[ Downloaded from pgr.lu.ac.ir on 2025-01-22 ]

[ DOR: 20.1001.1.23831367.1400.8.1.6.0 ]

[ DOI: 10.52547/pgr.8.1.10]

Veor /Y oylad /A W/ ol Sy sl tagn

TS AL o2l 5T AN s M oy dadls ol 5 N S

&)bcd)u@kcujd))jwr)l& LSls cQULqu\}ng_’er}:; a‘jjfu.\..f:)‘ qu)ls‘u;-}aiu,bl;—\
6)[..,4 gd)bﬁbcujé))jufjl& am\é ‘QUL\JCB/wl)d})l)&:}:. o}; c)l.:.i_.s‘.)—Y
t5JL"‘ cé)lﬁ:@.ﬁlgclﬂﬁjéjjjm (:}.LP oli..il\b Cdt-v“rb 6))“@«4)}&.:2;5 om‘)}; Ul..{bl:.w\—“

(VEre/v0/V e 2oy Gyl = \TAA/ Ve 2l )

Rl 31 OAs 3l e p S e o) S eslinal pslies ol 5 3l (S p S 35T (55 CokS 5 CoaS 4 0L kS
S Sl 3 Slats b AS Sleo et o BLIL 5 a8 W blaalls GlacnY oI5l CodS ) anllae
Morvarid 5 Ehsan o5, 3 cpioen 5 collls o ene rxf A sblaalls VY L16b claS b ks e Slio .ol o3 5
om Ll s IS Sen Ol D3ped Laie S SDS-PAGE 0uesl S 13 bl s dald Olses
23S Do gl kS 3 s S0 Ol 0sa5] L 5 L plonil AS Sls sast L (sl o3 SlapnSs
o Ol cp it 303 g2y 2Ll 2)se Slie led 53 (5ol pae Ml p S Glac S 85 o oS 313 OLE s
“bas osb e SIS Gt (GRGRe TY 5 TE L g 5e) DHA1S9 5 DHA143 lapY @ bsie (5 s
DH-143 5 (o8 YUYV) DH-159 & Ly e i 5408 op i (¢ S VE/AO) DH-143 5 (¢ S VV/A+) DH-159
Cromen 3y (Aoys £4/VE) DH-143 5 (o) 01/04) DH-159 & Ly o Of Clr Olge 2t 5 (o5 YONNY)
S Slo gaxt s p 35 (o ys \WVY) DH-159 5 (A3 VA/Y) DH-143 w) by o 055 5 (glsioms (o i
AL S 350 jasiie SDS-PAGE 0431 sl il o S shas DH-159 5 DH-143 (sla ¥ a8 sl 0L 4150
2k Grd e 53 0 55,80 YVAY 5 YAYY (i 5a) DH-159 5 DH-143 (sla Y & Ly e ls (55 O
Ols Ol DH-143 5 DH-159 (slacpY oS s asiie (Real-Time PCR) 05 Ol O3l 51 Jol mls ol
Sl kol s a5 Lodisls OLaS s 5 dals (35 L aslie 53 PDIL 5 HMW-Y HMW-X (sla03 512 1 553t
3 eslial 3,50 oS 180 CodS g sl Mol aeb 55 015 e |, DH-159 5 DH-143 (gla Y casdllas ol

s

ali.ranjbar@sanru.ac.ir : Sy ;N Gy ;51 o gt sy 55

Vo)


http://dx.doi.org/10.52547/pgr.8.1.10
https://dorl.net/dor/20.1001.1.23831367.1400.8.1.6.0
https://pgr.lu.ac.ir/article-1-205-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-01-22 ]

[ DOR: 20.1001.1.23831367.1400.8.1.6.0 ]

[ DOI: 10.52547/pgr.8.1.10]

