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B 5 L T TS A B B 0 TR A [ RS2 1k
wAR Z 5 11Tk

BediE " s BRE AR

2

BoY o HEF 2022 AT E AR AHFI AR FR L BERLA S H

Moo AL EHE 12:43-59

HEIKBORE (Botrytis cinerea) ;& Z A ISEMINHEYIRIR AR - & LKEH
B TR ST TRAIG o ARWFFELL 2018 K2 2019 47t 228 45 il 12 RRBIEE MG 8Tk
ANFEEAZTE (EC50=0.023~2.986 g a.i./mL) AYSREIRMBORNE R AR - oA HELHT
BEVEARA < B VB A SR RSB & - DAPRET G Lo SR R JTEE LY B TR - Bosl HH
By RigH - LR PRI Bosl B PYIHLA o B2 » 53 H 5y F127S ~
I365N/S ~ N373S ~ Q369P ~ V11361 fz D757N ; Hrh F127S Jz 1365N {5 H BRFA I, JEk 5
Btk (D1~ D11 J G5) » Mrrl HEHEFFYI0 TSR AR - EEARARRY mrl EEE'E
FEAREETE 42 {EBh284 » Hdr V287S » M432T ~ L497 deletion ~ F568S ~ R634K J%
N666G ZEIH BUR AR EE B R (D11 J¢ G5) » Hofth B 2288 IR A6 A (5] Rk 242 B
R o 1R Bl S SR HER - IRTEE HE (Bosl & mrrl) gy BL2E%n] ge Bl K BUR
BB VRS PTEEMEG R o B Bchogl FENFRBE - QIS R E R IR B
B8 B R R BERE B R Mk A 5 BN VRS 1 pg ai/mL FRIFHR - HERKRE &
eV BT - L Eg -

BBk« S IRBURE > TSR TEEREIREE ~ JUgEME

Bz HEE : 202244 H 13 H
* SEAEH o E-mail: chduan@tactri.gov.tw
UOETPTT TP AR B e R SRR YA
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HH Botrytis cinerea Persoon Flt 5 [ #EHY IK
#ors e 2 E I H R EYIRS - AR
FEEE 200 FELL EVEY) - 03RS - BisE
FBUEEY) - RO AT A BRIR A R nn BV
Mgl -43) o IR B R IR i
HW o 2R EREEEAER
(necrotrophic fungus) » fF4F & B HY A 75 12
K% BHLUEEE 0049 o RV R BB
B DUt FH AL ER BE R R 2253k - HIGG
FH%E& (botryticides) M2 2 BRAR B
P (fungicides) TEHY 10% - B HEZ
P GO o K H AR BEAY B FH R R A T RES |
BYIEENE - DUKBUREEEEEBEL -
I S BT R, Y B ESE
PUEEMERI YR IR H (8 1939 « G s
(fludioxonil) &K EE (phenylpyrroles)
SE Ry —TEESCNREE G fEEE
W R IKEIRNTE O - DI g R s
(cyprodinil + fludioxonil) & & IR E -
HME i T K O B RS A R Y
DUEEME - (EEFEREERA 04 1517 I
WEH O YR EEEDIESE ¢332
38) » HUE 2 RO K A B A s
RIPTEE R TR AR O -

T T TR S A TR ) PO 1 B B
BRI E AR B VB AR R E A B e 518
FAHR G2 HHE Bosl K mrrl W5
ge NI e e L PG 53 © B. cinerea 1Y
tHZ BB ES (group III histidine kinases,
HK) #§ Bosl F}:[K 52K #a %5  (encode)

