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WE A& S RIFPOGERERb A REtE, 8560 atiboR, XLONIESE A 1(cTnl) R 52k
e, FHET SARC oTol BATTEERA(2F1L) , iliid SDS-PAGE HLPKIE ARG . BE & g B
TEE AR IC G 1Y 2F11 (B R R E 24 0E o, PR AR ic I 4l 5 i 2F 1L 55 NC B R [R) ¥ BE (1)
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e FURYAR T ( PR FURTF 4, Quantum dot, FiFK QD) Z—Fhiy I ~ VIAI ~ Vo &4
JEAIG K BORE (BN CdSe, CdTe, ZnSe, InP, InAs 55) , HAT RUFHPDGIERMEFDL AR ENE. A Alivi-
satos-'Fll Nie™ S35 ZE T QD XA M43 F HIFRIC IS, ot s 2E A= WH AR v i 1y FH 22 30 Bk ik 22 114 5C
TE. SEGRPRC R PR, T SRS RANLIOLIR (I I 6G) 1Y 20 %, FaE
PERTF 100 fi5-2, WAL ZIRE Z MK, TSI K ; RIFTWERNES] BRI s 5040, 1
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UL 1 (Troponin, Tn) JEZH B SO AN 22 RYZSAEE 1, AR T, T, C 4R =S 7E LA
gpnErakad PR EEEN. Hep, OUUILES S 1( Cardiac troponin 1, ¢Tnl) J&— 10 {ILE R 54 81
F. YO NEEZ 20555, Tl Se T HE R fE bR s g A MR, BEE 500 A e, HCA7E 1 b 9
WEEAWT T Rl g, R EAFIE R, oTnl & 8% IESE O LA B 15 By S R A B0 1Y)
MyEbREYIZ—" L B, Pl SO BER RN oTnl HAA B2 A I IRE L.

ARSCAEFRAL Tnl A &R RPEDT ¢ Tnl FRSCRESTIR (2F11) 26 1, RATKA G B CdTe 5 5 b5
I8 2F11, 58 THRICHTG i mOGE R FAR IS 2F1L B2EDTE PR P BE AT S e B IR Ik T 45 5 B
SO AT ImageMaster, TERHEREFAEZR L RN Tl FEATERAGIN. MOITHEIHE, 5, B
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1.1 KFENS

N-FRIEBTFAWE e (NHS ) 1 1-2,38-3-(3- &L 5L ) ik — W e b g £k (EDC) b LT EY)
HARA R F P24 ; Sephadex G-75, GE Healthcare 23 Bl 7= s Z4FMLE H&EH (BSA) , EEAY TREA
FIFE AL, AR EE UV-2550 BUERAMMOBEETT; HAE HE RF-5301PC #9865 Y6 B 1.
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1.2 KR

1.2.1 ABEMETF A CATe W #1 & HFIENIREEN CdTe GUKFLT A HI 4 22 0 3CHk [ 12,13].

1.2.2 WAEE A I(cTnl) WRGFEE Ik WCHk[14,15].

1.2.3 FRMH cInl £ BRENH & LS 16,17].

1.2.4 CdTe EF &5 2F11 894FiC L 7E PBS B AR (pH =8.0, 0. 01 mol/L) H, RN AIKE
P4 CdTe(300 L), EDC(25 wL, 0.1 mol/L) Al NHS(50 pL, 0.1 mol/L), JE/IA S L 2F11(20
pe/pl), F 30 CFEIRH N 1.5 h.

1.2.5 SDS-% T ¥ Bt 5 i o, 7k 363 CdTe 5 2F11 W98 8 JHREESLNY 12% SDS-5 PN 7 Tk e 16 Jie Hi
TKYEE CdTe 5 2F11 BOMEIBE. RES 1 AMBIRETAO 2F11, REG 2 MEBES I CdTe2F11 ¥, FES 3 N
RINEBIEKF] NHS F1 EDC /9 CdTe 5 2F11 IRAW, FEh 4 SHIEES Y CdTe fF a5, HIKEE A % 5 0
SEHE R250 Yu oy 0P EE R AT Y €0, PP IO £ R .

