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Abstract
Obijective
The main goals of this study were investigation of genetic diversity in 103 Aegilops
accessions and comparison of the efficiency of start codon targeted (SCoT) and CAAT

box-derived polymorphism (CBDP) markers.

Materials and methods

In this study, the genetic diversity in 103 Aegilops accessions belonging to seven species
including seven samples of Ae. caudata, 14 samples of Ae. crassa, 19 samples of Ae.
cylindrica, 11 samples of Ae. neglecta, 20 samples of Ae. tauschii, 15 samples of Ae.
triuncialis and 17 samples of Ae. umbellulata was evaluated using 15 SCoT and 15 CBDP

primers.
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Results

In total, 15 SCoT and 15 CBDP primers amplified 164 and 141 polymorphic bands,
respectively. SCoT primers showed the highest values for all of the informativeness
parameters than CBDP primers. However, both molecular markers indicated the same PIC
values. The results of analysis of molecular variance (AMOVA) revealed that the highest
proportion of genetic variance referred to within species. Among all species, Ae. cylindrica
had the highest values of genetic parameters. Although cluster analysis based on each
marker system classified all accessions into two main groups, the grouping pattern obtained
from CBDP data indicated a clear phylogenetic relationship among Aegilops species
compared to SCoT data. Besides, the results of clustering were confirmed by principal

coordinates analysis (PCoA) analysis.

Conclusion

On the whole, both molecular markers revealed good capability in depicting of

polymorphism among tested accessions. However, CBDP markers provided a vivid

grouping pattern for evaluated samples. Hence, the use of this technique individually or in

combination with other molecular markers is recommended for phylogenetic assessments.
Keywords: Aegilops, genetic diversity, molecular targeted-markers, principal coordinates

analysis
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1. Total amplified bands

2. Number of polymorphic bands

1. Polymorphism information content
4. Marker index

5. Resolving power
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Table 1. Relevant information on the 103 tested Aegilops accessions

1 IUGB- 22 1UGB- 43 1UGB- 64 IUGB- 85 IUGB-

2 1UGB- 23 IUGB- 44 1UGB- 65 IUGB- 86 IUGB-

3 1UGB- m 24 1UGB- 45 1UGB- 66 1UGB- 87 1UGB-

4 IUGB- © 25 IUGB- 46 1UGB- 67 1UGB- 88 IUGB-

5 1UGB- -cgu 26 1UGB- 47 1UGB- © 68 1UGB- 89 IUGB-

6 IUGB- 3 27 1UGB- 48 IUGB- g 69 IUGB- 90 IUGB-

7 1UGB- < 28 IUGB- 49 IUGB- o 70 IUGB- 91 IUGB-

8 IUGB- 29 IUGB- 50 IUGB- Z 71 1UGB- 92 IUGB-

9 I1UGB- 30 IUGB- 51 IUGB- < 72 IUGB- 93 IUGB-

10 IUGB- 31 IUGB- 52 IUGB- 73 1UGB- 94 IUGB-

11 IUGB- 32 IUGB- 53 IUGB- 74 1UGB- 95 IUGB-

12 IUGB- 33 IUGB- 54 1UGB- 75 1UGB- 9% IUGB-

13 IUGB- 34 1UGB- 55 IUGB- 76 1UGB- 97 IUGB-

14 IUGB- 35 IUGB- 56 IUGB- 77 1UGB- 98 IUGB- <
15 IUGB- 36 1UGB- g 57 IUGB- 78 1UGB- 2 99 |UGB-
16 IUGB- 37 1IUGB- -é 58 IUGB- 79 1UGB- 'g 100 1UGB- %
17 IUGB- 38 IUGB- = 59 1UGB- 80 IUGB- 2 101 IUGB- =
18 IUGB- ¢ 39 IUGB- 3 60 IUGB- &5 81 IUGB- ; 102 1UGB- 3
19 IUGB- @ 40 IUGB- < 61 IUGB- % 82 IUGB- < 103 IUGB- <
20 1UGB- 3 41 1UGB- 62 IUGB- ; 83 IUGB-

21 IUGB- < 42 IUGB- 63 IUGB- < 84 |UGB-

@y G5 claasli 1 Sy y» CBDP 5 SCOT (6 ,Silis plunpms 93 duslio g sy s byl aslllas 5

adlllas )3 ot o3lisd SCOT (sla S5l sl o 03 (Ui 2 Jgds 15 o] gults 45 0 dpuslieo 05 o3lizd (sla 53141
135 dakad 144 55 CBDP (gla 5311 Llio 15 15393 JS it dakad 161 ol s 51 48 165,515 e 166 g gacrs 5
3 iS5 Olabad Lo wgio i 5ICBDP 4y curus SCOT (sl )S51el ¢l oM csings JSssin lny] allS” a8 055
gl o (6L plus s 93,0 P PIC Jasls wlyets atels (W40 Llio 55 10/8T) wings Jby 8 syt 0 S5 i
bl ol (6,SUaS whamnw 93 o Mo y o0 S35 s gyl 31.09 0/36 L ol CBDP 5 SCOT s 93 52 3 ol baw gio

