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DNA methyltransferase (MTase), catalyzing DNA methylation in both eukaryotes and prokaryotes, is
closely related with cancer and bacterial diseases. Although there are various methods focusing on DNA
MTase detection, most of them share common defects such as complicated setup, laborious operation
and requirement of expensive analytical instruments. In this work, a simple strategy based on
methylation-blocked cascade ampliﬁcation is developed for label-free colorimetric assay of MTase
activity. When DNA adenine methylation (Dam) MTase is introduced, the hairpin probe is methylated.
This blocks the ampliﬁed generation of G-riched DNAzyme by nicking endonuclease and DNA
polymerase, and inhibits the DNAzyme-catalyzed colorimetric reaction. Contrarily, an effective colorimetric reaction is initiated and high color signal is clearly observed by the naked eye in the absence of
Dam MTase. A satisfying sensitivity and high selectivity are readily achieved within a short assay time of
77 min, which are superior to those of some existing approaches. Additionally, the application of the
sensing system in human serum is successfully veriﬁed with good recovery and reproducibility,
indicating great potential for the practicality in high concentrations of interfering species. By using
several anticancer and antimicrobial drugs as model, the inhibition of Dam MTase is well investigated.
Therefore, the proposed method is not only promising and convenient in visualized analysis of MTase,
but also useful for further application in fundamental biological research, early clinical diagnosis and
drug discovery.
& 2013 Elsevier B.V. All rights reserved.
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1. Introduction
DNA methylation, a widespread epigenetic modiﬁcation in both
prokaryotes and eukaryotes, plays a vital role in lots of biological
processes by regulating gene expression (Reisenauer et al., 1999;
Robertson, 2005; Szyf, 2003, 2005). The DNA methylation process
is carried out by DNA methyltransferase (MTase) which catalyzes
the covalent addition of a methyl group to target adenine or
cytosine residues in the recognition sequences (Cheng and
Roberts, 2001). In recent years, more and more studies have
conﬁrmed that aberrant DNA methylation could be regarded as a
new cancer biomarker (Esteller, 2007; Robertson, 2005; Szyf,
2003, 2005). Also, abnormal level of DNA MTase has profound
implications in some critical diseases such as cancer and bacterial
disease (Brueckner and Lyko, 2004; Erova et al., 2006; Garcia-Del
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Portillo et al., 1999; Robertson, 2005; Toyota et al., 1999; Tsankova
et al., 2007). Thus, DNA MTase has been treated as a potential
target in anticancer therapy and for new antimicrobial drugs, and
the estimate of DNA MTase activity together with screening of its
inhibitors has aroused an increasing interest over the past several
decades.
So far, some traditional assays, using radioactive labeling, gel
electrophoresis and high performance liquid chromatography for
the estimation of DNA MTase activity, have been well-established
(Adams et al., 1991; Bergerat et al., 1991; Boye et al., 1992; Messer
and Noyer-Weidner, 1988). Due to the intrinsic drawbacks, including
DNA-consuming, labor-intensive, radiolabeled substrates required or
of insufﬁcient sensitivity, these methods have rather limited application. Recently, several fascinating strategies have been developed to
overcome the above shortcomings. These techniques include ﬂuorescence assay (Lee et al., 2011; Li et al., 2007; Tian et al., 2012; Zhao
et al., 2013), bioluminescence detection (Jiang et al., 2012), electrochemical biosensor (Li et al., 2012a; Su et al., 2012; Wang et al.,
(2013); Wu et al., 2012; Yin et al., 2013), chemiluminescence (Bi et al.,
2013; Zeng et al., 2013) and electrogenerated chemiluminescence
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method (Li et al., 2012b, 2013). All the above approaches indeed
improve the sensing performance and offer a high sensitivity;
however, they demand complicated processes and complex or/and
expensive analytical instruments. What is more, some of them
may require trained personnel to operate related instruments.
Contrarily, colorimetric strategy is extremely attractive owing to
its rapidity, simplicity, cost-effectiveness. More importantly, it may
be easily read out by the naked eye without requiring expensive
analytical instruments, which are immensely signiﬁcant in pointof-care testing. Based on the DNA-modiﬁed gold nanoparticles
(AuNPs), several colorimetric biosensors have been successively
developed for DNA MTase activity analysis. For example, Qu’ group
(Song et al., 2009) and Li’ group (Liu et al., 2009) proposed DNA
MTase assay employing MTase-responsive DNA-AuNPs redispersion and aggregation, respectively. Lately, another colorimetric
method using MTase-protection dispersion of DNA-AuNPs has
been reported by Jiang et al. (Wu et al., 2013). Thanks to the
intense surface plasmon resonance, these AuNPs-based
approaches show an excellent colorimetric signal and improve
the analytical performance. However, they all need to functionalize the AuNPs with thiol-label DNA, which is to say, the process
not only leads to complication and relatively high cost, but also
takes several days. In addition, the suspension of aggregated
AuNPs is unstable in solution owing to the increasing particle size
together with reducing surface repelling force (Guo et al., 2013). As
a result, the suspension changes into colorless over time due to
forming sedimentation of AuNPs. This unfavorable phenomenon
can impede accurate quantitative determination. Besides, the false
positive resulting from the nonspeciﬁc aggregation of the functionalized AuNPs in complex biological samples would restrict its
practical application. Alternatively, Nie et al. proposed a label-free
colorimetric biosensor for DNA MTase activity on the basis of
methylation-responsive DNAzyme (Li et al., 2010), which avoids
the disadvantages of above AuNPs-based methods. The DNAzyme
involved is a G-riched single strand DNA, which mimics horseradish peroxidase (HRP) and catalyzes the colorimetric reaction.
This DNAzyme-based colorimetric method is out of chemical
modiﬁcation and does not involve the use of nanoparticle. Unfortunately, it must employ other three enzymes and two long DNA
strands to perform the reaction, making the design complicated.
Since each enzyme is very sensitive to its own buffer, the complex
reaction conditions would lead to poor reaction efﬁciency. Meanwhile, a lengthy assay time about 160 min is taken by this method.
Therefore, to develop label-free, colorimetric, simple and rapid
methods for DNA MTase detection is still a challenge.
Lately, we have reported a novel ﬂuorescence biosensor for
ampliﬁed detection of DNA adenine methylation (Dam) MTase by
using only one enzyme (Chen and Zhao, 2013). Inspired by this
unique work, herein, we developed a simple and label-free
colorimetric approach for rapid detection of Dam MTase activity
and inhibition based on methylation-blocked cascade ampliﬁcation. This innovative strategy only involves other two enzymes and
one hairpin DNA probe, which is simpler, more efﬁcient and less
costly than the previously reported method (Li et al., 2010).
Furthermore, the colorimetric assay is fast ﬁnished in 77 min,
and can be successfully carried out in complex matrixes such as
human serum sample.

