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Abstract: [ Objective 1 Poly(butylene adipate-co-terephthalate) (PBAT) serves as a crucial alternative to

conventional plastic mulch films. However, the presence of aromatic chains renders PBAT more recalcitrant to
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biodegradation compared to other biodegradable plastics (e.g., polylactic acid). Moreover, there are limited
microbial resources exhibiting efficient PBAT degradation capabilities. [ Method] This study employed a
soil-compost enrichment approach to screen high-efficiency PBAT-degrading microbial strains. Microbial
consortia were enriched at 60 ‘C under thermophilic composting conditions using PBAT as the sole carbon source,
yielding six candidate strains (designated B1-B6). Degradation efficacy was comprehensively evaluated through
mass loss, surface morphology analysis, and water contact angle measurements. [Result] Strain B3 demonstrated
superior PBAT degradation efficiency, achieving a 17.85% =+ 11.22% mass loss within 7 days, exceeding currently
reported values for PBAT-degrading microorganisms. Atomic force microscopy (AFM) analysis revealed
significant surface modification across all treatment groups, with B3-exposed PBAT exhibiting the most
pronounced surface roughness (Ra = 44.84 +26.48 nm). Concurrent physicochemical characterization showed a
15.6° reduction in water contact angle, collectively indicating substantial polymer matrix alteration. Taxonomic
identification through 16S rRNA gene sequencing classified strain B3 as Parageobacillus toebii. In addition,
characterization of the degradation performance of the mixed microbial consortium (designated as MIX) showed
that MIX achieved a PBAT degradation rate of 12.48% +1.11%. Although the impact on surface roughness of
PBAT was relatively minor, MIX induced the most significant changes in water contact angle, indicating a
pronounced degradation effect. High-throughput 16S rRNA sequencing analysis revealed that, at the species level,
the dominant strain within the MIX consortium was Parageobacillus toebii, accounting for 98.50% of the
population. Other minor constituents included Aeribacillus pallidus (1.45%), unclassified_g_Lactobacillus
(0.01%), unclassified_c_Bacilli (0.02%), unclassified_k_norank_d_Bacteria (0.01%), and
unclassified_g_Clostridium_sensu_stricto_1 (<0.01%). These findings suggest that the PBAT degradation
capability of the MIX consortium is primarily attributed to Parageobacillus toebii. Through whole genome
sequencing and Kyoto Encyclopedia of Genes and Genomes (KEGG) gene function annotation, it was identified
that strain B3 possesses genes encoding enzymes relevant to PBAT degradation, including carboxylesterase,
arylesterase, long-chain acyl-CoA synthetase, aldehyde dehydrogenase, alcohol dehydrogenase, and catechol
2,3-dioxygenase. Based on the above results, the potential degradation pathway of PBAT microplastics by the
degrading microbes could be inferred as follows: (1) Initial hydrolysis: PBAT ester bonds are first cleaved by
carboxylesterases, releasing intermediate products such as terephthalic acid and adipic acid. (2) Aliphatic chain
metabolism: Adipic acid is activated into its CoA derivative by long-chain fatty acid-CoA ligase and subsequently
undergoes (-oxidation catalyzed by acyl-CoA dehydrogenase to form acetyl-CoA. Short-chain aldehyde/alcohol
byproducts generated during aliphatic chain metabolism are further degraded by aldehyde dehydrogenase and
alcohol dehydrogenase. (3) Aromatic ring degradation and ring-cleavage: Terephthalic acid undergoes
hydroxylation to form catechol, which is then cleaved by dioxygenases, producing intermediates that enter the
tricarboxylic acid cycle. [ Conclusion ] This study successfully isolated Parageobacillus toebii B3 as a
high-performance PBAT degrader through multi-parametric characterization (mass loss, surface topography, and
hydrophilicity changes). The findings provide both theoretical foundations and practical microbial resources for
controlling biodegradable microplastic pollution.

