2026-02-09 08:52:11 . https://link.cnki.net/urlid/34.1065.R.20260206.1627.020
- 546 - ZEREA K FFIR Acta Universitatis Medicinalis Anhui 2026 Mar;61(3)

MUt — 101 PET /K ek iy il 2 e Hemig-i6 PR 20 B

IR BT L Bk i R ERIER T, BRI
(" FPEERAG IR P ORAERMGERN BRI AR ERLEF RFfmERT.b
S, AT 10220652 b M R A TARRMD A TRASE L7 102612)

BE B HR S =R R K W iR 2 ZBER (PET) K f# W (PETase) , PR HXT PET A9 MRk it . ik &
F PETase R Z5 44 43 #T , 38 28 5 28 48 772X (T88H/L117D) 5 A A5 w1, I F TR AZ 3 15 R BT 4l Ak B A i) 4 BUAf Ak, = 306
PETase 55 4185 |1, R0 X 2 2 77 W % 46 — R 0% 2 658 (MHET) LG 2E = H R (TPA ) S WREE ELXT PET Ji¢ ) 14 Bl 2 1 o 45
R FFERURIZEAS R PETase ¥ LIS AT 27 R 35 75 A s 3R , 24 R B 1 20% . PR B MEAL LS 4 R F
JERratifl, B i 0 EEAELE T 300 mmol/L WKW BE I vy , FEvke B ANAE S 73751 1. 824 mg/mL 183, 11% (BFAEAY) (1. 833 mg/
mL F184. 32% (A5 RY) . i — 5 1B T2 2 alifb s, B A8 1 FZEAAAET 200 mmol/L NaCl YRR T, Fouk 8 gl i 4y
WA 2. 776 mg/mL F196. 86% (HF/ETY) (1. 967 mg/mL F195. 13% (RAER) . BEMr & e , B4 B A2 AE B PETase AYH 4331 A
0. 484 mg/mL F10. 991 mg/mL. % PER I 5o , 557 A= T PETase AH L , 2878 B A MHET 977 2 (237. 67£17. 00)% , TPA f

FERHF(197.33412. 01)% . &5 il J 2R A FZ M ai Ak B AR AT T8SH/L117D XU AL —BX K PETase , HH A5 558 1Y

PET FEARBE T, N PET B A= 9 B A4 I i S I

KRIE  RXFIE R £ N s K AR s S AL = A AT
FESES  Q814.4

XEREE A XEZHRS 1000 - 1492(2026)03 - 0546 - 06
doi: 10. 19405/j. enki. issn1000 — 1492. 2026. 03. 022

X} W R & R (polyethylene tere-
phthalate, PET) J&— ' f X} 25 — H iR g (terephthal-
ate, TPA) 12 T (ethylene glycol , EG )i 12 i B %
FE R 7 5 AW, DHAE S i i PP 24
FRRMERE) AT SR PET Ak~ 1 P (I
MELL AR I A | 30 fol 75 G g 2004k TR Ry ik A5 A T )
) A= W R A A S — T2 o 28 k0 G i A %8007
T T R4 T 3 i DU Ay e e Rk AR 5 1) R R 13
A B AL ST PET [t , QA o i 55 i o o 22
TR il BE T A BB A AR R R AR Wi 1, HLCRE ARG
PEBAR, BRI T HAE Tl e B, 2016 4F,
Burgin et al' A Ideonella sakaiensis 201-F6 14y
5 —FHT B4 PET /K fif i (PETase ) , 1% 1] 75 30 °C
RS R AR PET  (H AR E MR |, HLBGA S
PG T

PETase fig FLEAEHI T [ 25 PET, BEROW 2% — H

2025 - 11 -29 £z
FL I H - [ R E S AR H (47 :2023YFC2605300)
VEFTRIAY KR, 55, RIATSE 015
AT, B, W5 R, G /E#H , E-mail: wangyh@ivde.
chinacde. cn

