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The activity and stability analyses of chitin-activity lytic
polysaccharide monooxygenase

YU Xiaonan, LIU Lin, QU Mingbo', YANG Qing

School of Bioengineering, Dalian University of Technology, Dalian 116024, Liaoning, China

Abstract: [Objective] Lytic polysaccharide monooxygenase (LPMO) is a recently discovered copper
ion-dependent oxidase, which can break glycosidic bonds by oxidation, thus significantly improving the
efficiency of polysaccharides degradation. However, it is easy to be inactivated and difficult to evaluate
the activity of LPMO due to the properties of its substrates and the diversity of its released products.
[Methods] In this study, we established a spectrophotometric activity assay to detect the chitin-active
LPMO (BtLPMO10A) using 2,6-dimethoxyphenol (2,6-DMP) and H,0, as substrates, and to evaluate
the stability of LPMO during chitin degradation. [Results] The results suggested that high
concentration of enzyme, 2,6-DMP or H,O, would deviate the reaction from linear range. The K, of
BfLPMO10A toward 2,6-DMP and H,0, was determined to be 0.53 mmol/L and 5.31 mmol/L respectively.
It suggested BtLPMO10A possessed a higher affinity toward 2,6-DMP and H,0, than NcLPMO9C.
BtLPMOI10A was easy to be inactivated in the presence of reducing agent ascorbic acid. The substrate
chitin could stabilize the enzyme, but the activity still decreased during the degradation of chitin.
[Conclusion] This work evaluated the factors that impacted on the assay for detecting the activity of
BLPMOI10A using 2,6-DMP as substrate, and estimated the stability of BtLPMO10A during chitin

degradation. It will provide important information for the investigation of chitin-active LPMOs.
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Figure 3 Mass spectrum analysis of the product of BtfLPMO10A acting on B-chitin. A: Control group, no
BtLPMOI10A; B: Experimental group, 1 umol/L BtLPMO10A.

P4 actamicro@im.ac.cn, & 010-64807516



FHRESE | AP, 2022, 62(1)

195

(A)
1.0
-=-10 pmol/L
08 1 o5 umol/L
0.6 k -3 umol/L

-+ pmol/L
0.4

0.2

Product concentration/(umol/L)

0 100 200 300
t/s

4 ARERE BALPMO10A BISE 4N £

=4
(=)
()
=
1

<
=
S
w
T

0.002

Activity/[umol/(L-s)]

0.001

0 2 4 6 8 10
¢(Bt LPMO10A)/(umol/L)

Figure 4 Activity determination of BZfLPMO10A at different concentrations. A: the time-dependent changes of
products generated by different concentrations of BfLPMO10A; B: the relationship between the activity and

concentration of BfLPMO10A.
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Figure 5 Effect of 2,6-DMP on the activity of BfLPMOI10A. A: the activity of BfLPMO10A was measured with
different concentrations of 2,6-DMP; B: K., value of BfLPMO10A to 2,6-DMP.
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Figure 6 Effect of H;O; on the activity of BfLPMO10A. A: determination of BfLPMO10A activity with
different concentrations of H,O,; B: K,,, value of BfLPMO10A toward H,0O,.
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Figure 7 Effects of different concentrations of ascorbic acid on the activity of BfLPMOI10A. A: reaction
system containing 100 umol/L H,O,; B: reaction system containing no H,0O,.
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during hydrolysis.
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Figure 9 Analysis of the stability of BALPMO10A in the presence of chitin. A and C: with ascorbic acid; B and

D: without ascorbic acid.
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