Do [T O T RK 52 BB A R Y
HhERGR (signals) » 38 2EER SR F R AEETE
B —LE AR 0D o MEER IR 2 8
T AR TR R RS AR Y R RE AS T
Koo B o M
(dicarboximides) ZFAHAYHER (7. 20. 23, 34, 38,
oo HWETLH - HARBIENE D E R
FIANBE AL - K B. cinerea ¥fiEINER
CRUEIS RS R AR PTEErE @120 -
IR B Bosl 3 1 HE ¢ 51 48 4 Bl 22 4
(I365S/N ~ V368F+Q369H) .35 H ¥4
A 4 3% [ (iprodione) B T 2 M G Bl
22 o ByPRET B. cinerea ¥IFEIREEHTEENEN
o3 A - AT EE N (A P SERE B R AR
Bos] BRI FTEEER B YT LR 43
Mt DRI HBRBE -
Mrrl (multidrug resistance regulator 1)
E PR IK 7 (transcription factor) FE[X] »
A]HRAE—FEE S merl 0 RS SRR
K Eifeks REH RS b - FERPARERL
MBEE & (RNA polymerase) Fil 2= 42 5% H#
K% (deoxyribonucleic acid, DNA) FEHK 1
#E e DAPEHI ALK 8 8% (transcription)
29 o B. cinerea ¥ETKEE R R HIPTHENE:
REE mrrl BREWZEEAER ® - 3%
BOR oze 2R 85 K o\ g R E
(overexpression) atrB F[X » atrB & —FfEH
A Hws ABC GH#i 2 F1E  [ATP-binding
cassette (ABC) transporter] [ EE[K] @8 o
IE s 5 2 11T L A R e o S A L R
(drug efflux) HYZORE » e PLEEREHIHY —FH
@8 o TR L IKBOREE mrrl WA

(phenylpyrroles)



3 flig AL EHMER (3- bp deletion) - [AI[fi&
Jil A IE BRI R (L497 deletion) » < B2 B
MREAEZ EYIZEM: (multidrug resistance,
MDR) GO e Tfij [F] J&§ I 8 B HY 55— F i B.
fragariae W mrrl i H'E FF 5 B ¢ 8
(C588Y ~ R6321) 75 Eil 34 8% T | o YK =8
HIPLEEE AR @D o B[R] RKEE AR TR ik
HELT mrrl EEHEFYIGHT - BRATSAIE
PRI 72 R DAHEAG HHTUEEME - W AT
R VURKEE R 7 iR FEAR (1629 .

wh 2 P S A B9 R E VB O R R
(mitogen activated protein kinase gene,
MAPK) hog! Il 1= K 07 B 22 44 9% 1 By
Bchogl ; fEEMZHNI - PLEHBER 2 3R
16 A B P9 AR S R B AR
signaling pathways) HYJH{THG » DUE 2B 5E
2 EH B ER R (signaling modules) »
wfEEmSER MRS L CETE
IR (high osmolality glycerol mitogen
activated protein kinase (HOG-MAPK)
pathway) (1) o FR RN E G 2 B HFB
2 G B B B S E (osmotic signal
transduction cascade) () - & Jk Jik % B iR
HOG1-type MAPK Y E BUE A E R
(12,27 o JREI Bchogl F& [ Hy 55 BH #2 &
(expression level) &[] &Pk B £ E I 19 U
RRETA R - HRBRFSCEE T - PTEER IR
Fiey B B E BT RO S - g HI
Bchogl B:RIIRBE ; /NEIPIEERMRAE
EIN=AER N » Bchogl i A & #H 3 3%
W [HREER MR Bchogl ARE KRR

(38) o

(intracellular

KRBTSR R TRAE 45

WEH B. cinerea JITi& Y IKEIRAE
2~ BRI F RV R i m s A
HOIR T » ELIS I R AR 45 A 2 21 25 T A R A
HEIKRR T R IR E A A R RE BE Ry PLEE T
@ {H BRI RO B R B DTS I A R B
FeAk A o B HAE e g DI
IR MR B A e K EBUR R
A HESHIHIJEE  (median effective
concentration, ECso, unit: pg/mL) » 5 #1E
PRETE L EER 2B AR RS - MERERE
FEEEE - (HH R PTEE R B i R EE R AR A
B HPiM 58 (resistance factor, RF)
® $258 130 » ViR ERERm ¢ - &
By LR 2 185 3 25 K T B T R G
IKEEA[A] RS2 MR TR vk 2 5 LA B e A AL
FetEA 52 SRtk Deg - M
BB G SR AWFFEE R G 1)  AKIF5THE
L FE AR B PTEER B E 0 E
Bosl }z mrrl FF%1|2€% K Bchogl FE[KIFRER
AT TR T - BB S AR
F5E PR Ik 0 TR B T R TR S P BE R
il DUE Ry H 1% H P TEE RS BRI R -

