10 2

Vol. 10 No.2
2019 6 JOURNAL OF TROPICAL BIOLOGY Jun. 2019
11674 —7054(2019) 02 - 0106 - 05
OsNHX5
( / 570228)
PCR 1 Na®/H" OsNHX5
OsNHX5 PCR OsNHX5
OsNHX5 AtNHXS5  AtNHX6
PCR OsNHX5 KCl OsNHX5
o OsNHXS5 K*/H*
KY/H” » OsNHXS ;
1 Q948 DA DOI: 10. 15886 /j. cnki. rdswxb. 2019. 02. 002
o Na™
1 Na + K +
K* Ca** 2, Na*
2 Na* ; Na*/H" SOS1( salt overly sensi—
tive) Na*  SOS o SOS1 Na* H* -ATPase s
Na*/H* NHX Na® 43 H'-
ATPase  H' PPase ® ., Na*
Na* Na* 7
pH K* 8
NHX 2 :Class | Class I - Class [
56% ~87% Class 1T Class [ 21% ~23%
. o AtNHX1
NHX ! AtNHX2- AtNHX6 AtNHX1-AtNHX4 Class [
Na* pH "o AtNHXS ~ AtNHX6 Class 11 "
Na® K* B AtNHX1  AtNHX2 . AtNHX5
AXT3K  Na“ 2 AtNHX1 .
. 200 mmol * L =" NaCl o AtNHX2
Na*/H* e AtNHX5 8 AtNHX5
1 2019 -02 -25 12019 -03 - 13
. (31660253) ( hdkytg201706)
( HNGDhs201502) ( Hnky2018 - 19)
(1991 -) 2016 . E-mail: 2804048569@ (q. com

(1980 -) . E-mail: xiayq54@ 163. com



2 : OsNHX5 107

300 mmol * L.”' NaCl e, 5
NHX OsNHX1-OsNHX4 Class [ OsNHX5 Class I 7% OsNHX]
nhxl Na® Li* 19
OsNHX2 % OsNHX1 H* PPase OsVPI
OsVPI1 OsNHX1 Na* 2
1 OsNHX5 PCR
OsNHXS5 OsNHXS5

1.1 ‘ " ( Oryza sativa L. cv. Nipponbare)
200 mmol * L™" NaCl ~ 200 mmol « L™" KCl 036
91224 h ddH,0 -80 C
RNA.
1.2 ( ) RNA ( . DP441)
RNA ( ) ( : DRRO47A)
o OsNHX5 ( GenBank: AB531434.1) Primer Premier 5.0
pCAMBIA1300-GFP : OsNHX5-GFP-¥: ataGTCGACATG-
GCGCTGGAGCTGAGCCT; OsNHX5-GFPR: cggGGTACCTTGGTCATAGAATCCGCGTC. cDNA
PCR Sal 1 Kpn 1 2 1 300 T4
1 300-OsNHX5. o
1.3
GV3101 YEP 30 mL YEP
ODy, =1.5; 5000 ¢ 10 min (10 mmol * L' MgCl, 10
mmol * ™" MES pH 5.6; 100 wmol * L™ ) ODgy, =1.0
2 ~3 h; 1 24 h;
3d ’ o
pCAMBIA1300-AtNHX5  pCAMBIA1300 pCAMBIA1300-AtNHXS5
1.4 OsNHXS5 B-actin : OsNHX5-qRT-F:
TCAAATACAGAGACCAACACTAGGAT OsNHX5-qRT-R: CCCAAGGATGGCAAAAGTTAC; Actin¥: GGAAG-
TACAGTGTCTGGATTGGAG ActinR: TCTTGGCTTAGCATTCTTGGGT . Primer Premier 5.0
o PCR TaKaRa SYBR Premix Ex Taq II( Tl
RNaseH Plus) ( : DRR820A) ABI 7900HT Fast Real-Time PCR System Real-Time
PCR o PCR 195 C 30 s 94 C 5560 C
30 s 45 95 C 15560 C 15595 C 15 o CT
3 Sigma Plot 12.0 o

2

2.1 OsNHX5 OsNHX5-GFP¥  OsNHX5-GFP-R cDNA
OsNHX5 ( 1A) Sal 1 Kpn'1
pCAMBIA1300 1B
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1 pCAMBIA1300-OsNHXS5