Key words: Poly(butylene adipate-co-terephthalate); Soil biodegradable mulch film; Change of microplastic

surface property; Microbial degradation
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BRAh, Ak 78 IS FE AL B R AMOAEE (i SE RE NI E S H/ANHERE A R
BA— AR, R e AR AR AR S =il S AR B s R, B, 2024 AR
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Ak (69  EFRL B .
1.1.3 YHbiikiE IRt o ETRERT RO I YRR R (MSMD , 4153
N: KoHPO4-3H,0 0.7 g, KH,PO4 0.7 g, NH4CI 1.0g, NaCl 0.5 g, MgS04-7H,0 0.2 g,
FeS04-7H,0 0.002 g, ZnSO4-7H20 0.002 g, MnSO4-H,0 0.001 g. K iR FAM T 1 L 7%
Tk, H 1 mol-L™ NaOH 75 pH £ 7.0,
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FE it
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WIRGFEFRAETLL 60 "C. 180 rmin™ (5 4R% 2 h, (TR RE IS AV 785 0 5, il &
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FriE PBAT IR MEATG IR E, HRMER (1) 115 PBAT MR, HEFHEAEY
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PR 0.5 Hz FIFFHE R A 5 umxS pum (VG BERIEEESRE, G HERA
300x300 f&F&M1I,
1.4.4 LGN E KB ANE (SDC-100, BB ZIEERAT, HINETE)
RAEVFARTT S PBAT JE B K AR A o 4 T8 J5 BORE S T [EE R4 v R, B K
RN 2 pl, EAFESRTE G, id SCA20 (Version 2) #Exf /KI5 PBAT #
T PRIk AR HEAT A5 20 BT o
1.5 BMEESRIESE
151 JREEGEENT  RYEE DNA $#2HUAE FastDNA™ Spin Kit for Soil (MP
Biomedicals, Santa Ana, £ FHAE I EEATRZEI#ETE S DNA i3, {87/ NanoDrop
2000 J5E DNA WRFEEFI4ERE, f§H 338F (5-ACTCCTACGGGAGGCAGCAG-3") F 806R
(5’-GGACTACHVGGGTWTCTAAT-3") %} 16S rRNA F:[X V3~V4 w48 X 31T PCR ¥ 44,
i PCR F=lali. 2l Al & 5 @, FIH Nlumina 2w ) Miseq PE300/NovaSeq
PE250 “F & #EATI A (EfEsE R AEMEARTARARD .
152 4i % SRAE AR MR G, i R EREA T E S e (g
BHAEMEAGRHEARATD o BRI AS 3 E E R AYHEARE EdG (NCBD HidkFE
o O 1 ST BT R A1 o BRI R TR (BLAST) 3, FF e B [EEPEAR
FIEE PR 16S rRNA R FEF1, KH MEGA 6.0 %t 4% (Neighbor Joining) #% R4t
REW . RN Al 200 FAb 3 5 R R i 7 R A5e (SEMD g HL R 3R,
153 AXRFANMFT  NERNT MBS S EENT PBAT ML, RHZARMFFE
[llumina %} DNA #4748 200 7 A AE (s B2 bt (RS S5 E R 2R IR A F = °F
£, http://cloud.majorbio.com) . FEJiEAEH] FHIH RGN f5, @i 5 e 1 &
R gmig IR 5 #E R SN R T (KEGG) i 4 Lt 347 ThRe v ERE . Kl e i
PRIFIZE R H 7 51 5 A B E XS b, 36T 31 NMEXREERF (dnaG. frr,  infC. nusA. pgk.
pyrG. rplA, rpIB, rpIC, rpID. rplE. rplF, rplK, rplL. rpIM, rpIN. rplP., rpIS, rplT,
rpmA. rpoB. rpsB. rpsC. rpsE. rpsl. rpsd. rpsK. rpsM. rpsS. smpB. tsf) iEFEAEFNE
KV BT 19 MR, it MEGA 6.0 B ik % Neighbor-Joining v2:44) i R Gi gAY .
1.6 HEG I+ 5RIE