FOREEL i
— ~ PRI RZ R A HY

B TE Ry PREE 2218 25 Ml R %52 I 0 BN
HELEINERERZMERERZ S TR
M A 2018 4 3 H % 2019 4F 3 H43HH]
R B A MR B IO B+ L ER1E 70
Pk o WPk HE ~ B IRTFF TS
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BMEHFCBERCHE @ - HRGEKRSZE
B AR S E B ERET 12 b &
BAEG TAEYERABECH (F—) - #
Al 12 BRIK 80 B R TR B Rz 1
AEBUSERIER O - KRR 2%
o RIS B R bR P 75 AR R E
BERZIR (genomic DNA) » RN B
PRG3R DAL TR R SR RS AR 1 8% 25 4 ) BB
XEE A
Difco™, USA) Al » % 24°C RIS EIRAE
B 5 H - Sl R - FLIRZEIE
#H (AllPure Plant Genomic DNA Kit > FEX
ERNTE] 2 U R E SR

1 -

(potato dextrose agar, PDA,

.~ Bosl HHBERY M

R BRET I U B 0 B B R R VK
M43 HEfE (molecular basis) » 3R EE
EETRE LA HIHIRE (ECso) HIEZ
12 PRECREIKTORE (R—) @ » #E1T Bosl
FEFFYI53HT o RZHRIEEIES 7%y Bosl-F
(TACCGATCGAAAAACCCAAC) K Bosl-R
(AAGTACTCGCAGTCGGTGGT) ©@® o
& I #8552 € (polymerase chain reaction,
PCR) Z X JEWR#ME T y 25 pL » WK
LA EERL T (template DNA) 1 uL (10
ng) » 5[F#E% 1 uL (10 pM) » KRS
— W& (ANTP mix » 2.5 mM each) 2 uL -

K—  EENBREHELEAE X HERIHIRENHE Bosl ERB IR ZRE
Table 1. Bosl protein sequence mutations and sensitivity to cyprodinil+fludioxonil among
Botrytis cinerea isolates from strawberry fruit

Isolate ECso" Amino acid alteration in Bos1 position?
D9 0.023 1365S, D757N
D13 0.073 13658, V11361
GX7 0.074 Q369P, N373S
Wi 0.104 No mutation
D24 0.192 13658, V11361
D20 0.239 No mutation
D1 0.353 F127S, I1365N
G3 0.469 13658, V11361
D17 1.068 No mutation
D11 1.068 F127S, I1365N
G5 1.101 F127S, I365N
GX2 2.986 1365S, D757N

D ECso: median effective concentration, unit: pg a.i./mL. Refer to the cited literature No. 3 for the

information of this table

2) One-letter symbol for amino acids. Sequence of XP_024546375 of B. cinerea B05.10 is used as a reference



TEEE (polymerase * 0.625 units) 0.5 pL »
FEMENR (5X GXL Buffer solution) 5 uL
T 145 uL o RGKEREEAH 4.5 Kb
L BT (amplicon) » #5684
5 Fr B 2 B 5 PrimeSTAR GXL DNA
Polymerase (TaKaRa Bio, USA) ; HE &
T FERY B SRR fR E A 35 Kby
IEIEER » 1 KOG ER & B 5 B B IRE ] 43 1l
Fy 98°C 10 sec ~ 60°C 15 sec Jz 68°C 5
min o 5% {5 [ S A W) AS DU A I
B FEE YL E R (EasyPure PCR
Cleanup Kit, ZERAEYEIEAF @ 218)
AT R ERE (FEBEEYIRE
N HE] B B P AR RS
(translation) By B FF o1 DA AR RE LU S -
Fe3 LA AT ) i E 56Tk HE Ry BioEdit 3.3.19.0
(http://www.mbio.ncsu.edu/BioEdit/bioedit.
html) » W PLJF E B. cinerea B05.10 5% Ky
XP_ 024546375 ) Bosl EEHE % (1,315
amino acids) FZEF5 69 .

= ~ Mrrl ZEHBERFY55 0T

Fef350 mrrl 25 VB RSB BUR R
WK 2 BEE - JREHE Lz 12 B
BRIKBORE (R—) » EITHE mrr] (5
ENHEEE o FESIRKIE B. cinerea 2%
Btk N11_K_WO08b 2 mrrl FRFH] (5%
JX266761) Firikat < HeiEs [ 7% mrrl 186 F
(GGTGAGTGCAAGTTGTTT) J mrrl 2310
R (GGGATGCCATATTCGTGT) {4 g ;&
JEZ @5 o H BN R EIRA

