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RERFEBER, WK 1FTR.

2 SRS

2.1 R HEHER

AR (CAO, AR, g Btk Tl5R T, o 3,
fifi ¥ (Se, 99.99%, Sigma-Aldrich A 7], 35 [&H), i 4} (S,
>99.5%, [ 25 A 2R A A R A A, ), BE R 5
(Zn(Ac),, AR, B2 FIL A A A IR A |), =25
(TOP, 90%, Sigma-Aldrich 2\ 7)), W R (OA, CP, [H 254
AR5 FR A 7D), 1-+ /\J#(ODE, 90%, Alfa Aesar
o], £, - B R (Cys, AR, Alfa AesarA &),
FFHIB (RhB, AR, Alfa Aesar A @), & % 1k 5§ (NaOH,
AR, [E 259 Ak 2R BR 2 =), Hoh A AL 771 an 1
Okt =& F k. Wl Zm%HE EZ £k
P R AR, Al 287Ky sl = | .

FH 3% %5 11 43 9% 3 BT S AUBE (HR-TEM, JEM-
2100, JEOL, HA)MEEFE IS, FIXI AT (XRD,
D8 Advance, fi & 7T AXS A &), 8 E)RAE AT, HNexus
B e B B AR 2T AR 5 X (FTIR, Nicolet6700, 58
) A X 28 % H T RE 1S (X (XPS, ESCALAB 250Xi, 3%

(b)
H,0#
2hr
CHCI,#
S W

NH2 % \( o0
% HS\)\COOH 3&4}\—4‘ I f* Nis
AVAAWAAMA MAVAAAMAY Cys & 5/§<C0 N

T, e 'DO;“N; N
% SR 2‘?)%
(e}

Bl 1 QDs-Cys-RhB FRET/& %75 & 4. (a) QDs 5 CysBCLAR 22 #e ML MIAR#£ 2 &, (b) ek 1% /5 QDs 5 RhBif#

P HEAT 506 3L IR e B e 72 (90 4% FoR2 )

1192

BRMHRBHE AR AR, EE)RIETCELEW. FIHE
AR-T] L3566 B HH(UV-2500, 54 &), H ) E v
R G, 5 ' 4 6 e BE TH(RF-5301PC, S5 A A,
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AN1479 em ™ ib BB T BT IR 418 3 06, T 3 19 A 9 9IR 3 06
43 5 A R R AR (—COOM) H (1) 5 X6 ) A BRI 51,
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Cd. Se. Zn%J L, XK 5 CRREM &Y. M,
Cys1& 11 11 QDs, S2p Ut (1 FH % 58 5 BH 2. 38 K,  H IR
T S5EREN400.1 eV BT NIsRHIE I, E B QDs %
I & & Cys. [K5(b)+&QDs-Cys STt % 4 W fl & Hh
2, IWEIH ] LB 2, S2p1nUEAL T-163.2 eV, T S2psn
FrT162.2 eV, IX 72 HH B ie-FUIE A B AF 245 5] & 1),
X5 OAH T QDs T H & & B T 55 TR A
b — 50, 3 — b R W, CysiBd B T 5 QDs
KM EERE TG T Cd-SHEZn-SHE.
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eI ILR B8 L FE 1A R b 2 TR R 3N A
(1) BE & AT 24K ORI 2 88 50 FF; (2) ReEfit
A ) R S 6 T R e B S AR S e T B E e (3) fiE
EAL SRS LA BE EAE L, FIR, 44t
A4 18] PR 5 B8 7 1~10 nm IS FRET I % 55 W] it

K6 R 5k K AE 543 nmAk ) QDs A g & fit
1A, B K K AE 574 nmAd (I RhBAE Jy g & 52 4 1]
DA R R OE IR B AR R, WE 6 IH— bt 28
AT CLE Y, 7 v Re S A 1) & 7 S AE S RE 2 AR
RhBH RS G AH BT HAK, fE AR E RN =T
R T R B I8 7E 543 nm, 1 N E 52 /R URhB )
KR IEEAE 556 nm, PR3 (195 1% 73 ) 72 < 524 . 554
FI580 nm A= Az 52 55, S 1A K T HEANBOR 9
HFLI1/2, 7 & 2O IR RE R FE R g R AE L B4 A,
R R ek i 5 32 R ok i B S 12:0Q) 1R
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tHiQDs 5 RhBF it T & F14r 43.8x1077 (em’ L)/mol.
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(pH 10)1 1 £ 52.84% (pH 9), 47 W (I pH T % £18.0
i}, QDs-Cys-RhB FRET 14 % ] g £ % 7% 25 2 38 Jin 3|
55.70%, 1M fEpH N 7K 52 T, QDs-Cys-RhB FRET /&
RV R — IR, W1X58.99%. H T QDsfE
FE V25 N ANER €, BT LAIE SRR PE 3R B, I H.QDs Al
B PHAB (AR 52 A4 1) 5 't 58 FE It pHL ) 722 44 17 A%
Ak, MNTTT 5 S 32 4 5 (A (0 R % 28 S B BE 2 B AR A,
o 281 B B 5 A% R SR B pH Y KT /. B AT DL
i, 8T 1E f7 HL A 45 S B A4 3117 QDs-Cys-RhB FRET
M, FOE R TN pHAE A B 2 i B 4, R e 2 T
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FRETHR R AT DLE N — 2 200, % pHE A mi B2 1)
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3 300 "-"" oA
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= 200+ b Pt s
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100 Y I
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15 5 M DL TE.
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58.99%; i 5 {37 AR Mk B EL, WT DA FRETAA & 1 A
WL MR, MR AR N3 1), FRET R 0%
Al1£61.09%. HiE A ), QDs-Cys-RhB FRETA & A] DA
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77, BT UL AR — S pHAN R B A% A B5URK 1) Bl 22 AL R 4R
B ER N AR SR E S TS E R
BT R B R AT
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Preparation and properties of QDs and RhB ratiometric fluorescent
probe
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*Corresponding author (email: dong@whut.edu.cn)

Abstract: Due to the unique quantum size effect, surface effect and macro quantum tunnel effect, QDs have attracted
much attention in the past decade as a new class of biological nanoprobe. In this article, the multicomponent alloyed
quantum dots were modified by L-cysteine to form aqueous QDs which showed good fluorescence properties. The FRET
system was built by linking the energy donor QDs with Rhodamine B as acceptor. Their photoluminescence ability was
further characterized. The result indicated that the energy transfer efficiency increased with pH 10 to 7. Besides, The
FRET efficiency increased with the donor/acceptor concentration ratio within a certain scope, can be as high as 61.09%
when the ratio was 3:1. Therefore, the as-constructed FRET system via positive and negative ions reaction exhibited a
well-resolved response at pH values and donor/acceptor concentration ratio. Such QDs-Cys-RhB FRET system has a
great potential as an efficient and sensitive ratiometric fluorescence nanoprobe in biological application.
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