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1
1.1 4 ( Focd) F4-1612
pCT74 . STC PTC ’ o Lysing Enzyme
(20 g+ L")  Driselase (20 g+ L' sigma) o
( Musaspp. AAA. cv. Baxi) 20 cm o
PDB 200 g 20 g 1000 mL) PDA ( 200 g 20
g 20 ¢ 1 000 mL)
1.2 50 mL PDB 150 v+ min~" 28 C
4d2 E.Z.N. A. ® Fungal DNA mini kit DNA.
1.3 mont NC- ®1 ZBHAMSIMET
BI 4 Tab.1  Sequence of the primers
( GenBank KA 51951 (5-3" ) Primer sequence
: EMT65280. 1) monl monl-AF  TTATCGTCCACCTCTACCGC
PCR monl-AR  agtagatgcegaceggzaaA AGTTTCCCACCAGCCACA
741 bp monl BF  agggctaaggigtecgtectCCAGCAGAAACAAAGTGCCT
. monl-BR TGTCATTCAACTGGTCACCGT
hyg-F TTCCCGGTCGGCATCTACT
A B 1,000 bp hygR AGGACGGACACCTTAGCCCT
( 1) o monl -AF/monl AR T, GCCAAGAAATGCGACGAGTG
monl BF /monl -BR F441612 T, TCACAACTCAAATGCCTCGGC
DNA hyg+F /hygR mon peeeToueTenAGAGAL
monl-R IGTTTGGCGTGAATGGATGC
pCT74 PCR .
PCR 2 x Tag PCR master Mix( TTANGEN) 195 C 5 min; 95 C 30s 55 C
30s 72 C 1 min 35 ; 72 °C 10 min 16 C ° w=1.0%
PCR o
1 PCR 3 2  PCR(3 1 1: 1
50 pL ) 2  PCR monl-AF/monl-BR 3 PCR
A +hph + B. PCR 2 x Tag PCR master Mix( TIANGEN)
195 C 5 min; 95 C 30 s 58 C 30s 72 C 3.6 min 35 ; 72 °C
10 min 16 °C o 100 ng * wL™' o
1.4 ’ 10 o
1.5 mont monl DNA
o hyg¥'/hygR hph ; T, /hygR
monl 57 hyg+/T, monl 3’
( T, T, A B ); monl ¥ /monl-R
monl . 4 1 664 2679 2714 458 bp DNA . PCR 195 C
5 min; 95 C 30s 58 C 30s 72 C 3 min 35 : 72 C 10 min; 16 C o
1.6 monl 5 mm PDA
3 28 C 246d o
1.6.1 monl
1.6.2 monl 5 mm 3 mL
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3 o
1.6.3 H,0, PDA
0.1% 0.25% 0.5% 3 ; NaCl  PDA 1
mol * L™" 2 mol * L™'; (1 mol *L™" 2 mol «L7") PDA
1.6.4 o monl
5 mm PDA 4 cm
3/4 3 28 C 5d o
1.7 monl 100 mL.  PDB
150 r » min~' 28 C 5d 50 mL
10° .
o 5
1 cm 1 20 mL
. 25d
" Excel o !
0 i1 ;2 ;3
;4 ;50 .
= X X ) /( X ) x100.
2
2.1 mont monl ( Do
pCT74 Hyg¥'/HygR PCR 1 664 bp o
DNA monl -AF/monl-AR . .monl BF /monl BR PCR
1015bp A 1050bp B 2 PCR monl -AF/monl BR
3  PCR 3 700 bp DNA
A-hph-B o
\.:f>=::’.moﬁf,?§ monﬁmonl o ) :j>::.m'on1 oF
monLAF -7 .. L '~.;-T4
moni-AR hy mon1-BR
1 3 PCR monl
Fig.1 Schematic diagram of PCR synthesis of monl gene knockout fragments using three pairs of primers
2.2 moni PCR monl F4461=2
PDA 2 4
PCR o o PCT74 ddH,0
hyg¥ /hygR PCR 4 pCT74
1 1 664 bp DNA  ddH,O ( 2-4A).
monl ¥ /monl-R  monl PCR 4 ddH,0
F4461=2 1 458 bp ( 2-B), T1/hygR
hyg+/T4 PCR 4 2 700 bp ddH,0
F441612 ( 2-0C), 4 monl o
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bp bp