KRBT UEER R TRAE 47

WhHE L HEAEHESE (01
unit/pl - BRAEVERHLAFE - 2ZiE) o i
IR ARG L 95°C, TER 10 min » BE3E3HE
A 35 KIWIEAEER (95°C 30sec ~ 55°C 30 sec
J% 72°C 2 min) » %24 72°C 7 min {E#S - HH
12 mrrl ¥R iR (%9 2,000 bp) - filjE—
RSERRE B E - HLB[ TS (primer
walking) Z 71k » ek —#H5 | F ¥ mrrl_
186F Fwdl (ACAAGYCAACAACGTACC
mrrl 23 10 R _Fwdl (GYTGAAGTGGATA-
TTGTGT) » #EFF— RIS e (S e
L) - iGREES IR T - A
SHLH I E A DAIE] b 2 AL 3R AT T
ML R EEREFE - EKFFIr Qs bR
HE YD EEE - I LUEE B. cinerea
N1l K W08b & mrrl HEHEFY (5%
AFS33265) ERZHFH @9 -

P9 ~ Bchogl F:RIZA B85 Hr

Ty e 5 8 R TR B AN (] JRl 32 1 TR ek
& Bchogl E:INFRIE - ZEIUARGEH
IR GX2 @ mIXFEF R D9 - Kk
LR EMMER D11 K G3 - &t 4 Btk
AR - ERRIC AR IR TS 5% 5 R A Bl e S s
AL R 24°C FOURUERASTE 3 H
TR R B R - DIEAS 5 mm
T AT FL2 U B2 1 BT 9 J ik o BRI RR B
B AR 50 mL Fde 2 a0 A i A 1 2 5
(potato dextrose broth (PDB), Difco™, USA)
B9 125 mL =FHf » SEREE 175 rpm &
24°C B ERAEE 3 H - HRFEKRI
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P8R - DU A A R s
(37.5% cyprodinil+25% fludioxonil » = &
SeiFE) B34 (active ingredient, a.i.)
Ry 1 pg/mL ZEASTEIMAR = - HER
PRHE A INZER R IR - I HERE R
BESEE 4 hr o GRS ETS ERREE LU IR
2l (Bichner funnel) # fid H 2% & jH
(vacuum pump, LAB-300,
Taiwan) £E.Z - #&LL Quick-RNA Fungal/
Bacterial Miniprep Kit (Zymo Research,
USA) HIHUZEERZIR (RNA) @ FFLIR SIS
[ EZS (thermal cycler, ABI 2720, Thermo
Fisher Scientific Inc., USA) & A fili DNA
(complementary DNA, ¢cDNA) ° fx{& IS
fif [z JfE 2% (CFX384, Bio-Rad Laboratories,
Inc. USA) T iE 5 B 52 5 i e 85 I e
(quantitative real-time polymerase chain reaction,
qRT-PCR) = 5|7 ¥f 73 1l By FI A HG s 22 %5
FLIRI AL B 2 F BE K] (actin) (gene accession
BCI1G 08198.1) = actin-QF
(TGTCACCAACTGGGATGATATG) e
actin-QR (CTGTTGGACTTTGGGTTGATTG)
B fit 3 A Bchogl Z hogl-QF
(CGGCACCACCTTTGAGATTA) J hogl-
QR (AACCGGTGAGGTTATCTTTGG) 9 «
TEMEE R EY e R 10 pL NS
FIRFIHR SYBR Master Mix 5 uL (Thermo
Fisher Scientific Inc., USA) » Fif&[al5 [ 1%
1 uL (1 uM) ~ E#f DNA 1.5 uL (15 ng) K
FBETK 1.5 uL - KEEMRIES R 50°C 2
min ¢ 95°C 2 min » #3EHEA 40 KIGIETE
B2 (95°C 15 sec B 60°C 1 min) = LatE Mk

Uni-Crown,

number

Bchogl B:[KIZRE & DULE)E H B KR
& (actin gene expression) {7 HEHE (b5
1E - BRI AR B R B E L CFX
Manager software (Bio-Rad Laboratories,
Inc., USA) HETT 73 A3l H B 3¢ i€ £k HE i
(baseline) » 7K R E &8 5 5 T 8
& 3 EEBUBRIRGTE Bchogl FRFK
BRIV RS (59 o

