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Extended abstract

Introduction

Changes in the size and growth rate of plant cells and tissues, driven by alterations in the expression of
growth-related genes, represent one of the primary adaptive responses of plants to environmental
stresses. Among these genes, TaEXPB23, a member of the expansin family, plays a key role in cell wall
loosening and cell expansion, thereby promoting coleoptile elongation and early seedling growth. A
longer coleoptile facilitates deeper sowing, improves seedling emergence, and enhances plant
establishment under water-limited conditions, making it an important trait for drought adaptation.
Although the biological function of TaEXPB23 has been reported, its association with drought tolerance
and related agronomic traits in wheat, particularly in Iranian cultivars, remains poorly understood.
Therefore, this study aimed to investigate the expression pattern of the TaEXPB23 gene in different
wheat genotypes and to evaluate its relationship with coleoptile length, kernel weight, plant height, and
drought tolerance, providing insights into its potential application in wheat breeding programs.

Materials and methods

The expression pattern of the TaEXPB23 gene was investigated in eight bread wheat cultivars, including
Arta, Uroum, Baharan, Weebill 264, Chamran, Roshan, Hirmand, and Darya. These genotypes were
selected based on their contrasting responses to drought stress, coleoptile length, and grain yield. Field
experiments were conducted at the Lorestan Agricultural Research Station using a randomized complete
block design with three replications under two irrigation regimes: well-watered (control) and terminal
drought stress. In the drought treatment, irrigation was applied only at seedling emergence, whereas
the control plots received normal irrigation throughout the growing season. Grain yield, plant height,
thousand-kernel weight, coleoptile length, and coleoptile dry weight were measured. The Stress
Tolerance Index (STI) was calculated to evaluate genotype responses to drought stress. For gene
expression analysis, seeds were germinated under laboratory conditions, and coleoptile samples were
collected at 6, 24, 48, and 72 h after germination. Total RNA was extracted using a standard protocol,
and its quantity and quality were assessed by spectrophotometry and agarose gel electrophoresis,
respectively. First-strand cDNA was synthesized and used for quantitative real-time PCR (RT-qPCR)
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with SYBR Green chemistry on a Bio-Rad iQ5 system. The 18S rRNA gene served as the internal
reference. All reactions were performed in three technical replicates. Relative gene expression was
quantified using the Pfaffl method and analyzed with the REST software.

Results and discussion

The highest average coleoptile length belonged to genotypes Roshan, Baharan, Hirmand, Oroum and
Darya and the lowest to Weebille264, Chamran and Arta. The 1000 kernel weight of the eight studied
genotypes was between 35.1 to 44.0 grams and the range of changes in their plant height in non-stressed
conditions was between 87.8 and 110.7 cm. The expression profile of the TaEXPB23 gene differed among
the wheat cultivars at 6, 24, 48, and 72 h after germination. Relative gene expression increased in almost
all genotypes up to 48 hours after germination, and the closer the seedling is to the end of its coleoptile
growth period (72 hours), the gene expression decreased. The existence of a negative correlation
between coleoptile growth and gene expression at 6 hours and turning it into a positive correlation at 72
hours, shows that although in the early hours after germination, the increase in the expression of the
TaEXPB23 caused a decrease in coleoptile growth, but with the passage of time, the changes in gene
expression caused an increase in the length and dry weight of coleoptiles of wheat genotypes

Conclusion

Based on the correlation coefficients of gene expression with morphological traits, seed yield and
tolerance indices, it can be stated that early growth and better seedling establishment as a result of
higher expression of the TaEXPB23 has led to increased growth and production in mature plants,
especially under drought stress.
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+: This trait has evaluated and measuring at the laboratory condition.
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Table 3. Mean comparison by Tukey test (HSD) for traits and water susceptibility index of wheat cultivars in gene

expression study

€m) oS gl @) 41> 5133 (539 Sl 5 KU Jeb 039
. Plant height 1000 kernel L 2 ICHRIR IR
als 0 yShos (cm) weight () Grain yield (g m™) I I
Grain yield , - X X -~ — Coleoptile  Coleoptile
Jboy i Jbs Jbs e Jby length  dry weight
Normal Stress Normal Normal Stress Normal (cm) (9) STI
Uroum el 101.42 957® 36.26"° 35.1¢ 185.6% 197.9% 3.08%® 0.0029%  1.44
Hirmand o ,.» 10358 100.9° 38.13%  39.5% 174.6®  163.3%C 3.09% 0.0038®¢  1.12
Baharan .l 90.7°  89.1° 39.46° 40.1%  131.8°  204.6° 3.18%® 0.0023%"  1.06
Weebille264 100.52 99.5% 43.84%  44.0° 162.3%¢  164.1%¢ 2.62° 0.0028%f  1.05
Roshan .5, 102.58  90.4° 40.40° 41.0®  150.2%c  169.3%° 3.418 0.0042%  1.01
Chamran ;l,a> 105.3% 110.7% 37.03® 40.4® 12214 139.1P¢ 2.74% 0.0046*  0.66
Daryal; ;s 89.4> 88.3" 36.26"° 37.0* 121.5%  136.1°¢ 3.08%® 0.0016°  0.65
Arta i1 91.6> 87.8° 3772 36.0°  112.80  120.4°  2.89®  00030° 0.53
HSD (5 %) 541 7.34 5.84 4.17 48.90 61.46 0.65 0.0012 —

+: Dissimilar letters in each column shows statistical difference at 5 % of Tukey test.
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Fig. 1. Changes in the expression level of TaEXPB23 gene (relative to reference gene) in coleoptile of wheat cultivars at
different hours after germination * and **: significant at 5 and 1 %, respectively
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Table 4. Correlation coefficients of traits in the study of gene expression in wheat genotypes.
o 1 2 3 4 5 6 7 8 9 10 11 12
Traits
! Jgls Job
Coleoptile length
2 e gils Sls (459 -0.02 1
Coleoptile dry weight
P bd e anelil 1y g4 g
Plant height (Stress)
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Plant height (Normal)
5 . e
252038 022 009 006 001 1
1000 kernel weight
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7 . N :
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Gene expression after 6 h
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Gene expression after 48 h
12 . N O
cebe VY Slom 03 ol 9617 058 040 -0.10 035 0.5 007 0.1 -0.37 -0.26 014 1

Gene expression after 72 h

*and **: significant at 5 and 1 percent levels, respectively.
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