K H Excel 2020 B H# AN M 850, K Origin 2022 2 il FI AL BE P . HEURE P55 A0 32
MAFEE, RABR KT Z2H (One-way ANOVA) Xf SZEGHHE AT it 2204, Giit &
FMERRZ N P<0.05 (95%#1%) + W EAUIN PBAT BRI I Jyxt B2 LSS UE 2k}
VI PR AREE R, AR I AN A, IR =0T, 98D 925 AR AER RO P
R 1% 22 TR MIX 1 16S i 5 Fr s H fastp A0t S 46l B e 91 3k 47 o 45120,
f§iFH UPARSE #F, R4 97%HIAHAEE XN 7 S AT #RAEPE 73 2K BT (OTU) JRAEIF5I B ik
kR,

2 ZR5Te

2.1 PBAT HZERRET

IHRLE B R 2 2 R I BRI S P AR AR Ak, 0 b R S0 R A2 A LR IR B A 4
bR, DRI, ASHFFCE Se o 7 AR E B Rl AL ERZH A PBAT #0451k . PBAT J# IEAE AN A
FRIK 2R 9% 7 d Ja BEMERnE 1 i, UL PBAT NME—BRIERT, Ak B3 X PBAT R %
fifRR i, 7d 5 RREERIE 17.85% +11.22%, HUCHIR A HEHK MIX FIE K B6, BEER 75
N 12.48%+1.11%7F1 11.20%+0.74%., HAREK (Bl. B2, B4 fil B5) X} PBAT [1F#fF21%)
1E 5% M VAT . AT, ik B3. MIX A1 B6 % PBAT %kl B A ¢ i i B A E H -
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SOEW IRIEALL, ARSI EE OUHE B3) X PBAT (IR MRSCR i m . B
T, SR RIS A 3 ERAR T (Delftia tsuruhatensis) 3575 (k) 7 d J5%F PLA/PBAT
[RIAARZA A 6.87%, BIRALT AR T B3, B6 I MIX AbBRALE S, 5 Pan 25103 iE
¥ PELH B Roseibium aggregatum ZY-1 #HEL (20 d PEAEZR 2.29%, 40d7.81%) , AHFFH
PPk B3 75 B AL R R I E R RE /1 (PBAT AME—BRIE, 7 d M2 17.85%+
11.22%) ; Wufuer Z5CV3 B RRIARAE 8 Ji R5 9% J5 MM 3N 12.45%, 5 AH 7t b TR & B Ak
B f R A 2 (12.48%) , BT BH AR T B #k B3o XI4E v 25 BIRIE (1) P Fh 1 A& RD1-3 A1 N1-2
16 28°C R FEfR 8 JAJG Ffi ALy 6.88% £ 0.06%F1 6.49% +0.01%, 7 [ 45 25 5143 B ()
Sphingopyxis ginsengisoli XJSL2 7 60 d 4%} PBAT Foki i) B4 RN 0.92%, ¥R EKTA
IR AR . WAt S FAERE FR B I I T /NS 2P (g s (A 1) ARk
K, Biltn, skEEEISRIE ) Delftia tsuruhatensis XJ11 78 78 IS AR 264 F, 7d
WX PLA/PBAT [¥F4fi# % 6.87%, (KT AW H B B3 B6 Fl MIX TEAIN IE A #1 5
B IR IR AR . B RPN T 2 55 R M i S BUBU B A R R SR A R AE 5 d
P4 PLA/PBAT IR AR 2 18.95%, W&y T AW 511 17.85%+11.22%. FHELZ &, AHfF
FLHI AR B3y B6 Al MIX LEAUIIATAT SN R AN F A P [5) B RR (0 241 RN AT ATk
BB B R, R EATBRT PBAT PR . 1X 1T R85 B AR 1 PR 5% 26 A s A R AR
BHR, AWFFRTE 60 CRilkIisE FR:7R, iR 66A R T PBAT o FHEMRBUKM, T3
O TEEBRY, BRI T REAS SR R, i, SHEREIREIZEHIEL, Thermobifida
fusca K13g #1 Bacillus pumilus [%f# PBAT BRI R (27 14.3 pgrem?:dt) B2 T AHf
FEER (£)85.8 pgrem?d) o FHILATIL, AHFFLITIE H ) B3 MIX fl B6 Xf PBAT A4 R

