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PCR-RFLP 7£ VVC 58 BR 1 1 A 245 5 H 1Y b

T X%, B4, XWaH(F T SR b A, S5 550003)

WEBR MARFERFEKE 2 5MHR A B4 KB (polymerase chain reaction-restriction fragment length polymorphism,
PCR-RFLP) % A peik A 4 %2 5h 01 0138 & 2k B 9% (VVC) AR X & 2kt 8 AP, JF T A1 35 2 & 33k ik | Vitek 2 YST %52 F 4o
PCR-RFLP 3 #t 7 ik 5 2 AR B A AP 9 LR BATH R F M. Fik KEFTa Tkl VVC B B E &k A B A
100 %k, B+ d & = 9338 {0 4% % ( cetyltrimethylammonium bromide, CTAB) 342 B A2k 1 DNA,PCR ¥ % A 2k 14 DNA 44 ITS
R B BATR G 547 R &R A A 0 AR A D 5 2 &35 70k Vitek 2 YST %2 F 4= PCR-RFLP 3 b7 sk st L b 47 %2
AR FLER A BATAE” B 3 M F ZE R ERA AN EAE, R HBEEZERFETSHRAATAARA L 2 Bk
BEGARECHERE YR ELE, Viek 2 YSTE R FP, 1 %k 4AZkHE 5 2 AT A2%kB L T R E, Cyberlindnera fabianii
Candida orthopsilosis 55 Candida metapsilosis % % 4% i%; PCR-RFLP X A A48 Msp [ T R 2 X £ A % B F % Candida
metapsilosis ,Candida orthopsilosis 535 T AR BA X EER , St —F XA A8 Apa 1 5 Neo 1 T ¥ Candida metapsilosis .
Candida Orthopsilosis 5% FHARE ZH LT, HBERER KN ENOARNE L EAKRA ATAKRBFINEKE L
A F 100% , ¥ IF A& 2k 6 58 EAF A 73.1% ; Vitek 2 YST %2 £ 7T 52 % WA ZRH L EH R85, RS T Cyber-
lindnera fabianii ,Candida orthopsilosis &5 Candida metapsilosis 4 3F % JL A2k H ; PCR-RFLP H K Tk A LA T A AKX E R
Hro G518 PCR-RFLP AR A -T2k 4 5 2 e R AR B LR T #0088, A A RSF0 2R AT %
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Application of PCR-RFLP in identification of vulvovaginal candidosis-related Candida strains

DING Wenjing, QU Wei, WEN Tiantian ( Department of Clinical Laboratory, Guiyang Maternal and Child Health Care Hospital, Guiy-
ang 550003, Guizhou, China)

Abstract: Objective To identify rapidly and accurately the vulvovaginal candidosis ( VVC) -related Candida species by polymerase
chain reaction-restriction fragment length polymorphism ( PCR-RFLP ) technology, and compare the results of CHROMagar
chromogenic method, Vitek 2 YST identification card and PCR-RFLP to evaluate its methodological quality. Methods A total of 100
strains of Candida species were collected from VVC infected subjects in Guiyang Maternal and Child Health-Care Hospital. Candida
DNA was extracted by cetyltrimethylammonium bromide (CTAB) method. The ITS fragments of Candida DNA were amplified and se-

