Igdir SoS TUIG11 Iran-Naghadeh S8 IRN2
Turkey-Igdir SHp TUIG12 Iran-Miandoab bwgio IRMI1
Turkey-Igdir S8 s TUIG13 Iran-Miandoab S IRMI2
Turkey-Igdir o8 TUIG14 Iran-Miandoab Lawgie IRMI3
Iran Lwgie Peto Early CH Iran-Miandoab Lawgie IRMI14
Iran bwgie Rio Grande Iran-Miandoab bwgio IRMI5
Turkey bwgio H-2274 Iran-Miandoab S8 IRMI6
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Table 2. Characteristics of the primers designed for amplification of PG and PE1 genes in tomato

B 538 Jy (3 ) b J3o

PE1 NMO001247222.2 TTCCAGAAATGCCAGCTCGTA (F) YAD
GCATAGCTTTAGCGGGATCAG (R)

PG X04583.1 GGAATAGTATTCTCCTTCTC (F) AARRS
ACATGTTCAGCATTGTTAAA (R)
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Figure 1. Amplified fragments of the PG (left) and PE1
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Figure 2. Enzymatic digestion of amplified fragments of PE1 (rii;_ht) and PG (left) genes using Trul enzyme in

different tomato genotypes (in PG gene, M: 1Kb DNA ladder, lane

no digestion, lane 2-6: Digested fragments) and

(in PE1 gene, M: 1Kb DNA ladder, lane 1: no digestion, lane 2-4: digested fragments)
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PE_Sar CTrECACANGECAEEACEEACCCAALTCAGECCACGEEEACATCAATTCAGT TC TG TALCA
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B R i
FPE_Tur ThARATACSCAAGTT OGGACC TAGALCCAGTCCTEAAMGAAT TCCCARCATATCTTGETAGEC
FPE_Urm TARAT A AT T COEEAC TG A CCACTCCT ARG AT T CCCARCATATCTTGETAGET
FE_Sar TE AT A AT T COGEACCTAGR A CCACETCCTEAR MG AT T CCCARCATATCTTGETAGET
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FPE_Tur CATGGRL A G T AT T A A GA N TS TACGTGATGEGAAT CATACTTAGETGGTCTCATTRALRTC
FPE_TUrm A TG A G LT AT T A A AN C TETAGTEGATGEGAATCAT A TTAGETGETCTCATTARTC
PE Sar CATGGRL A G T AT T A A GA N TS TACGTGATGEGAAT CATACTTAGETGGTCTCATTRALRTC
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Figure 4. Multiple alignment of exon region of PG gene in four different tomato populations (Urm: Urmia, Sar:

Sardasht, Tur: Turkey, Koy: Khoy), (SNPs are marked in bold and italic)
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Extended Abstract

Introduction and Objective: Tomato (Solanum lycopersicum L.) is one of the most important
crops belonging to the Solanaceae family. The fruit fleshiness is one of the important traits
affecting the quality of tomato fruit which quantitatively inherited. Pectin esterase 1 (PE1) and
polygalacturonase (PG) are two important genes involved in fruit fleshiness of tomato. Given
the important role of these genes in tomato fruit quality, the identification of single nucleotide
polymorphisms (SNPs) in the coding regions of these genes may be necessary to produce
functional markers associated with fruit firmness.

Material and Methods: In this study, 96 genotypes from 12 populations collected from
different regions of West Azerbaijan Province (Iran) and Turkey were grown in the research
greenhouse of the Faculty of Agriculture, Urmia University. To identify SNPs in PE1 and PG
genes, specific primers were designed using FastPCR software to amplify fragments of coding
regions of these genes in 96 tomato genotypes. Pstl and Trul enzymes were used to digest the
amplified fragments of the two genes. Due to the lack of polymorphisms in the digested patterns
of the enzymes used, four individuals from different populations were selected and their
amplified fragments were purified and sequenced. After the retrieval of the sequenced
fragments, SNPs were identified using multiple alignments of the sequences of each gene using
Clustal Omega.

Results: Four SNPs were identified in PE1, of which 75% was transition with a frequency of
50% A/G, 25% T/C, and 25% of the mutations were transversion (C/A). In PG gene, six SNPs
were identified, 66.7% of which was transition with a frequency of 33.3% A/G and 33.3% T/C,
while 32.3% of mutations was transversion with a frequency of 16.16 16% T/A and 16.16%
GIC.

Conclusion: In general, the results of the present study showed that the mean number of SNPs
per 100 bp of exons of PE1 and PG is 1.22 and 0.41, respectively. Also, the frequency of SNPs
in PG gene was less than that of PE1. The low number of SNPs observed in the exons of both
genes indicates the conserved status of the coding regions of these genes during tomato
evolution. Also, identified SNPs in the current investigation could be used in tomato breeding
programs for production of functional markers associated with fruit firmness.

Keywords: Fruit fleshiness, Single nucleotide diversity, Pectin esterase 1 gene,
Polygalacturonase gene, Tomato
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