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Analysis of relationship of retrotransposon TCA4 and drug resistance of Candida albicans
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[Abstract] Objective To study the relationship between expression of retrotransposon TCA4 stimulated by high temperature
(37°C) and resistance in Candida albicans strains to explore the molecular mechanisms of drug—resistance in Candida albicans .

Methods The minimal inhibitory concentrations ( MICs) of stimulated Candida albicans strains to fluconazole were determined by
broth microdilution method. Spot assay was performed to compare the resistance to miconazole and H, 0, between wild type and de—
rivative strains. The total RNA of wild type and derivative strains were extracted and the expression of the retrotransposon TCA4 %
ORFs ( Orf19.2668 and Orfl9.2669) were examined by real4ime RT-PCR. Results Long-term exposure to high temperature en—
hanced the susceptible of Candida albicans to miconazole (2 pg/mL) and H,0, (5 mmol/L) ; The incidences of Orfl9. 2668 and
O1f19. 2669 overexpression in strains induced by high temperature were significantly higher than those in parental strains ATCC-—
10231. Conclusion Fluconazole—resistance in Candida albicans strains is related to the transposition of retrotransposons TCA4. At
the same time there may be other mechanisms involved in the formation of drug resistance in Candida albicans strains.
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1
( Candida albicans ) ATCCH0231

o

( CLSI) M27-A
2
( SDA) : 10 g
40 g 18 ¢ 900 mL
2 mg/mL 50 mL pH 7.0
1 000 mL 4°C - YEPD
10 g 20 g 20 g
900 mL 1 000 mL 4°C
3
30% (
) ( miconazole MCZ Sigma)

( dimetuyl sulfoxide DMSO)
o RNAout (

D2215) Reverse Transcriptase XL ( AMV) ( CodeNo.
D2620) Ribonuclease Inhibitor ( CodeNo. D2310A)
Random Primer ( 6mer) ( CodeNo. D3801) dNTP
Mixture ( CodeNo. D4030A) ; SYBR-Greenl Premix
Ex Taq ( CodeNo. DRRO41) ;

1.4

T-gradient PCR . real-time PCR
( Bio-Rad) ; Multiskan MK3 ( Lab-
systems) ; MJX (

) ; Eppendorf 5417R ( Ep-
pendorf) ; ( Unico UV2000 Spec—
trophotometer)

1.5
YEPD
ATCCH0231 1 mL
YEPD 37°C 16 h
10 pL 1 mL
YEPD 37°C 24
ATCCH023137C.
1.6 spot assay
SDA SDA
(121°C 15 min)
(MCZ) 2 pg/mL H,0, 5 mmol/L
o ATCC-
10231  ATCCH023137°C YEPD
2 16 h 3000 xg
5Smin 1 mol/mLPBS 2
YEPD 1 x 10’
cells/mlL 10 5 1 x
107 cells/mL 1 x10° cells/mL 1 x10° cells/mL 1 x
10* cells/mL 1 x10° cells/mL. 4 L
30C 48 h
1.7
ATCCH0231  ATCCHO0231-37°C
1: 100 1 mLL YEPD 30°C 200
r/min 16 h
o YEPD
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16 h 600 nm 18SrRNA  Ct Ct
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DMSO 0.5% 30C RT-PCR Ct
200 r/min 0.2.4.6.8. 18SrRNA ACt ACt =Ct
20,24 30 h 100 pL ( ) -Ct ( 18SrRNA)
600 nm 0D oD ATCCH0231 ANCt AACt= ACt (
o ) —ACt ( ) Ratio  (
1.8 PCR TCA4  ORF ATCCH0231 )
Ratio =2-AACt Ratio >2
RNAout ( ATCCH0231
) RNA DNA o PCR 3
DNA RNA Ratio (x =35)
0D260/0D280 1.8 TCA4  ORF o
2.1 RNA o
RNA B #5357 cDNA 2
5 x PrimeScript Buffer (4 wL) . Enzyme 2.1
MixI (1 L) .Oligo ( dT) Primer ( 1 L) .Random 6 ATCC-
mers (1 wL) \RNA (1 pg) .RNase Free dH,0 ( 10231 MICg, =0.5 pg/mL

20 pl) -
37°C 15 min 85°C 5 s 4°C o
PCR
( DEPC ) RNA o
RT-PCR B
1o
RT-PCR : 2 x SYBR
Premix Ex Taq IT (10 wL) .Primer FWD (0.5 L) .
Primer RV (0.5 L) . ¢DNA (2 uL) .ddH,0

(7 ul) . RT-PCR
95°C 1 min;95°C 10 s 60°C 20 s 72°C 30 s 40
o ( cyclethreshold Ct)

1

Tab.1 Primer sequences used in this study

(53)
1 18SrRNAF TCTTTCTTGATTTTGTGGGTGG
18SrRNA-R TCGATAGTCCCTCTAAGAAGTG
2 0rf19. 2668+ TTCTCGTTAGCGGTGTCTC
0Orf19. 2668 R TGTCATACTATCTGGCAAT
3 Orf19. 2669+ TCTCGGTTACGGCTCAG

0rf19.2669-R GTGCGAATCATTGGGTG

ATCCH023137C  MICy <0.125 pg/mL.
2.2  spot assay

o ATCCH0231
ATCCH023137C (2
wg/mL)  H,0,(5 mmol/L)
YEPD ( 1) o
2.3 YEPD
16 pg/mL 24 h ATCC-
1023137°C ATCCH0231
o ATCCH0231
ATCCH023137C
( 2)
2.4 TCA4  Orf19.2668  Orfl9.2669
RT-PCR Ct
Ratio ATCCH023137C
TCA4 Orf19. 2668
Orf9. 2669 ATCCH0231
( 3) .
3
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Fig.1 Results of spot assay. Each strain was grown from D600 =0. 1 until D600 =0.1 =1.0 4 pL of each dilution was spotted onto YEPD-agar plates
supplemented with drugs. Plate were incubated for 48 h at 30°C  Fig.2 Growth curves of fluconazole ( FLC) against C. albicans ATCC40231 and
ATCCH023137°C  Fig.3 Relative expression values of retrotransposon TCA4s ORFs ( Orf19.2668 or Orf19.2669) in the high temperature induced

strains and the wild type strsin. 18SrRNA was used as the internal control. n =3 x % s
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