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Extended abstract

Introduction

Due to world population incline and the increasing wheat consumption as human main staple food, as well as high
amount of waste of bread which is mainly due to its low quality, the wheat breeding programs to improve bread
quality are of great importance. Therefore, in line with wheat breeding programs aimed at enhancing wheat yield,
attempts should be made to introduce wheat cultivars characterized by not only high yield but also superior bread-
making quality. Hence, qualitative analysis of grains and exploring the genetic variation associated with bread-
making quality characteristics in wheat breeding lines are of paramount importance. Banding pattern of grain
storage proteins is a reliable tool for investigating genetic variability, and because of its repeatability, close
relationship with bread-making quality and less susceptibility to environment, is especially noticeable for wheat
breeders. Wheat gluten contains two types of proteins, gliadins and glutenins that constitute the main part of storage
proteins of wheat grain. These two protein groups play a pivotal role, fundamentally contributing to the
characteristics of wheat flour dough, thereby significantly influencing the bread-making quality of wheat flour.
Alleles of gliadin subunits are used as reliable and capable markers in genetic studies. Considering uniqueness,
relatively high polymorphism, repeatability of electropherogram and independence from environmental changes,
gliadin proteins are appropriate tools for studying wheat germplasm and selection of high-quality wheats in terms
of bread-making characteristics.

Materials and methods

The gliadin protein banding pattern of 28 RILs, their parents (Zagros and Norstar cultivars) and 10 other
commercial cultivars (Omid, Bezostaya, Roshan, Zarrin, Sabalan, Sardari, Gascogene, Navid, Inia, and Hirmand)
were examined via A-PAGE method. For calculating relative distance of each band from the origin, the 50" gliadin
band of Marquis wheat was employed as the control. The analysis of molecular variance (AMOVA) was
accomplished via GenAlEx 6.4. using scoring data derived from the gliadins banding patterns of the studied
genotypes. Considering the cultivars and lines as separate groups, the amount of within and between group
variances, and polymorphic information content (PIC) were estimated. Principal coordinate analysis (PCoA) was
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done for separating of the genotypes in terms of structure of gliadin patterns. The MEGA 5 software was employed
for cluster analysis. Cluster analysis using banding pattern of gliadin proteins was accomplished via Nie genetic
distances and based on ward’s method. The Excel software was employed for drawing the pie charts and
determining of frequency percent of @, a, B and y gliadins.

Results and discussion

The results of this study revealed high variation for gliadins coding loci with total mean of 73.96%. The percentage
of polymorphism was estimated to be 91.67 and 56.25 for lines and commercial cultivars, respectively. The
minimum and maximum number of gliadin bands were 12 and 25 bands, respectively. Also, based on PhiPT
statistics, the significant difference was observed (P<0.05) between commercial cultivars and recombinant inbred
lines in terms of gliadin banding patterns. Cluster analysis and PCoA via banding pattern of gliadins led to
formation of three and four distinct groups, respectively. The highest variation was observed in ®-gliadins,
suggesting that they may have a role in observed variation among genotypes and their bread making-quality traits.

Conclusion

The o-gliadins performed a greater role in observed variation among studied genotypes and their bread-making
quality. The obtained variation explained the ability of banding pattern of gliadins in terms of separating of
genotypes and assist to selection of superior genotypes in terms of bread-making quality from progenies and lines
derived from wheat crosses.
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Figure 1. Banding pattern of gliadin proteins in the
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Table 1. Percentage of gliadins in recombinant inbred lines and commercial cultivars

fL“e)l [EN
e sl Loy Cultivars Lines
HE;ILCLI_ Frequency Percentage sl WP sl EW-PH
Frequency Percentage Frequency Percentage
12 1 2.5 1 8.3 0 0
13 1 2.5 1 8.3 0 0
16 3 7.5 1 8.3 2 7.1
17 3 7.5 1 8.3 2 7.1
18 4 10 1 8.3 3 10.7
19 4 10 1 8.3 3 10.7
20 6 15 2 16.6 4 14.2
21 5 12.5 1 8.3 4 14.2
22 2 5 0 0 2 7.1
23 7 17.5 1 8.3 6 21.42
24 2 5 0 0 2 7.1
25 2 5 2 16.6 0 0
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E 55 el S JS sl

® Y B o
Type Genotype name Total band number
(Gascojen) o Sl 16 7 2 3 4
(Hirmand) A o 18 7 3 3 5
(Zarin) :p 3 13 5 1 3 4
(Inia) L| 25 11 5 4 5
(Navid) . 5 20 7 5 3 5
ol pB)l (Omid) sl 12 4 3 3 2
Commercial . 21 9 3 4 5
cultivars (Sardari) (s 512
(Sabalan) odw 25 10 4 5 6
(Roshan) .54, 20 7 4 4 5
(Bezostaya) Ll s 5 23 7 5 5 6
(Zagros) S5 17 6 4 3 4
(Norestar) ;i s 19 8 3 3 5
11 16 5 4 3 4
17 20 6 3 5 6
44 24 10 5 3 6
49 18 6 4 4 4
50 17 8 2 3 4
51 19 7 3 5 4
55 23 9 5 3 6
60 21 7 5 4 5
83 22 9 4 3 6
89 16 4 3 4 5
97 23 8 5 4 6
99 21 8 4 5 4
3l slacpy 114 21 6 3 5 4
.. 139 18 4 4 5 5
S 140 19 6 4 3 6
RILs 141 20 5 5 4 6
142 22 9 4 3 6
155 23 11 5 2 5
156 24 10 5 4 5
205 23 9 4 4 6
218 19 7 4 4 4
220 23 9 5 4 5
231 18 5 4 5 4
262 21 7 4 5 5
267 17 6 4 4 3
271 20 8 3 4 5
277 23 10 4 4 5
287 20 5 5 5 5
IS laools IS5 milols 4 Y sl
Table 4. Analysis of the molecular variance of gliadin bands
&b ke 35l Aoy
S Sl e ool oLl PhiPT  P-value
Source of Mean of Variance e
variations squares estimation Percent of variance
LessS o 67.950 3.341 22% 0.22 0.01
Among groups
Loy S 02 11.829 11.829 78%
Within groups
‘)5 517.450 15.169
Total
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Table 4. Within group sum and mean of squares of gliadin protein bands and their polymorphism percentage
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Figure 3. Cluster analysis based on banding pattern of gliadins
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