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Analysis of AURI gene sequence and enzymatic activity in Botrytis
cinerea and its mutants with aureobasidin A-resistance
ZHAOLi GOU Ping" LIN Hui-Zhen ZHAO Hong-Xia
(College of Life Science and Technology, Xinjiang University, Urumqi, Xinjiang 830046, China)

Abstract: [Objective] To explore the relationship between AURI gene sequences in Botrytis cinerea
and its mutants with aureobasidium A-resistance and the activity of Inositol phosphorylceramide
(IPC) synthase. [Methods| Molecular-biology methods were adopted to determine the AURI gene
sequences of the wild type and the mutants. The activity of IPC synthase was analysed by
HPLC-FLD. The content of ceramide was used the method of benzene formylation. [Results] The
results showed that 4 different mutant strains resisted to inhibitor AbA of IPC synthase. Their mutant
types were: (1) AURI gene lost an intron; (2) AURI gene lost an intron and one amino acid mutated
(P1558); (3) AURI gene lost an intron and one amino acid mutated (V33A); (4) AURI gene lost an
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intron and three amino acids mutated (F237L, S177P, and P155S). Both the mutant with the AURI
gene lack of an intron and the mutant with the AURI gene lack of an intron and the mutant of P155S
had stronger resistance to AbA. The determination of ceramide content showed that IPC synthase of
wild type was inhibited to cause ceramide accumulation, and the mutants could resist to AbA
inhibition on IPC synthase. [Conclusion] The intron of AURI gene plays an important role in the
regulation of IPC synthase. AbA inhibites IPC synthase from inducing ceramide accumulation, [PC
synthase is a key enzyme in sphingolipid metabolism.

Keywords: Botrytis cinerea, AURI gene, Inositol phosphorylceramide (IPC) synthase
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Figure 1 IPC synthase catalyzed reaction in sphingolipid metabolic pathways
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1.1 E#EFAIRF

(B. cinerea)

(Escherichia coli) DH5a

(BcAURI)
EMS AbA a
pMDI18-T Vector BamH 1
Sal T Prime STAR HS DNA Polymerase 7ag DNA
Polymerase 10 mmol/L dNTPs Mix TaKaRa
( ) DNA
( ) DNA
Cs-NBD-Cer ( ) PI( )
Matreya
1.2 WA
121 REEME AURL EE KT
6 AbA
28 °C 150 r/min 4d
DNA
DNA AURI F
(5'-AGACGGGAGCGGCTACCCTTTTA-3') R

(5'-CACCTAACAATGACCTCACTAAGC-3') PCR
Buffer (Mg®") 5 uL dNTPs (2.5 mmol/L) 4 uL
(10 umol/L) 1 uLb (10 pmol/L)

1 pL  DNA polymerase 0.6 pL 5 uL
ddH,O0 50 pL 94°C5min 94°C50s
64°C30s 72°C1min 35 72 °C 10 min
5uL 1%
PCR ( DNA
)

122 HHEEMTZERERE: pMD18-T
vector [9]

3 PCR

PCR
BamH 1
Sal 1 ( 20 uL)
10xTaq Buffer 2 uL. BamH 1 0.5 uL Sal T 0.5 uL
S5uL 12 pL 37°C
123 FHMNER S
AbA
BcAURI
DNA
GenBank BLAST
DNAMAN
1.2.4 IPC SHEEFENME: IPC
IPC Burke

[10]

0.1 mol/L NaCl
1 mmol/L EDTA
1 mmol/L

25 mL
0.05 mol/L Tris-HCI1 (pH 8.0)
1 mmol/L EGTA 1 mmol/L Benzamidine

PMSF 1.5 mg/L Leupeptin 3 mg/L Pepstatin A

4°C  2000xg 15 min
20 000xg 15 min 100 000xg lh
400 u. 50 mmol/L
Tris-HCI (pH 8.0) 10% 0.25 mol/L 1 mol/L
DTT Bradford
IPC IPC
Zhong [t pH 7.0