UF IR MR o SR, AR JIT B 40 O R TR ) B e 1) B AR, (HAN BB 5 4 S WL SR R} 1) [
FEEERA, B 7R NI RLR ORI SRE K YE A B Be ] 55 2 FRrfiE AR 4 25 B o
35.00 N
1
30.00 17.85
£ 2500 F
'g 20.00 |
é: 15.00 |
i 297 e . i
207 L~
10.00 |
505
500 k 0.00 T
0.00 l
B1 B2 B3 B4 BS B6 MIX
AMFE Treatment

E: BI~MIX, 75 & BI~MIX 5 PBAT JLiE3%; *, HEMMAFRERER (P<0.05) ; **, SEFEMAGHREE
Z5 (P<0.01) , HKFE 5 2441 (One-way ANOVA) . F[d]. Note: B1-MIX, co-cultured with PBAT using strains B1 to MIX,
respectively; * indicates significant difference compared to the control sample (P < 0.05); ** indicates highly significant

difference (P < 0.01) by one-way analysis of variance (One-way ANOVA). The same below.

B 1 ROZRAE R T R (PBAT) MBEEARFBEKAR FEIE 7 d B REAER
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Fig. 1 Degradation rate of poly(butylene adipate-co-terephthalate (PBAT) film after 7 days of incubation with different bacterial

strains

2.2 PBAT ZERl R EMAIRT L

NT AR TR R T PBAT RIHEHZESE, KA AFM XTFE SR ST BUZ
o HHURE BE ARk . I ThERIEEE (Power spectral density, PSD) & (& 2) w4, =
BRE B PR R AR T I AE T A () v P A 22, P RR M R I R TR S & 1 R, B osihz)3557 . 6
TR PERLT T B AHIE TR A SR T TS0 SRS B 25 SR v (5 . AR A SRS AT LLE
ANEERE TR R R PBAT MRS A ER R, WK 2 FR, KM RGHE R
TSRS 4 B, MiB&fR 7 d J5 B2 Al B3 4bFHZL  PBAT R A LA, T
AR NI Y ER, 23 B 22 5 B R s dE—20 L, MR EE AFM TR 3 3R15 HL B R R RS 4 (RaD
B LRI, BT Z2ER 4L PBAT Rl Ra ¥ @ T IR AR ZMAEN (B 3) , Hrh B3 [l
REEE i (44.841+26.48 nm) , B2 k2 (38.46+20.10 nm) , —FH SRR ZMAETLE
W EMEZESR (B3, P<0.01; B2, P<0.05) , 1fj B1. B6 fll MIX Efiab#EZH PBAT K 1i Ra
ERINEK) CK AbFEZH 2 7R i (P>0.05) . LA EF Wtk B2 1 B3 (It H /& B3) X} PBAT
JE P 3R T TEAS R K

oAt B0 B SR ) R FH T AR 2 5 R A R 3R T [T Y AN, B I SRR L R = A 9, e
gl EW R, AR B = ORI, fEiZd fE v, PBAT 3K nf fe 2 #R &R i 7
REMRMIO, 5 EBRRT R Rz, MR, ke, ZHRMMBATLLIES
RV, HREE PR R, Kk, TEXT PBAT R FEERE—S 041, LUKIE B3
X} PBAT 1[5 17

UBP

Sp

(nm)

