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[ E] B8 E BN A O S TRE LR (enolase, Eno) IIRHLA I 0 ELISA ¥, 3£ FH TR R EL 35 FIE WM
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FESTRIA P22 & R IEASE . AR LSV SR A IS 2 XUR N, 53 SR B G GRS TR B
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Development of a sandwich ELISA for quantitative detection enolase of Candida albicans
Hu Yu'an,Shi Lining, Li Fangqiu®,Li wei, Ma Chunfang
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[Abstract] Objective:To develop a sandwich ELISA for quantitative detection enolase of Candida albicans ,and apply the assay to
detect enolase levels in supernatant of common fungi cultures. To investigate the potential diagnostic value of enolase in invasive
candidiasis. Methods: Anti-enolase of Candida albicans monoclonal antibody was employed as coating antibody, HRP-conjugated goat
polyclonal antibody against Candida albicans enolase was used as detecting antibody. The performance parameters of the sandwich
ELISA including precision, linear range and limit of detection were verified by using recombinant Candida albicans enolase. Then the
developed assay was applied to determine enolase levels in supernatant of pathogenic fungi cultures such as common Candida spp.
Cryptococcus neoformans and Saccharomyces cerevisiae for preliminary evaluation. Results: The intra and inter-coefficient of variation
was 6.61% ,9.19% and 6.98% ,13.81% at the concentration of 20 ng/ml and 5 ng/ml respectively. The limit of detection was 1.25
ng/ml. The linear range was 1.25~50.00 ng/ml. The level of enolase in Candida albicans culture after incubated in 37°C for 24 h was
3.06 ng/ml and gradually increased to 33.43 ng/ml at 120 h after incubated in 37°C, consistent with growth of hyphae. The sandwich
ELISA was weak cross-reactive to Candida parapsilosis and no cross-reactivity to Candida tropicalis , Candida guilliermondii, Candida
glabrata, Cryptococcus neoformans and Saccharomyces cerevisiae was found. Conclusion: A sandwich ELISA for quantitative detection
enolase of Candida albicans was developed,which had the potential to be applied to stndy invasive candidasis.
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ABRPA R R AR UL AR T A AR g )
IR RN A R g BRI, AT 5 A B A A AR S8
P& ERH A (invasive candidiasis,IC), 1C G =
FESEPEREIR I RIS A MELL K A2 T, HEGE R AT 5
ik 40%~55%""2  1C H 8 SR AT 2 B B UL IR B
R, 2907 50%), BUA ) 1C LR =2 Wi S An e
MHEFE , T RURPEAR (29 50% ) 45 S [ 4R st a4
SHIC EWIAITIIETR , JEE A 1C BRI
AR, FHRATEEA R 1C Wb B, 0T
N A Oy, T RARAN I IR R $
1C HY 5258 Z2 WK I T s i

S BELL I (enolase , Eno ) fA7E TS BR R A iU BE 5
Ma2E N, 20 440 DEIERALAL, 43 FH1E 45 000~
48 000 Z[f], Eno J& FIASIRE & i i F i i AT
PR EE MW ZZAHE 1, 2 1C B b
o REPL AP 1 7E TR B B 13 v e JE A
L5 A SRR B YIS Jiipise
BN T BRI Eno AYXTIAIE 0> ELISA ¥, Al
S BRI R 77 L3 & B Eno /K5 A S ERE
P22 KRB R IEAE, #27R Eno 2 —METER 1C
BWitREY ), AR, SEE T A SR TE Eno
M A I, JF SR B 3E 55 LI RIE R %0
HIREINPERE , A A K27 R T 1C AR R 25
FE TR

1 ##FTE

1.1 A

AT H A IR P SR DTSR
PRI R TR R 5 R TR BT Y B K TR R
TR REY R A BAE W) 2= e R 50 B T bk, R 5%
I A1 LA VITEK2-compact 4 H 3l 40 18 4 2 X
(Mg HLIR A E] VEE) %E

F A EIRE Eno R4 [ BT Eno HL 5 FEHLIA
KAEHT Eno 2 50 BEPUIARY AR 3] £ S sk ; BAR
E ALY (horseradish peroxidase, HRP) (I
Y ARABRAE]) ;RPMII640 (Gibeo 24,5
), /WNFINE (BUH 25D TRERM B RA
A, HAB A A el BB (Model 680 %1,
Bio-Rad A +],EH),
12 Fik
12,1 5 LFH&