O, Ken 5 o3k 5 N

L) o b8 (Tanaka et al., 2005) .S s
W I 055 b sl s S 50 4 S0
LMW-) ol JsS350 055 L 058 5 (HMW-GS)
5o OB oSy n ol Lpdie glupets (GS
Lyl 06 Coy wmen 5 o3l CudS 3 1 sl
05 7S Sl 3l das o33 4l [(Barnard et al., 2002)
Sl sl Jywe oS ol edd aseie ae) ol o
ool 5 S Sl euS il pBl 55 s e
Gloss Sty Jldie 5 g5 55 £ 55 oyl plie
CatS ($l5a glaasl s Jds pl 4 il sl
o2l Ulsed 5d Gloyetd ety cnl Sl S
(Nakamura, 2000) >3 o esliial age 5 L)l
5 @ S i S SDS-PAGE (S
03 35mse Sl Glastis p addllas g 00010
osbed emea (LiU et al, 2016) Sl . 4
S adsl Gl 5s pdS 1Bl cais L)
s 53 ok B ke Vsems (Ol wiliy
ale a3l la sy sl eslinal cpl b il s
Wl s Slse (5 s e S
gy Sbl gl b S 5 Sis 58
b slgly o5l oS ) eS el 5 5
s~ps5 b .(Sanchez-Garcia et al., 2015) ..l
YA S5 & (Akbari et al., 2017) Ol ,Kan 5 (5,5
Fas e 3 UK a3 ) pdS S 5 sl oY
Ot BL) G 5 313 D13 o) 35 50 SDS-PAGE
Pl CdS Lokl e Closar S s byl
Aoy ol ol Ao (s sy L
R S ks S e )50 10 e 5 S
215U S e G T Sage 45 5l LIS a0
G5 e s s Ao wosb e S L
5 Ol cpomen ol il (5ols a5 Sute dlal,
el & b 5l (Najafian et al., 2008) o,
e oo 3l esliad L1y 06 eS8 3, W slasl

LI VNP Rt PR R 3 B S PV R S RS Py

VoY

...&L,ZU%SJ;J,’»: SL05 0k 9 &S Sl s w) g

dodde
s ode 31 S (Triticum aestivum L) o r,\;f
el 3l Ol el 53 oM e (S
Ol e (($56) Olgzr (53058 5 LLssls Slasle 2515
Lople YOYA-YYA cladle r,\;f s My
YE/A Jsles 5 don £/A 4 Sl 35 5 O sabas VIV/E
<=.J;._<T el azils il 53l anddS Jle 4 S o5 O skes
o 03y 3wy b 3 Ay Mg Ol Bl
JS b e Be-t0 bug jsba 5 sls 13 ol
Ol oo a5y 5o s JS 5l dops 00 5 I8
SN 53 paS (FAO, 2019) &S o al b
Dls oslize odBl Ll i U 1 85l o 2o
Gl S s sl 53 olS ol &S (g sba il s
(oudietal., 2014) 555 o CiS |l o> U L8
Ol &) gots Ol el 2 <=.JJ.§ O an g Sedes
S e b 31 0T ol kS S ke
3,13 gl Ceal G S Jsb 5 Sluls s
Olgeas paS 5L cuaS i3l .(Bushuk, 1998)
Sl ol a5 5550 o)lsen Ol Ol 1 S
S5 skt oDl a5l CukS ol 03 5 Oliizes
Bl e SIS (Slas sazn 3T ot S s
Lol 5o (Finney et al., 1987) 12l o |sa50] 5 Sbt
S8 dimen s S (slas )T kS 53 (g3 dae
o sl (Slo 53 (Slaitis  Olpee 4 Ol o dhar O
CehS 5 e gl bele o Sedes 45 okl oLl ails
Hpdp s SFlel elS ol e
5 ol LIS 5 LagnsllS ol (5408 sl
e 95 ol ¢x§ €ls g, doys slida 4 sy
5 Sloihnr oot (8 s e LSS
D’ovidio etal., ) Lz (slo ;e 365 oy st 3lIS
GeS Oy e S s gl (1997
sy 34 & pame Dlosar 5 (e
oS 5 O et b b Shs nl S L3l e

o o 305 ol 50 CokS 3 ege JRB &S 5408


http://dx.doi.org/10.52547/pgr.8.1.10
https://dorl.net/dor/20.1001.1.23831367.1400.8.1.6.0
https://pgr.lu.ac.ir/article-1-205-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-01-22 ]