¢

quenced, and the sequence was considered as the “gold standard” for the detection. The accuracy, sensitivity and specificity of three
methods, i.e., CHROMagar chromogenic method, Vitek 2 YST identification card and PCR-RFLP, in the identification for Candida
species were compared. Results In the results of identification by CHROMagar chromogenic method, 5 strains of Portuguese yeasts
and 2 strains of Saccharomyces cerevisiae showed wrong lilacy colour. By Vitek 2 YST identification card, 1 strain of Candida albicans
and 2 strains of Candida iropicalis could not be identified and the identification results of Cyberlindnera fabianii, Candida orthopsilosis
and Candida metapstlosis were wrong. By using endonuclease Msp | enzyme PCR-RFLP method could successfully identify all the Can-
dida species except Candida albicans, Candida orthopsilosis and Candida metapsilosis which could be differentiated further by using en-
donuclease Apa I and Nco [ . The accuracy rates of identification results by CHROMagar chromogenic method was all 100% for Candi-
da albicans, Candida krusei and Candida tropicalis, but low specificity (73.1% ) for Candida glabrata. Vitek 2 YST identification card
could identify common Candida with high accuracy, but could not identify the rare candida, such as Cyberlindnera fabianii, Candida
orthopsilis and Candida metapsilosis. PCR-RFLP technique could identify all Candida species quickly and accurately. Conclusion
PCR-RFLP technique may provide a new option for early and accurate identification of clinical Candida infection, which should have
good application prospect.
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SRR o VVC B RVVC B 32 80 O 1 7%
PRI, (EUR R SR SR AR I3 2, S il 77 £
i PR L A (5 P A A B i, 6 LT L 2 M iz
PR R AR A& PR S DR B SRR Ok 2
FUSIRE 0 B R WL R RS SR, A RSBk
RO B 25 W) O U A AE 22 5 DE T R, B
ARER T [ 24 ) A SRR B AR T SR L O
TSR VR B AN = ST R 245 W) 1 i
ZPERE , 5O AR SURE M R AR 25 i
L, G301 B 4 RE A R R R (RO AR BB R
B A F T8 I RIGTT o

UEARR, 70 T A 00O KR D S A W ) M
7E TSRt TR A, o, BRI A DT A BT I
J# 2 2% PCR ( polymerase chain reaction-restriction
fragment length polymorphism, PCR-RFLP) [ H.#4F
g i, SRAHRE MR SR R SR AL )2 N T 2 A
AP E o ABFTIIER N ] PCR-RFLP J34rik
XA GER W A AT S E O H LS BRI 1TS X
Bl Py 45 R O A bn i, X R 5 ARG 5
Vitek 2 YST %5+ .PCR-RFLP 3 F 7 3 X & Bk A
FRURH ) 48 72 ROR AT FEB A , 2 i e — b 7 |
PR MERA Y 552 T 1%

1 MRS Ir ik

L1 AR W 5t BT IH 4 O 4g e 2015 45 6
H—2016 4£ 5 J] VVC H 5 & Bk 18 15 77 BH M 18 ik
100 #ko FI&BE B ATCC 90028, jf °F- 1 /& 2K B
ATCC 22019 7 A2k 18 ATCC 6258 i 5 M EERL A
F R R DX Il R BE 2 B 5 O I, R R R T
ATCC 13803 J6iF & Bk ATCC 15126 W F It 5
PR AT PR 2] o i R TR AR FIAR VA R AR 24 P A i
TRAALRAF E R

1.2 FZE0 5104  PCR mix 5[4 (ITS1:5'-
TCCGTAGGTGAACCTGCGG-3' \ITS4:5'-TCCTCCGC

TTATTGATATGC-3") Msp 1 [} . Apa 1 fiff . Neo 1 [iff
(SN IRIR AR R A A, TR % BG4l
(RBINZ A TREA ), BH 57 B 1 R 28 (3
[E Chromagar /7)) , Vitek 2 YST 265 K (LEEAY)
Hg LR L] ) 5 Vitek 2 Compact 3 (34 [E A= Py iy HL IR
A7) ,9700 PCR 4734 4X (3£ [ ABL A H]) , HL kAL
FIEE AR 2258 (3£ 5 Bio-Rad A 7]) .

