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Determination of genetic affinity of some durum wheat species
(Triticum turgidum var durum L.) using Inter Simple Sequence Repeats

(ISSR) Technique.
T. Saloum * S. Lawand ** and S. Abbas **"
(Received: 8 June 2021,Accepted: 2 August 2021)
Abstract:

This research was conducted at labs of the General Commission for Scientific
Agricultural Research in Damascus/ Syria and the Biotechnology Lab, Faculty of
Agriculture— Damascus University/ Syria, during the season 2018/2019. ISSR technique
(Inter Simple Sequence Repeats) was used to determine the genetic relationship among
Nineteen genotypes of durum wheat. 20 primers were used, 17 of them gave
polymorphism, with a total of 188 alleles and a polymorphic percentage of 95.55 %.
The number of bands per primer varied from a minimum of 7 bands for the primer p,
to a maximum of 17 bands for the primer p; with an average of 11.06 bands per primer,
the average of Polymorphic information content (PIC) was 0.3204. Results showed that
the genetic distance ranged between 34 — 69%. The lowest distance (34 %) was
recorded between ICAMOR and Zagharian2 and between genotypes DW13 and DW14,
this low value of the genetic distance indicates a great degree of genetic relationship.
The largest distance 69% was recorded between D.45414 and Cham-7, indicating a far
genetic relationship between the two genotypes. It was noted that the tree was divided
into two main clusters, the witness (Cham 7) was alone in the first cluster, while the
second cluster included the other genotypes that were divided into two clusters with

varying degrees of genetic kinship. Our results indicate that the ISSR technique can be

used to study genetic kinship among durum wheat genotypes.
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Introduction dasial) —1

Aladl Gl 613 e %T0 a5 Cun callall ggine e Lely) 223 Cereals Llaill Gipal) Jralas a5
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Plant material dslal 5ald) —-1-3

—ae )31 Lpalal) Epall dalall Al (pa Lele Jpomall 35 A5 (i) el (0 L5 Bl 19 e Ayl o

iy sy )2l aldll el 35k g (1) Jpandly eAlindl Jpealaall E5ay 5)10)
Aol A b Ll LD jates (Bleny Lol dualad) Cipaill Lalell diel) i & Jeal) di
:2019-2018 aladl DA (3ied Laalay
Loy dungdall (oaaldl] adl) ok 1(1) ad) Jgand)

il B SLkI ey | DA o)
SH/3/Rabi//Gs/Cr (wLzg) Cham-7 DW1 1
ICD06-0279-0AP-2AP-0AP-1AP-O0THTD Icambel DW3 2
ICAMOR- TAO4-63/3/BCr/Grol//Mgnl1 ICAMOR DW4 3
ICD07-192-BLMSD-0AP-0Tr-2AP-0Tr-3AP-0THT - Derazejihan DW35 4
0AP -0TR
ICD02-1016-C-6AP-0TR-1AP-0AP-7AP-0AP-3AP- Zagharian? DW6 5
0AP -0TR
ICD07-094-BLMSD-0AP-6AP-0Tr-1AP-QTHT-0AP - Bezajihan DW7 6
0TR
ICD06-1428-0AP-0AP-3AP-0AP-3AP-QTHTD Bezater DWS§ 7
ICD06-1614-0AP-4AP-0AP-5AP-QTHTD -0TR Aghramatlas DW9
Bicrederaal//Ossl1/Stj5/3/Icajihan14 DWI10 DW10 9
Terl1/3/Stj3//Bcr/Lks4/4/Aghrass]1/3/Mrfl//Mrb16/Ru DW11 DWI11 10
IcamorTA0463/4/lcamorTA0463/3/CandocrossH25//Msb DW12 DW12 11
I1/Quarmal-04/82/5/Miki2
IcamorTA0471//lcamorTA0459/Waha/3/Mgni3/Ainzen] DW13 DWI13 12
IcamorTA(Q41//lcamorTA0469//Icasyrl/3/Beltagy 1 DW14 DW14 13
Ber/Lsk4//Mrf1/Stj2/3/Mrf2/Normal Hamari//Bcr/Lks4 DWI15 DW15 14
CM829/CandocrossH25// Icajihan7 DW16 DW16 15
Terbol975/Geruftel2 DW17 DW17 16
Ber/3/Ch1//Gta/Stk/4/Bcr/Lks4 Terbol975 DW18 17
HESSIAN-F_2/3/STOT/ /ALTAR 84/ALD D.45414 DW19 18
ALTAR84/STINT//SILVER_45/3/POHO_1/4/GREEN_14 D.51822 DW20 19