ZROCHR[ 16 347,
1.2.2  HRP #7328 53¢ Eno %14

Feo Bt R E AR IC

1.2.3 Rtk ks ELISA @52

FHPT Eno LT BEHUAAL B A LAR , HRP FRiCHY
3T Eno Z SLREFUAVE MR ISR , FH 5 B R vk
PERRE AR RO 25, BRI AR AT T Eno B
TERENTA I 0.05 mol/L CBS(pH9.6) i B, 100 wl/FL
BRIAFLAR ,4°CE . ¥ H A 0.01 mol/L PBST(#
0.05% Tween20 (1) PBS) AR 5 UK, UK 3 min; &FfL
IIAE W 200 pwl (& S%HEIEYH3 I 0.01 mol/L
PBST),37°C I& % 2 h; JH PBST ¥e#e 5 K, &k
3 min; ALARCE T 4°CORFE, Rl B AL AFE I
FEA 100 wl,37 CIRE 1 h;0.01 mol/L PBST ¥R
5 YK, K 3 min; A HRP FRiCFEHT Eno 100 ul,
37°CHRH 1 h;0.01 mol/L PBST ¥kt 5 ¥k, &Ik
3 min; MAJEYI TMB-H,0, 100 pl,37°CIEH 15 min;
JIA 50 pl 0.5 mol/L H,SO, Z1b 7, 3 5
£ 450 nm S I 630 nm FEEUKSCREEE , FRifEdh
T BEW TN 23 (AR AR B 20% /N4 I3 ) RPMI1640
BRI, Eno ARifES A A E 4ifk 1 1 (482K TE Eno
HHAEF (£ BCA EMEWEE A 1.394 mg/ml),
e )&% E 4 . 50.00,20.00,10.00,5.00 ,2.50 . 1.25 .
0 ng/ml(Z5HXTHR)
13 %itsss

K HI SPSS16.0 ARAFHEA TAAE B 7347

2 5 R

2.1 Ik kS ELISA &40

L ZTR R T R PR BRIV A 2.1 pg/ml,
HRP #5ic Eno ZHIFBEE N 1:1 000,
2.2 MIAk kS ELISA £ -&0 3547

W% 4 Eno EAIE I 0.01 mol/L PBS Hi
TR 20 ng/ml (FEHREE ) FIT 5 ng/ml(fRHESE ), [R]l—4it
UK 20 3, AL PRGBS RE 5 i SeAail] 20 v, it
AR EE . Eno MREEN 20,5 ng/ml B LA AL
(S35 AN 6.61% 9.19%F1 6.98%F1 13.81%,

cut-of f {ELFIEARALIN FFR . FH 3R 7 ke 5%
FEHE (7 20%/ N4 L7 1) RPMI1640 555590 WG
{4 0.019 + 0.011(n = 20), L) 0.052 (X + 3s) N
cut-off {8 , K 5 2H & [ HI1 3% 7% H M Bl 5.000,
2.500.1.250 F1 0.625 ng/ml, 454>k J3 T & 46 I
10 YR, WOGREME WL 1, LA X=25 > 0.055 (cut-off) A4
B, Beflks R R4 1.25 ng/ml,

PRERMZERNZVE R F Eno BEZH AR G IR
FikeM 50.00,20.00,10.00,5.00,2.50 Fi1 1.25 ng/ml, 1%
FEHAF RS IR, WO CEEAE AR B A T [R5 53
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Table 1 Optical density of different levels of Eno o E??ﬁ' é‘i?ﬂ
(n=10) | T e Hlh
o UOCEE( 00
5000 ng/ml 2.500 ng/ml 1.250 ng/ml 0.625 ng/ml 3 o
X 0.402 0.208 0.145 0.096 2200+
s 0.055 0.012 0.018 0.031 E .
X-2s  0.291 0.184 0.109 0.034 10.0 - &

B, BUETFE R y = 0.044 1x + 0.085 8, PeiE R4k
R>=0.997 (F=1645,P <0.001), brifihk L&l
1,4 MEVE RN 1.25~50.00 ng/ml,
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Figure 1 Standard curve of the sandwich ELISA for quantita-

tive detection of Eno detection

2.3 3ZE4r bk Eno ¥ 45 %

ANFEEFRFE FIE T Eno K IZE . 34 Fr &%
WoR, HEFE 4 h B SRR ARG SR IR
22K T BRI TR 48 h WLEEHI A S 0
22K 3T°CHESR 24 h, VA SIRI SR L3 T Eno
WL 3.06 ng/ml, fifil% FERTRIAEH 2= 120 h, L7
o Eno YJEAINZ 33.43 ng/ml, 5 V-3 @Bk H 37°C
Kig% 48 h, i Al I H 205 Eno (1.03 ng/ml),H
RS — ELORRRIOKF, 359% 120 h _B3E T Eno WREE
LA 3.17 ng/ml, TEREAIGFRS R, PO SR TE |
W BRI S S IRT AR B BRI | BRI Rk
it BRI Eno (] 2)

AR A SR IR LI Eno A2
5L 25°CHE R 24 h e, UR A AT DL AR 2219 LA
TR 37°CHF, B3 Eno WREH 034 ng/ml,
25°CH;F% 48 h, i Eno WE N 2.68 ng/ml, i
37°CH:FE LIEH Eno WM 7.16 ng/ml, AN[RIHEFE
IRET Eno M BESABET TR TGN, 7ER L
BI0E] 25 CHEFRM P USRI W 22 1 A K 55 T 37°C
BEFR, H5 5% LIS P Eno FEIALYE T 37°CHEFRE I
i, 5 37°CHIL Eno VRIS K B HBH, BHE5E
120 h, 5557 L& Eno &84 5.57 ng/ml(3),

