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We develop a novel gene identification method foeat
detection of double-strand DNA. After bound on a
gravimetric resonant cantilever, the double-strahtA
chain is with its certain-length segment cut ouitbsite-
specific restriction enzyme digestion (see Fig.Tag
cut-down ratio in the strand-length is proportiotmathe
ratio of mass change on the cantilever and, thrarspe
online measured by the cantilever frequency-shifta.
With the in-plane mode cantilever for high-Q regorma
in liquid, the stx2 gene d.coli O157:H7 is directly
identified by accurate digestion of tBeoRV enzyme.
The double-strand DNA detection method is expeited
applications of fast and accurate gene identificati

Traditional DNA identification used
hybridization mechanism, thus, it only can detéugle-
strand DNA. Such gene identification suffers nocpe
adsorption induced false-positives and the time-
consuming and laborious preparation of single-stand
sample (including the asymmetric PCR) and hybrittizra
process. Such sensors often used a complicated
‘sandwiched structure’ (see Fig.1b) where the tade
DNA should be linked to a probe-DNA and a capture-
DNA from double-sides [1]. Direct detection to déeb
strand DNA samples will largely simplify the proseand
facilitate on-site identification. Since a doubteasd
DNA fragment at least features one unique cuttitgfer
a certain restriction enzyme [2], i.e. enzyme ogtti
position is accurate, the cut-out proportion of doeble-
strand length is the same as the ratio of its robaaage
that can be directly measured by a gravimetrica@ens
Herein we use resonant micro-cantilever sensoiréeitly
detect double-strand DNA samples by online recardin
the frequency-shift signal.

A 3776-bp directed-PCR product (frdincoli
0157:H7) is amplified with forward primer that waie-
modified with biotin. The cutting-site &coRV-enzyme
is known as 1141-bp away from the biotinylated ieah
of the double-strand. Fig.2(c) shows the electrogsie
analysis results that confirm the biotinylated-DNA
samples and some controls. Streptavidin-modified
mesoporous-silica is used as the gravimetric sgnsin
material to enhance the mass-adsorption and sgtysiti
Specific binding between the biotinylated-DNA ahd t
sensing-material is confirmed by electrophoresadyesis
[see Fig.2(d)]. The streptavidin-functionalized
mesoporous silica is immobilized on our lab-made
cantilever. Shown in Fig.2(b) the cantilever vilesain an
in-plane swing resonance-mode for high-Q operdtion
liquid [3]. A microfludic chamber is fabricated, thithe
cantilever embedded inside to identify the DNA.

The real-time double-strand gene detection is
with the experimental results shown in Fig.2(akeAthe
biotinylated-DNA products injected into the micnaflic-
chamber, resonance-frequency of the cantilever
continually decreases along with the process oDiR&
binding onto the cantilever. The frequency readtakle

within 10min while the binding is completed. The
frequency-shift off;=15.9kHz is obtained. Then, with
the enzyme site-specific digestion, the frequency
reversely increases f,=10.2kHz within 6min. The
ratio of Af,/Af;=64.2% should equals to the ratio between
the changes in strand-length (i.e. the mass changes
during DNA-binding and enzyme-cutting, respectively.
Aleudlona=64.2%. According to the known cutting-site,
theoretically the chain-length ratio between thaaeed
DNA segment and the whole DNA should be

Al lona=2635/3776=69.8%. With a small part of
inevitably uncompleted enzyme-digestion taken into
account, the measured ratio6#f2% is really consistent
to the theoretice9.8%.

When the DNA without biotin-modiéiton is
introduced into the chamber, no detectable sersiggal
is observed that indicates negligible nonspecific
adsorption of DNA. Besides, the directed-PCR prodiic
negative controlE. coli DH50) does not induce
detectable sensing-signal that validates our detect
method. Biotinylated-DNA withoUEcoRV site produces
similar frequency-decrease of 14.2kHz, however, it
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Fig.1: (a) Schematic of DNA detection. Biotinylated
double-strand DNA is specific-bound on cantilevier v
streptavidin. The DNA is site-specific digested and
recognized by EcoRV-enzyme. The cut-out mass is
measured by cantilever frequency-signal. (b) T et
sandwich-hybridization detection to single-strardAis

herein shown for comparison with out new twchnique.
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Fig.2: (a) Detection results for double-strand D{$&2
gene ofE.cali O157:H7). (b) SEM of the cantilever

sensor. (c) and (d) Electrophoresis analyses which
confirm the biotinylated-DNA and the specific bindi
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