50 mmol/L.  Tris-HCI 10 mmol/L EDTA 150 mmol/L
NaCl 10% 2 mmol/L CHAPS

Cs-NBD-Cer (6-
(N-(7-Nitro-2,1,3-benzoxadiazol-4-yl)amino)-hexanoy

lceramide ) PI(
) C¢-NBD-Cer 0.1 mmol/L PI
2 mmol/L 0.1 mg/L
50 uL 30 °C 20 min
10% 12 000 r/min 5 min
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10 uL HPLC Cis bp Marker A B C D E F bp
(15 cmx4.6 mm) Ae=465 nm A, =530 nm 2000
1 mL/min 25 °C 50% 1000 S
CH;CN-50% H,O (0.1% CH;COOH) 90% =0
CH3CN-10% H,0 (0.1% CH3COOH) 100% 222
CH;CN 10 min C¢-NBD-Cer 100
IPC IPC
1 1
125 #HEEBERHEENE:
. 2 AURL ERH ¥ &
4mol/LNaOH  52°C  gjgure2  AURL cDNA amplified
24h pH 7.0 A-F A-F.
8 000 r/min 10 min 5 L Note: A—F: The mutants A—F.
10 min 8 000 r/min 10 min
(1:2:0.8 ) B IPC
50 °C 4h P155S  S177P C
5 F237L TC IPC
2:2:1.8 P1558
TD TE N
V33A 1 IPC
1 Cp-Cer 280 nm
oD 33
155 Pro 177 Ser 237
2 ZR545H Leu
2.1 MEBEBMRARTINAURL EENREREE Val  Phe IPC
6 155 Pro 177 Ser
DNA AURI
1000 bp 2.3 AbA MREEMEE IPC & HEERIF M0
IPC 2 6 C¢-NBD-Cer  PI AbA
PCR AbA
22 FIMESERRSH IPC
AURI 1 135 2 AbA
117 231 115 bp AbA IPC 42.4%
6 IPC AbA IPC
115 bp AbA AbA
TA TF 8.80%—0.35% ADbA
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*1 REBFWERTRE IPC SHEBRT XIGRRT SR

Table 1 Mutation region of IPC synthase and mutant amino acids in Botrytis cinerea’s mutants
N C

Mutants Intron N-terminal domain Middle C-terminal domain

Mutant TA
Mutant TF

Mutant TC P155S
Mutant TB P155S S177P F237L

Mutant TD V33A

Mutant TE V33A
IPC (339 ) 3 N 1-113 114-226 C

227-339
Note: The IPC synthase (339 amino acids) was divided into three regions on average, N terminal region is 1—113 amino acid, the middle area
is 114—226 amino acids, C terminal region is 227—-339 amino acid.

FR2 AbA WEFARFIZRI(K IPC SREEE NI

Table 2 The IPC synthase of wild-type and mutants were determined in the absence (-) and presence (+) of AbA

IPC synth:sz(;ctivity [pmol/(min-mg)] APAC) APA () Enzyme activity decreased (%)
Wild-type 6.150x10 3.540x1072 42.40
Mutant TB 5.860x10 2 5.570x102 4.90
Mutant TC 5.770x10 2 5.750x102 0.35
Mutant TE 5.690x10 2 5.190x102 8.80
Mutant TF 6.060x1072 5.985%102 1.80
% AbA AbA  IPC

Note: Enzyme activity decreased% is in AbA and the lack of AbA activity decreased percentage of IPC enzyme.

TC  AbA 12

AURI P1358 10 0 No AbA
AbA TF  AbA o 2 mg/LL AbA

AURI AbA

2.4 AbA XHEZERZRI S
IPC IPC !

Ceramide/Fungi (mg/g)
=N

0
AbA ADbA 51% 3 Wild-type Mutant TB Mutant TC

IPC B3 BN
ADbA ADbA Figure 3 Determination of ceramide
e GARF ST kR 58 BT 5 A 22 I i 1 22 T B
Note: Y-axis: Fungi per gram contains the number of milligrams of

AbA IPC ceramide.
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