9 24 48 72 9% 120
1] (h)
B2 AFEFERTE L Eno &

Figure 2 Levels of Eno in the supernatant of fungi cultures
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Figure 3 Concentration of Eno in the supernatant of Candida

albican culture incubated in 37°C and 25°C

RIS &

HET 2 F TG R 1 1C 2 Wi 5 bR 5 90
1,3-B-D #2RH¥H (1,3-B-glucan, BG) , JEAFAE TBR%E
B T FNBSER TR LAA) LR AN B BE iy, B SR AR
W AERT LU 1C 2 Wi L BRI | vRAR T 1 45
TR R o WRIERE — 12 281 B YR TS EIME
20 R 5 ] ] 7 AR 25 S W AR BT e EL R F 9T
20 (EORTC/MSG) ¥ BG N ANZZE M AL IR I
BRSO P2E bR 7E BG Rl Ay 22
HoE AR, s, WA EA TS
W H K S B BRI R AR
A e HELLA R B A BRI T BG TEIR 2B
RS P 2 W S, S ABG iz BRI 4T
SRR, B2 RS PR Sk o sl R 15
B, HI A T80T 3BT 1C 2t
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Walsh Z#F1 Mitsutake S5 HAETE 1C HE 41
JE A2 B Eno HUIMLAE , Eno A0 1C AR
VRSN 71.8%~75.09%F1 96.0%~100.0%, flifiTiA
K Eno PUFEAINEXS 57775 B9 254072, Wi
HEERNE BG BCA R AT LU R 1C R A R 1k
[P BRI IE AE SR UESE , B Bk o AN BE 2 W 7y
Hb, RN URE sl B AT Bk 1C 12T
TEPUEFRGEY . FTI2W 1C IR SR RR G YIN Z
A LU RAE . OFE SR @ sl AR, 5 A L
AP RTIRPEAR , AN & A2 28 SUR N 3 @71 28 MRk
YLRLH B I AT B AR A R R
W, BERE SR 1C AR IIIS I G A AR (L RE Rk
Pk SRR L BAYTROR s DR TR, &) THME, 45
WA G RIT A L R B L5 FA R AT et ; @] LI
METRFNE DRI 25 B8 ; @] LA SR 2258 1 Ry
Mitsutake 552U Eno Y 22 FEREHTACK H A 4
SRR IALIAL Eno SRR RIG IS , AREIX 5
AR SER TRV G KR BUEH 5 ng/ml, Walsh
SO FH A AR RN ASBIF T2, R T B
ZHUKEIN LA Eno IR H R BRA 0.5~1.0 ng/ml,
TRRAPAN RS ER ARG 5 SR TR DL A
2B T ARSI Eno 178 SRS

TEFTPIAFE B Rl [, ANBFIT ST T 8 Al
Eno BUXTARTIEC ELISA ¥, HorgsgtERestrn
Fa% R RSt LM A A I PR SE B0 2K, fefik
i~ PR SRR — 3, X LB RS LY
Eno & Al (S PR ARG IR N 55 Ly h
Eno i R S5, SCRe T AR BRI i AT
FEMEPESS R BEE R TR R RE K | 1 SR A
WL E R B 2, B35 LW Eno & %W 1
Fb337CHE R T OSBRI 24 KA T 25°C
BRI T i 5592 LI Eno SRR TG
SR LIS Eno E EALINES R IR, Eno & 5
AR B B 22 A5 TSN, $2 7R K2l Eno 7KSF-1]
DU 0 S R TR AR 2B A K R AR AR STA S 52
B Eno (2 SAGIAE B TIEAG 1C 59 % A= Rl iy
SRR AN BB IR LS Eno E AT R,
SRS E1E P Eno &1 1T 19 00 S e 14 22 4
IR NI E T O pris/ NEAR I i s SESB P IS UK i
HHRE 22 KRR (HEE 9% LIS Eno & i 4ERFK
SEERANBEAS Y I S Y ELISA $E ] 451000
S ERTA Eno 81, 51 SRR A 1055 28 X
IO, -5 Al A R B A PR Bk B BT PR R TG 58 MU
N, AT A A S5 r e AR T4 4 A 1)

SRS, 73 Ah , IR P S F X 45 5 (hitp : //www.
ebi.ac.uk/Tools/msa/clustalw2/) ‘Br~, FESERE
Eno SEBFAIMGER B Eno [RIVEM: R (97.6% ) , 54
g7 NE NS i a2 preaes N1 | Dy prne 7 N | IR A |
4 90.68% .85.65% 1 69.86% , 5 A Eno [Rl¥EE
64.75%. VU AR Eno 5 A SEETE Eno YA
PRV e AR T B i B 5 SN PR TR IR, AR
TN, PRSI 8 BRI Eno ST ELISA
BAEHTRR2E A0SR EE ] K 1C, MR
MR iz e INENE PR Y/t T Y T

ZE LR, AR T A I A
PR Eno FURBTIAIE.C ELISA 325, X &R R 7 I
1HHRER Eno PR AIKEINZE R SR ARST . B
FHZ I — 3 PAE Eno 78 1C FLH2 Wy il
AL T A
[5%3]
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