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o-
210095
NRRI31084 PH-1 a- 4 PCR
Fusarium graminearum MBC 6 a-
DNA 3 3 a-
a- 1718bp 6 449 aa NRRI31084  o-
99% 5 99.78 % 6
o- 37% ~ 86%
o=
$482.2 A 0001-6209 2005 02-0288-04

Fusarium graminearum

! F
graminearum Carbendazim MBC
B_
2~73 1~3 9 10 B'
20 1992 a-
) 1
1.1
1.1.1 a- 6
B- a- 3 ZF4A3 7F¥2032  7ZF43-2
ECs, 0.5414pg/mL 0.6288.g/mL
5 0.8015p.g/mL S 1
7ZF52 EC5, 8.8766pg/ml. MR 1
B- JT04 ECy,  20.9495pg/mL HR 1
198 ~ 200 198 ZF52-7 ECy,  20.6620pg/mlL HR
1.1.2 pGEMT Easy Vector  Promega
200 Amp X-Gal IPTG dNTP Taq
Sangon
1.2 DNA
45
B- 165 257 20g 1000mL 30min
° 25C 6d PS
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200g 20g 1000mL pH6.8 250r/min
2d 0.2¢
800, DNA 100mmol/L LiCl
10mmol/L. EDTA  10mmol/L. Tris-HCI pHS8.0 10g/L
SDS 60°C 60min
25 24 1 2
1 50uL. TE
20pg/ml. RNAase 37°C 20min Spl.
0.9%
1.3 PCR a-

PH-1a- DNA FG00639.1
TBA-SORMA tubulin «-chain 4 1
F4 RS a-F  Rm
94°C 5min 94°C Imin 54°C 1min 72°C 2.5min 36
72°C 15min a-Ri  a-Fi Fm
a-Rr 56°C 2 min 55°C 1min
F4 R5 PCR S50pL
ddH, 0 37.5pL. dNTP 0.2pmol/L 10 x buffer 10mmol/L
Tris-HCl 50mmol/L. KCl 0.1% Triton 100 Spl. MgCl,
2mmol/L. Primer X
1pmol/L. Primer Y
1pmol/L Tag

2.5U DNA 100ng

1 o-
PCR
Table 1~ Primers synthesized for PCR of the a-tubulin gene

of F. greaminearum

Primer Nucleotide

length/bp

Primers Sequences 5" ~ 3’

positions *

RS 18 1400 ~ 1393 TTCTCGGGAGCCTGGTAG

F4 21 756 ~ 776 AGAGCAAGCTGGAGTTCTGTG

a-F 21 1~21 ATGCGTGAGGTCATTAGCATC

1265 ~ 1281 CGTCACCACGGTACAACA

675 ~ 692 AAAAGGTGAGGAAGCCAC

a-Fi 19 3~21 GCGTGAGGTCATTAGCATC

Fm 20 812 ~ 831 CGAGCCCTACAACTCTATCC

a-Rr 25 1718 ~ 1694  TTAGTACTCAGCCTCCAACTCCTCA

* The corresponding position on the nucleotide sequence of thea-tubulin gene
from F. greaminearum .

1.4 PCR
PCR pGEMT
Easy Vector E. coli DH5a Amp X-
Gal IPTG LB
DNA

Bioedit

Bioedit GenBank

BLAST a-

2.1 o-

a- AY860418

a- 9 22 31 57 234 265
94 bp 56 bp 63bp 52bp
G+C mol% 54.19 7
1 ~25bp 120 ~ 160bp 221 ~
246bp 307 ~ 383bp 436 ~ 965bp 1013 ~ 1433bp 1493
~1718bp 1350 bp 449
49.97kD pl  4.98

