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Fluorescence Detection of H5N1 Virus Gene Sequences Based
on Optical Tweezers with Two-photon Excitation Using
a Single NIR Nanosecond Pulse Laser
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Abstract

We present an analytical platform by combining near-infrared optical
tweezers with two-photon excitation for fluorescence detection of H5N1
virus gene sequences. A heterogeneous enrichment strategy, which involved
polystyrene (PS) microsphere and quantum dots (QDs), was adopted. The
final hybrid-conjugate microspheres were prepared by a facile one-step
hybridization procedure by using PS microspheres capturing target DNA and
QDs tagging respectively. Quantitative detection was achieved by the optical
tweezers setup with a low-cost 1064 nm nanosecond pulse laser for both
optical trapping and two-photon excitation for the same hybrid-conjugate
microsphere. The detection limits for both neuraminidase (NA) gene
sequences and hemagglutinin (HA) gene sequences are 16 ~ 19 pM with
good selectivity for one-base mismatched, which is approximately one order
of magnitude lower than the most existing fluorescence-based method.
Besides, due to the fact that only signal from the trapped particle is detected
upon two-photon excitation, this approach showed extremely low
background in fluorescence detection and was successfully applied to
directly detect target DNA in human whole serum without any separation

steps and the corresponding results are very close to that in buffer solution,
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indicating the strong anti-interference ability of this method. Therefore, it
can be expected to be an emerging alternative for straightforward detecting

target species in complex samples with a simple procedure and

high-throughput.
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