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Figure 1. Mechanism of PET plastic biodegradation®.
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* 1. fR% PET FEARESHIME MR AE
Table1l. Application of microbial polyester hydrolasesin PET degradation
Enzyme Functions Source Material T/°C Time  Weightloss/% Reference
HiC Specific hydrolyze cutins, Humicola Low- 70 96 h 97+3 [11]
aso hydrolyze Insolens Crydstallinity (7%)
C4/Ce/C8/C10 PET films
pNP-aliphatic esters,
aliphatic-aromatic
copolyesters (PET. PCL
(Poly(e-caprolactone))
TfH Hydrolyze cutins, C2 Thermobifidafusa ~ Melt pressing of a 55 3weeks =50 [13]
pNP-aliphatic esters, DSM43793 beverage bottle
aiphatic-aromatic
copolyesters (PET, dibutyl
adipate)
TfH Thermobifidafusa  Low crystaline 65 48h 12.9+1.2 [15]
DSM43793 PET film
TfCut2 Hydrolyze cutins, C2/ Thermobifidafusa  Low crystaline 65 48h 12.6+0.2 [15]
C4 pNP-aliphatic esters, KW3 PET film
aliphatic-aromatic
copolyesters (PET)
Variants of Thermobifidafusa  Low crystaline 70 48h 25.0+0.8 [14]
TfCut2 KW3 PET film
LC-cutinase Hydrolyze cutins, Metagenomefrom  PET fims 50-70 24h =22 [17]
(LCC) C2/C4/C6/C8/C12/C14/C  leaf-branch compost
16pNP-aliphatic esters,
diphatic-aromatic
copolyesters (PET, PCL)
Variantsof  Hydrolyze cutins, Saccharomonospora  PET-GF films 63 3days 135+0.5 [18]
Cut190 C2/C4/C6/C8/C10 viridis AHK 190
pNP-aliphatic esters,
aiphatic-aromatic
copolyesters (PET, PBSA)
PET-Sfilms 63 3days 27.0£10 [18]
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Figure 2. Overall structures of PET-degrading enzymes® =" A: Cartoon representation of the TfCut2 structure
(PDB ID: 4CGl); B: Comparative structure of the PETase (PDB ID: 5XGO0); C: Narrower cleft of the TfCut2 is
shown between Thr61 and Phe209; D: Wide cleft of the TfCut2 between Thr59 and Ser209 in equivalent positions.
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Figure 3. Complex structure and catalytic reaction of PETase’®. Active site interaction networks of PETase are
presented for the complexes with (A) HEMT (PDB ID: 5XH3) and (B) pNP (PDB ID: 5XH2).
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Advancein polyethylene terephthalate degrading enzyme

Xiu Li, Haitao Yang, Zefang Wang'
School of Life Sciences, Tianjin University, Tianjin 300072, China

Abstract: Polyethylene terephthalate is one of the most used synthetic polymers in industrial fields and daily life
due to its excellent durability and plasticity. In the meantime, a large amount of PET waste has caused severe
environmental problems, so that researchers are paying more and more attention to the degradability of PET waste.
Among all of the methods of plastic degradation, the means of biodegradation is considered to be the most
environmental-friendly treatment at present and it will be efficient for large-scale degradation of PET waste.
Previous research has indicated that PET degrading enzymes mainly include lipases, esterases and cutinases, but
they exhibit poor PET degradation activity. A new PETase discovered recently, which is isolated from Ideonella
sakaiensis, has shown high efficacy and specificity to degradation of PET materials. Here, we summarize the
progress on structural research of PET degrading enzymes and describe the catalytic mechanism of PETase, to help
modify more effective PET degrading enzymes.

Keywords: polyethylene terephthalate, PET degrading enzymes, structural research, degradation mechanism

(KL% TRBRm)

Supported by the National Natural Science Foundation of China (31528006 and 81601593), the National Key Basic Research
Program of China (973 Program) (2015CB859800 and 2014CB542800) and by the National Key Research Program of China
(2016Y FD0O500300)

"Corresponding author. Tel: +86-22-27403906; E-mail: zefangwang@tju.edu.cn

Received: 28 February 2019; Revised: 28 March 2019; Published online: 9 April 2019

actamicro@im.ac.cn