R
— ~ Bosl ZEHE 51

R RIS IR e 51 B IR 12 15 B RAY
4,500 bp Al - MEHEEFERELEF
Hl o BRNER 1,500 FIREFEEEEY o f&HE
Itk 235 EHHERKF I (XP
024546375) » 12 SZRIFRAY Bosl B:[K3Z M
F %1 4 A B B (insertion/deletion) &
B FPy 2883 R 2R 127 E5 1136 il
Bh o W1~ D20 } D17 % 3 HkkEI 2%
PREbE: - EEVERFYIE A - 3 ERES
AN [F] R P BE R RS2 M - HLBR 9 BRI
2 el B ke HERBERFY
55 365 (i BhEE AR Ze % - BT 8 Bk -
Hrh R AR R b IZBR G 5 R
(isoleucine to serine ° 1365S) - ¥ Bl &%
PN = R R D9 B [ RR EE B ik
GX2 5 i FH 52 1 B 198 2 488y K P9 A Ik i
(isoleucine to asparagine * 1365N) Z 3 Bk
D1~ DI1 K G5 » FlIl ¥ J R 3 1 i AR B
Pk I3 WMRREIZ RN ERE RV 127



i B 3% A g 4t

(phenylalanine to serine *

FH 2 A e P % Ry o It 192
F1278) o #5 k&
Btk GX7 [ R EHEFYIE 369 K 373
frEh g A BEL 2R - AR I R 8 Ry T &
J# (glutamine to proline * Q369P) I K&
W i %8 By fh M B (asparagine to serine °
N373S) » HIFRaZ R EH - AL
HR T TR R RR 2 1 SR R AR Y TR PR D9 K
GX2 Al MHIEIRT R E B2 - HE
1 %8 Ok fh i B8 (isoleucine to serine °
1365S) ¢ K [ 4 fii e 58 Ty R P 4 Bk i
(aspartic acid to asparagine * D757N) (&%

—) e
s Mrrl EHBEFAN T

Mrrl BRI FHEA 2,000 bp » #EE L
UL 700 MEERR CEEE A o AL 12 Bk
B BB AR AU 2B AR R - #EETE 42 i
i B PR Rh 22t o A5 SRk oA {8 B — i 1R
Pk - LRI AR L E - B0 —BZE
328 DR] TR R AN (R0 17 380 Ry AN [R) i AR e PR
Pkt > D24 ~ D1 k2 G3 % 3 EtRINER'SE
Fro| B2 iR - s E —{H B AH
A Bh 2 - RITRH R 9 28 380 Ry R4 i
/% (histidine to aspartic acid » H353D) ° {H
TERZ FERE AT BESR 287 Z RARA M 2% by ki
[ (valine to serine * V287S) ~ i BLEE 432
& ML G B 28 588 Ky I B8 1 B (methionine
to threonine * M432T) ~ (7 BEEE 497 2 F %
EEfR 2 (leucine deletion) ~ f7EEE 568 &
RN M 22 8 Ry k% (phenylalanine to

KRBTSR R TRAE 49

serine * F568S) ~ {7 BHZE 634 & FURS e 28
2k BEZ S (arginine to lysine > R634K)
BB 666 & K T2 Bl 258 Ry H 92
(asparagine to glycine * N666G) % - 15§
A R S BRI R 2 MR R RY B bR D11 R
G5 5 HoAth Bh 2 488 I3 A1 A (5] K S A 1 B8
N

= ~ Bchogl R:NFR 5T

AL 4 BRIk ink 22 B SR S R e
TR HREE R - SEBEREREUR > Behogl
IR B R R R R R T S
T FH R A R R R - HL A
BH o WEERIRZ i (BIK) < D9 1Y
HNFRBEI I - B S8R RS2 M i (K
(W) & GX2 MERRH BRI - 55
R R BT EEF RS T R LR > HERIR R
HEIRI TR o BRI A

L RN B A B Ry 1 pg ad/mL - 1A%
4 /NFFZEE - HERREES A
- AHEE#R D11 A /ME TR (B —) -

—
=

il

L RN S 0 M I B g DA S oA
TEVIIX B0 B e %R < — O |H
REZ HREHEH - Pt FE TS
@ o Ry PRESPUSETERRTHI - 28 0 DUA % 58
Tl AN [i) ek 52 1 o e I O T B PR R A T 5L
A B e AR AL PR PR - HETS S0 SRR AN
I © - HRERRERENEY T W
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R EENRBARHELEAEANRRZ LR mrl EHERFY|REE
Table 2. Mutations in the mrrl protein sequence among Botrytis cinerea isolates from strawberry
fruit with various sensitivities to cyprodinil+fludioxonil

