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Table 1. Description and latitude and longitude of the collection place of collected plant accessions (Calotropis

procera)
BNy PR Sloens 5 Suslper Joee Wlar 20 5 dsb
Code City name Descriptions Latitude and longitude of the collection place
Vs 3 MU&#)\SL}L‘J&ij)\ 28°43 N, 57944’ E
J1 Jiroft Height 4 meters, Sandy soil
¥ e T S e T 28°42 N, 57°48 E
J2 Jiroft Height 2 meters, Sandy-clay soil
¥ e S oo S Y el 28°37 N, 57°39 E
J3 Jiroft Height 2 meters, Loam-clay soil
b e o S Yels e 28°37 N, 57°50 E
J4 Jiroft Height 2 meters, Sandy soil
Vbl e sl e T3S e Y gl 28°30' N. 57°43' E
Al Anbarabad Height 2 meters, Dej soil
Y sl e sl e s S e Y gl 28999’ N. 57°43' E
A2 Anbarabad Height 2 meters, Clay soil
Yol e e Sal- s s cj:ﬁ&itwj‘ 28°20' N, 57°48 E
A3 Anbarabad High 1 meter, Sandy calcareous soil
£ bl ,ee sLl e s S e ¥ gl 28923 N, 58°03 E
Ad Anbarabad Height 2 meters, Sandy soil
0 5Ll e sbl e s S et gl 28932’ N, 57955 E
A5 Anbarabad Height 4 meters, Sandy soil
Yook ol G S e S gl 28924 N, 57957 E
D1 Dosari High 1 meter, Sandy soil
Tl b oo SLE e e L8 2824 N, 57°54' E
D2 Dosari Half a meter high, Clay soil
¥ solass s o Sk e el 28°20' N , 57°55 E
D3 Dosari Height 6 meters, Clay soil
£ soless Solwss s S e Y els) 28°21' N, 57°59 E
D4 Dosari Height 3 meters, Sandy-clay soil
0 oless olug o S e Y el 28921 N, 58°02' E
D5 Dosari Height 3 meters, Sandy-clay soil

sl oslizul ISSR ST & Jlas| glos 5 JI 5 =Y s

Table 2. Sequence and annealing temperature of the nine used ISSR primers

JSIEINE Sl Jis CC) Sslel Jlas! glos
Name of primer Sequence of primer Annealing temperature of primer (°C)
ISSR1 5'-GAGAGAGAGAGAGAATG-3 58
ISSR2 5'-GAGAGAGAGAGAGAGAC-3 47
ISSR3 5'-AGAAGAGAGAGAGAGACTT-3' 50
ISSR4 5-AGAAGAGAGAGAGAGACTG-3 50
ISSR5 5-TGTGTGTGTGTGTGTGAGT-3' 58
ISSR6 5'-CCACTCTCTCTCTCTCTCT-3' 58
ISSR7 5'-GAAGAAGAAGAAGAAGAA-3 58
ISSR8 5'-GAAACCTGCTGCGGACAAG-3' 58
ISSR9 5'-GTTGGCCGGTCGGCTGCCATG-3' 58

PCR B ol oalatul J(}A QAL.,LG 9 <=L: -y Jj./\z-

Table 3. Name and concentration of materials used in PCR

LAo.L'.AJL;.JSU rb (JW_JJJ)/\:A) ‘)l.LL:
Reactant’s name Amount (Microliter)

PCR buffer (10X) 2
dNTPs (10 mM) 0.4
MgCl2 (50 mM) 1
DNA polymerase (Taq polymerase 1 U) 0.5
DNA (10 ng per ul) 1
Primers (10 pmol) 2
Distilled water 13.1
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Table 4. Polymerase chain reaction conditions

> 0 (’U (;\de:}u a=3) Les (az3s) Olaj
Name of step Temperature (°C) Time (Minutes)
ol sl sl 94 5
(Initial denaturation)
Sl yuly 94 1
(Denaturation)
Il 58 1
(Annealing)
b 5 s 72 2
(Extension)
)L. Yo 6‘}" d.>'j>1- - -
(Cycle For 35 times)
2 b 72 10
(Final extension)
S 4 60
(Hold)

Aol L ST 5 (65l 5 (gl onlizal 5550 3150 =0 J s
Table 5. Materials used for staining polyacrylamide gel

osle ol osle e Gl o) s b 55 Ol s (ko) J s ol o
Name of The amount of Amount of double Final volume of
the material material distilled water (ml) solution (ml)
10% acetic acid 20 (ml) 180 200
Silver nitrate 0.2(9) 100 100
Sodium hydroxide 6(g) 195 200
Formaldehyde 1(9) - 1
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1- Principal coordinate analysis
2- Unweighted pair group method with arithmetic mean
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Table 6. Number of total bands, number of polymorphic bands and polymorphism information content of ISSR primers