1.3 i

1.3.1 PCRY#  osbedt = W BRI ( cetyltri-
methylammonium bromide, CTAB) E:42HU DNA , {ii F
HHIE 54 1TS1 fl 1TS4 47 PCR $ 1, PCR

JZRi MK % K 13wl PCR mix, 10 plL ddH,0,1 plL
ITS1 514),1 WL 1TS4 54,1 wL DNA 5, P85
F£:94 °C 5 min;94 °C 30 5,50 °C 30 5,72 °C60 5,35
AMEFR;72°C 10 min, P71 =Pk 1R A TAE Y TR
( i) Bty A R 2 vl AT I e, 4 D0 25 R 4 52
NCBI 11y Blast % {4 3 17 bt XF 4 #fr ( Nucleotide
BLAST) , #ffi & & BRI B A

1.3.2 PCR-RFLP #; R E L E PCR Jyikld
131, FFRSIHEAZIR N VIEG Msp 1 \Apa 1 & Neo 1
Xof i e H ) 100 BREBRTE M2 5 Bk bR HE R BRI PCR
PGP EAT B o3 A o R PCR 4738 57 ) I BIR i
PERZIR N VI Msp 1 A7), 37 °C Sy 2 h, [H]I,
XoF S fBL 3T - 9 A TR R T AR 2 R T Ape 1
Neo 1 47T — WK [GYI, 37 C /i 2 h, BEVI=4) T
20 g/ LI IRBEIE HL UK 5 TEBE R R i h BAR, 1
BBEIIIG R LUK 25, 008 BRI B Rl . A& 2k
BN TTS A IR 7 ) A [f) , IR il 1 A R P4 D10 6 i
S I BB 5 2 AL T IR Y 81, JF R 5 B L Y
B BRIEATIEYT , A [ B Rt 23 77 AR AN 8] R/ 1) Tl
PR B

1.3.3 Pl DA FEEEEHRE RN R
B NR R IR BN 105 BRASBR W ST o5, (AU 57
Je P BN TR VR RN TR D 5 A R SR AL, 25 C 8
IR 48 h MR . WA RSN ME: R KRS
TR BRI , 60 B0k 8 0 18 I O Bt &
PRI L (BN W% e R SR L IR A
PR VA OGS IR, 0 HAB R

1.3.4 Vitek 2 YST KX EFXRESIRE B 105 B
SEREE IR B R BRI, 17
Vitek 2 Compact ¥ ( version 7.01) BFR 7 ERAE LR,
PRI A % AT AE AL S I IC R e A5 R

2 Hig

2.1 105 #RAEIRI MNP EE R 5 BRARHE B AR T
SERII RN VSR T SR S TR
Poeli TR FOGH GRS 1 bR 100 Bl IR 3 ik
I 485 R0 SRR 41 Bk LT SR 18 Bk, 5e R
TR 8 Bk, AT B BRI 10 MR, VISR S AR,
PR IR 3 Wk, 2 25 S BRTA 6 Mk, BRI S BRTE 2
¥k, Cyberlindnera fabianii 5 ¥f , Candida orthopsilosis 1
¥k, Candida metapsilosis 1 ¥,

2.2 PCR-RFLP LXK ESEIR

221 Msp 1 F§Y)455%  PCR-RFLP kA gk Msp 1
BEEI S 271 bp 240 bp 724710 2 4 45 19 11 A Bk
42 BR (LB PRAUETE PR 1 BR) , B DI 533 bp,
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317 bpZidi i 2 ZR 55 DG AR TR 19 Bk (&R
HETERE 1 AK) , B 316 bp (187 bp it 2 2%
Sl BOPHT SIR B 1L PR (RS AR AR AR , B
PIEI 250 bp 232 bp 2471 2 47457 1Y 50 R A Bk
W9 Bk (B EPRUERTBE | #R) , D) H]y 527 bp 148
bp ZE B 2 A5 450 IO BRIT & BR A 2 Bk, s
230 bp 119 bp ZE4T 1 2 5 554 M4 4 3K 6
B, WIS 227 bp (231 bp ZeA7 1 2 25 2% BT Rk
TR 3 MR, A BV, A LK A 596 bp A
B 1 £ 505 1) Cyberlindnera fabianii 5 #f , By 3k 7= 4
500 bp AT 1 455550 I TR AR 8 Bk (A5 -1 &
PRIAPRERERR 1 BR) o IR 1A 2,

