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Abstract

AIM: To develop a sensitive and less instrument-
dependent clinical microarray system, in which
the microarray signal can be amplified in situ
and identified by naked eyes.

METHODS: A group of capture probes for a
specific target nucleic acid that was made ac-
cording to a specific region such as hepatitis B
virus (HBV) YMDD motif were arrayed on a
thin-film biosensor in a well. A set of detected
probes labeled with Au nanoparticle were
used to take the place of the fluorence labeled
probes in classic microarray. The single-strand
PCR product was reacted with the capture and
detected probes and the deposition of capture-
biotin-streptin-Au nanoparticle compound ap-
peared on the surface of the microarray. After
in situ amplification in this sensitive system,
we could read the signal on this chips by na-
ked eyes or the digital camera. HBV YMDD
mutation detection was applied to identify the
sensitivity and specificity of the microarray
system.

RESULTS: The signal of the biosensor micro-
array could be acquired by common camera or
naked eyes without instruments and we could
determine the kind of mutation according to
the place of the positive signal. The signal-
noise ratio were high enough to make the sig-
nal absolutely yes and no both in synthesized
target oligos and serum samples. The microar-
ray could identify a single base change of se-
lected lamivudine resistance-related mutation
as well as multiple mutations at the same time
with a high stability, sensitivity, and specific-
ity. We used the biosensor system to test 23
serum samples with YMDD mutation, and the
result was coincident with the sequencing re-
sult and the signal could be aquired by naked
eyes.

CONCLUSION: The thin-film based microarray
system which exploits nanoparticle material and
biosensor technique can amplify the signal in
situ that can be detected by simple instruments
or even unaided eyes. Its attractive features are
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the nonintervention of instrumentation required
to detect signal, as well as its high versatility and
accuracy.

Key Words: Biosensor; Microarray; In situ amplifi-
cation; Nanoparticle
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