A: OsNHX5 ; B: o MI: DL2000 marker; M2: DL10000 marker; 1 2: OsNHX5 PCR 13 4

pCAMBIA1300-OsNHXS5 ; 3: pPCAMBIA1300
Fig.1 Construction of recombinant plasmid pCAMBIA1300-OsNHXS

A: PCR amplification of OsINHXS; B: Construction of recombinant plasmid. M1: DI2000 marker; M2: DL10000 marker; 1 2:
PCR product of OsNHX5;3 4. ldentification of pPCAMBIA1300-OsNHXS by restriction enzymes digestion; 5: Identification of the vec—
tor pCAMBIA1300
2.2 OsNHX5 OsNHXS 1 608 bp 535 OsNHX5

MEGA7.0 OsNHX5 NHX o 2
NHX 2 OsNHX1  OsNHX2 Class | OsNHX5
AtNHX5  AtNHX6 Class 1T o
2.3 OsNHX5 GV3101 YEP
3d
AtNHXS OsNHX5
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Fig. 2 Phylogenetic analysis between OsNHX5 and
Arabidopsis NHX proteins

2.4 OsNHX5 PCR OsNHX5
o 4 200 mmol * L.™" NaCl OsNHX5 3h
1.6 o OsNHX5
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( 4A), OsNHX5 KCI 3h
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Fig. 4 Relative expression of OsNHX5 under NaCl or KCI stress
A: 200 mmol-L™" NaCl treatment; B: 200 mmol-L™" KCI treatment
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Functional Analysis of the monl Gene in
Fusarium oxysporum f. sp. cubense Race 4

LI Heng ' > CHANG Wenjun® CHEN Hanging” QIAO Fan' > ZENG Huicai’
(1. Institute of Tropical Agriculture and Forestry Hainan University Haikou Hainan 570228 China; 2. Institute of Tropical Bioscience
and Biotechnology Chinese Academy of Tropical Agricultural sciences Key Laboratory of Tropical Crop Biology and Genetic Resources

Ministry of Agriculture and Rural Sciences Hainan Key Laboratory of Tropical Microbial Resources Haikou Hainan 571101 China)

Abstract: Based on the clues obtained from our previous proteomics studies the monl gene from Fusarium ox—
ysporum {. sp. cubense race 4 ( Foc4) was found to play a role in pathogenic infection. To further characterize
the functions of the monl in the infection of Foc4 the monl gene was knocked out through homologous recombi-
nation method and the phenotype and pathogenicity of the mutant strains analyzed. The results showed that the
mutant strains of Foc4 grew slowly produced less spores and thinner mycelia with fewer branches and was lower
in their resistance to exogenous oxygen stress their capacity of cell wall penetration and their cellulose utiliza—
tion as compared with the wild strains. Pathogenicity test showed the mutant strains exhibited a significantly low
infection against the banana seedlings. All the results suggested that the monl gene played a certain role in the
growth development sporulation and pathogenicity of the Foc4.

Keywords: monl; Fusarium oxysporum; gene knockout; pathogenicity
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Subcellular Localization and Expression of OsNHX5 in Rice

WANG Danyang FAN Yafei ZHOU Yang LUO Minghua JIANG Xingyu LUO Yuehua XIA Youquan
( Institute of Tropical Agriculture and Forestry Hainan University / Hainan Key Laboratory for Biotechnology of Salt
Tolerant Crops Haikou Hainan 570228 China)

Abstract: Salt siress suppresses growth and development of rice. Cloning salt tolerant related genes in rice for a—
nalysis of their functions might lay a foundation for research in rice salt tolerance mechanism and for salinity re—
sistance breeding. A Na®/H™ antiporter gene OsNHX5 was cloned from Oryza sativa by polymerase chain reac—
tion ( PCR) method and its localization expressing vector was constructed and observed through tobacco injec—
tion mediated by Agrobacterium tumefaciens. The expression patterns of OsNHX5 under salinity were analyzed by
using realHime PCR. Phylogenetic analysis revealed that OsINHX5 was homologous to Arabidopsis AtNHXS5 and
AtNHX6. The results showed that OsNGHX5 protein was localized in the intracellular membranes. The OsNHXS
gene was induced by KCI stress and its expression was upregulated in leaves but was not significantly different in
roots under NaCl or KCI stress. Our results illustrated that OsNHX5 was an endosomal K™ /H™ antiporter and
this finding would give a theoretical basis for molecular breeding of salt tolerant rice in the future.

Keywords: Oryza sativa; K™ /H" antiporter; OsNHX5 gene; expression analysis; subcellular localization



