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Expression pattern analysis of FaGR gene of strawberry
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Abstract; In order to investigate the expression pattern of glutathione reductase from strawberry under low tempera-
ture stress.so as to further reveal its function in defensing stresses and the molecular mechanism of cold-resistant in
plants. We treated strawberry plants (Fragaria X ananassa ‘ Toyonaka ) with different low temperatures including
0,2,4,6,8 and 10 °C in artificial chamber for 24 h respectively,and we also treated plants with 25 °C for 24 h as con-
trol. Subsequently,total RNA samples were extracted from the treated fresh young leaves,and cDNA first strand for
PCR reactions was synthesized using these RNA samples. When all cDNA samples were done, we also chose two
methods including semi-quantitative PCR and real-time quantitative PCR to detect the expression differences of FaGR

between different low temperature treatments. We chose two different methods to determine the expression of
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FaGR ,on one hand to make sure the differences of expression between samples were exactly due to the different tem-
peratures,not because of the different methods; on the other hand,it was expected to see whether semt-quantitative
PCR was reliable as we thought for gene expression research. At last we combined the results came from two meth-
ods and analyzed the expression differences of FaGR gene between samples treated with different temperatures. The
results were described as below: the result of semi-quantitative PCR was generally consistent with that of real-time
quantitative PCR, both of them showed that the relative expression of FaGR was greatly modified in diverse grades by
different low temperatures. Furthermore, the relative expression levels of FaGR under low temperature at 8 and 10
°C increased compared to the control which was at 25 °C ,and the highest relative expression level of FaGR was de-
tected at 8 ‘C. However, thereafter, the relative expression level at 6 ‘C dropped dramatically to a level which was
slightly lower than the control at 25 ‘C, When the temperature was below 6 °C , the relative expression level of FaGR
decreased accompanied with the decreasing of temperatures,each of the expression level at temperature below 6 ‘C
was lower than that at 25 °C. The lowest relative expression level was detected at 0 °C , which was almost only the
half amount of the maximum expression at 8 ‘C. These results supported that semi-quantitative PCR was exactly re-
liable and it could be widely used for gene expression research. Also,these results indicated that FaGR gene was defi-
nitely induced by chilling stress but within a certain range of temperature,and the degree of changes under different
low temperatures was also different. In a certain range, FaGR was up-regulated by low temperature, however it was
slightly suppressed by low temperature out of this range,and 6 ‘C was showed as the critical value in this research.
What’s meaningful , these results would provide a scientific basis for the further regulation of the gene expression,as
well as some basic data to improve the ability of plants to resistant stresses.
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Fig. 1 Role of GR in scavengingreactive oxygen species

in plants  Quoted from Lin Yuan-xiu et al.(2013) , changed.
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Table 1 Primers for semi-quantitative PCR and
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Primer Sequence <( ; ’:??)) Product
length (bp)
GRP3 CTCAGCGACCTGGTATTCCT 764
GRP4 ATCCGTCTCAGCATCAACAAC
FaGAPDH-F1 ATCCATTCATCACCACCGACTA 213
FaGAPDH-R1 TCATTCACACCAACAACGAACA
GR-F GTG AAG GTG GAT GAG TAT 03
GR-R TAGAGC AAC AGG TGT AAG
FaGAPDH-F2 GAGTCT ACT GGA GTG TTC A 135
FaGAPDH-R2 CTT GTA TTC GTG CTC ATT CA
1.4
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Fig. 5 Results of PCR amplifications using semi-quantitative

primers and real-time quantitative PCR primers
A. Result of semi-quantitative PCR amplification detected by 2.5 %

agarose gel electrophoresis;B. Result of real-time quantitative PCR

amplification detected by polyacrylamide gel electrophoresis; M. Molecular

standard; Lane 1. Result of FaGR amplification;
Lane 2. Result of FaGAPDH amplification.
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Fig. 8 Results of real-time quantitative PCR reactions
Columnar diagram represents the relative expression levels of FaGR
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