2. Experimental section
2.1. Reagents and materials
Dam MTase, Nt.AlwI and S-adenosylmethionine (SAM) were
obtained from New England Biolabs Inc. (Beijing, China). Klenow

Fragment (3′-5′ exo  ), dNTPs, hemin, 2,2′-azino-bis(3-ethylbenzothiazoline)-6-sulfonate disodium salt (ABTS), H2O2, 4-(2-hydroxyethyl) piperazine-1-ethanesulfonate (HEPES), gentamycin,
5-ﬂuorouracil and benzyl penicillin was purchased from Sangon
Biotechnology Co., Ltd. (Shanghai, China). All of the other chemicals were of analytical reagent grade and used without further
puriﬁcation. The ultrapure water with an electrical resistance
larger than 18.2 MΩ was obtained through a Milli-Q system
(Millipore, Bedford, MA). All oligonucleotides used in this study
were synthesized by Sangon Biotechnology Co., Ltd. (Shanghai,
China) and sequences were as follows:
hairpin DNA probe 1
5′-TCCCAACCCGCCCTACCCTGATGATCCATACTTTTGTATGGATCATCAGGGTAGGGCGGGTTGGGA-3′
hairpin DNA probe 2
5′-TCCCAACCCGCCCTA CCCTGATGATCCATACTTTTGTATGGATCATCA-3′
G-riched DNAzyme
5′-GGGTAGGGCGGGTTGGGA-3′
The bold letters represent the recognition sequence for Nt.AlwI,
and the DNAzyme sequence is highlighted in green. The italic
poly-T is the loop of the hairpin probe.
2.2. Absorbance measurements
Absorbance measurements were performed using a T60
UV  Vis spectrophotometer (Beijing Purkinje General Instrument
Co, Ltd., China). The absorption spectra of the solution were
measured in the wavelength ranging from 500 to 400 nm.
2.3. Colorimetric assay of Dam MTase activity
Prior to use, the hairpin probe (1 μM) in the annealing buffer
(10 mM Tris–HCl, 50 mM NaCl, 1 mM EDTA, pH ¼7.8) was heated
to 95 1C for 2 min and gradually cooled down to 45 1C for another
10 min. The NEBuffer 2 (10 mM Tris–HCl, 50 mM NaCl, 10 mM
MgCl2, 1 mM dithiothreitol, pH ¼7.9) was used as reaction buffer.
In a typical experiment, 20 μL of this buffer containing 2 μL of
the hairpin probe, 160 μM SAM and different target concentrations
was incubated at 37 1C for 30 min ﬁrstly. Then, 5 U of Nt.AlwI,
2.5 U of Klenow Fragment polymerase and 4 μL of 2.5 mM dNTPs
were introduced into the resulting mixture. At last, the mixture
was 40 μL in a total volume, and was allowed to proceed at 37 1C
for another 30 min. After incubation, the solution was diluted to
160 μL with 95 mL of H2O, 20 μL of HEPES buffer (250 mM HEPES,
100 mM KCl, 2 M NaCl, 0.5% TritonX-100, pH ¼6.2) and 5 μL of
20 μM hemin. Subsequently, it was incubated at room temperature
for 10 min to form the hemin/G-quadruplex DNAzyme structures.
Finally, substrates, including 20 μL of ABTS (20 mM) and 20 μL of
H2O2 (20 mM), were added in the obtained mixture, respectively.
The biocatalyzed oxidation of ABTS2  is immediately initiated and
the absorption spectra were recorded in 7 min by UV  Vis
spectrometer.
2.4. Gel electrophoresis
Gel electrophoresis was used to investigate the generation of Griched DNAzyme sequence, conﬁrming the feasibility of the sensing system. Samples for gel electrophoresis assays were prepared
as follows: (1) hairpin DNA probe (0.5 μM) only; (2) G-riched
