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Table 1. Population of wild and cultivated plants used in this study
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Table 2. Characteristic of specific primers used in this study
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Figure 1. Samples of Genes amplified by PCR using specific primers.A) Wx-B-seq; gene B) Wx-B-seq, gene
M: Marker size 1000bp. No 26 to 32 are the sample numbers studied according to table 1
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Figure 3. sample of Sequence alignment using clustalW method of Wx-B-seq, gene
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Table 5. Genetic distance matrix of Wx-B-seq: gene

Triticum_turgidum_NCEI
T.aestivum_spp sardari 0.07881

T aestivirn_spp_sabalar 0.02759 0.06048

T.aestivum_spp_shiraz 0.06716 0.03592 0.04074

T aestivurm_spp_chamrarn 0.04865 0.07027 0.03615 0.04737

Wx-B-seq; (3 (S dhold s yilo dwlowe

o Jlg om Colis g Al Glie je S)d jslaied
MEGAX )l38lp 55 3 (wyp )90 glaJlgs alis (o 5lo
ol zls (& Jgis) 13,5 awlxe WX-B-seq; (5 !y
390 yuiio +[+YAAY b +/3AQY 5| Ssg alols 48 amd oo
Sy 88y 4 bgrye e alols (a8 g (p i &S
sladiges plo (96 uagh3l o 9 BYslool (uagh3l g
(6¥shl comlanil s mskil ol shil) ooy
W ash ely; pByl b anslio o o8 (Soi alold
2 balts guyle b (SeBjokd Cop phe (yn Cua
Crwie b il el Tajima-Nei Jao ol
w0 MEGAX l33la s 5 UPGM A 39, 5 1000
VAN
Wx-B-se; (5 (et dlold o yilo =0 Jguo

0.04540 0.06284 0.02175 0.01916 0.01917

0.03937 0.06053 0.02176 0.01464 0.01464 0.01580

0.04635 0.07905 0.05280 0.05271 0.05011 0.04890 0.04280

003783 007256 0.04792 0.04791 0.04667 0.04534 0.04169 0.01281

0.03354 0.07586 0.04767 0.04625 0.04483 0.04055 0.03641 0.00926 0.00389

T aestivum_spp_zareh 0.04800 0.07182 0.03577 0.04923 0.00792
T.aestivum_spp_Kkhazr 0.05034 0.07434 0.03813 0.04796 0.01250 0.00668
T aestivum_spp_toes  0.05645 0.08364

Aegilops. tauschii 0.05070 0.08126
Triticum.dicoccoides  0.03284 0.09815

Aegilops.trivvcialis 0.02215 0.09300
Aegilops. umbeilulata 001992 0.00786

Aegilops.crassa 0.02279 0.09317

0.03768 0.07467 0.04928 0.05056 0.04927 0.04537 0.04160 0.01079 0.00468 0.00260



OA

Gkl 5 g (59,8 wye
iy 9 =hy glopdS (S p pB wSly ) GBS £55 ()

Table 6. Genetic distance matrix of Wx-B-seq, gene
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Extended Abstract

Introduction and Objective: Improving the quality of bread wheat is an important issue. It has
attracted the attention of many researchers over the years, and in recent decades, various
methods have been developed to evaluate this goal. One of the most important goals in wheat
breeding programs is to improve the quality of wheat bakery. Waxy proteins that responsible for
the expression of GBSS enzyme in wheat that control the ratio of amylose to amylopectin in
starch, These proteins in hexaploid wheat are controlled by three genes, Wx-D1, Wx-B1, Wx-
Al and those have a key role in quality of wheat flour. The goal of this study was to investigate
the nucleotide diversity of Wx-B1 gene in wild and crop cultivars and also to investigate the
phylogenetic relationships between wheat and their ancestors based on waxy genes.

Material and Methods: In the present study, the phylogenetic relationships of the waxy B gene
in 34 samples including 4 species of Aegilops genus and 28 cultivars of wheat and 2 species of
wild wheat were evaluated using PCR and sequencing techniques in llam university.

Results: Sequences alignment results of Wx-B-seql and Wx-B-seq2 genes showed there are
very high conserved regions between crop and wild wheat, although in some regions there is
single nucleotide diversity between crop and wild wheat. The results of similarity matrix of Wx-
B-seql showed the highest distance was related to Sardari cultivar and the lowest distance was
related to Aegilops.umbellulata sample. The similarity matrix of the Wx-B-seq2 gene showed
this gene did not change much in crop cultivars except Shahi cultivar, while the two wild wheat
samples T.boeticum and T.dicoccooides showed a very large genetic distance compared to the
crop cultivars. The results of the substitution matrix estimation based on the maximum
likelihood method for Wx-B-seql and Wx-B-seq2 genes showed the highest and lowest
contributions of nucleotide substitution are purine and pyrimidine, respectively. Also, UPGMA
clustering results for Wx-B-seql and Wx-B-seq2 genes divided the samples into two and three
main groups, respectively.

Conclusion: The overall results show that the diversity observed in wild samples and The
ancestors of crop wheat can be a good candidate for further studies to determine whether these
changes will lead to protein content or not.
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