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Abstract
Polyethylene terephthalate (PET) is one of the most widely used synthetic plastics, and the “white
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pollution” caused by its recalcitrant degradation has become a global environmental problem. Bio-
degradation has emerged as an important direction for PET recycling due to its environmental
friendliness and mild reaction conditions. The mining of PET hydrolases has formed a pattern of
parallel development of natural environment screening and artificial auxiliary technologies such as
database mining and metagenomics, resulting in the screening of representative enzymes including
IsPETase and LCC. Rational design, directed evolution and other protein engineering strategies can
effectively improve the industrial adaptability of PET hydrolases, such as catalytic activity and ther-
mal stability. Meanwhile, BHETase and MHETase can effectively degrade the key intermediate prod-
ucts of PET enzymatic degradation, alleviate their competitive inhibition on PETase, and achieve
complete degradation of PET through synergistic action with PET hydrolases. This review summa-
rizes the current mainstream degradation methods of PET plastics, focusing on the mining status of
PET hydrolases in biodegradation, the progress of protein engineering modification, and the re-
search status of hydrolases for key intermediate products (BHET, MHET) during PET enzymatic deg-
radation. It provides key enzyme resources and theoretical basis for the development of efficient
and environmentally friendly PET biodegradation technologies, and is of great significance for pro-
moting plastic pollution control and resource recycling.
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Figure 1. PET structural formula
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Figure 2. PET enzymatic degradation process
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5 PE AN BT 76 35 S g DT USSR AN A SRt T AR i LR, B A AR R O U T 41 S T Re R 1

L NS DR R 25 1 9 B8 o R A2 R AR (R B, Kl DR IR R VG N AT R SR A Y R R AN
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50 Uy PET W F R H3ERE S, FE DI 2K — IR — ZFiE(Diethyl Terephthalate, DET){E AR IE BT & 42, &
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4c, WIAN{E# %) PET &M H Ideonella sakaiensis 201-F6 1, IsMHETase 5 IsPETase 3L Rl K4E/EH, 41
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T i RROK AR AR I BB O AF[53] [54]. MRAMNSRIGIEST, K IsPETase 55 IsMHETase il & 318 5B H AT
WERF PET TEBEMNZT Y TPA BRI/ B = YA R [24] [55]. @k & A5 TR s
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Figure 3. IsIMHETase structure
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