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Abstract: The YI18A Y118F Y118T S378A S378T H310A H310R mutants of Candida albicans

sterol 14a-demethylase (CACYP51) were constructed and heterologously expressed in D12667, the recon-
structed strain with the deletion of CYP5] gene of the Y12667. With the strains obtained and microsome
enzymes separated, the western blot and the ultraviolet absorption spectrophotometry were used to qualita-
tive and quantitative detect the expressed protein, the GC-MS was used to detect the metabolism activity of
the protein. The results showed that, the target protein expressed successfully in the reconstructed strains,
with the expression level up to 25% of the total microsome proteins. The results also showed that, the wild
type protein had the catalytic activity to its nature substrate. While after alteration the wild gene with
Y118A YI118F Y118T S378A S378T H310A H310R by a single base substitution, the catalytic activity
of protein markedly decreased respectively. So the wild type and mutation CYP51 were expressed success-

fully in Saccharomyces cerevisiae and the expression products preserved the activity to metabolism their
nature substrate.
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PYC/NT/C Invitrogen ,
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: NADP"  6—
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14 EXSHAE% 1L, DNA BYIREL. BEYIEE
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1.6 EHESEREN
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*1 MRHBEABEK
Table 1 Strains used in this study

Strains Parental strains Genotype Transformants Description

Y 12667 Yeast2880C Aerg3

D12667 Y12667 Aerg3, Aergll pTEF1/zeocin/up/down Reconstructed in past study
Rel2667WT D12776 derg3 PYC/NT/C/ERGI11 Reconstructed in this study
Rel2667YA D12776 Aerg3 PYC/NT/C/RG11/Y1184 Reconstructed in this study
Rel2667YF D12776 Aerg3 PYC/NT/C/RG11/Y118F Reconstructed in this study
Rel2667YT D12776 derg3 PYC/NT/C/RG11/Y118T Reconstructed in this study
Rel2667HA D12776 Aerg3 PYC/NT/C/RG11/H3104 Reconstructed in this study
Rel2667HR D12776 Aerg3 PYC/NT/C/RG11/H310R Reconstructed in this study
Rel2667SA D12776 Aerg3 PYC/NT/C/RG11/53784 Reconstructed in this study
Rel2667ST D12776 derg3 PYC/NT/C/RG11/S378T Reconstructed in this study

http://journals.im.ac.cn/wswxtbcn

© PERFRMEIF RS %IEET http://journals. im. ac. cn



1566

g AR

2009, Vol.36, No.10

*2 MRPERBEMK
Table 2 Plasmids used in this study

Reconstructed plasmid name

Core plasmid

Inserting description

RePYC/NT/C/ERG11/WT
RePYC/NT/C/RG11/YA
RePYC/NT/C/RG11/YF
RePYC/NT/C/RG11/YT
RePYC/NT/C/RG11/HA
RePYC/NT/C/RG11/HR
RePYC/NT/C/RG11/S4
RePYC/NT/C/RG11/ST

PYC/NT/C ERGI1 ORF of candida albicans S5314
PYC/NT/C/RG11 ERG11 ORF with Y118A mutation
PYC/NT/C/RG11 ERGI11 ORF with Y118F mutation
PYC/NT/C/RG11 ERGI11 ORF with Y118T mutation
PYC/NT/C/RG11 ERGI11 ORF with H310A mutation
PYC/NT/C/RG11 ERGI11 ORF with H310R mutation
PYC/NT/C/RG11 ERG11 ORF with S378A mutation
PYC/NT/C/RG11 ERG11 ORF with S378T mutation

*3 MRHPEMEIGIY
Table 3 Primers used in this study

Name Sequence
Sc5314forwordl 5'-TGT TGA AAC TGT CAT TGA TGG C-3'
Sc5314reversel 5'-CAC TGA ATC GAA AGA TTG C-3'
Sc5314forword2 5'-AAA GGA TCC ATG GCT ATT GTT GAA ACT GTC ATT GAT GGC-3’
Sc5314reverse2 5'-AAA GAATTC TTA AAA CAT ACAAGT TTC TC-3'

Y118-Aforword
Y118-A reverse
Y118-Fforword
Y 118-F reverse
Y 118-Tforword
Y118-T reverse
H310-Aforword
H310-A reverse
H310-Tforword
H310-T reverse
S378-Aforword
S378-A reverse
S378-Rforword
S378-R reverse

