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Interaction between the conserved amino acid in

Magnaporthe oryzae CYPS1 F helix and Diniconazole

LIAO Wei-Fang'” LIU Ting-Ting' YANG Shao' ZHANG Guo-Sen' SHU Tong'
WANG Le-Le!  YANG Jiao-Yan'"

. College of Life Sciences, Centra ina Normal University, Wuhan, Hubei , China
1. Coll Life S C [ China N LU Wuhan, Hubei 430079, Ch
(2. College of Life Science and Technology, Huazhong University of Science and Technology,
Wuhan, Hubei 430074, China)

Abstract: [Objective] The interaction between the conserved amino acid in Magnaporthe oryzae
CYP51 F helix and Diniconazole was studied, aiming to help for designation of new specific and
effective demethylase inhibitors for M. oryzae. [Methods] Six mutants (P222C, P222H, 1223A, 1223 W,
N224A, N224S) of M. oryzae sterol 14a-demethylase (MGCYP51) F helix were constructed with
truncation of N-terminal 36 residues and heterologously expressed in Escherichia coli BL21(DE3)
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Rosetta. The binding ability of the recombination proteins to the diniconazole was detected by using
the binding spectrum method. [Results] All of the recombination proteins had the activity to binding to
the diniconazole and presented type II spectrum. Compared with the wild type protein, the K, values of
the mutations 1223W and 1223 A binding to diniconazole were essentially unchanged, and the K, values
of N224S, N224A, P222C increased slightly with no significant difference (P>0.05), while the K4 of
P222H increased significantly (P<0.05), indicating that the ability of the mutation P222H binding to
the diniconazole significantly reduced. [Conclusion] The hydrophobic of the site P222 could play a
major role in the binding of MGCYP51 to the diniconazole.

Keywords: Magnaporthe oryzae, Diniconazole, CYP51, Mutation, Binding spectrum
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Table 1 Plasmids used in this study

2 IOk

Reconstructed plasmid

A B
Inserting DNA

PET-30a-MGCYP51(~36 aa)
PET-30a-MGCYP51(~36 aa)/P222C
PET-30a-MGCYP51(~36 aa)/P222H
PET-30a-MGCYP51(~36 aa)/1223A
PET-30a-MGCYP51(~36 aa)/1223W
PET-30a-MGCYP51(~36 aa)/N224A
PET-30a-MGCYP51(~36 aa)/N224S

cyp51 ORF of Magnaporthe oryzae (—36 aa)
cyp51 ORF with P222C mutation (—36 aa)
cyp51 ORF with P222H mutation (—36 aa)
cyp51 ORF with 1223 A mutation (=36 aa)
cyp51 ORF with 1223W mutation (—36 aa)
cyp51 ORF with N224A mutation (—36 aa)
cyp51 ORF with N224S mutation (—36 aa)

*2 RESIHFT

Table 2 Sequence of the mutation primers

5149 FF31 KB
Primers Sequences (5'—3") Sizes (bp)
P222-C forword ACCTGGGTTTCCGCTGCATCAACTTCCTAG 30
P222-C reverse CTAGGAAGTTGATGCAGCGGAAACCCAGGT 30
P222-H forword ACCTGGGTTTCCGCCACATCAACTTCCTAG 30
P222-H reverse CTAGGAAGTTGATGTGGCGGAAACCCAGGT 30
1223-A forword TGGGTTTCCGCCCCGCCAACTTCCTAGCCC 30
1223-A reverse GGGCTAGGAAGTTGGCGGGGCGGAAACCCA 30
1223-W forword TGGGTTTCCGCCCCTGGAACTTCCTAGCCCC 31
1223-W reverse GGGGCTAGGAAGTTCCAGGGGCGGAAACCCA 31
N224-A forword GTTTCCGCCCCATCGCCTTCCTAGCCCCGT 30
N224-A reverse ACGGGGCTAGGAAGGCGATGGGGCGGAAAC 30
N224-S forword GTTTCCGCCCCATCTCCTTCCTAGCCCCGT 30
N224-S reverse ACGGGGCTAGGAAGGAGATGGGGCGGAAAC 30

0.4 mmol/L ¥J IPTG, 18 °C. 200 r/min 5% 5 h,
10 000xg. 4 °C B5.0> 10 min YRR, T THRR
% wh R (BEFR AP 100 mmol/L, Hil 20%, EDTA
1 mmol/L,pH 7.2, FHRETI DTT LK% 1 mmol/L),
IMAZHREE N 1 g/L Y HEE, oK EIY 30 min,

B PEWERE 5 min (BERE 10's, 45 10's), il A DNase
Al RNase, VK U 15 min, 6 000xg. 4 °C B.0»
15 min, WUEDTHE, EETHMREMET, -80 °C
15445 . 1] 10% SDS-PAGE #E/43 25 H 1%

