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Fig. 3 Scheme of the ICCD system

(@) Dichroic
80 495DCXT
601 Filter E515pv2
40 1
20 J
0

350 400 450 500 550 600 650 700
Wavelength/nm

Transmittance/%

D680/35

(b) S605/40 N
801 ™~

601 630dcxr

%

20 A

Transmittance/%

0l ) —nl - : T
400 450 500 550 600 650 700 750
Wavelength/nm

Fig. 4 Transmittance curves of the filters and dichroics heet

(a): Microscope; (b): Dual-View

SR 2 N R AT O $O T7 N CTIRE) X Rl &
J7 A0 S AE TR Bk WG S T2 100 nm i B Y B9 AR
AU AN TR R AR b TR R, (M
R R R R OG AR A B AR . BT DA S A T 4R

3 SIS Mo

3.1 #iM B4R DNA R B

Wit T FR S22 EEEERCILREREREN
FRET %8, 8 7 5 (Qdot 605 ITK Streptavidin Conju-
gate Kit, & ic & 605QD, Cat. Number: Q10001MP, In-
vitrogen Corp. » USA)MEH & 10~15 nm, XM F /=&
2% 59% ., RWBHIA 12~ 15 MEdEME, GMaEE %
MEWULA 3 AAEWER ., I HAR DNA 7B & 30 /> Sk
5/-CTC TGT CTT ATC GTA GCT AGT CAA GGT AAC-



222 T 2% 55618 o b

%30 %

3/, W4 R Biotin-3/-GAG ACA GAA TAG CAT, 14
%4 CGA TCA GTT CCA TTG-5/-Cy5, REXT R, #31
5 B b% DNA K B 5 )5 90 K [ 19 3E B % DNA A Bt (non-
specific target DNA): 5/-TAG CAG TGA CGA CAC CTA
CCG GTT ACG CTA-3/., LA LR KNP HI BN L HFE ALY
BARGRA AW E . A28 i iy PH 8.0 #y 100 mmol
« L7 Tris-HCl, H: o &4 (NH,),SO, 10 mmol « L',
MgCl, 3 mmol « L',

O — 4 S0 RN ARV B 0 AR B AR DNA J Br . i K&
51 BEER SRR BUIM A B Tris HCL Wi b, 42 CARB IR
BT #4722 2 )0 30 min, BHIE R MA 605QD T
AR I e B A M. 605QD M 2>X107" mol « L™, BA&K
W 7.2X107 " mol « L', BU5 pL BFEESREERMIES
Wi TS B B (24 X 24 mm) b, KN E R AR R
Bo B AL SRR B WA O AR IR, FOKEEE B AR DNA R
Bedfe i H bR DNA B, 4530 nE 5 iR,

Fig. 5 Results of detecting specific target DNA and non-specific target DNA
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Fig. 6 Fluorescence images of living Chinese hamster ovary(CHO) cells
(a): One cell after removing QDs around cells; (b): Another cell after adding Cy5-ssDNA-Biontin

(c) : Fluorescence curves of the two circular regions in (b) representing FRET
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DNA Nanosensor Fluorescence Imaging Microscopy

DENG Chu-yun. LI Jia-min, MA Wan-yun”
The Key Laboratory of Atomic and Molecular Nanosciences, Ministry of Education, Department of Physics, Tsinghua Universi-
ty, Beijing 100084, China

Abstract Quantum dots have many excellent optical properties such as high quantum yield, long fluorescence lifetime, wide ex-
citation spectrum and narrow emission spectrum, tunable emission wavelength and so on, thus have become a newpopular type of
fluorescence probes in these years. Quantum-dot-based DNA nanosensor comprising streptavidin-conjugated quantum dots, cap-
ture probes with biotin and reporter probes with Cy5 was designed to detect DNA or RNA segments. Capture probes and report-
er probes were connected by the target DNA or RNA segments so that quantum dots and Cy5s could be together and FRET (flu-
orescence resonance energy transfer) could be detected. In the present work, quantum-dot-based DNA nanosensor was combined
with ICCD fluorescence microscopy imaging system through the authors” experiments. Using the total internal reflection fluores-
cence (TIRF), FRET between quantum dots and Cy5s was recorded by ICCD showing that segments of single-stranded target
DNA with 30-base length were detected in solution using DNA nanosensor. When Cy5-ssDNA-Biotins were added into streptavi-
din-conjugated quantum dots in solution, by real time recording, the FRET efficiency was found to increase with time, which in-
dicated the process of streptavidin-conjugated quantum dots capturing Cy5-ssDNA-Biotins. It was also observed that streptavi-
din-conjugated quantum dots and Cy5-ssDNA-Biotins could both enter living Chinese hamster ovary cells and have FRET. The
process of streptavidin-conjugated quantum dots capturing Cy5-ssDNA-Biotins was detected in the cells as well and Cy5s were
photobleached after a long time of irradiation. It has been proved that detecting DNA or RNA segments in living cells with DNA

nanosensor is possible.
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