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Abstract

Objective

Date palm is one of the most important trees in arid and tropical regions with very valuable fruit
as a good food source. Therefore, the aim of this study was to investigate allelic diversity, the
population structure and genetic diversity of important date palm genotypes using ISSR molecular

marker for applying in genomic studies.

Materials and Methods

Genomic DNA was extracted from leaf tissue of 68 date palm genotypes by Zhang method. The
quantitative and qualitative evaluation of the extracted DNA was performed by using a
spectrophotometer. For qualitative evaluation, DNA samples were visualized on 2% agarose gel.

Polymerase chain reaction was performed using 10 ISSR primers.

Results

In this study, 74 polymorphic bands were created that showed an average of 65.78%
polymorphism. Based on the results of this experiment, (AG)8YC', (TC)8C and (GA)8C are
suitable markers in the study of genetic diversity of date palm. Structural analysis divided the
study population into three sub-structures. The results of analysis of molecular variance between
and within the three subpopulations showed that the share of variance within and between
subpopulations was 79 and 21% of the total variance, respectively. The principle component

analysis based on the Euclidean square distance matrix showed that the first ten components
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explained 54.57% of the total changes and diagram of the principal component analysis based on
the first two principal components divided population into four groups. In addition, cluster
analysis based on complete linkage clustering method and the Euclidean distance divided 68 date
palm genotypes into four groups.

Conclusions

The ISSR marker can be useful as a suitable marker for studying the differentiation and structure
of the date palm population. High genetic diversity within and between subpopulations makes it
possible to select parents for suitable traits in future breeding programs of date palm.
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Figure 1. Electrophoresis of the extracted DNA samples from date palm genotypes on
agarose gel
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Table 1. Date palm genotypes used in this study
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Table 2. Sequence and annealing temperature of ISSR primers used in this study

55l b 551 Jlgs Jlasl sle

primer Sequence primers Annealing temperature (°C)
(GA)8C 5' GAGAGAGAGAGAGAGAC3 C54 °
(GACA)4 5'GACAGACAGACAGACA3 c48°
(GAC)5 5'GACGACGACGACGAC3' c4s°
(GA)8YG 5'GAGAGAGAGAGAGAGAYG3' C53°
(TC)8C 5TCTCTCTCTCTCTCTCC3 C54°
(AC)8G 5'ACACACACACACACACG3' C50°
(GA)BRC 5'GAGAGAGAGAGAGAGARC3' C50°
(AG)8YC' 5AGAGAGAGAGAGAGAGYC'3 C52°
(AC)8C 5'ACACACACACACACACC3 C50°
HVH(TCC)5 5HVHTCCTCCTCCTCCTCC3 C52°
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Figure 2. Electrophoresis of PCR products from different genotypes of date palm for ISSR

marker on agarose gel
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Table 3. Molecular indexes for 10 ISSR primers in different genotypes of date palm
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(PIC) (MI) 5Lz Polymorphic S Polymorphic ool Primer
Polymorphic Marker percentage Total bands Shanoon
information content index Band Index
0.40 4.43 84.61 13 11 0.59 (GA)8C
0.39 1.97 62.50 8 5 0.58 (GACA)4
0.46 2.76 60 10 6 0.65 (GAC)5
0.32 1.94 54.54 11 6 0.49 (GA)BYG
0.43 3.85 81.82 11 9 0.62 (TC)8C
0.43 3.42 72.72 11 8 0.61 (AC)8G
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0.40 2.43 60 10 6 0.59 (AC)8C
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Figure 3. The result of Evanno’s method in optimal K selection
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Figure 4. Bar plot of structural analysis of 10 ISSR primers in different genotypes of date
palm by STRUCTURE software. The numbers on horizontal and vertical axes correspond
to the genotypes and the membership coefficient of each individual, respectively. People of
the same color type belong to the same group
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Table 4. Estimated genetic variation parameters within subpopulations of date palm using
ISSR markers
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Table 5. Analysis of molecular variance (AMOVA) for three subpopulations derived from
structural analysis in different genotypes of date palm using ISSR markers
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Table 6. PhiPT values among pairs of subpopulations resulting from structural analysis of
different genotypes of date palm using ISSR marker
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Table 7. The principle component analysis in different genotypes of date palm using ISSR
marker
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Figure 5. Biplot diagram of the principal component analysis based on the first two principal
components in the different genotypes of date palm using ISSR marker
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Figure 6. Cluster analysis of different genotypes of date palm using ISSR marker based on
complete linkage clustering method.
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