JJYAV_10/AUK
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DNA Extraction (uauss¥) pagiia gosil) il paaad) padiiul —2-3
Coran Al AaUall Lalall 31)5Y) e (Genomic DNA) (aaus ¥ asiie 5510l ) s ) Jie o
3sas Gligadl gak 23 .(1980 <Thompson s Murray) idasall CTAB i)k awlul 4-3 jexy cilyaly (e
Sl sl (dat WY Jlae o (800 HI) die SV Gyl 25 Lee s Liaa liquid N2 sl <y 590
1A b Sl
(2% (w/v) CTAB, 100 mM Tris-HCI (pH7.5), 0.66 M NaCl, 10 mM EDTA (pH8), 1% 2-
mercaptoethanol (v/v).
Slo bl & ligal) Ciemg a5 (Aa8) 60 52a] aiaall dlijall ae 265 5)ha Ay Jle lial) Ciicas 5
chloroform/isoamyl  JsaSll Juels 33l/ays8 5080 ol iamll oyl 5 36y 5 sadd o 4 5)la iap
(rpm 10000) dey—u e clipnl) culds el aey (@5l 5 Sie 320 iy Yl &SHyas (24:1) alchohol
500 iyl 23 cana il ) iy Jainall golall skl J8 5 a4 5yha dapy e 3l 10 sad
@ssil) Gaaall i dal (e dlliy Calaly élyjaill ge 2 20 — 5)ha e 2yl isopropanol o il S
s1sel) 8 DNA Caia ¢35 10 52005 (rpm 10000) dey—n 53S5al) 3yll) Slens calipal) culés 5 .DNA
o 4 Hba sy Gliall Giliisg adad) TE Jolae e Sl 5% 50 4 caily Jsiliay) BT e palall
AR el 27 20- 5)ha dapn e caia S ddela 24 5
Estimate the quantity and quality of DNA 4icgis DNA 55l (haeal) 4as ,ais -3-3
(UV  Geall Glbdl jlea aadialy Gluadl 4 adiesiy DNA gl (meall el juas o
Gt AN aaliaia) Giyh e @9l Uaeall Luesiy A€ ol alee 3 Adiny 53l spectrophotometer)
Usladll o DNA (553l (manll LaS Gl iy . siasili 280 5 260 Lelsh Clagas Ultra Violet i)
:(1982 «3d)s Maniatis) 4l

0D 260 X (aal dale) x 50(pg/ml)
1000 = DNA Concentration (Ug/ml) (s aeall 385)

- iesil 260 dagall die (a2 5580) sl aeall palaicl dsall 486Kl Jici :OD 260
Gaeall due s 200a1 Bl W35 55)leY) e 4dla 3 DNA (g55ill Gaeall o 3005 43S Jpend 5 LeS
bands cillaac J<5 e DNA (5551l paeall jels 3) lgakadi ane oo 2SBl 4 alas ) DNA gyl
DY adla b el sl Alle

ISSR  Aasued) Ada)al) Adalyill )y il AS8S gt —4-3
a8 a4 (Inter-Simple Sequence Repeats— ISSR) dawull dalalall dudal il &)l ySall s Caeddiul
PCR (g padgal) Luliall Jelial) e sadine diipia Gilalas
Loadivall @laldl (2) Jsaall jedayy Vivantis 488 e lle Jsanl) &5 ((ISSR) 252k 20 aladin)
Leie JS alail) da gy sagi il Lol
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ALY §ha Aayag ISSR 4 b Aasiieall clislll 50 gI€ Juadeil) :(2) aby Jgaad