DNAzyme (5 μM) only; (3) the sample contained hairpin DNA
probe (0.5 μM) and SAM (160 μM) was incubated at 37 1C for
60 min ﬁrst. Then, Nt.AlwI (20 U), Klenow Fragment (10 U) and
dNTPs (0.25 mM) was added to carried out for another 60 min;
(4) the sample was prepared similarly as (3) except with Dam
MTase (80 U/mL). The samples were put on a 20% polyacrylamide
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gel to separate the related products from the substrate. The gel
electrophoresis experiments were carried in 1  Tris-Borate-EDTA
(TBE) buffer (90 mM Tris, 90 mM boric acid, 10 mM EDTA, pH 8.0)
by using the Mini-PROTEAN Tetra Cell system (Bio-Rad Labs.,
Richmond, CA). They were performed at the constant voltage of
45 V for 2.5 h. After silver-stained, the gels were imaged with a
Canon digital camera.
2.5. Dam MTase inhibition evaluation
To investigate whether inhibitors (gentamycin, 5-ﬂuorouracil
and benzyl penicillin) have inﬂuence on Nt.AlwI and Klenow
Fragment polymerase, a control experiment was carried out.
Before the addition of 5 U of Nt.AlwI and 2.5 U of Klenow
Fragment polymerase, inhibitors were introduced into 40 μL reaction mixture similar to that of Dam MTase detection without Dam
MTase. The solution was incubated at 37 1C for 30 min, then the
colorimetric reaction was carried out as mentioned above. For
Dam MTase inhibition experiments, the procedure was similar to
the detection of its activity that noted above, except that different
concentrations of inhibitors were added together with Dam MTase.

3. Results and discussion
3.1. Design of methylation-blocked cascade ampliﬁcation based
label-free colorimetric biosensor
As illustrated in Scheme 1, only one DNA strand is involved in
our detection system. This hairpin DNA probe is particularly
designed to contain two functional domains. The green one is
the sequence of G-riched DNAzyme. And another one highlighted
in red represents the recognition site (5′-GGATC-3′) for Nt.AlwI,
a nicking endonuclease (NEase) which can recognize dsDNA
sequence but cuts only one strand. Besides Nt.AlwI, the sensing
system also contains a DNA polymerase (Klenow Fragment). In the
absence of target, Nt.AlwI will be bound to the hairpin DNA probe
on its recognition site, and nick the dsDNA to generate a 3′-OH
end. This 3′–OH terminal is presented to an engaging primer
which triggers the DNA polymerization reaction catalyzed by DNA
polymerase in the presence of dNTPs (act as fuel). The Klenow
Fragment polymerase will also displace the original DNAzyme
sequence during synthesis of new DNAzyme sequence. Simultaneously, the NEase can scissor the just synthesized hairpin DNA
probe, resulting in the generation of new active site for next
polymerization reaction and the concomitant displacement of
already synthesized DNAzyme strand. Through such ampliﬁcation
reaction including scission, polymerization and displacement
three processes, thousands of DNAzyme strands can be produced.
Subsequently, by adding the hemin, these G-riched strands fold

