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Construction of Temperature-sensitive Intelligent Artificial Tellurium Enzyme
Based on Poly(N-isopropylacrylamide) Microgel
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(1. School of Materials Science and Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China;
2. SinoMicroScience and Technology Development (Beijing) Company Limited, Beijing 101111, China)

Abstract: The study was designed to synthesize a N-isopropylacrylamide (NIPAM)/methacrylic acid (MAA)
copolymer microgel (PNIPAM-MAA-Te) containing a tellurium ether catalytic active center. Utilizing the negative
temperature-responsive nature of the microgel framework, a temperature-sensitive smart artificial tellurium enzyme was
constructed. PNIPAM-MAA-Te exhibited intelligent catalytic activity in both the hydrophilic system of 3-carboxy-4-
nitrophenyl thiol (TNB)/hydrogen peroxide (H,0,) and the hydrophobic system of 4-nitrophenyl thiol (NBT)/cumyl
peroxide (CUOOH). The catalytic activity measurements indicated that PNIPAM-MAA-Te achieved its highest specific
activity of (0.046+£0.040) pumol/(min- pmol) under the conditions of pH 6 and 25 °C in the hydrophilic system, and
(0.45+0.01) pmol/(min- pmol) under the conditions of pH 6 and 65 °C in the hydrophobic system. Its catalytic activity
was higher in the hydrophobic system. The enzyme kinetics curves revealed a ping-pong mechanism for catalysis, with
a second-order reaction rate constant reaching the order of magnitude of 10° L/(mol-min). The research findings
expanded the potential applications of smart microgels both in vivo and in vitro.
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Fig.4 Morphology, SEM and EDS images of micro gel
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Fig.5 Effect of PNIPAM-MAA-Te concentration

on catalytic curves in different systems
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Fig.9 Double inverse curves of CUOOH reduced by NBT catalyzed by PNIPAM-MAA Te at different temperatures when the pH value was 6
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Fig.10 Catalytic mechanism of PNIPAM-MAA-Te
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Tab.1 Apparent kinetic parameters of PNIPAM-MAA-Te

in hydrophilic system

st [TNBY/ K.,/ Koo,/ (Kl Kopiry,)!
(mmol-L™) min’' (10" mol-L")  [L-(mol-min)™]

0.100 0.086 2 2.101 0.410 5

pH {f=6, 0.067 0.060 7 1.476 0.411 4

=25°C 0.050 0.036 0 1.125 0.404 7
0.040 0.036 0 0.884 0.408 0
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pH {E=6, 0.067 0.026 3 1.192 0.221 0
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Tab.2 Apparent kinetic parameters of PNIPAM-MAA-Te
in hydrophobic system

Py [TNBY/ Kool Koncvoon!  (KealKncuoon)/
(mmol-L™") min’' (10" mol-L™")  [L-(mol-min)"]
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