5 ~'3 gudpllall Jubal Co olaill gyl ap | 52l BEGIS
CAC ACA CAC ACA CAC AAC 48 4 1
ACT GAC TGA CTG ACT GAC TG 44 A830241 2
CTC TCT CTC TCT CTC TT 49 813 3
AGA GAG AGA GAG AGA GT 51 807 4
GTC ACC ACC ACC ACC ACC ACC 65 8565 5
AC
CTC CTC CTC CTC CTC CTC 53 866 6
CTC TCT CTC TCT CTC TTG 45 Wg14 7
CAC ACA CAC ACACACAGAC 49 8 8
AGC AGC AGC AGC AGC AGC 53 862 9
CAC ACA CAC ACA GG 46 17899B 10
GAG TCT CTC TCT CTC TCT C 51 231 11
CTC TCT CTC TCT CTC TCT G 51 8082 12
CAG CAG CAG CAG CAG 54 NLSSR3 13
CAG CAC ACA CAC ACA CAC 52 17 14
CAC ACA CAC ACA CAC AGT 48 5 15
TGT GTG TGT GTG TGT GG 45 830 16
GAG AGA GAG AGA GAG AC 44 811 17
GAG AGA GAG AGA GAG AA 49 812 18
CAC CAC CAC CAC CACCACCACC 48 8564 19
CGT CAC ACA CAC ACA CAC 49 16 20

MI25 53 S Jelii aany (1990 o3days Williams) 1ty (PCR) o malsall ulull Jeliill 5al

A(3) dsasll 385
PCR Jelii ciligSa:(3) aby Jgaall
PCR &l Glwsl)
Taq _le ;) Kappa 4S,5 o« Master mix 12.5 ul
(dNTPs 3 MgCI2 5 polymerase
Primer (10 pmol) 2 ul

DNA 100 ng

H,0 25 U seasl) (ia
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;4401 Ja) el 1, Biometra modell T-1 Thermoblock @hall sl Glea aadil
A8 5504 & 94 5ylha Aap die :(Initial Denaturation) DNA  slula Jiad fpeali 335 3)50 -1
A Jalal) Leie S aa 850 40 -2
Al 30 5adl " 94 5)ha e a3 :(Denaturation) DNA bl Jad —
iy sl elldy liald) 5)ha daa i Gl (o7 65-44) 5ylha 2ic :(Annealing) clialll wi i —
Baals
Sasls A8 sadl & 72 5yhs e :Extension dlainy) -
LY el 320 o 72 Hyha 2ie Jelill JL) -3
o dsha b cluall s -4

abiall Jolaall 8 %2 55V A e Jaajill & aazil) e 4l DNA (gy5ill (el adad Joadls
TBE 1X
L) caladlls {(10X TBE buffer = 108 g Tris borate + 55 g Boric acid + 9.2 EDTA, pH 8.0)}
Sl adla e DNA go5ill Gaeall ailpe cilea dua (Red gel daua e jid 580 5
sy Aaslill aal) Jlghl sl @lly, ((Fermentas, Germany) iy e 1Kpb Lall e yie cia &5 LS
A dgas A Gyseas caiaill e dailil) Gal) aja Juadl Ll 100 oya8 SlyeS din g e Jaasill
(Agle Eye Il Staratagene) Image Analyzer e A yeeai Hleas UV-light Lassll 348
.(2012 <Sameh)
statistical analysis _ilaa¥) Julaill -5-3
& (TotalLab 1D version 14.1) TotalLab zaliy aladiuly adcaill e 453l DNA aa asa sl o5
05 335a5all Lajall 1) SN AUl 1) clland) Jysaty o(dgliiall cAiliaall ) ajall 2ae i o
Lgiadll sda ahaiiul S5 Jaccard Jelae e faldie) Al Galsl) ade disiias olua a3 o5 (L) dojall
(UPGMA) Unweighted Pair Group Method of Arithmetic Means 4i;)lay (gasdiall Julaill ¢)jaY
siall Laall) Dl gl Jae lus o3 G, . excel state galiy Jlexinly cllys 485 LAl 5yad au s
o 48k I (PIC) Polymorphism Information Content A<l aaxill (sgiae Gluay (AlCE) 30023l
AN A s (1996) Weir 3 laas aslsll gdsall gsine e dordindl cliall