Sieleb ol A 5 b sl S il sl (PIC) JSakor Db 2l
Primer name Number of bands produced Polymorphic band number Polymorphism information content
ISSR1 26 12 0.39
ISSR2 26 9 0.13
ISSR3 25 6 041
ISSR4 25 4 0.40
ISSR5 27 8 0.19
ISSR6 42 18 0.26
ISSR7 23 5 0.33
ISSR8 59 29 041
ISSR9 42 15 011
J5 S 295 106 -
(Total)
el 32.77 1177 0.29
(Average)
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Table 7. Nei similarity coefficients matrix between the studied Calotropis procera

g J1 J2 J3 J4 Al A2 A3 Ad A5 D1 D2 D3 D4 D5
Population

J1 1

J2 0.745 1

J3 0.490 0.566 1

J4 0.622 0.613 0.726 1

Al 0.660 0.575 0.556 0.679 1

A2 0.660 0.641 0.518 0.669 0.650 1

A3 0.547 0.594 0.415 0.547 0.528 0.650 1

A4 0.490 0.490 0.490 0.584 0.556 0.669 0.518 1

A5 0.528 0.547 0.500 0.613 0.603 0.641 0.613 0547 1

D1 0.500 0.509 0.462 0.584 0.556 0.669 0.660 0.622 0.575 1

D2 0.528 0.584 0.405 0.537 0.452 0.679 0.566 0.518 0.490 0.603 1

D3 0.471 0.509 0.528 0.632 0.575 0.584 0.547 0.660 0.603 0.632 0.660 1

D4 0.566 0.603 0.641 0.650 0.584 0.641 0.613 0.537 0.547 0.547 0547 0.726 1

D5 0.518 0.566 0.716 0.726 0.613 0.547 0.490 0.500 0.509 0.547 0.452 0.622 0.716 1

T Y T T T T T T T T T T T 1
0.55 0.60 0.65 070 0.75
Coefficient

UPGMA 5, L g Saui alis dlolb bl 5 6 ual €3ad V8 (ghues S r\;,),u;—\ I
Figure 1. Dendrogram grouping of 14 Calotropis procera strains based on Nei genetic similarity distance using UPGMA method
Y Solesd @ (s b by X o Ble 4 by e (sladi el Jol 50 3 56 bl e 5 Y e ) e bl s by e (sladi e ol T K
ol 05Ul e ailio ay by 03,5 55 588 e 5 ) (Solss b e oY (5lss ¥ ST e obis 4 Loy o (sl g Jalih e St (gl
Blue color includes samples related to Jiroft 1, Jiroft 2 and Anbarabad 1; red color includes samples related to

Jiroft 3, Jiroft 4, Dosari 5, Dosari 3 and Dosari 4; green color includes samples related to Anbarabad 2, Dosari 2,
Anbarabad 3, Dosari 1; and yellow color includes sample related to Anbarabad 5
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Table 8. Components, eigenvalues, percentage of determined variance and cumulative percentage of determined
variance in principal coordinate analysis for inter-satellite data

i 3o o5 e ol a5 bl Ao ok a5 eilisly reand 'L‘a).b
Component Eigenvalue Percentage of determined variance Cumulative per\cjgﬂt;\r?feof determined
1 8.53 60.93 60.93
2 0.83 5.94 66.87
[-% 1}
A4
Ap )
(.80 @
[}
3\ E Al 12
3 g £-19 @ @
a o
o E
O
£.17
D4
®
o
%%
~002 @
(33 o (] am 080
Js ad s

Component 1

Sloslsaloss 5w glaesls (gl ol Clasies 4 4 25 5l Jool Aol addio 53 4 a5 L e god S ddady (2815 s ged =Y JSSS
Figure 2. Genetic relationship distribution diagram of samples according to two principal components of principal coordinate
analysis for inter-satellite data
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Abstract

The present study was performed to classify and study genetic diversity between Calotropis procera
accessions from different regions of Kerman province (Iran) using ISSR markers. In total, DNA from
14 plant samples with nine ISSR primers was amplified by PCR and their banding pattern was obtained.
The primers showed acceptable polymorphism (35.93) and minimum and maximum polymorphic
information content (PIC) of primers in this study were 0.11 for ISSR9 primer and 0.41 for ISSR3 and
ISSR8 primers, respectively. Genetic similarity based on Nei index was varied from 0.405 to 0.745 and
the lowest genetic similarity was found between J3 (Related to Jiroft) and D2 (Related to Dosari) and
the highest genetic similarity was found between J1 and J2 (both of them for Jiroft). By using UPGMA
cluster analysis, samples divided into four groups, and the second and third groups contained more
accessions. In terms of genetic similarity, two accessions of Jiroft 1 (J1) and Jiroft 2 (J2) which classified
in the same cluster were closer. Also, the accessions collected from Anbarabad were at a longer genetic
distance than other accessions. Principal coordinate analysis also showed that the first and second
components justify 67 percent of obtained genetic diversity. In general, ISSR markers were useful for
classifying Calotropis procera accessions and according to the obtained information about existence of
genetic diversity between Calotropis procera accessions of Kerman province, this diversity could be
useful in the future for breeding and production of Calotropis procera.
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