Codon Amino acid alteration in the mrr1 sequence!
position WT? 3 GX7 W1 D24 D20 DI G3
69

119
164
165
228
237
258
287
289
290
312
352
353
381
382
392
431
432
437
443
445
449
492
497
498
499
510
511
513
568
579
601
602
627
634
656
666
668
670
671
682
684

D One-letter symbol for amino acids, —: amino acid deletion at codon position 497
D WT: the sequence of AFS33265 of B. cinerea wild type isolate (N11_K_WO8b) is used as a reference

g
N
=
Q
<)
o

naoNQAFPZRIFQAON<S<TI<OA<KQAP -3~ NI <O0THZI P < T3 —~T2Z < —
TATMHmQZER AnQPTmomOAHA<< Tt~ —OATPOZ VPN 3030 <
TR TmQUrCrARnQOPTrnTOA< <O ~—~oORIT PO P AT 3T~
THTMmQUCE IR nAOrPTmnnmOHACE <t dun—~—mOAT PO > 3030 —
TATEHQUE R AnQPToTOAd< <Ot ~—~OATPOE > nA30- T~
NOQAQPZARAQATN ST <L<AXKOAPC —d—=—nZZ<O0THZEZP < T —~0Z~< —
TR TOD QU ARRnQOPTm T OA<S < Ao~ —~ORITI>PO< 3 Z 3T~
nOaNQPZARFQO<TI<OAKQAPCO—~d—=—nIZ<O00UTUHZZI><TA—~02Z~<~
nOQQPZARFOODLSCTH<LCOKQAPE A —~—nNZZ<O0THZEP<TIH—~0Z <~
SATEOUC RANOF TN T AHC<N TN - D AT FPOZ N E NS0T |2
P ETEOOCARLAP N B TAP | cHTMC A —HATIPOZ NN B S 5T S0 |2
TAFTMOQACAANQAPVNLLTEAOR | <HmCHAS—~—HORIPOR A —0-H0—|Q
TR TOmQUCrARR®rnOPTrnTOA< <O H~—~ORITP>POZ P> AT T~
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Fig. 1. Expression levels of Bchogl in Botrytis cinerea isolates from strawberry fruit with

various sensitivities to cyprodinil+fludioxonil. The mycelia of each isolate were

treated with the fungicide at 1 pg a.i./mL after growth in potato dextrose broth for 3

days. Cultures without fungicide treatment were used as controls. The bars denote

standard deviations of three replications.

A F A IR s BRI DU SE TR AH B B 52 8- 1617,
22.28) o BRE K U R NS O B TR Y
BRI e 5 AR o 7 Bh 3 AR Zeidh - g H i
R I BRI A » 1T 5 2 i 2 A B T
B PIEEERR 2 - REWIEHELLE
BE T B AR E 7 BERY B S R A Ry B
RSP RE - Al — B AR R
(46.260) o b FH B G2 N B A AR R EL B
BAL S 5575 TR PRI U 1 1Y 2 1 SR A PR LA
(Colletotrichum gloeosporioides) ) o
Bt 58 DA 3 B PR ol 155 R 22 R B
(group 1II HK) HY BosI FEK] F iE§R A 1 F&
mrrl B9 H'E FF 550 BT L o

Mr - EEEE R AR R A L R
FE BB FER] (Bchogl) HYFREH & 1F B
W FE TR B A [A] RR S MR B PR EL - DU
AE B L fU B A B A Y SE R U EE 1 5
THEH o B. cinerea WIHHAMRIAEEEE Bosl
FERSE AR - B R MEAE I UR B 1Y
R EARFHEEE AT - FRFE
2B IR AT = BB R BRI 2 AR R BRI
1% B g e M S R R A ) SRR 2 P 6
3% o FETK SR AL R K EE A - R AR
iy I 2 B2 B EE R/ AR Y (7:23.34.49)
T AE BRI 807 TR S TR BE R HUBE R
HEZHA - LA - HARRBEE L ZE =8
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75 R H IR 2 AT TS A B VB B R A
(HOG-MAPK pathway) HY IF [f] 3 #2¢ [X] 1
(7.24,33) o Bos] Hk K| 28K S E0HH 2 I
HHERYIE » 38 ATHE & UK B0 7
AEIRNEAPIEEME 12D - KL - FEERETIK
O B TR SRR HIIF - Bos] B [KIRYEETH
(cloned) EL/pHTHHEBEEM - BHIILE
e 2R E R R R B LR A Y I R R
KRR - fEH Bosl EHEFYH »

