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Abstract: [Objective] The enzymatic depolymerization of polyethylene terephthalate (PET)
involves the hydrolysis of PET catalyzed by PET hydrolases, leading to the production of
terephthalic acid and ethylene glycol. In this study, we identified a new PET hydrolase through
gene mining, with the goal of providing enzymes for efficient depolymerization of waste PET.
[Methods] A previously uncharacterized functional enzyme, named as AePETase, was identified
through gene mining. This enzyme demonstrated the ability to hydrolyze amorphous PET films.
Subsequently, heterologous expression, purification, and enzymatic characterization were
performed for AePETase.[Results] AePETase showed a T3, value of (53.0+£0.7) °C, and an optimal
reaction temperature of 45 °C. The optimal buffer was Na,HPO4-NaH,PO, (100 mmol/L, pH 8.0),
and the optimal enzyme concentration was 1 pmol/L. After 72 h, the hydrolysis of amorphous PET
films by AePETase resulted in 13.4-fold more products than that by the reported IsPETase.
[Conclusion] AePETase demonstrates significant hydrolytic activity on PET and represents a
promising new enzyme for hydrolyzing PET.

Keywords: polyethylene terephthalate (PET) hydrolase; gene mining; AePETase
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Figure 1 Sequence similarity network (A) and phylogenetic tree (B) constructed with IsPETase as the template.

P4 actamicro@im.ac.cn, 7% 010-64807516



AR AF | AEeER, 2025, 65(7)

3131

KMOFGRFA K, BB SHENRT 5 B 2 5 1
[F]—5 S0y X0 R8T Alkalilimnicola ehrlichii
B A B A RIS B AN TR] YT A5 00 SE R I F R
W AL F7 i 26 B (A ctinomadura macrotermitis)
M5 5 BB FATE E. coli BL21(DE3)H 33k 5601 )
8, % 9l Ay 4 & AePETase I AmPETase.
AePETase #ll AmPETase F{) 318 4> 1 42 43 5 N
33.0 kDa #1 30.8 kDa, 5 IsPETase i %1 —3X
PG5 K 48% F1 39%.
22 MEEMALAMRIESA

XHZHE 20 PET /Kl SE b AT & 0, #%
A E. coli BL21(DE3)5, FIIPTG J£F4ﬁ5%5'fi'%_,
I 17 SDS-PAGE 43 #t AmPETase £l AePETase
1E E. coli BL2I(DE3) " Ay nl i IR FE i . 4
K 2A Ji7s, 5 pET22b(+)2s #kAH 1L, i 16 il
AmPETase {E7r T 25-35 kDa &b B i 55747,
KN 5 IS 7 2 (30.8 kDa)— 2, At 1
AmPETase 7E E. coli BL21(DE3) /1 ] i 1t e ik 45
. W 2B Fi7n, 5 pET22b(+)aS 8 AH I, &
VEM AePETase 7£57 - 25-35 kDa 445 I 2 2%
W, KR/ANSHLS S Fi0(33.0 kDa)—2, LK
W AePETase 1F E. coli BL21(DE3) " ml i % 1k

e, gt AKTA 4lifk, K15 7 4l
A B
kDa 1 2 3 kDa
180— 180—
100— 100—
65— - 65—
45— = 45—
35— 35—
S R 30.8 kDa
25— . 25— .

f) AmPETase Il AePETase Zli (& 2C), JHTJ54:
(AP AR5
2.3 AEEEMNE

i# i ABI 7500 FAST RT-PCR ¥ £ il M\
25 °CHE] 99 °Cad i rh 8 AR M S MR
AL, BE—B SR, T PET /KRB
44 T f . AmPETase B9 T, { }1(54.6+1.4) °C,
AePETase I T, {5 M (53.0£0.7) °C . A I 4 W

AmPETase il AePETase ¥J & H % i PET /K
i o
2.4 FER PET [R/KRE M

4% B FE 30 °C A1 40 °C &4 F, 7F 2 mL

Na,HPO4-NaH,PO, (100 mmol/L, pH 8.0) 2% 1 ik
Hel 0.5 pmol/L 2l 5 6 mm [RIJE JCE ) PET
SR N 48 he WK 3A Fis, fE 30 °C&1FF,
AmPETase J- A& A3 5 2724 TPA 5 MHET,
AePETase i T 0.48 umol/L [ TPA 5 MHET;
W 3B 7R, 7 40 °C4F T, AmPETase JfA
K I 5] % 24 7= ) TPA Fl MHET, 1fij AePETase
AT 86.72 umol/L i TPA Al MHET. [Al 4
Wi AmPETase %f JC & PET R JC/K i i 14, i
AePETase X[ JoxZ ¥ PET JBEHAT HUF /K i
JF1EFE AePETase T/ LAl CHEA I T .