1.2 3.4 .5 67 8 010111213 14151617 1819 20

TE: 12, Bl R T 2 BR34BT IR IAT 2 155, i &k 1

s 6, VLU SR E 1 £k ;7, Candida metapsilosis 1 £ ;8 ,DNA marker;

9,10, FIARTRE 2 #ks 11,12 13, FURETR A 3 k14, BRI ERE 1

¥ 315, Cyberlindnera fabianii 1 ¥ ;16,55 XTI 17, HASEREH 1 £k,
18 .19, #j %4 4 7 FR B 2 4§20, Candida orthopsilosis 1 £k
1 18 BREEKE PCR W) HLIK 0BT

1 2 34 567 89101112131415161718 M

TE: 1—18, 735 PO BRI 2 AR IR 52 o BRI 2 Bk O
ASERT 1 BR GEOFIE S BRI 1 4% | Candida metapsilosis 1 8 | FIEBRE 2
Bk FEFEIRIAE 3 bk I EZRI 1 Bk Cyberlindnera fabianii 1 B &3k
1R A S BRE 2 ¥k Candida orthopsilosis 1 #f;M,DNA marker

218 BRATRE Msp 1 HibIZ:

222 BERUEVHE IR Apa 1 (Neo | BEYILE
2 Msp 1 BV )5 7748 500 bp 74 BRI T IR
fi§ 1], 8% Apa 1 i \Neo 1 Fig¥VIE| A 408 78 bp 247
M 2 555515 1) Candida orthopsilosis 1 £, {X#% Apa 1
U1 O 414 .89 bp 7241 2 Z 45 #Y Candida
metapsilosis 1 £ ; YAHE Apa 1 B . Neo 1 BV 455
TSR 6 MRS PRUERAR 1 K)o WA 3,
2.3 BOIEFEE Vitek 2 YST KEFEE K& 3 #F
PRy

Neo 1 i

Apa 1 i

i 1~6, 535k Candida Orthopsilosis 1 1 5 V-1 &R 1 B .
Candida metapsilosis 1 ¥k , Candida Orthopsilosis 1 ¥ VT -3 &R 1
¥k . Candida metapsilosis 1 #§ ;M ,DNA marker,,

3 BERUE T SRR Apa | (Neo | BFYIZER

2.3.1 EEPHYE L 05 IREE (CHROMagar ) 45 5E
R 105 RREERE P, BB BRI T S TR T
TSR EIE E R 5 OB IR F Y B IR,
UEERTIRY T MRIFVE KGR E IR, 22 PCR 3445
Ry S BRATE A SERIA 2 ARE BRI . WA 1o

R 1 RERE BRI (CHROMagar) % 5E 45 R

ikl BB CHROMagar S50 M IR BRA
HSIRE 2 42 0
PiR (g NG 19 26 7
PO BRI 11 11 0
FEFBRT 9 9 0
bz 24 17 7

2.3.2 Vitek 2 YST ¥ F XK E 45 105 #k # fE
H T BREEERTE 5 2 R G BR I Vitek 2 YST 4%
EF K EAH, Cyberlindnera fabianii . Candida or-
thopsilosis 5 Candida metapsilosis % 5E 55 1%, HAH
PRIGUEE I, %08 SR AR B EAT 2 I R I
B AR5 WAk 2,

%2 Vitek 2 YST %iE R sh i

I » Vitek 2 YST N
w 3 P SR B IR AR AR
G 42 41 1
e SR 19 19 0
i SIR A 11 9 2
Ve SR 9 9 0
P 1 PN 6 8 2
ISR 3 3 0
A A SR 6 6 0
B A PR T 2 2 0
Cyberlindnera fabianii 5 0 5
Candida orthopsilosts 1 0 1
Candida metapsilosis 1 0 1

2.3.3 3 RINLHETESAVEN B s
TR H SR SR T BRI S 3 R
PRI IR 28 100% , X ' T 3 2R 1 A4 %5 58 1E
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N 73.1% ; Vitek 2 YST K E R K E 5 W AR TE
HIEW R K5, N X E Cyberlindnera fabianii .
Candida orthopsilosis 5 Candida metapsilosis %5 3 &
JLEER A s PCR-RFLP £ AR o] W % € BT A7 & 2k I
. WA 3.

