( ) 2020 46(3):262-270. DOI:10.13331/j.cnki.jhau.2020.03.002
Journal of Hunan Agricultural University (Natural Sciences)

51 A& E'-" E

chlz
7] ( ) 2020 46(3) 262-270

HU T S, ZHENG M Q, ZHENG J Q, LUO X Y, ZHANG Z Y, PAN W H, GUO T R, MO Y W. Effect of high
temperature and HgCl, stress on physiological parameters and aquaporins genes expression in rice flowering .
stage[J] Journal of Hunan Agricultural University(Natural Sciences), 2020, 46(3): 262-270.

H|FEMIE  http://xb.hunau.edu.cn

=20 HgCl, & & A IB 37k FE 12 A A TR 43 14 AN
KBiEERERRIZLZ Y

( 312000)
= OsPINla ‘ 1’ 3 (CK) 30 ‘C/28 C
(TR1) 38 C/33 °C (TR2) 38 C/33 C 0.1 mmol/L HgCl,
(HgCly)
chlz
OsTIPs  OsPIPs
ch12

x # A (HgCly)
FESES s511.01 XiktrERS A XEH/RS  1007-1032(2020)03-0262-09

Effect of high temperature and HgCl, stress on physiological parameters
and aquaporins genes expression in rice flowering stage

HU Tingshuai, ZHENG Menggqi, ZHENG Jiaqi, LUO Xinyi, ZHANG Zhiyou, PAN Weihuai’, GUO Tianrong, MO Yiwei"

(College of Life Science, Shaoxing University, Shaoxing, Zhejiang 312000, China)

Abstract: To explore the effects of high temperature and aquaporins inhibitor (HgCl,) treatments on the expression of
aquaporins genes in flag leaves, the relative water content in panicle and flag leaves, and the development of rice
endosperm, the ‘over-expression OsPIN1a’ rice was treated with 38 “C /33 “C and 0.1 mmol/L HgCl, for 6 days during
the flowering period. The main physiological parameters including relative water content, seed setting rate, 1 000-grains
weight, endosperm cell structure, and expression of tonoplast intrinsic proteins (OsTIPs) and plasma membrane intrinsic
proteins (OsPIPs) in ears or flag leaves were measured. Results showed that, compared to optimal temperature (30 ‘C/28
‘C) treatment, high temperature or HgCl, stress significantly decreased contents of relative water, seed setting rate and
1 000-grain weight, activities of mitochondrial in pollen and stigma, pollen number in stigma, and expressions of OSTIPS
and OsPIPs family genes. Moreover, starch accumulation in endosperm cells was delayed and irregular shape of its

granules was observed. High temperature combined with HgCl, stress induced more severe development inhibition and
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toxicity. In conclusion, lower expression of OSTIPs and OsPIPs family genes could aggravate the growth and the
development inhibition induced by high temperature, and decreased the activity of pollen and stigmas, resulting in lower
seed setting rate and poor grain filling.
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RNA (Takara Bio Inc. Dalian) RNA OsPIP2-7
cDNA PCR Thermo Scientific DyNAmo ColorFlash
PCR SYBR Green qPCR Kit (Thermo) Stratagene
OsTIP1-1 OsTIP2-1 OsTIP2-2 OsTIP3-1 Mx3005P PCR
OsTIP4-1 OsTIP4-2 OsTIP4-3 OsTIP5-1 Actin
OsPIP1-1 OsPIP1-2 OsPIP1-3 PCR 1
OsPIP2-1  OsPIP2-4  OsPIP2-5  OsPIP2-6
*1 KBEZERAEREFRIEEEPCRIENIYFT
Table1 The primers sequences for real time RT-PCR
PCR (5'—39) PCR (5'—3")
OsTIP1-1 F CGGGCAAGAACCGGATGAACTC OsPIP1-1 F AGGACCATGCCTGGAATGAC
R GAGGCAGAGAAGTTCCACAC R GATAGAGGGAATCGACAGATG
OsTIP2-1  F CAGTCGCTGAAATGTGGGTAG OsPIP1-2 F TTGGCGCTGCCATCATCTACAACA
R GTATTCACATATTCTCGCCTATCACC R CAGCTTGCTCTGGATTGGCATCTT
OsTIP2-2 F CGAGATGTCGTCGATCGTGAT OsPIP1-3 F GCCGCCATCGTCTATAACCG
R GGAACAAGCAACTGCTGGAGAG R TCCATCATCTTGCAGCATCAAC
OsTIP3-1 F GGGCTGGATTTCACTTTATAATGG OsPIP2-1 F CAACGAGAAGGCGTGGCACA
R CATTCGAAAGCTCAGCTCCTTC R TTGCTTCATCAACGCCTTCCAG
OsTIP4-1 F CCTTCAGGCAAGAACAATATTCAATCG OsPIP2-4 F CGTCGCCGTGGTCTACAACAAC
R  GCAGTCCTAACATGCTGCTTGCC R ACTACGCGTTGCTCCGGAAG
OsTIP4-2 F CGTAACTTGTGACTCAATGAGCATG OsPIP2-5 F CCGCCGTCATCTACAACCAGAA
R GGTCTTGGAGCTAGTAAATTCAGC R CCATGGCcATCTAAGCTCAG
OsTIP4-3 F CATCGTCGCCTTCCTCTG OsPIP2-6 F CTGTACAACCAGCACGCAGCTT
R GGATGGATTATCTCTATTGGTTGGTC R CGTCCATAGTCGTAGATTGTAA
OsTIP5-1 F CGTAAGGCCAAGAAAGCATGAG OsPIP2-7  F GGCAGCGGCAGCAATCCTAA
R CTTCCACCAGTTCAAGAGCATTAC R CAGTACACCAGCACGAAGAT
1.3 RS 9.62% 22.25%
P<0.05
SPSS 15.0 ( )
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Fig.1 The relative water content of different treatments in panicle and flag leaves of rice
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Table 2 The seed setting percentage and 1 000 grain weight of
rice in different treatments
1% /g ( 2-e 2-1) HgCl,
CK (87.67+3.06)a (24.23+0.32)a
TR1 (65.33+2.18)b (22.69+0.26)b
TR2 (49.42+2.45)c (21.97+0.43)c
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Fig.2 The rice pollen and stigma of different treatments
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Fig.3 The expression of OsTIPs of rice flag leaves with different treatments
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Fig.4 The expression of OsPIPs of rice flag leaves of different treatments
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Fig.5 The structure of starch granules of different treatments
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