XA SCH A [ 4 Bk

RAL s A E A ; A YKk

iR X F2 £, FE 15 [ bis (2-hydroxyethyl) terephthalate,
BHET | F1X 28 = F i B 5% 2, 3 i [ mono (2-hydroxy-
ethyl) terephthalate, MHET | ' i P Hpors 2 2L
B 7 N EFR AL, e Ser160-His237-Asp206 14
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()55 88 o 9324 R (T) 2848 4l e (H) , 55 117 {35
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Fig.1 Schematic diagram of mutated sites in mutant PETase
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i T2 B - 5 VA M T i € JC P UK (sodium dodecyl sul-
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FEFENT MK LI 0.30.60,300 mmol/L B Mk ()
Buffer T HEA7 46 BE Ve, IF AR 45 DR . Bifi )5 %%
PRk B R 2 B 48 09 U6 B W AE Buffer TV (50 mmol/L
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1.3.3 FAAF R LA PETase 09 L% 4ifL)5 1Y
B 0% 2 PR B o A 243k B2 R 100 mmol/L 6
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MR, IRESE LRGBS A Buffer V(20
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Pad Prism 9. 5 #C1F ; 4L E] FLACR IR « K56 5 2
BRI R 7 2250 B (F AR5 ) o P<0.01°2K
ZERAGIEE L

2 #R

2.1 FAERMRETE PETase 1% 4 f £k 5L Th#4

A 2 M B3 M

bp bp

10 000

9%

1 000 1000

500 750

250 500
250
100

B AR PETase Z 5 1R )7 51 FK I 35 A TR %5 1 1
i i1, B 2 B A= A R 58 A% 7 PETase 4 5 5k K v
G, AR R Be A B2 Y R 879 bpo BERR IFICHT A
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X 0 A7 A5 H B T88H (ACC—CAC) #1 L117D (CTG—
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300 mmol/L BRI 25 4T B 4 5 M R G - B A 8 PET-
ase W& R 1. 824 mg/mL, 4l i 2 83. 11% (& 4C, Ik
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84.32% (K1 4D, UKl 11) . PS8 2 B4 R i
N, 3 BAE 200 mmol/L NaCl iy i 4 i s 4
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Fig.2 Construction of wild-type/mutant PETase expression strains

A, B: Construction and identification of wild-type and mutant PETase expression plasmids; 1: Recovered pET-43. la vector after double restriction

endonuclease digestion; 2: Recovered target fragment after double restriction endonuclease digestion; 3: Expression plasmids digested with double re-

striction endonuclease digestion; C: Small-scale expression results of mutant (lanes 4 = 7) and wild-type (lanes 8 - 10) PETase; M1: DNA Marker;

M2: Protein Marker.
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3 EFAERY/ZRITRI PETase Ri& G F I 1E

Fig.3 Sequencing verification of wild-type and mutant PETase expression plasmids

G TN T A= 5 PETase 289K FE 43 51 4 0. 484 mg/mlL
([ 4E, 338 12)F110. 991 mg/mL( & 4E,JKiE 13) .

2.3 3ZRFEEI PETase ¥t MHET #1 TPA 7= R 42 7+
ER 2878 A PETase 4L /E B MHET 1 TPA f1 7
R H I E M 100% (F 5A) ,MHET 5 TPA 7= %1y
Wit i R AR b 25 e A g it er B L (MHET : F=233. 43,
P<0.001;TPA: F=267.31, P<0.001)., 34545
Brd 7R, = #F B AE 45 CHE 7 % & = (MHET:
101. 67%; TPA: 100. 67%) , H: 7k 4 40 'C5 50 C,
60 “CHf H: /K (MHET: 8.00%;TPA: 10.33%) ., 453
LWL S R 45 °C. AR JE T MHET 5

TPA = 38 Z [0 22 5 T 48 1F 2% & X (1=0. 09, P=
0.928)., SHAERIAH L, 28457 PETase ) MHET 7=
F N (237.67 = 17.00)% , TPA 7= Hy (197.33 =
12.01) %, B 7= 38 0 3 TR AR R (MHET : =
-12.72, P<0.001;TPA:1=-10.41, P<0.001) , %W
HAEAb R B E R TH(E 5B) .

