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Figure 1. The pathway of fructan metabolism in vegetative tissues cells (Xue et al., 2008b).
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Table 1. Specific primer used in the study of fructan remobilization in wheat
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Primer name Sequence (5' — 3) Tm (°C) Band size (bp) Reference
1-SST F: GCGACTCTGCCTATCACTTC 60 88
R: CATAGCCCTGTCATCAACAC
6-SET F: CGATCACTCGTATGTTCAATG 60 118
R: CACGGATAGATGTTTCTGTTC
F: GGTCCGTGGAGCTTCCTTTTAT
1-FFT R: CCGGAACCAAAAACATAAATCAA 60 93 Xue etal., 2008a
1-EEH R: GCATCACATCCAGAGTTTATCC 60 145
R: CCCTTCTCCACATTCACTTG
F: GAGCACACGGCTATCTTCTTCA
6-FEH R: CCACTACCGAATGGTCAATCAA 60 193 Khoshro et al., 2014
GAPDH F: TCACCACCGACTACATGACC 60 121

R: ACAGCAACCTCCTTCTCACC
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Figure 1. Fructan content of the root in bread (A) wild type and (B) mutant line in control and drought stress
conditions
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Table 2. Mean comparison of fructan remobilization and its efficiency in the root of bread wheat genotypes at
each level of moisture conditions

(5 03505 2 p S k) QUS55 sms Sl (1) QLS 55 sdoms Jil 1,18
Fructan remobilization (mg g* FW) Efficiency of fructan remobilization (%)
55 Jals ey Jals ey
Genotype Control Stress Control Stress
PR 21.25£2.98 a 24.14+3.24 b 43.42+4.75 a 47.863.75b
Wild Type @ @ @ @
T-65-7-1 &3b 5e 19.10+3.40 a 38.68+4.27 a 41.35+4.01 a 69.12+6.60 a
T-65-7-1 Mutant (b) @ (b) @)

(LSD 7.0) LI Sls pae oyl V.ALg.,U)\J S e b, S&umﬁlﬁﬂ Osim 53
(LSD 7.0) wil o i 550 oo 53 G155 Al Ll 3 53 65 bl Ll e Sl pe S sl s S ke G
Means in each column followed by same letter are not significantly different (LSD 5%).

Same letter in parentheses indicates no significant difference between each genotype under control and stress
conditions in that trait (LSD 5%).
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Figure 3. Relative expression levels of fructan synthesis 1-SST, 6-SFT and 1-FFT genes under drought stress in

early grain filling stage (7-day after anthesis) in bread mutant line and wild type.
Same letter: not significantly different at each gene (p < 0.05), * Significant difference under drought stress (p <
0.05).
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Figure 4. Relative gene expression levels of fructan hydrolysis 1-FEH and 6-FEH under drought stress in rapid
grain filling stage (21-day after anthesis) in bread mutant line and wild type.
Same letter: not significantly different at each gene (p < 0.05), * Significant difference under drought stress (p <
0.05).
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Abstract

Under drought stress conditions, as one of the most important limiting factors of grain yield in wheat
at arid and semi-arid regions, the remobilization of assimilates gain would be more valuable to grain
filling. There are a few reports on the importance of remobilization of the root during the grain filling
period under drought stress conditions. An advanced mutant line of bread wheat (T-65-7-1) along with
its wild type (cv. Tabasi), were planted at two moisture conditions (normal and 30-40% of field
capacity) as a factorial experiment based on a completely randomized design with three replications.
Sampling for gene expression analysis was conducted from the root in two stages (7 and 21 days after
anthesis). In these genotypes, fructan remobilization, efficiency of fructan remobilization, and relative
expression of genes involved in the synthesis and hydrolysis of fructan during the grain filling period,
in root, were studied under terminal drought stress. The results showed that the stored fructan in the
root participated in the assimilate remobilization. Higher fructan remobilization through root to grain
in mutant line under drought stress conditions was due to over-expression of genes involved in the
synthesis of fructan (1-SST and 6-SFT) at 7-days after anthesis and in hydrolysis of fructan (6-FEH) at
21-days after anthesis, compared to wild type. Drought stress did not cause a significant change in
gene expression of 1-FFT and 1-FEH genes in the root of both genotypes, which confirms the only 8
(2,6) linkages as predominant form of fructan has affected under drought stress conditions. In wheat
breeding programs, 1-SST, 6-SFT and 6-FEH can be used as molecular markers for selecting
genotypes with high fructan content and more remobilization.
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