R33FINRELEE 105 BRSIRE Y LB T

. IE#Z (%)

R e YST %K PCR-RFLP
SR 100.0 97.6 100.0
e R 73.1 100.0 100.0
A IR 100.0 81.8 100.0
LS| 100.0 100.0 100.0
PRI 0 75.0 100.0
ISR 0 100.0 100.0
kR 0 100.0 100.0
PR R 0 100.0 100.0
Cyberlindnera fabianii 0 0 100.0
Candida orthopsilosts 0 0 100.0
Candida metapsilosis 0 0 100.0

3 i

I RSB 5 B AR A IR A
AR R A5 5 0 S A AR TR B R, L B e 5
SERA AR R AU, BRI AR R
TGRS WFE I, i SR SR AL
BRI 5E 0 AR5 E 2 B, DU SR B RN BRI
SRR AL F AR RO Bk
I HER G BRI 2 ROR WA —E P L
ASHIFFEA IR 5 0 5 IR R RE MR M /SR TA
TEAEERI P BRI S 3 R BRE, MO SR
TR 56 U (BRI, (B AR IR SR
TRRRR B D, i i — 24 N S B A T BRI

Vitek 2 YST %5 - ] % 5 AR 70 & 2K B I 7l
TEERA RO BT LRI G, XA ] 35 358 ik B[] —
Pl S 7 R R A7 A 22 50 Tl B, T RO
A 119 /0 DL BR T A REAS B EAf 1Y 58, HLAE
JE RO HIT B2 2 PR UE & 2R B 1 40, 2438 BB S AH LY
TR R TR I, U P RE A A8 2 i 1 b Ak o
TTHE M P BEE AR, AL, Vitek 2 YST
S R UERR K8 4 bR DL G BRI R AR 20 T
B, BREEERE S 2 BRPGE SERE SEE A,
M S ERF 1, Cyberlindnera fabianii i 5E 1% 0 % E N
PR ER A (77 e BRI Vitek %85 25 58, Cyber-
lindnera fabianii JyEEFE M P45 ) , Candida orthopsi-
losis 5 Candida metapsilosis % 58 F 10 S ¥R , H
B TR M A, PR, O VR R AR RS 5
EIEFRMAN T . EARRUER %22 Cyberlindnera fa-

bianii . Candida orthopsilosis Fll Candida metapsilosis

SR WLEERE, T RE AR B T 3 R BR R AP
WL, A 5 PEANSE 353 2

BEE 7 T AW BOR B A W& i, #5 F 2 515
WA AR BT T EM 9 %€ . PCR-RFLP
HAT RGEFNRS ek SRR SRS A, T
T LR % 5E . Pakshir 57 52503 9] 2 2k
ITS e PN 2 A TR A 48 7 A e 05 12 S e f vl S 1)
BHEL. Leena % £y B Fl PCR-RFLP Jy i 45
e R LSO P S R o AS TR S v, 8 FR ] 4
RN VTG Msp 1 JEAT DD, w6 RER 70 Bk B 9
BT UK G P A AN TR /N R SR 2T T
P I AT S R T 9 %8, H Pl o i R BR
Candida orthopsilosis 5 Candida metapsilosis & 4
Msp T BEUIAE A, HICEE PR 91 KR AT, o L
F Msp 1 BEUIE T 15004 7 4852 , W] Neo T g Al 4
Candida orthopsilosis 5 it ¥ 5 & ¥k W . Candida
metapsilosis 2 Tl %51 T, Apa I o] 3 — AR5 3P 2%
SHRHEYS Candida metapsilosis %5771, PCR-RFLP$
ARAAF T H W ESEKEMEZ, &AM T
Cyberlindnera fabianii/é‘-Af:E”E WA EE, v
S S W PR R R AR TR R e, AR
TF A I

4 %3k
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