C
kDa 1 5 6
180 —
135—
100—
75——
o 30.8 kDa
45—
3. SR S —33.0 kD
«33.0 kDa LK

——
—

[El2 SDS-PAGE5#TAmPETase (A)F1AePETase (B)HY AR 14 ik K 4h L [FHYAmPETasef1AePETase (C)
Figure 2 SDS-PAGE analysis of soluble expression of AmPETase (A) and AePETase (B), and the purification
efficiency of AmPETase and AePETase (C). 1: Protein marker; 2: pET22b(+); 3: Extracellular crude enzyme
supernatant of pET22b-AmPETase; 4: Extracellular crude enzyme supernatant of pET22b-AePETase; 5: Purified
AmPETase; 6: Purified AePETase.

http://journals.im.ac.cn/actamicrocn



3132 ZHAO Wei et al. | Acta Microbiologica Sinica, 2025, 65(7)
A osr B 100,
-
ac
80 [
2061 .‘— )
i) )
g £ oo}
§o:
& &
S S 40
< p
& o02r =
= = 20+
00 . 0 1
AmPETase AePETase AmPETase AePETase

E3 FAFFEETE30 °C (A)F40 °C (BKR L ER IR ~H2
Figure 3  Total amount of products from the hydrolysis of amorphous membranes by AmPETase and AePETase

at 30 °C (A) and 40 °C (B).

25 miERE

1E 30-50 °CZ:1F T, 4T AePETase 5TCiE
J¥ PET FEK fift 5 v, A 1T 24 h A1 72 h )
TPA 5 MHET &7k, WK 4 Pios, BEE R
Ui E M 30 °CHE % 45 °C, TPA 5 MHET &)™
AW, 76 30 °CHf, 72 h B R AR K
1.04 pmol/L, Tfii{E 45 °Cif, 72 h M LTt &
192.67 pmol/L; M 45 °CH4 3| 50 °C, TPA 5
MHET S 6 F B, 7E 50 °CHf, 72 h &)™
1 NN 4.72 pmol/L, Ui AePETase 7E 45 °C
FXFTCAEIE PET WA e K TG P
2.6 mIEZEMKS pH

TE RS W) e B 1 I i EE 40 °C Al
45°C, SIAHELIT 5 PRz i T AePETase
5 PET K f# S : Na,HPO4-NaH,POy4
(100  mmol/L, pH 7.0). Na,HPO4-NaH,PO,
(100 mmol/L, pH 8.0). Tris-HCI (50 mmol/L, pH
8.0). KH,PO4 (100 mmol/L, pH 8.0). Glycine-
NaOH (100 mmol/L, pH 9.0), il 24 h 1 72 h
) TPA 5 MHET &)™, @K 5 B, 78 40 °C
i, Na,HPO4-NaH,PO, (100 mmol/L, pH 8.0)Fl
KH,PO, (100 mmol/L, pH 8.0)f 72 h i ;=4 i Jk
AHAR, 43591 152.25 pmol/L F1 150.68 pmol/L;

>4 actamicro@im.ac.cn, 7 010-64807516

2 —
0T 24n =

180 @@72h
160

140 -
120 -
100 -

TPA+MHET (pmol/L)
- NS
S S & S
T 1] T T

el

30 35 40 45 50
7/°C

(]

E4 TEEETEERBRKBEIEE

Figure 4  Total amount of products from the

hydrolysis of amorphous membranes at different

temperatures.

M 7E 45 °CHf, Na,HPO4-NaH,PO, (100 mmol/L,
pH 8.0) 72 h E =¥ ¥ 5, i AePETase
TE Na,HPO4-NaH,PO, (100 mmol/L, pH 8.0)%% i
WX JCEJE PET JEEAT T m i K i id v . 78
40 °CH 45 °C4AFF, Tris-HCI (50 mmol/L, pH
8.0) Fll Glycine-NaOH (100 mmol/L, pH 9.0) 4 4
I B 7K #7400



B SF | BEYIEEAR, 2025, 65(7)

3133

A _
180r —o4n
160 72h

Hi

—_ =
N B
o O

100
80
60
40+
201

L ] ]

PBpH7.0 PBpH80 KPBpHS.0

TPA+MHET (umol/L)

180 [ ]72h
160 -

140 |
120
100

i

)
(==}
T

TPA+MHET (umol/L)
[
(e

[ (SN
o O
T T
H

’—I—

KPB pH 8.0

(e}

PBpH7.0  PBpHS.0

&5 40 °C (A)F145 °C B)&HT, TREH‘IE
AL EFREKBTYSRE
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