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Table 2. Temperature and time cycles required for PCR reactions using different primers.
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Table 3. Sequences of primers and characteristics of amplified fragments using different markers
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Primer Primer No. of amplified  No. of polymorphic Size of
name Sequences (5'-3) fragments fragments fragments (bp)
ISSR1s ACACACACACACACACTG 13 10 7% 700-1300
ISSR1es ~ AGAGAGAGAGAGAGAGCC 11 8 73% 850-1300
ISSR125 ACACACACACACACACCA 10 7 70% 500-1250
UBCsss  AGAGTTGGTAGCTCTTGATC 12 9 75% 700-1300
ISSR17 CACACACACACACACAG 11 10 90% 950-1350
SCoT13 ACGACATGGCGACCATCG 9 6 67% 800-1600
SCoTs3 CCATGGCTACCACCGCAG 7 4 57% 700-900
SCoTss CATGGCTACCACCGGCCC 8 6 75% 500-1400
SCoT2 AACCATGGCTACCACCAC 10 6 60% 900-1750
SCoTso CCATGGCTACCACCGGCG 9 6 67% 500-1400
IT1535 CGAAGCCCAGGTAAG 8 4 50% 800-1750
IT10-1 ACGTCCAGAC 11 9 82% 700-1300
1T10-6 ACGTCCATCC 7 6 86% 600-1200
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Figure 1. The banding pattern obtained with the use of amplification by SCoT3 primers in oak genotypes.

Numbers represent the number of genotypes and M represents a distinct band is 100 bp.
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Table 4. Average, minimum and maximum Jaccard similarity coefficients obtained among collected oak population using

different markers
Sl Wl o Sl Gl o S Sl o A
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Marker Th ge coeffici The lowest coefficient of ~ The highest coefficient of
of similarity similarity similarity

1SJ 75% 61% 100%
ISSR 78% 48% 96%
SCoT 82% 74% 94%
b NS s 5 76% 66% 93%

Combination of markers
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Figure 2. Cluster analysis results of the collected oak population obtained from different markers.
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The letters A, B, and C represent the dendrogram of the 1SJ, ISSR, and SCoT markers, respectively. In each
section, the dendrogram cut-off location is represented by the vertical dots. On the horizontal axis, the numbers

represent Jaccard similarity coefficients.
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Table 5. Principal coordinate analysis results and determination of eigenvalues and justified variance by each component in

different markers
1)Kl ISSR Sl SCoT Sl A b 5 5
L ol 1SJ marker ISSR marker SCoT marker Comblgag;ggrgf three
Main ﬂszu u"".'li)b ﬂéu& u"".'li)b ﬂszu u"".'lf.)\} j>L5.a u"‘:'li)\}
component . . . . . . . . . ) . .
3] o.)..l:dzq-}: 3] a.,\..id.?.-}.; 3] a.\&kﬁ-}; 0% 9 a.\wkﬁ-};
Eigen Justified Eigen Justified Eigen Justified Eigen Justified
values variance values variance values variance Values variance
1 1.32 30% 1.31 21% 1.02 24% 1.05 20%
2 1.12 22% 0.99 16% 0.78 18% 0.75 15%
3 0.58 13% 0.82 13% 0.53 12% 0.67 13%
4 0.46 11% 0.74 12% 0.38 9% 0.60 12%
5 0.25 6% 0.52 8% 0.35 8% 0.34 7%
obls
e 82% 71% 71% 66%
Cumulative
variance
il sl Sl gl oal sty sl 5 5 Sl D05l s -1 Jstr
Table 6. Mantel test results and coefficients obtained for different markers
Sl 1) il ISSR Sl SCoT SiLes A oS5
Marker 1SJ marker ISSR marker SCoT marker Comblpna;t;ggrts)f three
I1SJ 1.00
ISSR 0.89 1.00
SCoT 0.76 0.85 1.00
/L;J aw S S
~ i 0.98 0.89 0.81 1.00

(Combination of markers)
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Figure 3: Cluster analysis results and principal coordinate anal)l/(sis of collected oak genotypes using combined data of all three
markers.
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A:: dendrogram derived from cluster analysis; B: principal coordinate analysis and two-dimensional graph based on the two

components with the most justified variance.
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Abstract

Estimation of genetic diversity and evaluation of plant germplasm is the most important step in
collection and management of plant genetic resources. Also, comparison of different DNA-based
genetic markers in diversity evaluation and then advising the most efficient markers is very important.
In order to investigate genetic variation among Persian oak (Quercus brantii Lindi.) populations of
Lorestan province (lran), 20 genotypes were collected from different geographical and climatic
regions. After DNA extraction, polymerase chain reactions (PCR) were used for study of
polymorphism using three markers including 1SJ, ISSR and SCoT. Genotyping was performed using
the polymorphic bands obtained from all three markers separately, and also by combining the data of
three markers. PCR results of the primers showed 91 polymorphic bands with an average of 71% per
locus. The ISSR marker with 44 bands had the most polymorphic bands. Genotypes were
discriminated by 1SJ, ISSR and SCoT markers in 5, 6 and 5 groups, respectively, and using the
combined data of three markers, genotypes were classified in 5 groups (each group included more than
one genotype) and 3 group (each group included one genotype). The results showed that the obtained
clustering by different markers were nearly consistent with clustering of genotypes based on the
climatic origin of genotypes. The most similarity between the groupings was between 1SJ and ISSR
markers with 89%. Overall, the results indicated the usefulness of markers used to estimate genetic
distances between different oak communities.

Keywords: Persian oak, Genetic diversity, Zagros, Molecular markers

* Corresponding Author, E-mail: mirderikvand@khoiau.ac.ir

46


https://journals.lu.ac.ir/pgr/search.php?slc_lang=en&sid=1&auth=Mir+Drikvand
https://journals.lu.ac.ir/pgr/search.php?slc_lang=en&sid=1&auth=Samiei