PIC= 1- X pi?

i J)sll adsall (Ao a)f S LSS L & Pi Cia
3ald) Je aae s adsed (Polymorphism Information Content) PIC 2<al) dusaaill (sgina Jias
lissaadl) liigall 05y of Jlaial e s ol Asll oM Saseil e gdsall 13 3,25 Genome &l

c sl sal) Al cpiline ol Llse

Results and Discussion dadlily msilisl) -4

ISSR adalall dasund) dgdal gl ))&l 0l 20 aladialy (Db 19) Lag)add) madll 5l DNA adad o
Caclai 5l P19 POy P3 cliald) (e JS daxd ol Laiy e lial gilis lgie &aly 17 el ¢(2) Jsasd)
doja 188 dugyaall @lisall DNA iz (e dailill LK) 2ial) aae a1l 80 e Lealya) o o] UL,
Doaall A Jamsin iy iy clinl) en G (wn 8) BA wiall il Leiy dads 180 Leie il
-(4) Jsaal) (%95.55 Polymorphism 4.l

P7 ool (e JS Sl (4) Jsaadl daia 11.06 Lawsions daja 17 57 G @0k IS4 a5all dae 755
7) LD il (e 232 Ji P20 8l el cpa (sl e 155 17) L8N a5all e e PO
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By . (4) Jsaadl (al IS aia 10 Tawsioy cdaia 1757 o sl a8 Alaad) ajall aaed delly W L (Ae3a
P10 P6 clialdl (e S o35 «% 100 44<s 4oty (Aeja 17) dnlaadl ajall o 22e 81 P7 el
% 100 Lls ety Nl e daja 14,14,15 4l dulie a3a 200 P18

(2017 «5>w)s Heidari <2017 <335 Etminan ¢2020 «353a)s Aslan-Parviz) ae Laili silss,
-(2015 «s3d)s Zamanianfard <2016 335 El-Aref ¢2017 «o33)s Saleh) aw allasi,

L"A.M:m 5\93“ 4(%) m\ a,.\.\.\a:\l\ :\..\u.'l c(aﬁW\ c:\.u'“l..\:\.d\ 423\.‘51\) e}d‘ 4-\9:(4) es‘) djé@i\

csall gl (A
Lol (ggina Lol L | el 2ae pall 2ae | AN a5all e Lol
A< (%) il | dgla A3yl
PIC
0.4075 100.00 0 10 10 P1
0.4333 100.00 0 11 11 P2
0.4004 100.00 0 12 12 P4
0.3119 100.00 0 13 13 P5
0.3756 100.00 0 15 15 P6
0.3138 100.00 0 17 17 P7
0.3139 100.00 0 8 8 P8
0.3390 100.00 0 14 14 P10
0.1928 76.92 3 10 13 P11
0.2941 80.00 2 10 P12
0.2878 87.50 1 7 8 P13
0.3309 100.00 0 10 10 P14
0.3326 80.00 2 8 10 P15
0.3778 100.00 0 8 8 P16
0.3577 100.00 0 8 8 P17
0.3535 100.00 0 14 14 P18
0.3446 100.00 0 7 7 P20
8 180 188 & sandll
0.3204 95.55 0.47 10.59 11.06 Lo gial)
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