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Abstract

Objective

Drought stress is one of the most important environmental stresses that has negative effects on
plant growth and development, as well as finally yield performance. Durum wheat has a wide
range of adaptability in the Mediterranean regions, where the water deficit is a main challenge to
achieving high productivity. In the present study, to investigate the molecular response of some
selected durum wheat genotypes from breeding programs, the expression patterns of some
antioxidant genes such as catalase (CAT), ascorbate peroxidase (APX), guaiacol peroxidase
(GPX), superoxide dismutase (SOD) along with two dehydrin genes including TADHN16 and
TdDHN15 were assessed under control, moderate, severe water deficit stress treatments.
Materials and methods

In the present study, the effects of different water deficit treatments on expression patterns of
CAT, APX, GPX, SOD, TdDHN16, and TADHN15 genes in six promising durum wheat genotypes
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along with a check cultivar (Zahab) were evaluated. The experiment was performed in an optimal
growth condition in an experimental glasshouse, and water deficit treatments were determined
based on the filed capacity method. After seedling establishment and applying stress treatment
(21-days), plants were subjected to sampling and the relative expression for targeted genes was
estimated as proposed by Livak and Schmittgen (2001).

Results

According to results of combined analysis of variance, the significant differences were observed
between water deficit stress treatments, genotypes, and their interaction in terms of relative
expression of all studied genes. The highest increasing expression was observed in the moderate
treatment for APX, GPX, and SOD genes and in the severe treatment for APX, TADHN15, and
GPX genes. A comparison of the expression patterns of studied genes revealed that tolerant
genotypes (G2, G4, and G5) along with check cultivar (Zahab) showed highest relative expression
than other genotypes. Hence, it seems that these genotypes have a high ability against oxidative
stress.

Conclusions

Our results showed that the genotype G2 due to high ability in regulation of relative expression
of antioxidant and dehydrin genes under water deficit stress treatments. Thus, complementary
physiological and biochemical assays as well as evaluation of grain yield under field conditions
of this genotype could provide useful information regarding to use of it as a drought-tolerant
parent in breeding programs with emphasis on the transfer of desirable agronomic features.
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Table 1. Pedigree of investigated durum wheat genotypes in the present study

Code Pedigree

1 Zahab (Check cultivar)

Ouasloukos1/5/Azn1/4/BEZAIZSHF//SD19539/Waha/3/Gdr2/6/Zegrenses1/7/Mgnl3/Aghrass
2/3/ICAMORTAO0463//H.mouline/Sbl2/4/Beltagy1

CBC 509 CHILE/6/ECO/CMHT76A.722//BIT/3/ALTAR
84/4/AJAIA_2/5/KIJOVE_1/7/AJAIA_12/F3LOCAL(SEL.ETHIO.135.85)//PLATA 13/8/SO
OTY_9/RASCON_37//WODUCK/CHAM_3/9/SOMAT_3/GREEN_22//2*RASCON_37/2*T
ARRO_2

1A.1D 5+1-
06/3*WB881/6/CHEN_1/TEZ/3/GUIL//CIT71/CII/4/SORA/PLATA_12/5/STOT//ALTAR
4 84/ALD/7/IDUKEM_L1//PATKA_7/YAZI_1/3/[PATKA_7/YAZI_1/9/CBC 509
CHILE/6/ECO/CMHT76A.722//BIT/3/ALTAR
84/4/AJAIA_2/5/KIJOVE_1/7/AJAIA_12/F3LOCAL(SEL.ETHIO.135.85)//PLATA_13/8/

SWAHEN_2/KIRKI_8//PROZANA_1/4/ADAMAR_15//ALBIA_1/ALTAR84/3/SNITAN/9/
GUAYACANINIA/GUANAY/8/GEDIZ/FGO//GTA/3/SRN_1/4/TOTUS/5/ENTE/MEXI_2//

2

5 HUI/4/YAV_1/3/LD357E/2*TC60//J069/6/SOMBRA_20/7/JUPAREC2001/10/TOPDY_18/F
OCHA_1//ALTAR84/3/AJAIA_12/F3LOCAL(SCDSS11Y002
6 Ouasloukos1/5/Azn1/4/BEZAIZSHF//SD19539/Waha/3/Gdr2/6/Aghrass1/Bezaiz981//Icajihan

11CD120035-0TR-2TR-0STR-2T-0STR-0TR-1STR-0AREC

HUBEI/SOOTY_9/RASCON_37/3/2*SOOTY_9/RASCON_37/4/2*SOOTY_9/RASCON_3
7 7/6/PLATA_6/GREEN_17/3/CHEN/AUK//BISU*2/5/PLATA_3//CREX/ALLA/3/SOMBRA _
20/4/SILVER_14/MOEWECDSS11Y00197S-099Y-025M-6Y-0M-06Y -0B
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Table 2. Sequence of specific primers related to investigated genes

