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Escherichia coli

JM109 pGEM" -T Easy Vector
Promega pUC118 TaKaRa
1.1.2 Pyrobest™ DNA Polymerase 5'-Full

RACE Core Set 3'-Full RACE Core Set TaKaRa

CIAP T4
mRNA

T4 PNK RNA

Prime-a-Gene" Labeling System
Promega Hybond N

Phamarcia High Pure Plasmid Isolation Kit

Roche
a-P*dCTP

1.2

NCBI  GenBank

CQMal02 NTL Al
5'-GTNCCNGGNGGNAGRTTYAAYGA-3’
A2 5'-CCANCCRTANGGRTARTCCCAYTG-3’

NTL cDNA 5’ 5'-

RACE RT PCR

Bl B2 CI C2 RT 5'-GGCAAGGTCGGC

ACAAAT-3’ Bl  5'-ACGAGCGGGTAGCA

TTGAGTAT-3' B2 5'-CGATCACAGCCTCCATTC-
3 Cl 5'-CTTTGCCAAGTCAACCCTGTCG-3'

C2 5’-TGAACCAGACGCCAAGGA-3’ NTL

cDNA 3’ 3’-RACE

D 5'-CTGATCTAGAGGTACCGGAT
CCGTTGGCTGGCACTGAGAA-3’
cDNA

PCR NTL El
GCAGATCTACCTCCACGTTCGTCAGT-3’
E2 5'-ATATGGATCCTGAGAGGGCAATTAATCGGTA-3’

NTL

Panhandle PCR NTL 5'
4 1 +54—+30
5'-AAACACATTGTAGTCATCCGAGCC-3’ 2 +64
—+39 5’-GCGTCGTCAAACACATTGTAGTCA -3’

3 + 153 — + 131 5'-CGCAAACAAG
TGGAACAATACCT-3’ 4 4+ 253— + 234 5'-
TCACCGTGGCTGCCTCTTCT-3’ 56 +72
— + 95 5'-CTAGTATGCTTCTGAAGAGCGACATCA-
3"  Panhandle PCR 0539.4P -607 —

5'-GC

-590 5'-TTGTCCTCCCATCTCTTC-3’
1.3 CQMal02 DNA RNA
mRNA

10° 20mL 1/4 SDA
1/4-Strength  Sabourauds Dextrose Agar
180r/min 26 ~ 28°C 60h 10000r/min

8

5 min

CQMal02  DNA 1/4
SDA 12h 24h 48h 72h
RNA  mRNA
CQMal02 RNA mRNA
1.4 CQMal02 NTL
PCR
NTL F  PCR
CQMal02 DNA 50ng Al A2
60pmol MgCl, 2.0mmol/L. ANTP mixture
0.25mmol/L. Pyrobest™ DNA Polymerase 2U
50pl. PCR 94°C Smin 94°C
30s 60°C 60s 72°C 2.5min 35 72°C 10min
DNA
pGEM" -T Easy Vector 9
JM109

Sangon DNA

1.5 5'RACE
3’ c¢DNA

3'RACE NTL 5

CQMal02 NTL F
RT
PCR Bl B2 C1 C2
CQMal02 mRNA 500ng 5’-Full RACE
Core Set NTL 5" ¢DNA
RT-PCR
pGEM" -T Easy Vector NTL
D
3’-Full
Oligo dT-3sites Adapter primer
cDNA
3sites Adapter primer
D PCR NTL 3" c¢DNA
Kpn 1 Kpn 1
pUC118

CQMal02 mRNA 500ng
RACE Core Set

NTL 503
COMal102 NTI.
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¢DNA cDNA El
E2 CQMal02 DNA
PCR NTL
NTL DNA
1.6 NTL Panhandle PCR
Xba 1
CQMal02 DNA
3’ NTL 5'
56 2
4 1.25uL 12.5pmol
94°C 30s 60°C 30s 72°C 4min 30 72°C 7min
ime PCR
1 3 80°C  PCR
35 PCR
Panhandle PCR NTL
PCR
0539.4pP 4
CQMal02 DNA PCR
DNA P P
a-P* dCTP
Xho I BamH]1 Apal |
CQMal02  DNA  Southern
9
1.7 Northern
CQMal02 NTL F
a-P? dCTP
12h 24h 48h 72h
RNA 20pg 9
2
2.1 CQMal02 NTL
NTL
PCR CQMal02 NTL
F 1020bp
DNA
ME1 9% 339/340
0 Magnaporthe grisea 81% 278/
340 " Neurospora crassa~ 80%
275/340 ’ Aspergillus nidulans