[ DOR: 20.1001.1.23831367.1400.8.1.6.0 ]

[ DOI: 10.52547/pgr.8.1.10]

Veor /Y oylad /A W/ ol Sy sl tagn

Lol (s pR sl Sl 5 b
My 5o Ses Sl b cbe s 55
Wy glapdkS Llsl CodS ssp o para 5 i
23S (Gt oAl

L Sy 52l

Pl LS @ by Shosat s sk
o 5 Oladlly ol jents 06 oS A5 shladlls (slanY
Olpeay) ade ;5 SIS 5y el L Lol anylis
el 5 LYl 4 by slasds ) (dals
oo oKl JSUse S5 am 5 Sth s oKt
Ay slaed, A e ol b mle 5 (5osliS
s Molineux 5 Trident jass :pl s eslawal 5,40
o asdlas L .5 5 Morvarid 5 Ehsan Jals slaed,
3 S8 s WL 5 Eab e gla s
Zargani et al., 2015; Meschibahoush et ) ol K
TooOb ek skl sl o S (@l 2018
Vo dsder s bV ol cn b a8 s Ol 5 oY
P51 5 Y 6 S ad o sl 5 el el &
Sy g SS el el a8 0550 Sler U
e dops (Sl s sk e IS Sl
cA B s g Slse eon Oier 5
S 13 ) s S5 e b ol SLlS

el 53 s grse SIS Ol b 51 S L,
Cgr) ot oS boesS s L Lol Wil .
SOl gags Cgr) b 5 (e O Sag
53 ekl el lawnpy bS gtues S (g
Slio 5 oK 25408 Gladsly o5 Lol o s
Mehr Azar et ) ol Kas 5 31 g ls CoiS L LS
25 e L 2SS 3, YY el 2014
Uil 3550 SDS-PAGE a5, & HMW slas
io Jlgr o 5 0L ek el b ol I3
5wl e Sl Ol s Aess el
Pl AS Pl Sl WS e S s e
on b e K03 Jtagh 3 S 4 )
oSN od Gl sbants s 5 A4S Sls
Olppe a5 Al 0L S ) 4w 5 psysd e
St Sper A4S Sliw b glo s slacnts g
s o, .(Rajabi Hashjin et al., 2014) .l axils
52l CdS L has e gla Sns bodaly 0o ool
kS pB)l U S slonts Slagntisn Ol S
Khoshroo et al., 2011; ) <.l i ¢L>,_;\ oL

.(Ghoreishi et al., 2014; Derakhshan et al., 2017
&S Slio b b o Ol gt o) candlas ol 5o
o5l Ul L 0T Bl 5 o1l Slas geas
Oly opzmen 5 oS Cilisee glacp¥ 5 Bl 3 55 50
Olyn bl gl Gun ol60 cuas 55 s glads

U':"‘h}}l w\)b salaze! S)90 éuu{y} CL;J\—\ J_}J}
Table 1. Varieties and Lines used in this research

&3, PR 3, PR 43, PR 3, 2oy
Row Variety/Line Row Variety/Line Row Variety/Line Row Variety/Line
1 Trident 10 DH-11 20 DH-82 29 DH-143
2 Molineux 11 DH-27 21 DH-86 30 DH-155
3 Ehsan 12 DH-30 22 DH-102 31 DH-156
4 Morvarid 14 DH-50 23 DH-106 32 DH-157
5 DH-4 15 DH-54 24 DH-108 33 DH-159
6 DH-7 16 DH-56 25 DH-109 34 DH-166
7 DH-8 17 DH-61 26 DH-115
8 DH-9 18 DH-62 27 DH-130
9 DH-10 19 DH-70 28 DH-141
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Gene name Sequence (5'-3") T™ (°C) Glair)
Product Size (bp)
HMW-X Fwd:5’- ATGTTAGCGCGGAGCACCAG-3’ 61.40 122
Rev:5’- TATCACTGGCTGGCCGACA-3’ 61.40
HMW-Y Fwd:5’- CAAGGCTACGACAGCCCATAC-3’ 61.78 115
Rev:5’- CACCCTCCATCCGACACACT-3’ 61.40
LMW-B Fwd:5’- GGTACCTTDTTGCAGCCACA-3’ 58.40 128
Rev:5’- CCGAATGGCACAMTAGTGGT-3’ 58.40
LMW-D Fwd:5’- TTGCAGCCACACCARATAGC-3’ 58.40 151
Rev:5’- CTTATCAGTAGGCACCAACT-3’ 55.25
PDIL2 Fwd:5’- TCCCCACGATACTCTTCTATCCA-3’ 60.65 67
Rev:5’- CGGTCCCCCTCGAAAGTTAT-3’ 59.35
ADP Fwd:5’- GCTCTCCAACAACATTGCCAAC-3’ 60.25 165
Rev:5’- GCTTCTGCCTGTCACATACGC-3’ 61.78
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Table 3. Analysis of variance for the qualitative traits of each of wheat’s doubled haploids varieties