Gene Primer Sequence (5° — 3’)
CAT Forward GCGAGAAGATGGTGATCG
Reverse CTTGATCTCATGGGTGAGG
APX Forward CCAGCACCAACAAGTGATAC
Reverse CCAGCACCAACAAGTGATAC
GPX Forward CAGCGACCTGCCAGGCTTTA
Reverse GTTGGCCCGGAGAGATGTGG
SOD Forward CCTACTGGATGAGACGGAGAG
Reverse GGACGAGGACAACGACGAA
TdDHN16 Forward ATGGAGTACCAGGGACAGCAG
Reverse GGGCAGCTTCTCCTTGATCTT
TdDHN15 Forward ATGGAGTTCCAAGGGCAG
Reverse TCAGTGCTGTCCCGGCAGCTT
Actin Forward CACGCTTCCTCATGCTATC
Reverse CTGACAATTTCCCGCTCAG
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Figure 1. The relative expression of CAT gene in investigated durum wheat genotypes under
control (C), moderate (S1), and severe (S2) water deficit stress conditions. ** indicates

significant at %1 probability level

YAA

Agricultural Biotechnology Journal;  Print ISSN: 2228-6705,  Electronic ISSN: 2228-6500



RN,

gy co‘)tsobs db‘)‘o

wamsml,

VY Lial33l Coge i a1 9w (ol o8 L5 slajles (CAT 15 Logad ;5 odal Cowd 4 ol & a9 b

Seaigis 3 05 ol el Gl e 06le dalie gl () JKB) B8 LIS gy ot 4 S 0 tl Ol sl VIV 5
5 G2 (bocuisiy 5 olad als o8) 5 (25 o Lalyd )3 G5 5 B3 (slaceisy 5 (G1) olad aals o8 ol i calises
Lascan0 adlhs guls .39 eass) plo d Coms (s Glo Glie oyt () 105 g oMo 35 bty 93 2 ;5 G5
nlgd puiS pglie a6l )3 YL o 3T cullsd ol JLis 4 g lo olime Liulidl coge (Suis i sy oL ;s et al. (2005)
O NS Ll 0 VB 55 o Gl cearge 10 g Mo o 93y )0 ol o8 L5 48] 55 )y 0l 0 A
Slodo b ablie g byl cglite oUlgy ases 13 g byl (S5 dinej @olds Sblas LE5 (e 9 L5 bl yd )3 laeuiy;
oyl Sl abawly o5 cpl ole (il38) lise ol i APX 15 ole (w0 zols (Ahmadi et al. 2018) cul g5luns]

(Y JS5) 392 G35 0ighe sl ) i lyy FIA g VIOV L ply o @ b g oMo o] 25

. Treatment: ** 15 4.80-fold
0 a Genotype: ** '
u Treatment x Genotype: ** 10 a
§n 50 ab
be
A 25
o 30
E b 5 2.58-fold
% 0 T 20 —
] 3
[
B c
g » od o d 10 ¢
. . de de T Q .
0
Zahah(Gl) G2 G3 G4 G5 G6 G7 c s1 S
uC  §1m52

(C) s pas byl i 53 09,93 S (GLudai} )3 IS yy ClyyaSnl (yf Lommd 3l 3l50 Y S5
il oo a0 )b Y Jlosin ] s 45 HId e i (S2) wyad 9 (S1) Mo (o o5 i

Figure 2. The relative expression of APX gene in investigated durum wheat genotypes under
control (C), moderate (S1), and severe (S2) water deficit stress conditions. ** indicates

significant at %1 probability level
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Figure 3. The relative expression of GPX gene in investigated durum wheat genotypes under
control (C), moderate (S1), and severe (S2) water deficit stress conditions. ** indicates

significant at %1 probability level.
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Figure 4. The relative expression of SOD gene in investigated durum wheat genotypes under
control (C), moderate (S1), and severe (S2) water deficit stress conditions. ** indicates

significant at %1 probability level
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Figure 5. The relative expression of TADHN16 gene in investigated durum wheat genotypes
under control (C), moderate (S1), and severe (S2) water deficit stress conditions. ** indicates

significant at %1 probability level
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Figure 6. The relative expression of TADHN15 gene in investigated durum wheat genotypes
under control (C), moderate (S1), and severe (S2) water deficit stress conditions. ** indicates

significant at %1 probability level
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