i a0 93y )0 SIS 0y asld dg (2Ll 3)90 (oo Sap)S degeme 13 290 S N (liee )] 3 Sl Sy
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09,8 )3 |y Lt s ol (L Qe () 503 adllas )3 «cnl 2 0gMe 1 5505)55 1 (6 pik Sl e
cblis (2l sie 4] dauly SCOT (lo 51l o8 aiz il ol 5 255,82 IS 20 0LS 1 iz (sloodgs
35 o3 il itee calisco (slatiges s0gS )2 55Vl Cabld ISSR (sla Sl &) Comes st ps 1 (sloss
ks 09,5 yobaie 4 55 Pour-Aboughadareh et al. (2018b) ,%5 axllas K > .(Etminan et al. 2018¢)
i ol 1305 L g 53,5 03l | SCOT (glanS51e] 51 (clacgarme jl ciglisa (clapgss daly puiS cow Mopy; (sladigS
Sladiges (olos & (gygbas sl yl3)55 1 (6 yiin (2D ) oogid S low bl ilisee (sladiges led )3 (5SS
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S ad LS ol yod &) axdllas oyl 3 o 83lisus! CBDP 3 SCOT (sl el coliasautio 2 Joi

Table 2. Characteristics of SCoT and CBDP primers used in this study along with their

calculated informativeness parameters for them

S5 Sl Js
TAB NPB PIC Ml Rp
Primer Primer sequence
SCoT-2 CAACAATGGCTACCACCC 8 8 0.362 3.97 4.43
SCoT-3 CAACAATGGCTACCACCG 10 10 0.362 4.84 4.43
SCoT-5 CAACAATGGCTACCACGA 8 8 0.341 3.80 5.69
SCoT-6 CAACAATGGCTACCACGC 11 11 0.375 521 5.75
SCoT-7 CAACAATGGCTACCACGC 12 12 0.373 5.79 6.56
SCoT-12 ACGACATGGCGACCAACG 13 13 0.355 6.40 6.93
SCoT-13 ACGACATGGCGACCATCG 11 11 0.367 5.34 8.19
SCoT-14 ACGACATGGCGACCACGC 11 11 0.366 5.35 6.04
SCoT-15 ACGACGTGGCGACCGCGA 13 12 0.375 5.92 8.04
SCoT-16 CCATGGCTACCACCGGCC 12 12 0.366 5.69 7.47
SCoT-17 CATGGCTACCACCGGCCC 11 11 0.372 5.30 6.69
SCoT-18 ACCATGGCTACCACCGCC 11 11 0.371 5.39 6.95
SCoT-19 GCAACAATGGCTACCACC 13 13 0.361 6.34 5.69
SCoT-20 AACCATGGCTACCAACGC 12 11 0.370 5.99 7.32
SCoT-21  CACCATGGCTACCACCAT 10 9 0.345 4.96 5.81
Mean 11.067 10.867 0.364 5.35 6.40
CDBP-1 TGAGCACGATCCAATAGC 10 10 0.349 497 6.04
CDBP-2  TGAGCACGATCCAATAAT 9 9 0.343  4.49 4.69
CDBP-3 TGAGCACGATCCAATACC 9 9 0.372  4.49 6.78
CDBP-4 TGAGCACGATCCAATAAG 10 10 0.370  4.98 6.83
CDBP-5 TGAGCACGATCCAATCTA 9 9 0.356  4.41 5.34
CDBP-6 TGAGCACGATCCAATCAG 9 9 0.357  4.46 6.27
CDBP-7 TGAGCACGATCCAATCGA 12 12 0.358 5.78 8.62
CDBP-8  TGAGCACGATCCAATCGG 9 9 0.357 4.44 5.53
CDBP-9 TGAGCACGATCCAATGAT 9 9 0.364 4.15 6.25
CDBP-10 TGAGCACGATCCAATGTT 10 10 0.365 4.94 4.29
CDBP-11 TGAGCACGATCCAATTGC 8 8 0.375 3.15 3.88
CDBP-12 TGAGCACGATCCAATATA 11 11 0.370  4.20 6.15
CDBP-13 TGAGCACGATCCAATGAG 9 9 0.374 3.31 5.28
CDBP-14 TGAGCACGATCCAATGCG 9 9 0.371 3.55 6.77
CDBP-15 TGAGCACGATCCAATTGA 8 8 0.362 3.21 5.15
Mean 9.40 9.40 0.363  4.30 5.86
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Figure 1. Estimated of the genetic variance within and among of different Aegilops species
based on (CBDP (A) and SCoT (B) markers.

1. The observed number of alleles
2. Effective number of alleles

3. Shannon’s information index
4. Nei’s gene diversity

5. Percentage of polymorphic loci
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Figure 2. The mean values of estimated genetic parameters base on SCoT and CBDP
markers in 103 Aegilops accession. Na, Ne, I, He and PPL indicate the observed number of
alleles, effective number of alleles, Shannon’s information index, Nei’s genetic diversity, and

percentage of polymorphic loci, respectively
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Figure 3. The estimated genetic parameters in different Aegilops species based on SCoT and
CBDP marker
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