Ol S c_:l:m sol5T am s

(Mean square) Sle e S0k

Sourcesof ~ Degree of & b g8 i 58 O35y (gl gioen ol Gl s s
variations freedom Zeleny Wet Gluten Dry Gluten Nitrogen content Water absorption
Los -

o 33 16.123" 445,02 47.83™ 6.36™ 202.22
Treatment
o
68 7.09 151 1.10 1.48 0.91
Error
o 2
(o) S oy 2 14.09 2.15 5.67 8.39 2.51

Coefficient of variation (%)

Ao s G Jlaa| cla.« 23 Sl pme
**: Significance at 1% probability level
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Table 4. Mean comparison results for the gualitative traits of each of wheat’s doubled haploids varieties

w A5 e S Ses 5 Esn Sl e 1)
Phare P P
Treatment (k) ¢5) ¢5) _<"“‘)°> (M)J)_
Zeleny (ml) Wet Gluten (g) Dry Gluten (g) Protein content (%) Water absorption (%)
4 DH 15.00%P 37.69¢ 13.209" 12.62" 24.49pP
7 DH 11.00° 34.37Y 11.80" 12.33 22.564
8 DH 20.67¢N 50.581 17.00m-° 12.37 33.85™
9 DH 13.67MP 55.19mn 18.95H 14.01%1 36.244
10 DH 12.00™P 45.02% 14.71P9 14,9309 30.31"
11 DH 17.33mm 59.55Y 20.149k 16.428¢ 39.4191
27 DH 19.00% 56.55'm 19.18" 12,710 37.37k
30 DH 22.00%9 52.79% 17.91% 13.34" 34.88'm
49 DH 29.00°¢ 70.50¢® 23.520-¢ 14,9909 46.98°
50 DH 13.33mP 62.809 21.09th 14.48%! 41.71%
54 DH 21.67%9 51.49r4 17.65"" 14.02¢%1 33.83m
56 DH 19.67¢! 69.25% 23.28¢%¢ 16.53%¢ 45.98°
61 DH 12.33™P 51.90r4 17.61 13.98¢1 34.29m
62 DH 18.00¢"! 60.37™ 20.3997 15.04>F 39.98™
70 DH 21.33¢h 37.694 13.20% 15.450-¢ 24.48P
82 DH 23.00¢F 59.58ii 19.84Mk 15.01b0 39,750
86 DH 20.33¢h 70.10¢® 23.850¢ 15,580 46.25°¢
102 DH 12.00"P 43.83! 14.76P4 14.52¢ 29.07°
106 DH 11.33% 22.74V 8.755 12.09" 13.99"
108 DH 12.00"P 61.719" 20.93™ 12.81M 40.78%9
109 DH 26.33% 58.77K 19.75Mk 15,290 39.02"
115 DH 18.339k 64.98f 21.75%9 16.41%°¢ 43.224
130 DH 27.00°d 71.01¢d 23.770d 16.93% 47.24¢
141 DH 19.33f1 69.74¢¢ 23.86°d 14.97°9 45.88¢
143 DH 34.008 74.85P 25.11% 18.032 49,745
155 DH 20.33¢h 68.72¢ 22.444F 14.63¢1 46.28°
156 DH 14.00r 71.56° 25.078¢ 137590 46.48°
157 DH 13.33mP 57.274 18.46Km 14.99b-9 38.81Y
159 DH 31.00% 77.802 26.212 17.722 51.592
166 DH 22.00%9 54.54° 18.62I™m 13.40%) 35.92«
Trident 23.67¢% 61.4991 21.01fh 14.830" 40.48¢h
Molineux 23.00%f 62.569 21.05%" 14,900 41.50¢
Ehsan 15.67" 50.524 16.85m° 13.31% 33.68™
Morvarid 15.33° 47.45" 16.48"P 13.21% 30.97"
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Table 5. Grouping varieties and lines based on volume of Zeleny sediment and bread bakery quality
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Table 6. Analysis of variance of seed storage proteins of wheat’s doubled haploids varieties and lines

