1E¥Z4R  ACTA AGRONOMICA SINICA 2020, 46(8): 1217-1224 http://zwxb.chinacrops.org/
ISSN 0496-3490; CN 11-1809/S; CODEN TSHPA9 E-mail: zwxb301@caas.cn

DOI: 10.3724/SP.J.1006.2020.92060

OsRPK1 EFF3R1AF1 RNA T35 X 7K #85 i BA i £2 14 89 22 Al
LR MERT #RZE OXNFE I B BEE

s 050024
OsRPK1 ,
, OsRPK1 OsRPK1
RNA s OsRPK1 , OsRPK1 R
; RNA OsRPK1
MDA , OsRPKI-RNAi MDA
, OsRPK1 )
OsRPK1
; OsRPK1 R ; RNA ;

Effects of OsRPK1 gene overexpression and RNAi on the salt-tolerance at seed-
ling stage in rice

LI Jing-Lan"", CHEN Xin-Xin"", SHI Cui-Cui, LIU Fang-Hui, SUN Jing, and GE Rong-Chao"

College of Life Science, Hebei Normal University, Shijiazhuang 050024, Hebei, China

Abstract: OsRPK] is a leucine-rich repeat receptor-like protein kinase (LRR-RLK) gene in rice, and its expression level de-
creases evidently after temporarily increasing under salt stress. Previous studies have shown that the overexpression of OsRPKI
can significantly reduce the abiotic stress tolerance of Arabidopsis. In this study, OsRPK1 gene was overexpressed and RNA in-
terfered in rice. The salt tolerance of the 35S:0sRPK1 rice seedlings was significantly lower than that of the control plants. The
OsRPKI-RNAI rice seedlings exhibited higher salt tolerance than the wild-type plants. The proline content of OsRPKI overex-
pressed plants was lower than that of the wild type, MDA content and relative conductivity were significantly higher than those of
the wild type, while the proline content of OsRPK-RNA:I rice plants was significantly higher than those of wild type, MDA con-
tent and relative conductivity were significantly lower than those of wild type. The results of this study indicate that OsRPK/
plays an important role in salt tolerance of rice. The changes of proline content and the damage degree of cytoplasmic membrane
may be the internal reasons for the salt-tolerance variations of the transgenic rice lines. This study lays a foundation for further
elucidating the resistance mechanism of OsRPK gene, which is very important for cultivating salt-tolerance rice by adjusting the
expression of OsRPK1 gene.
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Fig. 3 Salt tolerance of the OsRPK1 overexpressing plants

A: NaCl ; B: 140 mmol L™' NaCl 6 d; C: 140 mmol L™
NaCl 9d; D:
t-test L¥P<0.05 **P<0.01 ***P<0.001

A: rice seedling without NaCl stress; B: treated with 140 mmol L™
NaCl for 6 days; C: recovery for nine days after 140 mmol L™' NaCl
stress; D: survival rate after renewing culture under salt stress. The
significant difference was evaluated by the Student’s t-test. *P <
0.05, **P < 0.01, ***P < 0.001.

, OsRPKI-RNAi-1

( 4-A) 140 mmol
L' NaCl 10d , OsRPKI-RNAi-1
OsRPK[-RNAi-2
(  4-B) 7d

OsRPKI-RNAi-1

OsRPKI1-RNAi-2

2.4.2 MDA 4=t
OsRPKI-RNAi

, OsRPKI-RNAI

p1300:35S: OsRPK1

>

140 mmol L' NaCl ,

MDA
OsRPKI-RNAIi
MDA
MDA
MDA
RNAI

>

MDA

OsRPK1

OsRPK1
, OsRPKI-

, OsRPK1

243 ARfEF R gL

OsRPKI1-RNAi

, OsRPKI-RNAi

OsRPK1



1222

46

OsRPKI-RANi-1

OsRPKI-RANi-2

D 100-

kK

Survival rate (%)

> A
N

4 OsRPKI-RNAi KFEEMIB TEKIER
Fig. 4 Salt stress tolerance of the OsRPKI-RNAI rice plants
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A: rice seedling without NaCl stress; B: treated with 140 mmol L™' NaCl for 10 days; C: recovery for seven days after 140 mmol L' NaCl
stress; D, E: survival rate after renewing culture under salt stress. The significant difference was evaluated by the Student’s #-test. * P < 0.05,

** P<0.01, *** P<0.001.

) 2501 w4 EEWT

2 00 &8 35S:0sRPK]

5 200

E E2 OsRPKI-RNAI-1
= 150 [0 OsRPK I-RNAi-2
=1

jo)

£ 1001

2

e

A

RIS ,
0 140
NaCl concentration (mmol L™")

Bl 5 140 mmol L' NaCl #iiBR#ERKBHEARE =2
Fig. 5 Proline content of transgenic rice plants after 140 mmol
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NaCl treatment
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The significant difference was evaluated by the Student’s z-test. *P
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