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Analysis of Gene Structure, Cloning and Expression of cyp51
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Abstract: The cyp51 primers and two pairs of mutant primers which removed different transmembrane region were designed based
on Ustilago maydis cyp51 gene structure analysis. The full cyp51 DNA fragment as well as mutant cyp51 genes were amplified and
cloned by using the total DNA from Ustilago maydis as template, then subcloned into different expression vectors. The recombinant
expression plasmids were transformed into Escherichia coli BL21 (DE3), BL21 (DE3) pLysS and Rosetta (DE3) respectively. A
series of experiments leads to the finding that only pET32-YH-35 could be highly expressed at the optimal condition of 30°C induced
with 0.5 mmol/L IPTG. The expressed protein (CYP51) showed biological activity by spectra analysis of the protein binding to 4
standard fungicides and to 14 XF-synthetic fungicide compounds, and only one XF-synthetic fungicide compound (XF-113) was
similar to standard fungicides in binding constant. This compound is promising to be a new effective antifungal drug. These results
will facilitate the further study on the mechanism of pathogenic fungi CYP51 and pesticide molecules, and will provide a new idea
for efficient design and development of new anti-fungal drugs.
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Fig. 1 Agarose gel eletrophoresis of PCR products
(A) PCR products of U. maydis cyp51; M: DNA marker III;
1,2: PCR products; (B) PCR products of U. maydis cyp51 mutant
gene; 1: cyp51 YH-20; 2: cyp51-YH-35; M: DNA marker III
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Fig. 2 Transmembrane region analysis of U. maydis CYP51
(A) the whole sequence of CYP51; (B) transmembrane region
analysis of truncating N-terminal 20 amino acids;
(C) transmembrane region analysis of truncating N-terminal
35 amino acids
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CYP51 K745 1e9x B A MZERFM, KRB
CYP51 [Fl it 2 [a] 748 AR 45 1) b HLAT AR w5 A AH 0L
JE(F 3B)o AR A T 25 5 T LA I 42K ) 47 A
AT Z B 7E 25 A 2540 AT B AR Ak . oK B K
CYPS1 4K 7 I RN AR AR 2 [A] 26 S8 25 [ 45 44 1
FAAE— S22 55 1 = 2 25 () 45 #) v 36 2 0 A9 I
LR EILFEA R 30), BRI 5 A8 (R
15 4 5 5 B 1 AE B M TR AR AR ]

3 RIREES
Fig. 3 Homology modeling analysis
(A) 3D model of CYP51; (B) superposition of the model of CYP51
(purple) and the template (yellow); (C) superposition of the model
of CYP51 (yellow) and the mutants (CYP51-20 mutant blue;
CYP51-35 mutant purple)
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Fig. 4 Restriction analysis and construction of
recombinant plasmid pET32-YH-35
(A) construction of recombinant plasmid; (B) Restriction analysis
of recombinant plasmid; M1: A DNA/Hind III; 1: pET32-YH-35
EcoR I; 2: pET32-YH-35 EcoR I/Hind III; 3: pET-32a EcoR I;
M2: DL5000 marker

2.4 cyp5l EFE K REK cypsl EE R FRIE

HE W5 B TR cyp51cDNA 4K 1686 bp,
S E 14 F R 2 62 kD; RAFIK cyp51-20 cDNA £
1626 bp, IS HE 14 F 2K 59 kD; cyp51-35
cDNA K 1581 bp, 4B HE 144 58 kD, pET-32a
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AR A trxA JEE, LSRR E A AR
12 kD, ¥Hyairny 9 FhE 4l iikid% A E. coli BL21
(DE3)ifs 351k, itk IPTG ¥R ¥ (0.1 mmol/L .
0.5 mmol/L 1 1 mmol/L)FNif S & (37°C. 30°C,

20°C)Ff 7k &4k . SDS-PAGE /3 Hr4h R 0:
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Fig. 5 SDS-PAGE analysis of recombinant protein
M: protein molecular weight markers; 1: un- induced,
2: induced for 6 h