5'-TCT GCT G AA GAT GCT GCT AAA CAT TTA ACT ACT-3'
5'-AGT AGT TAA ATG TTT AGC AGC ATC TTC AGC AGA-3’
5'-TCT GCT GAA GAT GCT TTC AAA CAT TTA ACT ACT-3'
5'-AGT AGT TAA ATG TTT GAA AGC ATC TTC AGC AGA-3'
5'-TCT GCT GAA GAT GCT CAG AAA CAT TTA ACT ACT-3’
5'-AGT AGT TAA ATG TTT CTG AGC ATC TTC AGC AGA-3'
5'-CTT ATG GGT GG T CAA GCT ACT TCT GCT TCT ACT-3'
5'-AGT AGA AGC AGA AGT AGC TTG ACC ACC CAT AAG-3'
5'-CTT ATG GGT GG T CAA CAG ACT TCT GCT TCT ACT-3'
5'-AGT AGA AGC AGA AGT CTG TTGACC ACC CAT AAG-3"
5'-CAT ATG CCA TTA CAT GCT ATT TTT AGA AAA GTT-3'
5'-AAC TTT TCT AAA AAT AGC ATG TAA TGG CAT ATG-3'
5'-CAT ATG CCA TTA CAT CGG ATT TTT AGA AAA GTT-3'
5'-AAC TTT TCT AAA AAT CCG ATG TAA TGG CAT ATG-3'

Na,S,0, 2 mg/mL
550 nm~350 nm

) 2 45

2.1 Sc5314 EE A K ERG11 EE /Y DNA figik

CcoO 30s, . i
E. OMNFIEIE
P450 mg/mg protein= Sc5314 DNA,
A(450 nm — 490 nm) x 1000 pm x 1 ERGI1 ORF
91 IlIIl_1 (ﬁﬁ%/]\;jj\lﬁ:‘%ﬁ)x %Eé@/j&’g(mg/mL) BamH1 EcoR1,
x55%1073 ERGII ORF PYC ,
*A 490nm 450 nm  OD ; ; 1
17 BEEMHNE ’ ’
1 mL ) 1 108 PYC/NT/C
23.5 nmol, 0.15 mg R 109 1734
(Gas chromatography-mass spectrometer, DNA , 1625 bp
GC-MS) CandidaDB (http://genolist.
Activity (nmol/min - mg)= pasteur.fr/CandidaDB/) Blast
P E 535 (%) x I ) B 2 (nmol) , ERGI11
SN I ) (min) x BN il 2 1 YHR0007C 100%
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22 ERG11 EREXRTLT{KHE DNA £ERNF , DNA
IE ; DNA Blast ,
DNA 1,
3 Y118 H310 S378 2

B 1 EHEFARIEYIRIE
Fig. 1 The restriction map of PYC/ERG11IWT and PYC/ERG11 mutates The positive fragment and
standard DNA marker had been marked

118 mutation sequence and blast:
Query 301 ATCATAAATAACCCCTTTACCGAAAACTGGAGTAGTTAAATGTTTGAAAGCATCTTCAGC 360
FEETEEETEEEE e e e e e e e e e e FELREEERLELT
Sbjct 546 ATCATAAATAACCCCTTTACCGAAAACTGGAGTAGTTAAATGTTTATAAGCATCTTCAGC 487
Y118F
Query 301 CATAAATAACCCCTTTACCGAAAACTGGAGTAGTTAAATGTTTCTGAGCATCTTCAGCAG 360
FEETTEEETEErr et et e e e e e e e et e e
Sbjct 547 CATAAATAACCCCTTTACCGAAAACTGGAGTAGTTAAATGTTTATAAGCATCTTCAGCAG 488
Y118T
Query 301 GAATTTGGACAATCATAAATAACCCCTTTACCGAAAACTGGAGTAGTTAAATGTTTAGCA 360
FEETEEET R e e e e e e e e e e e e e e e e |
Sbjct 557 GAATTTGGACAATCATAAATAACCCCTTTACCGAAAACTGGAGTAGTTAAATGTTTATAA 498
Y118A
310 mutation sequence and blast :
Query 181  GTAACAAGAACCAAGCAGAAGTAGAAGCAGAAGTAGCTTGACCACCCATAAGAATACCAA 240
CEEEEETTTEEEEE e e e e e e e ey FEETTTTEEEEEEE e rrd
Sbjet 1111 GTAACAAGAACCAAGCAGAAGTAGAAGCAGAAGTATGTTGACCACCCATAAGAATACCAA 1052
H310A
Query 181  AGAAGTAGAAGCAGAAGTCTGTTGACCACCCATAAGAATACCAATTAAAAGATTAGCAAT 240
FEETEEEEEEEEr e e tre et e e e e e e e e e e rr
Sbject 1095 AGAAGTAGAAGCAGAAGTATGTTGACCACCCATAAGAATACCAATTAAAAGATTAGCAAT 1036
H310R
378 mutation sequence and blast :
Query 181 TGCCATTACATGCTATTTTTAGAAAAGTTACTAACCCATTAAGAATCCCTGAAACCAATT 240
FEETEEEErer Frrr e et e e e e e e e e e e e
Sbjct 1268 TGCCATTACATTCTATTTTTAGAAAAGTTACTAACCCATTAAGAATCCCTGAAACCAATT 1327
S378A
Query 181 CCGTATTTTTAGAAAAGTTACTAACCCATTAAGAATCCCTGAAACCAATTATATTGTTCC 240
CEETEEEEEEE e et e e e e e e e e e e e e e e e
Sbjet 1278 TTCTATTTTTAGAAAAGTTACTAACCCATTAAGAATCCCTGAAACCAATTATATTGTTCC 1337
S378T

