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Table 1. Origin of the studied bread wheat lines
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Figure 1. Banding patterns amplified by Xgwm52 primer for 20 wheat lines (Genotypes numbers 7, 8, 11, 12, 13, 15,
16, 18-23, 25-31 as in table 1; M = GeneRuler 50 bp DNA Ladder).
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Table 2. Primer, sequence, chromosomal locations, motif identify and annealing temperature of SSR markers

Jlasl slo lold s (bp) sl el 29390955 S (5—3) osSee (5 3) aditune Sl
5. (AT)19(GT)15 (R 2D,3A TAGTGGTCCCACGTTT ATCTTAGCATAGAAGGGAGTGGG Xgwm30
5. (CA)22 VS —VAF 7B GTGTACTGTAAACCGTGAGTGG CACCGACGGTTTCCCTAGAGT Xgwm43
e (GA)28 VS VYA 7D GTCGAGACACCTACGGTCA GTTGAGCTTTTCAGTTCGGC Xgwmd4
£ (CT)7TTT(CT)16 100 —VAA 2A,2B TCCTGGAGTTAGCTCCACTT TTGCTACCATGCATGACCAT Xgwma?
5. (GT)4AT(GT)20 AYA VY 3D TTTACCTTCTCGTGGCGT CTATGAGGCGGAGGTTGAAG Xgwms2
5. (AC)16 118 —AYA 2A GCCCAAAAAGTGAATCGTAA GATCAAACACACACCCCTCC Xgwm95
. (CT)s8 YYA -¥Y) 1A CTACTCGTACAACGGCTAC GACAGCACCTTGCCCTTTG Xgwm136
00 (GA)23 OY V5 4B GAACAAGTCCAAGCTACGATC CATTGTTTTCTGCCTCTAGCC Xgwm149
. (GA)18 VAF 140 1B GAGAGGCAGGAAGAGATGGT GATCTCGTCACCCGGAATTC Xgwm153
5. (GA21 VAF —\af 4A CCACATGAAAAAAAGGACGTC TTCAATTCAGTCTTGGCTTGG Xgwm160
5. (GA)20 VA —Y5Y 4A 4D 4B CCGCGTTAGACTTTCTTTTC TGCAGTGGTCAGAGTTTTCC Xgwm165
5. (cm1s ST VAY 5D GGAATAAACCGACACACGTT TGATGTAGTGAGCCCATAGGC Xgwm182
5. (Ccm)19 VoY SATE 6B,58 GTACGTATGTTGACAGCACGAT AGACTGTTGTTTGCGGGC Xgwm191
00 (GA)11(GGA)8 0+ VA 2A,2D CCATCTAGGTCTTTTTACCGTC CAAATGGATCGAGAAAGGGA Xgwm249
5. (GA)36 Y1) -Ya. 7A CGAAGTGATGAGAAAGGTCGTGA AGCCAGCAAGTCACCAAAAC Xgwm332
00 (CT)5(CACT)6(CA)43 AY 343 1D CCGTTTCCGGTCAATCGT CCTCTTCCTCCCTCACTTAGC Xgwm337
00 (CA)22(TA)(CA)7(TA)9 VFA —VAY 5B GCACGACACTTGCTTAATATG TCGATTTATTTGGGCCACTG Xgwm408
o- (CA)31(CA)22 WYE —1a0 6A TTGACAGTTTACTTGTGTGA AAACTTAGAACTGTAATTTCAGA Xgwmd27
5. (CT)19(CA)10 e VY 6D CCACACCTACTCACCAATAGC CAACTCAGTGCTCACACAACG Xgwm469
5. (CT)18(CA)20 Y. -vs 3B CCAAAAGGGGATTTCGTTG AAGGCGAATCAAACGGAATA Xgwm533
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Figure 2. Dendrogram of 148 Iranian bread wheat lines and cultivars using 19 SSR markers based on simple
matching coefficients and UPGMA methods.
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Figure 3. Principal coordinate analysis for 148 Iranian bread wheat lines and cultivars using 19 SSR markers based on
first and second coordinates.
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Table 3. Number of alleles (Na), effective number of alleles (Ne), Shannon's information index (I), Mean observed
heterozygosity (Ho), Mean expected heterozygosity (He), coefficients of gene differentiation Fst?,_gene flow (Nm)

and Polymorphism information content (PIC) of the 1

9 SSR markers applied to wheat lines ancg cultivars
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Abstract

~ Genetic improvement of crop plants such as wheat, relies on genetic diversity. In the current
investigation, the genetic diversity of 99 wheat lines and 49 cultivars were assessed using 20
SSR primers. Out of the primers used, 19 were polymorphic among studied lines and cultivars
and a total of 67 alleles were amplified. The number of alleles per locus ranged from 1
Engm44) to 7 (Xgwm47), with a mean value of 3.5. The mean of expected heterozygosity
(He) ranged from 0.71 (Xgwml49) to 0.27 (Xgwm469). The mean of polymorphism
information content (PIC) and the maximum value of Shannon’s information index (1) were
0.52 and 0.88 resc,f)ectlvely. The number of alleles (Na), Shannon’s information index (I) and
mean of expected heterozygosity (He), for lines were slightly more than those of cultivars.
Average of gene differentiation coefficients (Fst) and gene flow (Nm) for all primers were 0.067
and 6.96 resp_ectlve_lﬁ._ Analysis of molecular variance (AMOVA) revealed a higher level of
genetic variation within lines + cultivars (89%) compared to among lines and cultivars (11%).
Cluster analfyms using UPGMA method and simple matching coefficients placed the lines and
cultivars in five groups. Similarity coefficients ranged from 0.40 to 1 with a mean value of 0.70.
Some cultivars with the same geographic origin were located in the same cluster. The high level
of genetic similarity detected In cultivars may demonstrate the narrow genetic base of Iranian
wheat germplasm. However, according to the genetic distance between different groups, lines in
divergent groups could be potentially used as parents in wheat breeding programs.

Keywords: Bread wheat, SSR markers, Expected heterozygosity, Shannon’s information
index, Polymorphism Information Content
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