1.2.6  CdTe-2F11 WK fa bbby il & kS DL SCHk[ 18 ].

1.2.7 BEE%ZBIEERIE CdTe2F11 5 ¢Tnl th %% KN {ERSBRET4E 25 (NC ) | B e s RE
0.3 pg/pL #Y ¢Tnl F15% BSA Y mitER 0 2 wl. BT R T HERR L2 ik (0. 01 mol/L, pH =
7.4, INE 5%BSA) Y, B RMAE AL G0, T37 CHE 2 h, BB, H PBS Y.
F21.2.4 W48 CdTe2F11 VAW, %53t Sephadex G-75 2 M7 [ el 7 PBS(pH =8.0, 0.01
mol/L) 48 FHR T S ARCH) 2F11 (CdTe2F11). #8515 A9 NC JERA 2465 i) CdTe2F11 &
W, T 37 CHEPREDEI 2 h, )i PBS SRihia R vbs, TIMT F UL,

1.2.8 3EEBEHELZESM Tnl 76 NC B EH SRS DR | HFIATIR oTnl #2450, BE
FRTFJEIMA 5% BSA W, 37 CWFE 2 h, B 2 s B, FRE IR 5 PBS eI 3 Ik, A
AifbJ5 1Y CdTe2F11 S, T 37 CHEPRBOE N 2 h. WG PBS FEESS 3 Wk, T4E4MT N Mg
PEAFIEMGRAE , W FH TmageMaster 543 M7 50 A4 X6 BE st RS 004740 #r.

2 HRSHE

2.1 SDS-BABEZEREIKIIE CdTe 5 2F11 H{BEL

BRI (E 1) BRI 1 ~4 0 SIRE AR 1 ~4. FRICRTEY 2F11 FOARAIEEBER] fIR AR Y
2F11 AEHLIK RS SaAH ], I & AR AR SN FORE i 2 F Y 2F11 AYIERS SR, oA (IR Y &+
SRPUARMEIE R T 259, AIe R a4 6 Wi u Marker | 2 3 4
LR BHER, RSP E UK SR T S0 116000
BB A URIBTAAR. PRI NIEL 1w, BEEL 3 R 66000
BY2F11 5RBPRICHE S 1 AU R R A0 R, an SR AR e 36000
TN, T CdTe it S FIBTAR Z [0 T8 ik 1) 25000
s, R SZ A PR UK IR, I Hoa T
AB AR A RA, A RICE R 2F11 i i
L fof T8 K FARICHT 2F11 Fraf gy, S ETER R
I WL LS EE 2 KSR AT, BICZRLR 3, ot and 211 e Coithont conpling gt
T 2F11 AR R, P E ARG S s 2. lane 4; CdTe nanoparticles.
2.2 CdTe-2F11 BI% S SEIE AR S i 53 47

M 2 R 3 ATLAE H, ARic R e TS AT SRR A AR T H B ek, R R I &
087 36 nm, WISIEA Frg .
2.3 WESESIEXRIE CdTe-2F11 5 ¢Tnl B&E RN

JE 1[ ¢Tnl-( CdTe-2F11) ] cTnl EPEANAT B i A2 CBE [ K14 (A) ], Ml 2[ BSA-(CdTe-2F11) ] 7
BSA AL Tl fYELIAN A 5EEHES . 22 SDS-PAGE HLJKMEAE CdTe 5 2F11 (BT, K 4(A)F£H,
2F11 Huvd PR i SR e G A A RS A5 A oTnl JURMSRBETE M. B 4(B) NBESBIEEH

18400

Fig.1 SDS-PAGE stained by coomassie brilliant blue
Lane 1: 2F11; lane 2; CdTe coupled with 2F11; lane
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Fig.2 Fluorescence spectra of CdTe nanoparticles Fig.3 Absorption spectra of CdTe nanoparticles
solution(a) and CdTe-2F11 solution(b) solution(a) and CdTe-2F11 solution(b)
(B) 1 2 3 4 3 6

(A) 1 2
Fig.4 Verification of immunoreaction between ¢Tnl and CdTe-2F11 by dot immunofiltration

assay on NC membrane
(A) Recognizing cTnl dot by CdTe-2F11. Film 1: ¢Tnl( NC membrane) + (QD —2F11) ; film 2: BSA(NC membrane) + (QD -2F11) ;

(B) gradient quantitative immunoassay of ¢Tnl.

