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Table 1- Sequences of primers used in Real time PCR for amplification of genes
encoding plasma membrane proton pump and actin in wheat and its wild relative.
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annealing amplicon length
temperature
. actin F 5. TATGCCAGCGGGCGAACAAC-3'
actin 57 351
actin R 5-GGAACAGCACCTCAGGGCAC3
. H-ATPase F _ 5-TGCCATTCAACCCTACTG-3
H-ATPase ~H~ ATPaseR_5-CACCTTTCTCTTCACATCC-3 202 137
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Figure 1- Determining the quality of total RNA extracted from two wheat cultivars, Arg

and Alamut, and wild relative A. crassa. 1) 100-bp size marker 2 and 3) Arg 4) Alamut
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Figure 2- a) Electrophoresis of polymerase chain reaction product with specific primers
for amplification of the gene encoding plasma membrane proton pump. 1) 100-bp size
marker 2 and 3) Arg 4 and 5) Alamut 6 and 7) A. crassa. B) Electrophoresis of
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T. aestivum plasma membrane H*-ATPase (hal) mRNA, complete cds

CEETEETTTrer et e e e e e e e e e e et
ATCTGCTCAGGRGCACCCTTGCTGECACGET GOCAGT TRCCCTCAGCATCGATGTRARGTC 1227

1152

Query 1 ATCTGCTCTGRAGCACCCTTGC TEGCACGET GOCAGT TRCCCTOGGCAT CGATGTARGTC 60
Sbjct 1286 LETTTET

Query 6l AGAGCAGTCCTCTIGICAGTAGGETTGRATGGCRE 85

Sbjct 1225 ACAGCATCCICTIGICACTAGGETIGHATEGNA
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Figure 3- Sequencing result of PCR product using primers specific for amplification of
the gene encoding the plasma membrane proton pump.
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Figure 4- Relative expression of gene encoding plasma membrane proton pump at
different times after applying salinity treatment (0, 12 hours and 3 weeks) in A. crassa as

wild relative, Arg (resistant cultivar) and Alamut (sensitive cultivar).The same letters
are not significantly different using Duncan’s Multiple Range Test (P < 0.05).
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Figure 5- Responsive elements involved in stress responsiveness in promoter region of
the gene encoding plasma membrane proton pump in rice.
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under salt stress in the shoots of resistant and sensitive wheat cultivars and its wild
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Abstract

Plasma membrane proton pump (H'-ATPase) has important roles in various
physiological processes. Hence, the expression pattern of the gene which encodes a plasma
membrane proton pump was surveyed in the shoots of resistant and sensitive wheat cultivars
and its wild relative, Aegilops crassa under salinity stress. Salinity stress induced by adding
150 mM NacCl to the basic solution and sampling was performed in three intervals: 0, 12 h
and 3 weeks after applying salinity treatment. A guantitative PCR technique was used to study
the relative expression of the gene of interest and a gene encoding actin was used as the
reference gene to normalize the samples. The results showed that the expression level of the
gene encoding plasma membrane proton pump significantly increased in response to salt
stress after 3 weeks in comparison to 12 h after applying salinity treatment. It also revealed
that the expression level of the gene was significantly higher in the resistant cultivar, Arg,
than sensitive cultivar and Aegilops crassa. It revealed that the expression level of the gene
was not significantly different in sensitive cultivar under salinity treatment in different times
after salinity treatment. The bioinformatics analysis of promoter region of the gene encoding
plasma membrane proton pump showed that various motifs within this region involved in
response to abiotic stress and light. Overall, bioinformatics and laboratory studies revealed
that gene encoding a plasma membrane proton pump plays a role in induction of salinity
tolerance.
Keywords: Gene expression, Salt stress, Proton pump, Wheat.
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