-50 -30 -10 0 10 30 50

E: a) REEAFRR SRR PBAT M (UBP) REJESHIE: b) RAMEFMA (CKD ; co)dmmEst B1A: d) #INEFH B2
M e) WINER B3 A f) WINER B4 4l g) WINEFN B5 4 h) WINER B6 A i) WINES B MIX 4 a)~i),
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b TEZH R SR T TSI S5 77 AR AN L) — e T Fe ik BE A A5 . N IH). Note: a) Surface morphology of
pristine PBAT film (UBP); b) PBAT film without bacterial inoculation (CK); c) PBAT film with strain B1 inoculation; d) PBAT
film with strain B2 inoculation; ) PBAT film with strain B3 inoculation; f) PBAT film with strain B4 inoculation; g) PBAT film
with strain B5 inoculation; h) PBAT film with strain B6 inoculation; i) PBAT film with mixed culture MIX inoculation; a’)- i”),

The two-dimensional power spectral density analysis results corresponding to atomic force microscopy (AFM) imaging of

surface topography for each treatment group sample. The same below.

P 2 PBAT M/ AR MR R T E R 7 d J5 R 771 BB 38 A2 1k
Fig. 2 Changes in atomic force microscopy (AFM) topography of PBAT film surfaces after 7 days of cultivation in different

bacterial strain

[ |
7000 "
[ 1
60.00 |- 3846
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@ 21.23
000 = 26,98
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19.56
2000 |- 1835
10.00 H
0.00
UBP CK Bl B2 B3 B4 BS B6 MIX
Ab3% Treatment

K] 3 PBAT i[5 AE R [F ik R T 1597 7 d Ja R TP FEE L
Fig. 3 Comparison of surface roughness of PBAT film after 7 days of incubation with different bacterial strains

2.3 PBAT fZERI R EER KT L

T it 2 THI B 7K P AR A A2 e 9B ) B i 1) EE LR AR R R BT, R idt — 25 B IF 455 2 B ik Xt
PBAT HE L FEfEYERE, /08T T PEARET)S PBAT RIm/KiEmmAth 25, WK 4 fix, KB
AR ) JEL G TR TSR o /K B A 71 0y 78.85°44.65°, CK 44 76.39°+1.97°, &1 CK #H4F, 6 Fh
PR AR R AR B2 PBAT S IBER /K 2 A 0 3% PRI (P<0.05) , M B2 il B3 BfkAb
A PBAT RIHK LA AR WL I K, 4352 60.04°£3.40°H0 63.21°+11.23°. H itk
AL, IR B R R EORRE BE PRI PBAT BRLR B /K 1, B PBAT AR B INSEK, X
A REE T AR e T S AR A, S0 7 BB SR T TS B fe ] A (& 0 Re 456
PP BE A G 2 7oK, [R5 A R T 0 MR AR SR T A R B A AE Y DL B g
REIEATX PBAT FERHHE R A R 1T 1 B RO
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Kl 4 PBAT W IEEENFI R MRIAR TR 7d JEREEMMAEN (o SfifmEA: b SR ED
Fig. 4 Changes in contact angle on the surface of PBAT film after 7 days of incubation with different bacterial strains (a. images

of contact angle; b. bar chart of contact angle values)

2.4 PBAT BRI FEMERIE E SR1AE
AR bR 25 TR AE 45 e w] 1, 20 B3 FIVR B MIX X PBAT JH 15 ) B AR P A O A
PRI, JexiiR i MIX 35T 1 16S il & 706, 255 anl&l 5a s, itk Ems, 1’
MIX o4 35 B O HE R M 27 B AT I (Parageobacillus_toebii) , (5Lt 98.50%, It4Ahis
G AT FRATE (Aeribacillus_pallidus_g_Aeribacillus, 1.45%) . unclassified_c_Bacilli
(0.02%) « FAFFH# Cunclassified_g_Lactobacillus, 0.01%) . unclassified_k_norank_d_Bacteria
(0.01%) FHRRIRZEAIFFE Cunclassified_g_Clostridium_sensu_stricto_1, <<0.01%) -
XoF et AR R B U R A B B R B3 EAT TR TR S WL EZR N 16S rRNA JE (K7 51 437 o 25 R[]

