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Fig. 1  Morphology characteristics of isolated strains. A: Colony and

mycelia; B: Conidiophore and microconidia; C: Macroconidia.
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Fig.2 TEFHa-PCR patterns of isolated strains. M: DL2000 DNA
marker; 1 —5: Isolates YC3 YC15 YCA YCB and YC42.

2.2 B-
B- 4
1700 bpo N
F. fujikuroi  B-
(GenBank 11Q026022) 1671 bp
4 174 bp.58 bp.48 bp 50
bp; (G+C) mol% 54.10 5
1 - 12,187 - 210.269 - 392.441 -
1230.1281 - 1671 bp 1341 bp
447 o
5 B-
100% F. fujikuroi



584 Xiaowei Ma et al. /Acta Microbiologica Sinica(2012)52(5)
YC3
YCB
YCA
98
- YC42
YCI15
O || Fusarium fijikuroi (GQB48526)
Fusarium fujikuroi (HQ622562)
47 Fusarium proliferatum (EU091072)
75k Fusarium proliferatum (F1939705)
W [ Fusarium oxysporum (JN222882)
38 | 87 L Fusarium oxysporum f.sp.cepae (HQ332774)
_[ Gibberella moniliformis (JN090163)
M L Fusarium verticillioides (FN179341)
Gibberella zeae (HQ165864)
Fusarium subglutinans (DQ837698)
Verticillium dahliae (AB545911)
3 TEFd«
Fig.3  Phylogenetic tree of isolated strains based on TEFda gene sequences. Numbers in parentheses represent the
sequences” accession number in GenBank. The number at each branch points is the percentage supported by bootstrap. Bar
5% sequence divergence.
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Fig.4 B-tubulin gene PCR patterns of isolated strains. M: DL2000 DNA marker; 1 —5:Isolates YC3 YCI5 YCA YCB and YC42.
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Fig. 5 Expression of B-4ubulin gene in MBC® and MBC—esistant
(P =0. 05) strains of F. fujikuroi using qRT-PCR.
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Cloning (-tubulin from Fusarium fujikuroi to analyze its
relationship with carbendazim resistance

Xiaowei Ma Chunjie Xing Jinfeng Yu Yong Wang Zihao Chen Jianxin Wang
Mingguo Zhou Changjun Chen”

College of Plant Protection Nanjing Agricultural University Key Laboratory of Pestcides of Jiangsu Province Nanjing
210095 China

Abstract: Objective We studied the resistance of Fusarium fujikuroi against carbendazim to confirm whether the
resistance was related to the B-tubulin gene. Methods The isolated strains were identified based on TEFda gene
sequence and morphological characteristics. The whole nucleotide sequence of B-tubulin gene was analyzed from different
sensitive strains by the primers designed according to the nucleotide sequence of B-tubulin gene from the sequenced strain
7600 of F. werticillioides. Real-time quantitative RT-PCR (qRT-PCR) was applied to analyze the expression pattern of -
tubulin gene from different sensitive strains treated with or without carbendazim. Results The fulldength nucleotide
sequence of B—ubulin gene (Accession Number: JQ026022) was cloned from different sensitive strains of F. fujikoroi
which spanned 1671 bp with 4 introns encoding 447 amino acids. This gene showed 100% nucleotide sequence homology
between sensitive and resistant strains. The expression of the B-tubulin gene in 2 sensitive strains was significantly higher
than 3 resistant strains when these strains were cultured on carbendazim-ree media (p =0.05). Carbendazim at the
concentration of their EC,, caused the expression of the gene from the five strains increasing significantly (p =0.05) in
comparison with that of strains treated without carbendazim. However there was no significant difference between strains
when treated with carbendazim. Conclusion The resistance of F. fujikuroi against carbendazim was irrelative to -
tubulin gene.
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