Scheme 1. Schematic illustration of methylation-blocked cascade ampliﬁcation
based label-free colorimetric biosensor for Dam MTase activity assay.
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into the hemin/G-quadruplex DNAzyme structures, activating the
HRP-mimicking catalytic activity. Eventually, the colorimetric
reaction of oxidating ABTS2  to the green product ABTS  is
performed by these DNAzymes with the help of H2O2. The cascade
ampliﬁcation signal would improve the assay sensitivity well. On
the contrary, when Dam MTase is introduced into the system, the
hairpin DNA probe will be methylated. Since Nt.AlwI is sensitive to
the methylation catalyzed by Dam MTase, the cleavage reaction of
hairpin DNA probe is inhibited by the Dam MTase-catalyzed
methylation. And the DNA polymerase is unable to carry out the
polymerization and displacement processes in the absence of
3′-OH end. As a result, the hairpin DNA probe maintains in an
“inactivated” conformation and no DNAzyme strands are generated. Ultimately, the cascade colorimetric reaction is blocked by
Dam MTase-catalyzed methylation. With the higher concentration
of Dam MTase, the blocking effect is more pronounced. In this way,
by the naked eye or with simple UV  Vis spectroscopy, we could
easily detect the target without any complex chemical modiﬁcation of DNA or nanoparticle.
3.2. Feasibility of the assay
To verify the feasibility of the proposed strategy, several
experiments were performed. As shown in Fig. 1A, the color of
the sensing system turned from colorless to green when Dam
MTase is absent, indicating that lots of DNAzymes are generated by
the ampliﬁcation reaction. However, it remained colorless in the
presence of Dam MTase, demonstrating that the cascade colorimetric reaction was blocked by Dam MTase-catalyzed methylation
as described above. This result is also proved by their UV  Vis
absorption spectra. It can be seen that the absorbance intensity at
418 nm in the absence of Dam MTase (Fig. 1A, curve a) is about
11-fold higher than that of with Dam MTase (Fig. 1A, curve b). This
excellent signal-to-noise ratio may contribute to improve the
detection sensitivity. In addition, another experiment using
G-riched DNAzyme was tested to demonstrate many cycles of