142 ~ 148 GTP 60

~ 65 N- C

50bp 57bp

2.2

a-
BLAST
NRRL31084«-
5 469 C—>T 509 G
—-C 637 C—~G 1056 C—>T 1158 T—>C
509 82
GCT CCT 4
3
NRRL31084«-
99.78%
as-
69 %
28% ~ 37%
46% ~ 52% 6 a-
37% ~ 86% 2

a-
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290 45

2 6 o-
Table 2 Comparison of the deduced amino acid sequence of a-tubulin gene from F'. graminearum with that from other six-species of fungi
Fungi Name of gene Hom()'logy al amino Accession numbe'r of The num'ber and size of
acid level/ % gene and protein introns
Histoplasma capsulatum a -tubulin 64 M28358 AAA61688.1 480 110 113 79 78
Colletotrichum lagenarium a-tubulin 30 AF321053 AAKI11179.1 6 91 111 61 57 162 50
C. lagenarium a -tubulin 70 AF321052 AAKI11178.1 4192 73 65 53
Septoria tritici a-tubulin 78 Y14509 CAA74849 4 103 119 56 58
Schizosaccharomyces pombe ) -tubulin 66 K02841 AAA35350.1 1 190
S. pombe @, -tubulin 67 K02842 AAA35351.1 0
Saccharomyces cerevisiae a3-tubulin 37 M28428 AAAA35181.1 00 - - - - - - - - *
Nurospora crassa aB-tubulin 86 X79404 CAAS594.1 - = - — - - - -
S. cerevisiae a; -tubulin 65 M28429 AAA35180.1 0000 - - - - - — - -

* No statistic figures for the full-length nucleotide sequence of gene was not obtained.

3 16

F.  moniliforme F.
NRRL31084 lycopersici V' F . oxysporum
PH-1 5
Lineage
19
2 Michigan
13
a- a- a- [+
14
B 7 1 a- -
a-
Isotype a-
1 Bollen G J Scholten G. Acquired resistance to benomyl and some
other systemic fungicides in a strain of Botrytis cinerea in cyclamen.
B_ Netherlands Journal of Plant Pathology 1971 77 83 -90.

9 10 2 Schroeder W T Provvidenti R. Resistance to benomyl in powdery

mildew of cucurbits. Plant Disease Reporter 1969 53 271 —275.

a-
5 . . 3 Wicks T. Tolerance of the apple scab fungus to benzimidazole
Dinitroaniline fungicides. Plant Disease Reporter 1974 58 886 — 889.
Trifluralin Oryzalin 4
a- . 2002 25 1 43-47.
a- taul 239 5 Fujimura M Kanakura T Yamaguchi I. Action mechanism of
Thr Tle 268 diethofencarb to a benzimidazole -resistant mutant in Neurospora
crassa . J Pesti Sci 1992 17 237.
Met Thr a-
6 Koeneaade H Jones A L. Resistance to benomyl conferred by
239 a- B-

mutations in codon 198 or 200 in the beta-tubulin gene of
Neurospora crassa and sensitivity to diethofencarb conferred by codon

a- 198. Photonatholoov 1993 83 R5() — 54
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Cloning of o-tubulin gene from Fusarium raminearum and analyzing
its relationship with carbendazim-resistance

CHEN Chang-jun LI Jun QI Zhi-qiu WANG Jian-xin ZHOU Ming-guo”
College of Plant Protection ~ Nanjing Agricultural University ~ Nanjing 210095 China

Abstract The full-length nucleotide sequence of a-tubulin gene from each of 6 Fusarium graminearum strains from
China which had different carbendazim MBC sensitivity phenotypes were separated using PCR with 4 primer sets
designed in accordance with nucleotide sequence of the gene from the reference isolate  NRRL 31084 PH-1 . The DNA
sequence comparison showed that there was no difference in the nucleotide sequence of a-tubulin gene amongst 3 sensitive
and 3 resistant strains from China. This result demonstrates that there is no relationship between MBC-resistance and a-
tubulin gene. The full-length of the gene spans 1718 bp including 6 introns encoding 449 amino acids. With 99%
homology there is 5 nucleotide differences ina-tubulin gene between PH-1 isolate and the 6 strains from China. The
homology of the deduced amino acid sequence of the gene is 99.78 % between the 6 strains and PH-1 isolate and 37%
~86% between the 6 strains and other 6 species of fungi.

Key words Fusarium graminearum a-tubulin gene MBC-resistance
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