(Mean squares) <la o S0ke

Ol s milie Lg:\ﬂ a5
i s n Bl
Sources of variations Degree of freedom Shes .
Protein concentration
ol 7 7.98™
Treatment
s 16 0.09
Error
CJ\J:':"-’ Pt 2.90

Coefficient of variation (%)

Lo G Jleal Clﬂ“ 23 ol e FF
™ Significance at 1% probability level
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Table 7. Mean comparisons of the seed storage proteins of each wheat’s doubled haploids varieties and lines

Sl Gkl 0 S 5 50) s 5 hale
Treatment Protein concentration (ug/ml)
143 DH 28.23?
159 DH 26.63%®
106 DH 24.80b¢
7DH 21.80¢
Trident 26.20%
Molineux 2253w
Ehsan 20.96¢
Morvarid 21.63¢
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Figure 1. Seed storage proteins subunits profiles. M: protein marker, 1: Ehsan, 2: Morvarid, 3: Trident, 4:
Molinex, 5: DH-143 and 6: DH-159 lines marker.
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Figure 2. Clustering for seed storage proteins in wheat’s doubled haploids varieties and lines
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Figure 3. UPGMA clustering for seed storage proteins in wheat’s doubled haploids varieties and lines
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Figure 4. Changing in gene expression of HMW-X and HMW-Y relative to control (Ehsan) treatment
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Figure 5. Changing in gene expression of LMW-B and LMW-D relative to control (Ehsan) treatment
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Abstract

Bread’s quality depends on wheat flours quality and quantity and for the goal to be achieved, the usage
of suitable wheat varieties should be considered. Present study focuses on analyzing doubled-haploid
lines of wheat’s bread backing quality and the relationship between qualitative traits and glutenins
reservoir proteins. In current work, traits related to bread backing quality of 30 doubled-haploid lines
of wheat including their parents and two control varieties (Ehsan and Morvarid) were evaluated. SDS-
PAGE test was conducted to identify total amount of protein and the relationship between seeds
reservoir proteins and qualitative traits, afterward, a test was conducted to evaluate expression of
genes involved in bread backing quality. Results showed that there are significant differences on
evaluated traits among all wheat’s genotypes. The highest volume of Zeleny sediment were related to
DH-143 and DH-159 (34 and 31 ml, respectively), the highest amount of wet gluten were attributed to
DH-159 and DH-143 (77.8 and 74.85 gr, respectively), the highest amount of dry gluten were
attributed to DH-159 and DH-143 (26.21 and 25.11 gr, respectively), the highest amount of water
absorption percentage were attributed to DH-159 and DH-143 (51.59 and 49.74%, respectively), and
the highest percentage of protein content were attributed to DH-143 and DH-159 lines (with the
amount of 18.03 and 17.72% respectively). Analyzing of bread backing quality traits indicated that
DH-143 and DH-159 were better than the other genotypes. SDS-PAGE test results pointed that the
highest amount of seed’s protein is attributed to DH-159 and DH-143 (28.23 and 26.63 p/gr,
respectively). Based on gene expression analysis (using real-time PCR), it was indicated that lines
DH-143 and DH-159 had a higher level of expressed than the control treatments for HMW-X, HMW-
Y and PDIL genes. Therefore, lines DH-143 and DH-159 could be used in breeding program for
optimizing bread backing quality.
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