KT 3 E. coli ik T R F kWS 5 AR A
EH., 45R 85, 78 30°C, 0.5 mmol/L IPTG S T,
pET32-YH-35 T FRAE 3 FifE R P nl kik,
M pET32-YH-20. pET28-YH-20, pET28-YH-35,
pGEXKG-YH-20 #1 pGEXKG-YH-35 7£ 3 F i ¥ A
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MEEEAE 400 nm A2 A7 A AT, FE 430 nm 224 U,
JE MUY B 1T R P450 B9 454615, H AA-s00 BEAR
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Fig. 6 Spectra and plot analysis of tebuconazole binding to
recombinant U. maydis CYP51
(A) spectra of tebuconazole binding to CYP51; (B) Hanes-Woolf
plot for tebuconazole binding to CYPS51
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SRR FERAHL R D, Ko BRI HHEH

XF-113 456 5 BN EH T iy S AL R w0, R AT 7T e

T K 0 T B 2 FLR R

Rl FETAMESUEVESEHEERBEME CYPSLE
BHEAEHSN

Table 1 Binding constants analysis of fungicide and
recombinant U. maydis CYP51

Standard fungicides

Tebuconazole 0.110 Diniconazole 0.255
Triadimenol 0.057 Triadimefon 0.252
Synthetic fungicide compounds
XF-22 0.679 XF-36 0.798
XF-38 1.647 XF-40 1.383
XF-49 1.160 XF-62 0.984
XF-78 3.641 XF-87 0.915
XF-100 0.463 XF-113 0.307
XF-115 0.840 XF-118 0.321
XF-167 1.360 XF-169 0.620

3 Wik

FOKEAE cypS1 TERRIEEEEE S k"
R RS, —HAR WA CHE . AT R
ARk ATF, WIS RO B cypS1 B EAk
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WRE | TR 15 2% 35 JL U T 2 S BRI ), 7
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BRI CYPS1 2518 N i 7 41 A 15 5 BV T 3Rs i
B —E A HIVE A
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W AR R 2E T B 2P S & A R T T
PSR Hr . 45 R ERAE N UL PRSI, HEF N
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JOT 4 ) RE T PR R e — A /s, T 25 JEGE 1 A N
Ui 1Y) 5 B IX, AR AP AR, A AT DA T S R
Ko M T N I 20 NSRRI, N i (1) 85 15 X 25
FA F B A Sy — IR S R, AR TN i 35 4
SR, Bk KRR, BB AT B R Y
Shk, WU R SR Al A T R R R
P T TR B CYPS1 (4K ¥ 8 F S AR R T )
F14) 235 R4 S0 43 A7 e BH, A5 3 (10 28 AR IR R (1 AN 4
JF 51 B4 5 F I ) TS R A ) o AT DA T
FOK AT CYPS 1 58 A 1A B 115 1] Fy il 27 Joi A
[, MERTEHECR RS R, UL E B eEMma T 2 4
RASKES, I T CYPS1 AR R I8 JFk: (pET
M pGEX-KG), 22107 KT 23518 F Wi (BL21
BL21(DE3)pLysS . Rosetta (DE3))H i G % ik .
SDS-PAGE £53& W] (A —F N s B4 T 35 &
JEWR E K B oy CYPS1 58 A K Y T 4H Ok
(pET32YH-35)7E K HT i BL21(DE3)H BEAE 547
Feik. LLERAM-ATWETEXT EOK BRI CYPST 5
ISR S G E R MR R T4 ERBRH A
CYPS1 FgHA MG, XF RAMELAYT LS LK)
CYPS1 HHZ5 &, ARETFENHAERA . bRk
PEWEIX, SR PEPEAE R, AR T R IE R . bR R
N i 20 > S FR AR N ¥ 51 0 B 4L R AS BE Rk,
ARE S X A MEIERA G, ETFHENE
Fhog AR AT 4] ffiokr, HA pET32YH-35 REfEKiA,
HeBEHA TR AR RS EEE AR TR, T
it pET-32a H B HAMERKAA & S A X,
HRBHHEAA 5 Filb— 2058
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