71% 244/340 3 PCR

2.2 CQMal02 NTL

CQMal02 NTL

5'-RACE  3'-RACE NTL
¢DNA 5" 3
NTL ¢DNA ¢DNA
El E2 PCR
CQMal02 NTL Panhandle
PCR NTL
CQMal02 NTL DNA
3484bp NCBI  GenBank AY557613
cDNA 2385bp GenBank AY557612
737
83.1kD
cAMP RRGS "
DTDGNMOQITIED "
NTL DNA ¢DNA
NTL 3
GT..AG CQMal02 NTL DNA
ME1 DNA
GenBank AJ298019 AJ298020
DNA 145
93% 2238/2383
6
8 Q>R 10 H—R
60 H—>Y 269 R—>Q 490
D—>N 727 L—Q
9% 731/737
2.3 CQMal02 NTL

CQMal02 NTL

5' Panhandle PCR
NTL 982bp GenBank
AY557613 5  CAAT
STREs Stress responsive element
CCCCT NTL
14
2.4 Southern

handl DNA

Panhandle PCR N
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NTL 0539.4P CQMal02 NTL
4 PCR DNA P DNA
DNA NTL NTL
5’ Xho 1 NTL
BamH]1 ApalL 1
P Xhol BamHI
Apal.l
CQMal02  DNA  Southern 3 DNA CQMal02
1
Panhandle PCR
CQMal02 NTL NTL 3
App
1 2 3 Kopp
~—21.2kb pH 7.0
<5.1kb
1 CQMal02 NTL Southern cAMP
Fig.1 Southern blot analysis of the neutral trehalase gene of M . anisopliae
CQMal02 NTL
Genomic DNA digested with Xho | BamH | and ApaL | restriction enzymes
was hybridized with the radiolabelled P product amplified from M. anisopliae
DNA with primers Q539.4P and 4. 1. Xho I 2.BamH1 3.ApaL 1l .
2.5 ;
Northern CQMal02
NTL 2 NTL
2 5kb mRNA mRNA RT-PCR
DNA
RT-PCR
cDNA RACE
3 cDNA
cDNA 5’ 3’
3 cDNA 5'-RACE  3'-RACE
cDNA
’ ) 5 4 Panhandle PCR
..' oy ‘4—2.5kb
3.4kb 3.0kb DNA
1.7kb ¢DNA
2 Northern CQMal02 NTL
DNA 7
Fig.2 Northern analysis of the expression of the neutral trehalase gene of Panhandle PCR
M. anisopliae during the exponential growth 12h 24h 48h and the NTL Panhandle PCR
stationary phase of growth 72h
PCR

Gel RNA loadings are represented below the autoradiograph by inclusion of
a UV image of the ethidium bromide-stained rRNAs in each sample lane.
1.12h 2.24h 3.48h 4.72h.
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Cloning and characterization of the neutral trehalase gene in Metarhizium anisopliae CQMal02
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Abstract The partial fragment of the neutral trehalase NTL in Metarhizium anisopliae CQMal02 was amplified by the
polymerase chain reaction PCR ~ with primers designed according to the sequences of the NTL in GenBank. The
amplified fragment was cloned and sequenced. Based on the known sequence of NTL gene the 5 and 3’ rapid
amplification of cDNA ends RACE were used to amplify the 5" and 3'regions of the NTL ¢cDNA then the whole cDNA
sequence of NTL gene in M . anisopliae CQMal02 was obtained by combining the above sequences and its whole genomic
DNA was amplified by PCR. In order to obtain more regulatory information of the NTL panhandle polymerase chain
reaction strategy was used to amplify the 5'flanking sequences adjacent to the known sequence of the neutral trehalase
gene. The sequence analysis shows that the DNA sequence is 3484bp in size includes three introns and the ¢cDNA
sequence is 2385bp in size encodes a protein of 737 amino acid residues with a calculated Mr of 83.1kD in which
there is a cyclic adenosine 3’ 5’-monophosphate-dependent phosphorylation consensus site and a putative calcium binding
site  which is consistent with a regulatory enzyme. Comparison of this sequence with the NTL of M . anisopliae ME1 in
GenBank GenBank Accession AJ298019 AJ298020 shows that the nucleotide homology is as high as 93% and the
amino acid homology comes up to 99% . Southern analysis indicated that NTL gene was present as a single copy in this
M . anisopliae strain. A single transcript of approximately 2.5kb was detected by Northern blot analysis. The NTL mRNA
was present throughout spore germination in rich medium but accumulated to its highest level at the early stage of
exponential growth. Thereafter the mRNA level declined at the late stage of exponential growth but began to show an
increase during the stationary phase of growth. A 982bp upstream sequence of NTL was amplified using panhandle PCR
method which contains one stress response element STRE . The NTL nucleotide sequence and its amino acid sequence
have been accessed by GenBank Accession AY557613 AY557612

Key words Metarhizium anisopliae  Neutral trehalase Locust Insect pathogenic fungus
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