Fig. 1. (A) UV  Vis absorption spectra of the sensing system in the absence (a) and
presence (b) of Dam MTase (40 U/mL). The corresponding photographs were also
presented, respectively. (B) Electrophoresis analysis: (1) hairpin DNA probe only
(0.5 μM); (2) G-riched DNAzyme only (5 μM); (3) without Dam MTase; (4) with
Dam MTase (80 U/mL).
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DNAzyme generation by the ampliﬁcation reaction. As shown in
Fig. S1, the absorbance value of G-riched DNAzyme is much lower
than that of ampliﬁcation reaction catalyzed by nicking endonuclease and Klenow fragment, indicating the recycling generation of
G-riched DNAzyme during the ampliﬁcation reaction.
Besides, the viability of proposed system is further estimated
by gel electrophoresis. The corresponding results were shown in
Fig. 1B. A well-deﬁned new band of the G-riched DNAzyme (18 nt)
appeared in the absence of Dam MTase (lane 3). In contrast, the
band of the G-riched DNAzyme is inconspicuous when it was
treated with Dam MTase (lane 4). These results conﬁrm that Dam
MTase-catalyzed methylation blocks the ampliﬁcation reaction
triggered by NEase and DNA polymerase. Therefore, the analysis
of Dam MTase can be successfully performed by this label-free
colorimetric biosensor.
3.3. Optimization of experimental conditions
To achieve the best analytical performance, assay conditions
including the structure of hairpin DNA probe, enzyme concentrations and reaction times were optimized. The hairpin DNA probe
was designed not only as the substrate for Dam MTase and but also
as the template for DNAzyme synthesis. Theoretically, owing to the
ability to produce more HRP-mimicking DNAzymes, the hairpin
DNA probe containing the DNAzyme sequence (hairpin DNA probe
1) will contribute to higher detection sensitivity than that without
this sequence (hairpin DNA probe 2). Thus, the structure of hairpin
DNA probe is investigated, and the result is depicted in Fig. S2 in
Supplementary material. As expected, the signal of hairpin DNA
probe 1 is obviously higher, and it is chosen for the following
experiments. To the best of our knowledge, it is the ﬁrst time that
the dsDNA template with the signal sequence for the NEase and
polymerase-assisted ampliﬁcation methods is artiﬁcially
employed. Compared to the traditional ssDNA template without
the signal sequence, the dsDNA template can generate signals
during the ﬁrst circle of the ampliﬁcation reaction rather than
from the second circle. In addition, the unreacted ssDNA template,
complementary with the signal strand, will hybridize to the newly
generated signal strand, leading to the lower signal response.
Oppositely, it can't happen when the dsDNA template is present,
resulting in a higher signal. This innovative design may help reach
the highest detection signal within a short assay time. It is
noteworthy that the previously reported method (Li et al., 2010)
used a template without the DNAzyme sequence, which possibly
leads to its long ampliﬁcation reaction time (120 min).
The concentrations of NEase and DNA polymerase are crucial in
the sensing system. On one hand, the low concentrations of these
two enzymes can adversely affect the ampliﬁcation efﬁciency and
result in the decrease of DNAzymes. On the other hand, lots of
enzymes generate high cost. Therefore, their concentrations
should be optimized carefully. As can be seen in Fig. S3, the
colorimetric signal is enhanced as the concentration of Nt.AlwI
increased, and it reaches a maximum at 5 Unit. As a result, 5 Unit is
selected as the optimum concentration. Similarly, 2.5 Unit of the
DNA polymerase is used for the following assay.
Additionally, the reaction time is another signiﬁcant factor that
inﬂuence the sensing performance. In our system, a long time of
ampliﬁcation reaction is expected to yield DNAzymes of elevated
concentration, meaning high colorimetric signal. The investigated
results indicate that the absorbance intensity increases with the
increase of ampliﬁcation reaction time (Fig. 2A). And 30 min was
employed for the following experiments due to the highest signal.
Then, the time of methylation reaction catalyzed by Dam MTase is
optimized and the result is presented in Fig. 2B. Considering the
balance between detection sensitivity and assay time, the optimized time of methylation reaction is set to be 30 min. Meanwhile,

Fig. 2. (A) The ampliﬁcation time-dependent relative UV–vis absorbance of 418 nm
with a ﬁxed methylation time of 30 min. (B) The methylation time-dependent
relative UV–vis absorbance of 418 nm with a ﬁxed ampliﬁcation time of 30 min.
The Dam MTase concentration in all ﬁgures is 40 U/mL. The error bar was
calculated from three independent experiments.

the DNAzyme-catalyzed oxidation reaction time of 7 min is
selected because a plateau effect is nearly reached after this time.
Eventually, the total assay time is much shorter than those of most
existing reports (Bi et al., 2013; Li et al., 2010, 2012a; Wu et al.,
2013; Yin et al., 2013; Zeng et al., 2013, 2013), including the
previously reported DNAzyme-based colorimetric methods
(Li et al., 2010).
3.4. Activity analysis of Dam MTase with the proposed colorimetric
biosensor
To conﬁrm the ability of the colorimetric biosensor for quantitative detection, various concentrations of Dam MTase were
analyzed under the optimized conditions. As can be seen, the
color in the reaction solution changed from colorless to green with
the decreasing Dam MTase concentrations (left to right, Fig. 3A).
Their corresponding UV–vis absorption spectra were shown in
Fig. 3B, and the absorption intensity at peak (418 nm) was
employed to evaluate signal response of Dam MTase. As the
concentration of Dam MTase increased from 0 U/mL to 80 U/mL,
the absorption intensity decreased gradually. They were in accord
with the fact that more hairpin probes are methylated by Dam
MTase, resulting in less production of active G-riched DNAzyme.
Fig. 3C depicted the absorption intensity in respond to different
concentrations of Dam MTase. As can be seen, a good linear
relationship was presented between the absorption intensity of
418 nm and the concentrations of Dam MTase in the range of
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with the use of DNAzyme-based colorimetric assay, the developed
biosensor can create a simple and convenient platform for visualized quantitative detection of Dam MTase activity with desirable
sensitivity and high selectivity.

