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Abstract: The 5' and 3' regions of nitrate reductase (NR) gene came from Beauveria bassiana D1-5
strain, NR1 and NR2 were amplified and cloned from the fungal genomic DNA, by designed primers
according to the sequence published on NCBI. Homologus recombination vector was constructed
successfully in order to knock out B. bassiana NR gene, verify the biological function, and build the
technical system for gene knockout by homologus recombination.

Keywords: Beauveria bassiana; Nitrate reductase; Homologus recombination; Vector construction

(Beauveria bassiana) .
[1]O
15 [5-61_
149 700 (-4
1
o 1.1
D1-5
2010-02-03 12 i
(1983—) e PF ( 1) E.coli DH5a

E- mail qyli@cjaas.com



28

35

11000bp

1.3 N
PCR masterMIX  TIANGEN
N GENE
pMDI18-T N T4ADNA
(TaKaRa)
(CIP) NEB

1.4
PDA LB o
1.5
NCBI
(Genbank access No.X84950)
5 NR1(1024bp-1380bp)
P1024F: 5'-GGAATTCGGATCCCAGGCT
AATACG-3" PI1380R:5'-GGAATTCAAGAGCA
CCAATCG-3" 3’
P2640F: 5'-TGCGTCGACATCACAT

TGGCACTC-3" P3246R 5'-CAAGCTTGCACT
GCAGAGAATGTC-3", P1024F
P1380R EcoRI1 ( )
P2640F P3246R Sall  Hindlll
( )o .
1.6 PCR
D1~5 DNA
[7] o PCR
DNA NR1  NR2 o
master MIX 25uL . DAN 21l
20 pmol ddH,0 S50pL,
94C 5 min 94C 30 s
58C 30s 72°C 1 min 30
72°C 10 min, PCR 1.0%
1.7
PCR 1.0% N

pMDI18- T .

NR2(2640 bp-3246 bp)

E.coliDH5a
(Ampicillin Amp) 37°C 12h

LB 37°C 180  /min
PCR
PF o NR1
PF
(CIP)
° NR1
PF T4DNA o
E.coliDH5a
NR1::PF
o NR1 PF
pegpdA ( 2.2kb)
5'"-GGGAAAAGAAAGAGAAAAGAAA
AGAGC-3' PCR NR1
2.6kb
NR2 pMDI18-T
T4
NR1::PF
E.coliDH5a NR1::PF::R2
PCR o

2.1 NR1 NR2

DNA NR1 ( 400bp)
NR2 ( 600bp)( 2) Gen-
Bank 100%

2 NR1 NR2 PCR

M  1kb molecular weight marker ( B031-1) 1-3
NR1 4 NRI1 5-7 NR2 8
NR2

2.2 NRI



NR1 PCR 5,
E.coliDH50 600 bp NR2
LB (5 mL) ,
NR1 5’ pepdA NR2 NR1::PF .
3’ PCR 2.5
3, PCR 8 v 1 2
2

<+—600 bp
<+—400 bp
2.6 kb
3 NRI1 PCR
. 6 NR1::PF::NR2
M 1kb molecular weight marker ( B032-1) 1-4
M  1kb molecular weight marker 1 EcoRI 2
6-7 5 8 9
Sall  HindIII
2.3 NRI1::PF NR1 NRZ PE
NR1::PF E.coli DHS
. a
EcoRI 3 con
4 EcoR 1.
’ Sall  HindlIl 6.
NR1 400 bp. ¢ "
NR1 NR2
NR1 NR2
pgpdA bar N
(green fluorescent protein GFP) tripC
NR1::PF::NR2 7o
400 bp
FeaRly  EcaRlo Xl Pfle Salv Himdlllo
4 NRI:PF
M 1kb molecular weight marker ( B032-1) 1-3 NRL PepiAe b CFPe TrapCe NR2
EcoRl 7 NRI1:PF:NR2
2.4 NR2
3
M 1 2 3
600bp
5 NR2 PCR
M 1kb molecular weight marker ( B031-1) 1-2 181
NR2 PCR 3
NR2 °
NR1::PF

E.coliDH5a LB ( 44 )



44

35

[2]
3]
[4]
[5]
[6]
[7]
1.6 L/hm?
.0.4 L/hm? 2,4-D

2,4-D
0.6 L/hm?

.2.4 L/hn? (8]

(9]

3~4 +0.96 L/hm’

[10]
[11]

[ [12]

2003(5) 41 .

0.

1111111111111 1111111111111 - -

29

(3]

(5]

(GFP)
[6]

NR (7]

(8]

[9]

1

(1] [10]
1. 2006 23 (5) 575-580 .

[2] STLEGER R. J, SCREEN S. Prospects for strain improve-

ment of fungal pathogens of insects and weeds [M ]//Fungal

1141111

23% e
2009 8(4) 50-51 .

0y,

1.
4%
2003 28(1) 30-31.
0.
2009(7) 41 .
42%
0. 2008 28(3) 196-197.
2005,11(2):49- 51 .
2008 12(4):38- 39 .
0y, 2008(6) 81-83 .
.20%
0y. 2009 17(2) 140- 144 .

0]. 2001 9( ) 65-66.

0. 2007 15(1) 135-138 .
L 40%
1998(4) 57-61 .

1411114111111 1111111111111 -1 -1 -

as Biocontrol Agents. London: CABI Publish House, 2001:
219-237.

BLAKE R., BEXTUN E., HARLAN G, et al. Field applica-
tions of Bait- formulated Beauveria Bassiana alginate pellets
for biological control of the red imported fire ant [J]. Biol

Control, 2002, 31 (4) : 746- 752 .

[4] FELIPE T, MARIO Z, RAQUEL A, et al. Pathogenicity of Beau-

veria Bassiana [J]. Florida Entomol, 2004, 87 (4): 533- 536.
Solomonson L, Barber M.. Assimilatory nitrate reductase:
Functional properties and regulation. Annu[J]. Plant Physiol.,
1990, 41:225-253 .

Guerrero M.G., J.M. Vega M. Losada. The assimilaton ni-
trate- reducing system and its regulation [J]. Plant Physiol.,

1981, 32: 169- 204 .

0. 2002 8(3) 305-307 .

Challen M. P. , Rao B.G., Elliot T.J. Transformation strategies
for Agaricus bisporus [M].Van Griensven LJLD (ed) Genetics
and breeding of Agsrics. Wageningen: 1991: 129- 134 .

Singh H.N. , Sonie K. C. Isolation and characterization of
chlorate resistant mutants of the blue green alga Nostoc mus-
corum[J]. Mutat. Res, 1977, 43: 205-212 .

OLOFSSONA. C, ZITA A, HEMANSSON M. F. floc stability and
adhesion of green- fluorescent- protein- marded bacteria to
flocs in activated sludge[J]. Microbiology, 1998, 144:519- 528 .



