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Identification of the mode of action of fungicides by whole genome analysis

lzumitsu, Kosuke

2,100,000

TFR1 TFR2
Pol2 Pol4

Tolnifanide is an antifungal agent with sulfonamide structure, which inhibits
mycelial growth of Pleosporales fungi including Bipolaris spp. For understanding its mode of the action,
we developed tolnifanide-resistant mutants of Bipolaris maydis by chemical mutagenesis and characterized
them, genetically. By crossings, two mutant genes (Tfrl, Tfr2) were identified. Comparisons of whole
genomes from the wild type and the resistant offsprings revealed TFR1 and TFR2 encode geranylgeranyl
transferase and farnesyl diphosphate farnesyl transferase, respectively. We also revealed that
polyoxin-resistant genes POL2 and POL4 encode ferrochelatase and porphobilinogen deaminase, respectively.



ABC

2011-2013
tfri tfr2
tfri

tfr2

pol2 pol4

ORF

TFR1
Cochliobolus

heterostrophus

3,000

perl
BLAST ORF

20-30
TFR1
TFR2

C409Y

C409Y



C409Y
40
RHO
RAS GTPase
10
pol2 pol4
POL2 POL4

POL4

POLZ

pol2 pol4

0

4
K. lzumitsu, H. Miyagawa, C. Tanaka.
Mechanism of tolnifanide resistance:
Single amino acid substitutions of
geranylgeranyl transferase and farnesyl
transferase confer tolnifanide
resistances.13" 1UPAC International
Congress of Pesticide Chemistry, San
Fransisco, August 10-14.

2013
tolnifanide

2014 3 13H~3 15

2014
26
2014 6 2 6 4
2014
2014 11 15 11 16

2015 Tolnifanide
40 2015

3 18 3 20



o

&)
®
*

1ZUMITSU, Kosuke

20579263

MIYAGAWA, Hisashi

10219735

TANAKA, Chihiro

60263133

Suzuki, Kazumi

90390880



