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iy, ESIEINE Sy
Row ISSR primers Sequence
1 ISSR1 ACACACACACACACACG
2 ISSR2 ACACACACACACACACC
3 ISSR3 ATG ATGATGATGATG ATGG
4 ISSR4 ATA ATAATAATAATA ATAT
5 ISSR5 CCC GGA TCCCTCTCTCTCTCTCTCTCT
6 ISSR6 GATC TGG TGGTGGTGGTGGTGGTGGTGGTGG
7 ISSR7 GATC GAG GAGGAGGAGGAGGAGGAGGAGGAG
8 ISSR8 AGAGAGAGAGAGAGAGG
9 ISSR9 GAGAGAGAGAGAGAGAA
10 ISSR10 TCTCTCTCTCTCTCTCC
11 ISSR11 AGAGAGAGAGAGAGAGC
12 ISSR12 TGTGTGTGTGTGTGTGA
13 ISSR13 ATC ATCATCATCATC ATCC
14 ISSR14 GAGAGAGAGAGAGAGAGAC
15 ISSR15 GTGTGTGTGTGTGTGTGTT
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Table 2. Number of bands generated for each ISSR primer and their PIC numeric value

ijLé.l r\s XL slows S e b sl LSRRI ,las. PIC
ISSR primers Number of bands Number of polymorphism bands Polymorphism% PIC values
ISSR1 11 11 100.00 0.47
ISSR2 10 8 80.00 0.45
ISSR3 15 13 86.67 0.49
ISSR4 10 10 100.00 0.46
ISSR5 8 7 87.50 0.43
ISSR6 12 10 83.33 0.43
ISSR7 9 8 88.89 0.39
ISSR8 10 8 80.00 0.41
ISSR10 11 10 90.90 0.43
ISSR11 11 9 81.81 0.43
Total 107 94 879.10
Mean 10.7 9.4 87.90 0.44
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Figure 1. DNA fingerprinting of G. capsica Desf. genotypes by ISSRS5 and ISSR3 include maternal base leaves
(PM), 1, 2 and 3 root respectively (RP1, RP2 and RP3), 4, 5 and 6 cotyledon respectively (CP1, CP2 and CP3)
and 7, 8 and 9 stem respectively (SP1, SP2 and SP3)
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Table 3. Mean of Nei gene diversity and Shannon information index in studied genotypes with ISSR molecular marker

V‘*ﬁf} TN (M)J) @ @) t}u uy\.w u\.c)\.l:\ ub\.w
Genotype Abbreviation Nei gene diversity Shannon information index

erbal S, PM 29.43 47.83
Vad SP1 31.34 45.15
Y SP2 28.52 45.07
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Vady, RP1 28.35 47.94
Yady, RP2 26.35 4552
Vady, RP3 31.41 4451
\asla CP1 26.19 44.54
Yasl CP2 24.34 46.52
Y a5l CP3 25.52 45.75
oSl Mean 27.66 46.20
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Table 4. AMOVA in basic maternal genotypes and different explants of G. capsica Desf.
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Df Mean Square + (Standars error) Variance precentage
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Table 5. PCA related to markers
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Component Eigen values Percentage of relative variance Cumulative variance percentage
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Table 6. Genetic similarity matrix between studied genotypes based on Jacquard formula

Genotype PM RP1 RP2 RP3 SP1 SP2 SP3 CP1 CP2 CP3
PM 1
RP1 0.32 1
RP2 0.39 0.44 1
RP3 0.37 0.42 0.49 1
SP1 0.58 0.33 0.36 0.36 1
SP2 0.66 0.36 0.30 0.40 0.52 1
SP3 0.61 0.32 0.41 0.36 0.46 0.35 1
CP1 0.44 0.55 0.39 0.47 0.38 0.44 0.44 1
CP2 0.42 0.39 0.48 0.31 0.36 0.42 0.46 0.48 1
CP3 0.48 0.44 0.33 0.52 0.34 0.35 0.35 0.39 0.38 1
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Figure 2. Grouping of basic maternal genotypes and different explants of G. capsica Desf.
Jaccard similarity coefficient and based on UPGMA algorithm and Three-dimensional diagram of principal
coordinate analysis based on Jaccard similarity for the studied genotypes
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Abstract

Conservation the germplasm of native tree species of the Caspian hyrcanian forests, especially
the Caspian locust (Gleditschia capsica Desf.) is a priority of the research. In this study,
somaclonal diversity in regenerated plants from different explants of Caspian locust was
investigated using the Inter Simple Sequence Repeat (ISSR) marker under in vitro condition.
Mother leaf (natural) and stem, root and cotyledon explants from the regenerated plants as
studied genotypes were selected and they were cultured in MS culture medium containing 0.5
mgL? TDZ and 0.5 mgl' 2,4-D. Somaclonal diversity was examined after six subculture
inoculations. Polymorphism (PIC), Nei and Shannon diversity traits were used to investigate the
diversity between genotypes and then clustering of genotypes was performed using UPMGA
algorithm and Principal Component Analysis (PCA). The polymorphism percentage was 87.9%
using 10 primers. Molecular Analysis of Variance (AMOVA) showed 16% diversity between
genotypes and maternal origin. The results of cluster analysis grouped the genotypes into three
distinct categories, which was also confirmed by principal component analysis (PCA).
Accordingly, the mother basal and stem genotypes were grouped in a group. The mother basal
had the highest and lowest similarity coefficients with stem and root genotypes, respectively.
Therefore, it was suggested to use stem explants that have high genetic similarity with the
mother genome for studies of Caspian locust tissue culture. In general, the results showed that
somaclonal diversity among regenerated plants will increase with increasing number of sub-
cultured.

Keywords: Callusing, Plant growth regulators PGRs, genetic diversity, micropropagation,
molecular marker.
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