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Abstract: ERG11 genes from two different Candida haemulonii strains were cloned and their functions were
verified for studying the mechanism of antifungal resistance. To obtain ERG11 gene, degenerate primers
were designed according to the conserved sequences in Ergll protein from the other four types of Candida
spp. Partial ERG11 ¢cDNA was amplified by degenerate polymerase chain reaction (PCR). And 5" ¢cDNA
and 3’ cDNA were amplified by rapid amplification of cDNA ends (RACE) method. The full-length ERG11

coding sequences (CDSs) were obtained after aligning and splicing. Furthermore, ERG11 CDSs were cloned
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into pYES?Z and transformed into Saccharomyces cerevisiae (S. cerevisiae) which is auxotrophic for uracil.

The susceptibility of yeasts to fluconazole was assayed following Clinical and Laboratory Standards Institute
(CLSD MZ27-A3. The results showed that the complete ERG11 CDSs were obtained and identified through

homologous alignment of Ergll proteins with other Candida spp. Moreover, the susceptibility of yeasts to

fluconazole was obviously reduced by overexpression of Ergll proteins in S. cerevisiae. It is suggested that

ERG11 genes can be effectively cloned by degenerate PCR combined with RACE and their functions could

be preliminarily verified in pYES2 yeast expression system.

Key words: Candida haemulonii ; Degenerate polymerase chain reaction; Rapid amplification of cDNA ends

AR 5 AR e (R 22 B2 1 ( Candida haemulonii
C. haemulonii ; I 22 ¥ 1) SRR IR D IR G T B0
TRV 90 1) A i 58 W 1 s R ) T A L R
P B AT BRI AL EBOR A, 5
GBI T B AZ 0 S A e i S A 5 o
SR G LR MUAE ST . A AR R A ER B X 2 Rl
RGP 245 I R 3697 H DR A 1R AVE & RN
AR R 22700 DR AR 9 LT 24 ML ) LA T S I PR
RS AR TR X RS A 114 T 24 L A 45 B i
14a-FeH AL BN (ERG1D) 2848 ol i ik L AME
ARk LA S H . HeP, ERG1L 378
ot 2 TR 2 de B UL R RO B A R I A B
TR SRS MR B R 110 2 S T S R S A R T Bk
W ERG11 [, ST AR e BBk i B R 241 7 51 oK
1 A IE 5 R T I R A Wl BE S 1 (degenerate
polymerase chain reaction, degenerate PCR) 2 it
# cDNA K % ¥ # 3£ (rapid amplification of
cDNA ends, RACE) . Jif, J) 3¢ B thi A A g & Bk T
ERG11 A, 4 pYES2 B BE LR 5 RGP )
A IIEH TR,

1 #R57E*®

1.1 SEIE#k

PIPE A R JE & 2K B I R 2 BBk g 5N
BMUO05228 ( Candida haemulonii ) 1 BMU05314
(Candida duobushaemulonii) , sy &M B,
1.2 FEHHREMRYE

BB R A S E K A R (E B
. ( National Center of Biotechnology
Information, NCBI) %% #i% FE Chttp://www. ncbi.
nih. nlm. gov) ., BlockMaker #X {}: Chttp://blocks.
fherc. org/blocks/make_blocks. html) , 345 ¥ %)
fil I 22 & 5 % 1 R 51 ¥ (consensus-degenerate
hybrid oligonucleotide primers, CODEHOP) %X {f:

(http://blocks. fhere. org/blocks/ codehop. html)
1.3 i

TRIzol Iy § Thermo Fisher A &), PFU DNA
RAM . Tag DNA R4 i, T4 DNA JEHEHEIE A
NEB A 5], cDNA ¥ 15 & 15 H Thermo Fisher
/27,5 RACE #l1 3'RACE X7 & [ Clontech 23
A P B R A A B R) & W B Bioflux 23 A,
PYES2 5 kL A1 R 74 1% £} 32 1k R 4 A Thermo
Fisher /3 H] .
1.4 E#k DNA 1 RNA $2E0 % cDNA 45

W7 Bk T 40 0l 4 R T R B R A OB 3 i
(potato dextrose agar, PDA) &} i 15 55 5 & I,
30 C K5 % 48 h, §% 35 T e B 7 R 45 4 B (yeast
extract peptone dextrose, YPD) ¥i& 1A 1% 33 & v,
30 'C,200 r/min, ¥ 3% 24 h, B.OWEM T, —&F
53 T T B L PR 20 4 B S 4 BURE R 24H DNA, )
— B2 AW 5 ] TRIzol I #2BUE RNA, #&
J5i F cDNA 438120 & [ e s 3845 cDNA,
1.5 &7 PCR ¥ 18R{G F E B cDNA £ 5

1 NCBI s h 4y 3k B Candida albicans
Ergll protein ( GenBank: ACT21069.2 #Hi
XP_716761.1 ). Candida parapsilosis Ergll
protein ( GenBank: ACT67904. 1). Candida
tropicalis Ergll protein (GenBank: AAX39316. 1
I AAX39313.1) | Candida glabrata Ergll protein
(GenBank: AAX39317. 1 #1 ACI24047. 1) JF 41,
4t BlockMaker fll CODEHOP 75 £ 8 fF 4b 3 3 15
SRR (T RS (R D it 471 IF PCR, 2
WA % :cDNA 3.0 pL.2 X PFU mix. | FiiEs ¥4
1 pL ok % 25 pL. JB 2 F:95 C 3 min,
95 C 305,50 C 305,72 'C 1 min, 3t 30 fF#R, HEF
— MEFRRALIRE EFF0.3 'C; 72 C 4Ef 10 min,
PCR ¥z 2lifk . se ke T He X534, 3145 Hh ]
BHB R B,



ST L A AR A AR TR 22 15 B 14025 HREAREERE D (ERG D) B4 v 1 D) BER) A0 45k - 91 -

x1 FARFERBSIY

Tab. 1 Primers used in this study
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R: TTAGTACACGCATGTCTCCCT

F: ATGACCTTGAAGGATCATCTTG
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Fig. 1 The electrophoretogram of the products from degenerate
PCR, 5'RACE and 3'RACE PCR
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Tab. 2
fluconazole after transforming with pYES2-ERG11

The susceptibility of Saccharomyces cerevisiae to

MICs, of fluconazole (pg/mL)
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