2 ERGI11 ORF AR S A9 F I IE
Fig. 2 The sequencing and blastn results of mutation point in ERG11 ORF
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23 BHBERETIREGRIEWEIL 6.54 nmol/(min-mg) 5.82 nmol/(min-mg), H310
20 h, SDS 6.74 nmol/(min-mg) 6.40 nmol/(min-mg),
PAGE , S378 8.22 nmol/(min‘mg) 8.05 nmol/(min-mg),
D12667 , Re12667WT 55kD 4 5 ,
55kD Anti-Xpress Westeron .
Xpress , S ﬁl‘ 158
Anti-CYP51 Western

CYP51 ( 3A,3B) CYP51 , 3
24 RIFZFEEWEEREMENE CYP51
CYP51 s 4 Waterman ,

25% ,
-80°C GC-MS CYP51 ,

11.6 nmol/(min-mg), , , , CYP51
Y118 6.25 nmol/(min-mg) ,

F & -
£ N £ £ S & g )
Pl *:? 6\;" o "? *’?' k] ey
& g &R L 5 Ny N & 2
s o L gJ o o
F 8 Q.-g) 4.5(‘) & o~ a:% & &

E 3 =HZEHB Western JiiE
Fig. 3 The western results of the expression protein ReCYP51
Note: A: The anti-CYPS51 results of protein from Rel2667WT, Rel2667YA, Rel2667YF, Rel2667YT, Rel2667 HA, Rel2667HR,
Rel2667SA, Rel2667 ST; B: The anti-Xpress results of the same protein.

%4 BRMBLYE 2 T
Table 4 The expression ratio of target protein 10l
Total microsome ﬁ I Jt
Microsome protein afterin- (SnYZSOIO Expression £ 8t
duced (mg/100 IEL) ratio (%) E
mL) % 61
ReCYP5IWT 20.40£5.05 5.18+2.14 0.25 E Ll
ReCYP51YA 19.79+3.32 4.8122.09 0.24 z 3
Z 2
ReCYP51YF 21.50+6.89 6.19+2.45 0.28 3
ReCYPSIYT 21.1143.54  5.66+2.99 0.26 0 & I&w- ',{‘ Ié‘ ' & ' & ' & 'G\é\ '
ReCYP51HA 19.7543.67 4424178 0.22 {\5:*’ 4@@ 4{\,6“’ 406“’ *{.pb & ‘&bb 4\"13’
ReCYP51HR 19.58+4.88 4.95+1.43 0.25 S A O U D
ReCYP51SA 18.74+4.23 4.32+1.62 0.23 .
© B4 BEMELEE
ReCYP51ST 20.29+6.75 4.30+2.87 0.21

Fig. 4 The activity of expression protein
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Sample 1D:3-9
061617

Acquired on 09-Jun-2006 at 16:29:13

Sample 1D:3-10
061629

Acquired on 10-Jun-2006 at 00:04:57
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Sample ID:3-3 Acquired on 09-Jun-2006 at 00:29:46
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Sample 1D:3-20 Acquired on 09-Jun-2006 at 12:13:17 32?’61’2'15 ID:3-12 Acquired on 09-Jun-2006 at 20:58:12
061613 13.871 N Sean E[+ 13.297 13.910 b@ Scar? _E|+
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& ' S 1.57¢7
$ 1.30e7 F 57e
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9 e _ it — - ,__’ ~ — - S—
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Sample 1D:3-13 Acquired on 09-Jun-2006 at 17:34:46
061620 > Scan E
13.257 S Scan Eft
100 13871 & e
& 1.25¢7
Y RT
% /
§ = o S

120 125 13.0 135 140 145 150 150 16.0

5 EMNERKYMEARHTYNS-KREKHRERE

Fig. 5 The GC-MS map of protein activity reaction
Note: The substrate is lanosterol and the product is 4,4-dime-ergo-trienol. A is the purified substrate; B, C, D, E, F, G, H, I are the reactions initia-
tion by ReCYP51WT, ReCYP51YA, ReCYPS51YF, ReCYP51YT, ReCYP51HA, ReCYP51HR, ReCYP51SA and ReCYPS51ST respectively.

(6=10] PYC ,
, X-press
, PYC Anti-CYP51
6 X-press s Anti-Xpress ~ Western
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