3 Wit

PET J& H Ay &) H 25 b R 2 8RS
Ye¥y . PETase /15 ) PET i 8% 2 rh 22 & 1R — 2H 44
MR — R 2 & 12 (SHD )AL = BRARA 5 18— Fh — Ak
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El4 FFAERIRLE PETase FH &
Fig.4 Preparation of wild-type and mutant PETase

A: Large-scale expression of wild-type PETase (after ultrasonication) ; B: Large-scale expression of mutant PETase (after ultrasonication) ; C:
Chromatographic purification of wild-type PETase; D: Chromatographic purification of mutant PETase; E: Dialysis and refolding; 1: Supernatant; 2:
Pellet; 3: Whole-cell lysate; 4: Pellet; 5: Supernatant; 6: Whole-celllysate; 7: Eluate from DEAE chromatography using 200 mmol/L NaCl; 8: Elu-
ate from affinity chromatography using 300 mmol/L imidazole; 9: Flow-through from affinity chromatography; 10: Eluate from DEAE chromatography us-
ing 200 mmol/L NaCl; 11: Eluate from affinity chromatography using 300 mmol/L imidazole; 12: Mutant PETase; 13: Wild-type PETase; M: Protein
Marker.

>
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Fig. 5 Analysis of enzymatic activity of mutant PETase

ok

A: Analysis of the optimal working temperature for mutant PETase ; B: Comparative activity analysis of wild-type and mutant PETase; — P<c0. 001

vs Mild-type PETase group.
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structed and evaluated for discriminative ability, calibration, and clinical utility using receiver operating character-
istic (ROC) curve analysis, calibration plots, and decision curve analysis (DCA). Results Seven independent
risk factors were ultimately identified and included in the prediction model: female sex, hypertension, diabetes,
red blood cell distribution width-SD (RDW-SD) , body mass index (BMI) , left atrial diameter (LAD), and left
ventricular ejection fraction (LVEF). The area under the ROC curve (AUC) in the training set was 0. 862 (95%
CI: 0. 834-0.890), and in the validation set, it was 0. 870 (95% CI: 0. 829-0.911), demonstrating excellent pre-
dictive performance. Conclusion Independent risk factors for LVH in PeAF patients include female, hyperten-
sion, diabetes, RDW-SD, BMI, LAD, and LVEF. The prediction model built based on this can help early identi-
fication of PeAF patients with high risk of LVH. At the same time, the incidence of major adverse cardiovascular
events (MACE) is higher in PeAF patients with LVH. Patients with atrial fibrillation combined with LVH may ben-
efit from catheter ablation.

Key words persistent atrial fibrillation; left ventricular hypertrophy; risk factor; nomogram; major adverse car-
diovascular events; recrudesce; Cox regression analysis

Fund program National Natural Science Foundation of China (No. 82371949)

EHEES51 R

Preparation and hydrolytic activity analysis of dual-catalytic-triad PETase
Su Qiudong', Yao Xining®, Qiu Feng', Wang Feng', Zhang Shuang', Xu Ke', Bi Shengli', Wang Yanhai'
(" NHC Key Laboratory of Medical Virology and Viral Diseases , National Institute for Viral Disease Control and
Prevention, China CDC, Beijing 102206 * Beijing Beier Bioengineering Co. Lid. , Beijing 102612)

Abstract Objective To prepare a recombinant PETase with a dual-catalytic-triad and to evaluate its efficiency
in the biodegradation of polyethylene terephthalate (PET). Methods Based on the crystal structure of wild-type
PETase, point mutations (T88H/L117D) were introduced via site-directed mutagenesis. The recombinant protein
was prepared using prokaryotic expression and chromatography purification techniques. The enzymatic hydrolysis
of the mutant PETase was assessed by relatively quantifying the products mono (2-hydroxyethyl) terephthalate
(MHET) and terephthalic acid (TPA). Results Both wild-type and mutant PETases accumulated as inclusion
bodies, accounting for approximately 20% of the total bacterial protein. After solubilization in urea, the proteins
were eluted at 300 mmol/L, imidazole during affinity chromatography purification, with concentrations of 1. 824 and
1. 833 mg/mL and purities of 83.11% and 84.32%, respectively. Subsequent anion-exchange chromatography
yielded highly pure enzymes in the 200 mmol/L. NaCl fraction: 2. 776 mg/mL (96. 86% purity) for the wild type
and 1. 967 mg/mL (95. 13% purity) for the mutant. Following refolding, the final concentrations were 0. 484 mg/
mL for the wild type and 0. 991 mg/mL for the mutant. Hydrolysis assays revealed that the mutant released MHET
and TPA at (237.67+17.00)% and (197.33+12.01)% of the wild-type levels, respectively. Conclusion The
T88H/L117D dual-catalytic-triad PETase is successfully prepared and it significantly enhanced PET-degrading ac-
tivity, thus, it's a promising biocatalyst for PET bioremediation.
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