= W H G262S -~ G265D - G311R -~
R319K ~ V336M ~ D337N ~ V346l -
A350S ~ Q369P ~ N373S ~ G545E K

N609T 5F 12 flEBhZes » HHLbmiide e
PRIFIRFBES 252 7 [MEAE TRz
B2 BTREERMES 1 (EB5Ze% » 5Lk
ZEAB MR BT TR BE Y ECso BUH 3@ 100
ng/mL DL L - S H 78RR KN
I PTEEZE PR O o {H [yt FL K B Ze g o
FAARWIZEE - #5 Q369P K N373S (&
—) » A] REE S Bosl R Y8R
MEEARA - PLEER R (F—) -
AWFFefta ke Bosl HEHERFEY
KZEBZe - Hrh 1365S BLZe85RE MM
LIRS AR R M H R > V1136l
(valine to isoleucine) BEZEREIZ)HE 4 AR R
SEEIE - D7STN BEZE I 43 51] 1A B SE ] X,
SRR WA Bk (D9 R GX2) - #E
THI3E 5% 7 22488 ] BB I B0 1 S S T
LIRS VSRR (Fe—) © F127S Bz 1365N
Zesg a4 B D1~ D11 & G5 5% 3
MR o B hy R B K S R M AR Y B
PR+ b 28 T e B B o S R S 1 RS2

TR (F—) - BE 3 WkEEEHEER
Bhzesg » (HEERI R RS ErYE
A HEW ] RE M A H AR A K 7 2B H
Hh o SE—2B AT L =Pk Bosl J mrrl
HHERYIZE > 2185 Bosl EHERF
S BEZERANE - =Tk - {540
fed mrrl B EFYIEZEE - A D11
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Molecular Characterization of Botrytis
cinerea lsolates from Strawberry with
Different Sensitivities to
Cyprodinil+fludioxonil in Taiwan

Chung-Hang Duan'!”, Guan-Ying Chen'

Abstract

Duan, C. H., and Chen, G. Y. 2022. Molecular characterization of Botrytis cinerea isolates from
strawberry with different sensitivities to cyprodinil+fludioxonil in Taiwan. Taiwan Pestic. Sci. 12:
43-59.

Botrytis cinerea is a filamentous phytopathogen with a high risk of developing
resistance to fungicides. Cyprodinil+fludioxonil (a premixture) is the most frequently used
fungicide against B. cinerea in Taiwan. In this study, molecular characteristics of 12 isolates
of B. cinerea obtained from strawberry fruit with different sensitivities to this fungicide were
investigated. Their fungicide sensitivities were specifically determined according to median
effective concentration values (ECsg), which ranged from 0.023 to 2.986 ug a.i./mL. In
comparing the Bos1 protein sequence of tested isolates with that of wild type isolate B05.10
(XP_024546375), 6 amino acid alterations were observed, including in F127S, 1365N/S,
N373S, Q369P, V11361 and D757N. Among these, alterations in F127S and 1365N only
occurred in less sensitive isolates (D1, D11 and G5). In comparing the mrr1 protein sequence
of tested isolates with that of wild type isolate N11_K_ WO08b (AFS33265), we identified a
total of 42 amino acid alterations. Among these, alterations in V287S, M432T, 1497
deletion, F568S, R634K and N666G only occurred in less sensitive isolates (D11 and G5).
We posit that some of the point mutations in Bosl and mrrl among D11 and G5 isolates

may be correlated with the reduced sensitivity to the fungicide that these isolates possess. In
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addition, more sensitive isolates consistently exhibited greater Bchogl expression than did
isolates with lower sensitivities. Finally, when further treated with the fungicide at 1 pg
a.i./mL, most isolates showed slightly higher Bchog! expression levels. Findings from this
study should enhance our understanding of the resistance mechanism of B. cinerea to

cyprodinil+fludioxonil.

Key words: Botrytis cinerea, cyprodinil+fludioxonil, fungicide resistance, molecular biology,
strawberry