5 fliz, B3 MBS KAIR. R, BodHEs], KBEAE 2~3 um (& 5b) . 16S rRNA
MFgs R IR, Wik B3 5l AL I 2F f4T B4 (Parageobacillus_toebii) i AH BT £ =1 (88%)
(Bl 500 o A BE PRI AH M 746 Fast— R W, %@ Pk 5 Parageobacillus_toebii| GCF_003688615.2
FEIF — 73 3 b HEEYE Y 99.7% (K 5d) , RHIMHEKRIISEG R REUL. 254 SEM W14
LSRN F4E R, Hrk B3 J& T Parageobacillus_toebii, —MZEfiATEHE. HAiE T2
FRLAT 1 i 4 B P I R ) B 9T A 0, A 2 25 AU AT 17 (Bacillus subtilis) « Bacillus pumilus.
Peribacillus frigoritolers. ¥b#& 2 AT 1E (Bacillus safensis FO-36b) FIEEVERS 24 FUAT B B bk

(Bacillus amyloliquefaciens ML274) 535 5 A [ PBAT 55 ] A= 1) % fif ik 8 K} 1) R
O.17.2829], PBAT HifiH C A T IR AL IR TR BE B (BAD I HS 28 — FRR R il A 55
HREER (BT) , BA BEEFI R m . 45 S AR, SO0 N T (e =R T ZFD ,
M BT BRI S M Ra e, TR e A Rem ROK M. 21 AT B )& 5% PBAT FOHL 3 2440
F5 B AR AR AR B AE AR P AN OB T B, 2 FRLFT G T % 2 A TR T A Joid ISl 58 7K fige il , 491 2,
Bacillus subtilis 7] 734 ff i li§ CutA, B8 ZF 4T B (Bacillus megaterium )73 WA REES BmEstB,
X5 F R B R A, AT AR R PBAT 598k EER0-31, Parageobacillus_toebii
SEHEREIA ST R LA B R,  COUESEnT R S PR AT 4 R A R (1 234, (B SEH s, Har xS
AT AR RS SR ) I R P R AS BT . AU IR I BRI Pk B3 J& T B, milR g —
J7 TH AT A R = vk B3 X PBAT (AREIRE ), o5 —J7 HI AT 3 0 PBAT JK#F2E, BFEY)
FIF IS FE 5] R0 PBAT TSR UADRE B2 3G N L Sk PR a8, 3 T 1A W 7 2 T 1
By FNARIT,  ANTTE— B PR 1 B ik i) B A T
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a) c)
T —

375 P o S e FEEASHES

FARIEW unclassified _k_norank_d_ Bacterin0.01%

Y ool Fmmaereiems

AR 116956.1 Parageobactilus thermantarctic

AR 117156.1

NR 116983.1 Parageobactiius thermoghucosidas

AR 112058.1 Parageobactiius thermoglucosidastus stratn ATCC 43742

XR 116984.1 Parageobacilius toebit NBRC 107807

R 025143.1 Parageobactilus toeblt stratn SK-1

NR 116998.1

FRAMM Parageobacilus_toebir98.50%

pO00112495/GCF_900112495.1
13195GCF_018613195.1

] 01 02

e a) RERIFKTHEE TS b) B3 BRI B AR K ) B3 BRI 16SIRNA REGUKEM: d) B3 Fitk
HI% T A& R IR AR L 58T, Note: a) pie chart of species-level community analysis of the mixed culture; b) scanning
electron microscope image of strain B3; ¢) 16S rRNA phylogenetic tree of strain B3; d) phylogenetic tree of house-keeping genes

of strain B3.