2.4 KREHMEESHT

WE 5 (A) s, S CdTe & S0 425), AO6H5); 7EE 5 (B) W, dridIF2lifbf5 1 CdTe-
2F11 VW R AE TR AR, X — 7 R T R 4RI A T o SRR A A1 45 45
PR SR A SRR A 3R, DT A 5 5 ) A R B sl /), B0 1 1) AR AR AR 2538 AT S
(C)Hr, FRid)E 2F11 5 BSA [ Wil AR &A= #E— 20 R d AT 5 AEE 5(D) H, #nicJf4lifk )5 CdTe-
2F11 5 Tnl A4 520 8RS A B S . He# TR 5. (C) AN D) AT L, JRrfS P B B 2 i ¢ Tl 5 2F11
R T RPER NV FTEL, XA 55— A U 2 T AR IS B PTAR 2F 11 475 AR A G 2 5 k.

Fig.5 Fluorescence microscopy images analysis of CdTe nanoparticles labeling
(A) CdTe nanoparticles solution; (B) CdTe-2F11 solution; (C) solution of CdTe-2F11 and BSA; (D) solution of CdTe-2F11 and ¢Tnl.

2.5 cTnl WEEHKN

i ] Image Master X404 NC [ b f BE 8 B A OCHRE, RS B9 AEXS Eam B a3k 1 i,
cTnl FYJITHETE 0 ~480 ng W55 IR EARIFIILME R (R =0.9966, K 6), FflikHi{E 120 ng.
H UG AT DL, ASBIFSR  F A fF ASAm e e i i, ANMERT USSR R ic be AR i i 1, 1 ELAE B
AT IR . X T P i B IR i, AT E et N SR URBSORT SRR R ke B A 1 38 AR

Table 1 Relative fluorescence intensity of CdTe-2F11 . 35
on the NC membrane of Fig.5(B) ~ § g 32 :
Spot ID m(c¢Tnl)/ng  ¢(cTnl)/(pg+ wL=")  Vol. area/a. u. g ‘E 20 +
1 600 0.2 27.2701 % Z15F
2 480 0.16 28.8999 £ 8 10F
3 360 0.12 20.8170 2 L7 . l J
4 240 0.08 15. 4878 0" 005 010 015 020 025
5 120 0.04 7. 5405 Concentration of cTnl/(ug-mL-")
6 0 0 0 Fig. 6 Relative fluorescence intensity of CdTe-2F11 on the

# The image of Fig. 5(B) was analyzed by Image Master pragram. NC membrane with different concentrations of ¢Tnl
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Dot Immunofiltration Assay for Quantitative Detecting
c¢Tnl Using Quantum Dots

FAN Jia'?, SONG Jian®*, BI Li-Rong’, ZHOU Guang-Yu’, ZHANG Hao', WEI Jing-Yan'”* | YANG Bai*
(1. College of Pharmacy, 2. College of Elecironic Science and Engineering, 3. Key Laboratory of Molecular Enzymology and
Engineering, Ministry of Education, Jilin University, Changchun 130021, China; 4. College of Chemisiry, Jilin University,

Changchun 130012, China; 5. China-Japan Union Hsopital, Jilin University, Changchun 130033, China)

Abstract Quantum dots have physical and optical properties that make them useful tools for high-resolution
labeling immunoassay. In this work, a rapid and simple method of quantitative immunoassay for Cardiac tropo-
nin I[(c¢Tnl) was developed with quantum dots-labeled antibodies. The monoclonal antibodies of ¢Tnl(2F11)
could be labeled with CdTe quantum dots and the coupled product( CdTe-2F11) were characterized by SDS-
PAGE. The result of immunofiltration assay indicats that the CdTe-2F11 maintains the antibody activity. The
cTnl at the different concentrations in NC membrane could react with CdTe-2F11 and be detected with
ImageMaster to analyze the fluorescence intensity of the immunodotting. The results show that the detection
limit of ¢Tnl is 120 ng, and there is a good linear relation between concentration of ¢Tnl and the fluorescence
intensity (R* =0. 9966 ).

Keywords Cardiac troponin I; Monoclonal antibody to cardiac troponin I; Dot immunofiltration assay; Quan-

tum dot (Ed.. H, ], Z)



