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Table 1. List of ISSR primers used with sequence and annealing temperature (Y =G/C,R=A/T)

ISSR ;e (5'>3) JIg Jlasl sles o
Primer ISSR Sequence (5'—3") Annealing temperature (°C) Reference
1S4 CACACACACACACACACAG 52
1S5 ACACACACACACACACACG 52
1S6 ACACACACACACACACACC 52
IS7 ACGACGACGACGACGG 52
IS8 ACGACGACGACGACGC 52
1S9 TCGTCGTCGTCGTCG 52
IS11 ACACACACACACACACG 52 Hadian et al., 20140
1S13 AGAGAGAGAGAGAGAGYT 49
1S15 ACACACACACACACACYG 49
1521 AGAGAGAGAGAGAGAGRC 52
1523 CTCCTCCTCCTCRC 49
UBCB849 GTGTGTGTGTGTGTGTYA 52

1- Polymorphism information content
2- Marker index

3- Resolving power

4- Principal coordinate analysis
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Table 2. Primers and details of banding pattern revealed through ISSR analysis
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ot SRl OSLe (gme SL Lo Ll s

Sl i i S s i 28T <y ke ST SSade e alS o
Primer  No.of No. of osof  Mainvalues of proportion Resc;lvin Main values of Main of effective 1o eer
amplified polymorphic Iym(())rphism of accessions containing 9 polymorphic  multiplex index
fragments ~ fragments po band informativeness information content  ratio
4 9 7 77.77 0.367 3.272 0.467 0.322 5.443 175
IS5 10 8 80.00 0.351 3.333 0.416 0.281 6.400 1.80
16 10 7 70.00 0.488 3.606 0.515 0.338 4900 1.65
IS7 11 9 81.80 0.470 5.393 0.599 0.375 729 273
IS8 11 8 72.70 0.477 4.636 0.579 0.362 581 211
1S9 12 10 83.30 0.396 5.181 0.518 0.356 833 296
IS11 11 9 81.80 0.499 4.969 0.552 0.362 736 267
IS13 12 10 83.30 0.410 4.787 0.478 0.334 833 278
IS15 12 10 83.30 0.189 5.666 0.566 0.376 833 313
IS21 13 11 84.61 0.495 5.696 0.517 0.348 9.307 3.24
IS23 10 9 90.00 0.315 4.515 0.501 0.371 8.100  3.00
UBC39 9 7 77.77 0.458 3.424 0.489 0.334 5.443 1.82
Total 130 105
Average 10.38 MR 8,75 EMR 80.47 4.540 0.516 0.347" 7.088 2.47
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Figure 1. UPGMA cluster analysis of different 66 individuals of G. glabra based on ISSR data matrix
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Table 3. Genetic diversity parameters within population of G. glabra revealed by ISSR markers
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Abstract

Twenty-two G. glabra populations were used to study the genetic diversity of ISSR molecular markers.
12 primers were used to amplification of genomic DNA fragments of G. glabra populations. High
genetic diversity based on ISSR markers was observed among individuals. A total of 130 bands were
formed and 105 bands were polymorphic. The mean polymorphism percentage among studied
populations was 80.47. The highest polymorphic percentages were assigned to 1S23, 1S21, 1S9, 1S13
and IS15 primers. The mean of PIC and MI were 0.347 and 2.47, respectively. The Shannon index (I)
varied between 0.207-0.393 and the Nei genetic variation index (h) from 0.140 to 0.026. Darab and
Solataniyeh populations showed the lowest and highest genetic diversity, respectively. The percentage
of polymorphic loci was varied between 35.224 to 65.71%. The observe allele number and effective
alleles number was 1.46 and 1.34, respectively. Based on the genetic distance Nei, populations Bardsir
and Baft had the highest genetic similarity (0.888) and populations Bardsir and Solataniyeh had the least
genetic similarity (0.132). The studied populations were grouped into three main groups by cluster
analysis using UPGAM and Jaccard's similarity coefficient. The results showed that the ISSR marker is
a reliable marker system for revealing a high level of polymorphism and can be used to study genetic
diversity and further examinations as a subset of breeding programs in G. glabra.
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