5 000 2 000
1 000 1 9(5)8
500

bp bp
2700 2700
2 monl PCR
A: hph PCR (1~4:1~4 i 5: ;6: pCT7 T ; M: DNA Marker DL 2 000) ;
B: PCR (1~4:1~4 ;5 ; 6: pCT74 T ; M: DNA Marker DL 2000) ; C:
PCR (1~6: TIl/hygR PCR 1 ~4:1~4 0 5: ;6! ; M: DNA Marker
DL 5000;7 ~12:  hyg¥'/T4 PCR 1 7~10:1 ~4 11 1 12: )

Fig.2 Identification of monl knockout mutants by PCR
A: PCR amplification of hph gene from transformants ( 1 —4) : 1 —4 transformants; 5. Water control; 6: pCT74 vector; 7: Wild
type; M: DNA Marker DL 2 000) ; B: PCR amplification of the target gene from transformants( 1 —=4) : 1 —4 transformants; 5: Water
control; 6: pCT74 vector; 7: Wild type; M: DNA Marker DL 2000; C: PCR amplification of inserted fragment from transformants
(1-6: PCR amplification with T1/hygR primers; 1 —4: 1 —4 transformants; 5: wild type; 6: Water control; M: DNA Marker
DL 5000; 7 —12: PCR amplification with hyg¥ /T4 primer; 7 —10: 1 —4 transformants; 11: Wild type; 12: Water control) .

2.3 mont

2.3.1 Amonl PDA 6d 2
Amonl ( 3-A), 1d 1
Amonl ( 3-B)o,
Focd Amonl 10
- . = 3
¢ 6
;fi 4 —a— Amonl
%l% ) ~—— Foc4
0
1 2 4 6
t/d
A B

P 3 mond IR € 78 MR B B 1) 11 v TG 25 AR R a2
A:Focd BT A RIGEREFT Amonl WIHRAE PDA BEFHE LM RIVEIEAS ;B Focd Wi AE BUBRRA Amonl TRME B4 A= K HARKT L (1~6 d)
Fig. 3 Colony morphology and growth rate of monl knockout mutant strain
A:colony morphology of Foc4 wild type strain and Amonl strain on PDA medium; B:colony growth diameter comparison of

Foc4 wild type strain and Amon! strain (1-6 d)
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2.3.2 Amonl
; Amonl ( 4),
2.3.3
1.743 x10°  * mL™" Amonl 0.627 x10° +mL7'( 5).

2 -
1.8 1
Amonl 1.6
— 3 18]
>-/ = };

- M
2 11
\ Z 081
oy S 0.6+
\;\“\ P 0.4 -
ke " 0.2 -

= Foc4 Amonl

Kl 4 Focd HF A= BUTEBEFI Amonl 118 £ T8 &
Fig.4 hyphal morphology of Foc4 wild type strain and Amonl

5 Focd Fl Amon] 7 A

Fig.5 Comparison of sporulation of Foc4 and Amonl

2.3.4

1) 28 C 4d NaCl
PDA 2 mol » L7! 1 mol « L'

( 6-A/B)
2) H,0,
0.5% H,O0, ( 6-C)

3) 28 C 4d

( 6-D),
1 mol-L" NaCl 2 mol-L" NaCl 1 mol- 1~ [1E4EE 2 mol-L7 1) &L

Foc4

Amonl
Amonl

0.1% H,0, 0.25% H,0, 0.5% H,0,

I 6 Mhia R T OB S g

Fig.6 Stress factor sensitivity experiment



132 2019

2.3.5 Amonl Amonl
F44612 5d
Amonl
( 7o monl o
2.3.6 Amonl
o 25 d
N 7 BEESARNY 505 e 7 E
3.4 Amonl Fig.7 Penetrability test of cellophane membranes

B
8 monl
A: Amonl (1: Amonl 02 KK
); B: Amonl (1: Amonl ;0 2:

Fig.8 Pathogenicity test of monl mutant strain
A: Phenotype of banana inoculated by the wild type and Amonl! strains ( 1: Phenotype of banana inoculated with Amonl strain;
2. Phenotype of banana inoculated with wild type strain; 3: Water control) ; B: The corm phenotype of banana inoculated with the
wild type and Amonl strain ( 1: The corm phenotype of banana inoculated with Amonl strain; 2: The corm phenotype of banana in—
oculated with the wild—type strains; 3: Water control)

50 b
45
2~3 H,0 40

o35 a
0 ( 8-A/B), ’;5330
Amonl g 25

= 20
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Fig.9 banana seed disease index
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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