3.5. Dam MTase sensing in human serum
The applicability in complex biological matrixes is another
signiﬁcant and challenging factor to estimate the performance of
a sensing system. To test the practicality of the proposed approach,
diluted human serum samples spiked with Dam MTase were
investigated. In this study, the human serum samples were diluted
with 1  NEBuffer 2 in a ratio of 1:10. As depicted in Fig. 4, it was
observed that the absorbance values from the 1:10 diluted human
serum sample were well consistent with those from NEBuffer
2 sample. The recoveries were in the range of 95.4–104.6% for
triple independent measurements with a maximum RSD of 6.5%.
Therefore, these results held great potential for the Dam MTase
analysis in complex biological samples.

3.6. Dam MTase activity inhibition assay

Fig. 3. (A) Photograph and (B) absorption spectra of the system upon incubation
with different concentrations of Dam MTase (right to left in A: 0, 0.8, 2, 8, 16, 24, 40
and 80 U/mL, respectively). (C) The corresponding absorption peak intensities
versus Dam MTase concentrations. The inset shows the linearity of the absorption
response for the sensing system against the low target concentrations.

0.8–24 U/mL (Fig. 3C, inset). With a correlation coefﬁcient of 0.9807,
the corresponding regression equation is A¼  0.020 Cþ0.558,
where A and C represent the absorption intensity of 418 nm and
the Dam MTase concentration, respectively. A low detection limit of
0.4 U/mL was estimated based on three times the standard deviation
of the blank sample signal, which is comparable to that of previous
DNAzyme-based colorimetric method (0.25 U/mL) (Li et al., 2010).
It is worth pointing out that our sensing strategy was ﬁnished within
a total assay time of 77 min, at least 2-fold shorter than that of the
compared biosensor (about 160 min). Furthermore, this sensitivity is
even higher than those of some ﬂuorescence (Li et al., 2007) and
chemiluminescence (Bi et al., 2013) approaches.
In addition to the high sensitivity, the proposed colorimetric
method is also of high speciﬁcity. M.SssI MTase, an enzyme
catalyze the methylation of cytosine residues within the doublestranded 5′…CG…3′ sequence, was employ as a control enzyme to
demonstrate this property. The tests were performed under the
conditions optimized as above, and the comparable results were
depicted in Fig. S5. It can be seen that M.SssI MTase caused no
more remarkable reduction of absorption intensity than that of the
blank sample, and its absorption intensity was much higher than
that of Dam MTase. It clearly conﬁrmed that the colorimetric
signal was speciﬁcally triggered by Dam MTase, which is in
agreement with our previous report (Zhao et al., 2013). Therefore,

Since MTases are closely related to cancer and bacterial
virulence, inhibitors of MTases activity hold promise as antiproliferative and antibiotic agents. Here, several antibiotics and anticancer drugs including gentamycin, 5-ﬂuorouracil and benzyl
penicillin were introduced to estimate the inhibition of Dam
MTase activity (20 U/mL). It is worthy to note that other two
enzymes (Nt.AlwI and Klenow Fragment) are involved in the
sensing system, and the effect of these drugs on them was
investigated ﬁrst. As shown in Fig. S6, all of these drugs caused
no distinct change in the absorption intensity compared with the
blank. This demonstrates that the proposed system is suitable for
the evaluation of Dam MTase inhibition. Then the inhibition tests
on Dam MTase were carried out, and the result was presented in
Fig. 5. It was observed that the absorption intensity of the sensing
system with all drugs increased obviously. This indicated that Dam
MTase activity was inhibited by these drugs, which weakened the
methylation-blocked effect and led to high colorimetric signal.
Furthermore, the dose-dependent inhibition of benzyl penicillin
on Dam MTase activity was studied. As the inhibitor concentration
increased, the absorption intensity enhanced gradually, implying
increasing inhibitory effect on Dam MTase. Therefore, this labelfree strategy will be useful for screening inhibitor candidates and
MTases-targeted drug discovery.

Fig. 4. Results obtained from the testing of NEBuffer 2 and human serum samples
without Dam MTase (control) and with Dam MTase, respectively. Human serum
was diluted in 1:10 ratio with NEBuffer 2.
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