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3-48 Benomyl-tolerant Mutation of Entomopathogenic

Fungi Induced by Carbon Ion Beams
T. Saito”, Y. Fitriana”, K. Satoh and I. Narumi®"

Idl}Facu]w of Agriculture, Shizuoka University, »Medical and Biotechnological Application
Division, QuBS, JAEA, *Present affiliation: Faculty of Life Sciences, Toyo University

Entomopathogenic fungi, Isaria fumosorosea and Beauveria bassiana, are important agents to control insect pests, but
the fungi could be negatively affected by conventional fungicides for plant diseases such as powdery mildew. The purpose
of this study is to generate mutants highly tolerant to benomyl, a major fungicide, using carbon ion beams. We have
obtained some benomyl-tolerant mutants and examined the tolerant levels to benomyl, response to other fungicides, and
virulence to target insects. It has been shown that p-tubulin of fungi are involved in resistance to benzimidazole fungicides
such as benomyl. In this study, in order to identify the mutation sites of B-tubulin in the benomyl-tolerant mutants, we
determined the nucleotide sequences of B-tubulin locus and compared with those of the wild-type strains. In B. bassiana
mutants, the mutation was identified to be an A:T to C:G transversion at position 924 in the B-tubulin gene. This mutation
causes an amino acid substitution at position 198 (Glu to Ala) in the B-tubulin protein. This site might be a binding target of
benomy! or adjacent to the center of benomyl interaction with the B-tubulin. On the other hand, in /. Jumosorosea mutants,
the B-tubulin sequences were identical to that of the wild-type, suggesting that other mechanisms might be responsible for the
benomyl tolerance. These results suggest that mechanisms of benomy] tolerance were different between /. JSumosorosea and

B. bassiana.

B BmEARREE AW TE BB+ A0 iR
HERBRFHALFRALIK WAV BRI 2 TV 5, Z0k
AELMRREL T, FEAFELV S TRELE T 2R
BRFRIRETAIN T 32 E 2 RS, AFFEO BN
i, REAA N —AOBR I LD ERERE B HTEH
W, REFITMED B 25 AR E (Beauveria bassiana
B Isaria fumosorosea) ZERE%E I T35 ThD,

ZRETOMEILL->T, MEEL LI AIREER
ERELI, WL~ O, ALzt Al R
HOEREITOWTHLNICLE Y, Do T, U3
AEHEIZ RS L TOWAEER TV pF2a—T Y BB T O
T ZiT o7,

B. bassiana {1EkE 2 O/ ETRE, 1
Jumosorosea [XBFRE 4 O~/ VIFHEZ kAL
7o, FEHKIE, 7 o—FRIEHC 3 HEERLon=
— Lo EFEEEL | Fast DNA SPIN Kit ( MP
Biomedicals) # fi\ T4 /4 DNA Z4liHL7=, %/ DNA
277V —hELT, B bassiana 1+ Ex Tag DNA
Polymerase (Takara Bio) , I fumosorosea }X PrimeSTAR
GXL DNA Polymerase (Takara Bio) %\ T, pFa—7
VBT EZHEIEL -, PCR EWiL. ESKEICIY
A A% REFEL =% . MinElute PCR Purification Kit
(Qiagen) Z AV THML /-, DNA > —Z7= ZfE#rit,
PCR BE#%7 7L —heL T, BigDye Terminator Cycle
Sequencing Kit(Applied Biosystems) % (X ABI Prism 377
DNA Sequencer A\ TiTo7, p F=—7 U #ls18
I o i % & 5 % SeqgMan Pro ( DNASTAR ) &
GENETYX-MAC (GENETYX) ®Y 7 M7= 7 % IV THE
L. ERBAEFRIELE,

BRKERITOR R, B. bassiana (BHR* 2 Bo%E
2 RO L fumosorosea (BEER U4 BOZERK) o
WT, BV A XD B Fa—T VB FEEOBIEL T
L= (EhFh 1,428 R1F 1,424 bp) (Fig. 1),

DNA HEEEPIBEHTOFEE, B. bassiana =R TILHR
ELIZpFa—T IV Bin kD 924 FH A OEE A 5 C

IWERLTEY, ZhickpFa—7Yo0 198 FBOTS
JBEHS Glu 535 Ala ([ZB(EL TV BLHEES R, B Fa—
TV BT ORENL COERERITLZ /I IHER
BOEHIL, FPHFHIFES NaNO, IZE-> TiF#Esh- B,
bassiana EEHKTHLBAEICHREZNTWLD Y, —F I
fumosorosea O § F=— 7 B s TR O RA FIREHT
ORER, BHREERKTIL, ESNDT /BRI R
—THHIEDG. I fumosorosea D~ ) INFRMEIZIZRID A
=X ABEELTHEEEZLNSY,

LLEDZEDG, B. bassiana & I fumosorosea 1)~/ 3L
HERRIZEDIAN =X LTRETFL A TRAEBZL
BRG], £, I fumosorosea \Z351F 52 /3 L iiit
HEEOAD =X LFFH L,
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Fig. 1 PCR amplification of B-tubulin gene in B. bassiana and
I fumosorosea. Lanes 1 and 10, DNA ladder marker; lane
2, B. bassiana wild-type; lanes 3 and 4, B. bassiana mutants;
lane 5, I. fumosorosea wild-type; lanes 6 to 9, I fumosorosea
mutants.  Arrows indicate predicted PCR product sizes.
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