K5 R ARV RIE 2 B3 T HR % E

Fig. 5 Community characteristics of the mixed bacterial culture and identification of strain B3

2.5 PREEEXT PBAT WMIZBR A B EPERIRE

N — SRR T H ) B AR R N PBAT I 1) P i 72, iR 4 KEGG AR a4 4T,
TIN5 3% ¥ B At B ) PBAT FRE [ T BEAR BB RS . BT RAK B EEAMNRE L RSR
KEBEWE (PICRUSt2) J7i%x) KEGG 1@ HEAT TN i os, 25 B ff o B it PBAT LK)
TEAERG SRR AN . BELEN . KEEIRDIIR ARG A RN, T REIE - A A
filF . JLZRMY 2,3- WU . 3,4- FRHEIE 2R 2 3-WUMA Mg AR IR S (£ 1, Hrb, K
HENR TR -G A SZE R N 07 BR AU R DG EE, nT IR BE TR T R AR IR . TR 55
Eihlg A 54, A RIREE-HHEE A (acyl-CoA) B, Nyit—b Rk B3 BFkF## PBAT {14
THEAE, ARFREAT T ERERNAMF. BRI KEGG MIZEHIhEEER, 5 PBAT MR &R
RIS R R 5 T3% 2, 78 B3 Wk 4558 AR R BREE LR (EC3.1.1.1) BIRL K —A
Yt 75 L TERE (EC 3.1.1.2) (&R tesA, 1% RIVAR F =B M B (CECT 5344 1 k) 81,
PEHEM, RefE/KME PBAT IEGJE T 40 /b 22 ZU R /K A 5RO, % B 2R i A an g il (EC
3.1.1.3) 12401 ikl (EC 3.1.1.1) FIf/iilE (EC 3.1.1.74) CHIRIE A /KM% PET B PBAT %%
G R G Ee a2 R, HEINX =R AT AE A T PBAT iR, B 5eH PBAT /KAf N H
AL TR (A« EZHER (T) . 14-T 2 (B) sHEERY (n TB il BTB 55 .
BRI A EVE T, Y (An TB A1 BTB) Al RE#iE—BACH N H ik T A1 B,

A, i KBERE LGRS A S REF (EC 6.2.1.3) . EElARE (EC1.2.1.20; EC1.2.1.16;
EC12.1.79) . EEEAM (ECL.1.1.1) FJLEM 2,3-WNEM (EC1.13.11.2) S5EAH K F
WessE it (R 2) o PBAT MSTE PR 72 o mT e 2 A b B N 107 198 5 TR B A =, B

http://pedologica.issas.ac.cn



+ R
Acta Pedologica Sinica

fipp v Al B AR TR - A S R L P AL O IR A HE B4 A AR
e MEf S EERERS PBAT R ILRE o L K LI sUE BERE R AL AON L BE-HiBE A, BEAN =R
RRAGIR, NFEMMEYI AL RE RIS, LM 2,3- BN 4l 2 PBAT Hhowf 258 — FY R B4 fiff 1) <
Bz —, FOAN 3,4- —FR IR 2R 2,3- XU Mg vl 15 05 &3, 2 5 05 B IR S B fgtee-sl,,

A UL ESR, WIHEN P A PBAT OB RHIEE R T (1) #Iaa/KE
Feo H5G, MERREEEEERIT, PBAT B UIMIel, BEROMIR IR, O R S o fa) A%
e (20 ARMTREEACHIE RS . O IR BEAR T IR -l A & BT AR A RTEY,
FFAERERE-HlG A LS BEE R Nt —2D B A -G A R R = A 1Y
TR R 00 R i S A RSB B AR . (3) DT AT IR . R
MR 22 R RALE O LRy, BOSUINA BT 34, A =R 83 (TCA) IJRMIEN TCA a3k
RN HE— A 3 1L S 5 't 5 B e S A A T BURUE M AR 18 B3 (R Rk SR /R, JF
[ 20 73 Hr PBAT B figt i R mh (¥ o 1a) = 0 S8 R, LAt A g8 1 % PBAT SR SIE B PR IR A2