1, %/ Bradford B2 g 2 1 A&t
1.6 EH MG-CYP51 5EMEL S XIEF
Vi

PR 0.5 g/L MBI IMA R A S
350-500 nm $HHHEEEL ; SRIGZUNA 20 pL BIRH
JE(0.005 pmol/LYMmefiss, A4, BTt Fnn,
JIA 20 pL B EE(0.05 pmol/LYJsMafEs | 1 2
JEARAAE o AR A K= Admax[1/AA-(1], HirPA4
T R[] s 8 T B i 4 B DY 1 e RO B e
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YER, T Kl

2 FRE4H
2.1 FEEE cypS1 EFEH) DNA BBYIEE. MF
IIE

TR A/ G 3 = S 5T )
pET-30a-MGCYP51(—36 aa), f{if] Pst 1 BAEGYIIT,
7PAE T kb ZEA I — 45405 ] EcoR V Fil Xho 13
ARGV, 7247 5.6 kb Fl 1.4 kb Z5 45 1Y 554
(B 1), HAUHES R, B9 UE 6 0% B v pE
AR, 2E AR 1 440 bp. FHIEE
cypS1 HEHAK N 1 548 bp, HZE N I BEIX (1)
36 MEIEMRJE IE4FJ2 1 440 bp, F4iZF515 NCBI
K04 % (http://blast.ncbi.nlm.nih.gov/Blast.cgi)if 1 7 2
K51 BLAST 437tk , 1550 550 28 Hh i e
SR M. oryzae 70-15 cyp51 FEHFH—3,
2.2 cyp51 BEERTRA DNA X8 KN FIE

MRYGEILRR AN . FRBSE , R EUY 3 R
FfR P222., 1223 Al N224 43 BHEAT T AR A0 558
A% 25 DNA WJFH1 BLAST HeXf 8, FrA 311

bp

10 000
7 000
5000

2 000

1 000

E 1 pET-30a-MGCYP51(-36 aa) A & E

Figure 1 Identification of pET-MGCYP51(—36 aa) plasmid
by restriction enzyme digestion

IF: M: IkbMarker; 1: Pst1HY); 2: EcoR V/ Xho 1 AU

Note: M: 1 kb Marker; 1: Pst 1 single endonuclease digestion; 2:
EcoR V/Xho 1 double enzyme digestion.
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B 2 cyp5I ORF EEE & =T RSN FIEE
Figure 2 The sequencing and alignment results of site-directed mutation in cyp51 ORF

kD M  Wild P222C P222H 1223A 1223W N224A N224S

-—-
-

.—-._O

97.2— —

- - . -
—
66.4— w—
—
43— —
29.0—~-------

B3 FERRRTR CYPS1 EHEHH SDS-PAGE £iff
Figure 3 SDS-PAGE analysis of mutant and wild strains CYP51 expressed in BL21(DE3) Rosetta
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Table 3 The K, value of recombinant protein biding to W X AR SF AR L172A/G/V. G175A/T AR S
Diniconazole HF HILTEE AL R BT, L172 AIRES SR
P L L L L L R R R
ecombinant protein €gressive equation 45 (Mo h %I By
Wild type y=2.443 9x—0.049 3 0.017+0.004 f}\lis,ﬁ;‘;fﬁ E/J':j% |~ HIJS—SYOPfji ;q(;P51 :;?I;;;;E
P222C y=0.860 9x+0.066 9 0.053+0.035 %ﬁ@ﬁ D231 96#&52%& {ﬁ ia&ﬁ 18] EEJJ:KEI
P222H y=0.728 0x+0.079 6 0.109+0.000 I . F ﬂ%ﬁﬁl: % CYP51 (175 Iﬂgﬂ]—-}j% E/J/H A ﬁ%
1223A y=0.765 6x+0.016 0 0.029+0.011 ﬁ%i%?&% i *“';Ta‘ i F ‘ﬂ%ﬁ;EIZE"J P222 ﬂ] N224
1223W y=0.692 9x+0.020 6 0.028+0.003 { ,\\\T{E e q:‘ '_J}—‘—,f%_f . 1223 E’J'ﬁi‘—f ri‘t[lﬁl_‘l i
N224A y=0.812 5x+0.015 7 0.043+0.033 Z'—(EJEFQ'EXTJ‘:\IX 3 /l\/ﬁjkﬁﬁﬁiﬁj%ﬁ TE,M%# %‘%L
N224S 1=0.620 4x+0.040 4 0.078+0.020 )FHJ-—E IJ:—| }JF DT é%%)‘f}l%&'iﬁﬁiﬁ%% IJ:—| X‘—J‘%ﬁnﬁé
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Figure 4 Binding spectra of diniconazole to wild type and mutants in F helix CYP51

W A: BRI CYPS1 M ; B: 2484 P222C; C: 878K P222H; D: S75{K 1223A; E: 97454k 1223W; F: S945(K N224A; G:

RASARN224S. FEHEE 1 g/L.

Note: A: The wild CYP51 protein; B: The mutant P222C; C: The mutant P222H; D: The mutant 1223A; E: The mutant 1223W; F: The mutant

N224A; G: The mutant N224S. Protein content 1 g/L.
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