AHIFFER ) 3R A HEAE AR 2 5 B B AR IR pHL Sk LRI R
SRR I B SR AR R . B, TR A R R ENEE AL, AR L
R Z ONH R, REVE IR OGS B AR T AR B I B 2R TR S, (A RR T
B rh LA AR, HAR M E IR a4 R 3ef S 2R MUEY) LA 2glean, 1kt
SKhr IR pHL SKESFAREMIN R EEIEON, R R . Hik, ZREtk B3 A SLER
TIENIS, RTRE & DRI IS 1 F PR S AR RE 7y, X AT RE P EUHE R B3 1
PBAT BEMERCRIEAR, Rk, AR D18 5T i sl M A s Sk A A A
IR IUHAE S BRI S 198 7 -

1 THERE B3 h SREZEERIEMEXNE (RTRWNRSEZHRITEERZ AT 2T LA PICRUSt2
HREBEEMEFE BRI £ H KEGG FUR iR EE)
Table 1 Enzymes related to microplastic degradation in the screened bacterial strain B3 (Kyoto Encyclopedia of
Genes and Genomes (KEGG) predicted metabolic pathways based on Phylogenetic Investigation of Communities
by Reconstruction of Unobserved States2 (PICRUSt2))

4 % Enzyme name 2% (EC) Number  Thifig Function

IR (NAD Aldehyde dehydrogenase EC:1.2.1.20 Z 5E MR EYTE R TR

(NAD(+)) 1.2.1.

KR -4 A & RO ) e S

Long-chain-fatty-acid-CoA ligase EC:6.213 s PBAT KCHEAR I F AL AT -lTE A

HRETE ALl A JB U8 Medium-chain acyl-CoA . 347 AL EERR TR (C6-C12) HIEEIE-CoA

dehydrogenase e it A

LBt % Alcohol dehydrogenase EC:1.1.1.1 ¥4 2 BB B R A K 2. - SrT A

JLASE 2,3-XUn4BF Catechol 2,3-dioxygenase EC:1.13.11.2 ZUR)LATY (R By KHATAEDR
JiAFR

34-TRIETK 2R 2,3- U4 EC:1.1311.15 RRF TR, 5 HIFENEYI R

3,4-dihydroxyphenylacetate 2,3-dioxygenase

FRIR TGRS Carboxylesterase EC:3.1.1.1 K PBAT w1 i

. EC, HEHPrEFZ4s. Note: EC, International Enzyme Commision.

http://pedologica.issas.ac.cn



+ R
Acta Pedologica Sinica

3 2 5 PBAT FEARHE X HOER [E KEGG ;TR "
Table 2 KEGG annotation results of genes related to PBAT degradation

RN SY KEGG M4  KEGG KNS KEGG B KEGG LR IhAEHiA” KEGG H £
e R [ R
He’
3.1.1.2;3.1.15;
gene2913 tesA pmar:BOX71_13420 K10804 TR A BRlERE | Acyl-CoA thioesterase |
3122
2 IR D-N A WE-D- TN Z W F2 KBS Serine-type
genel020  phpdb gtn:GTNG_1288 K21469 3.4.16.4
D-Ala-D-Ala carboxypeptidase
genel646  yvakK gwc:GWCH70_2956 K03928 RIRMRME Carboxylesterase 3.1.1.1
gene2354  yvakK sste:SAMEA4384403_0674  K03928 RIRMEME Carboxylesterase 3.1.1.1
gene0220  fadD gwc:GWCH70_2629 K01897 KHENESLAHES A & 5B§ Long-chain acyl-CoA synthetase  6.2.1.3
gene2245  fadD gwc:GWCH70_0656 K01897 |4 19 = 44 1 A &5 B Long-chain acyl-CoA synthetase  6.2.1.3
gene2418  K00666 gwc:GWCH70_1943 K00666 JI TS B A 5 Rl Fatty-acyl-CoA synthase 6.2.1.-
gene2651  K00666 gth:Geoth_1781 K00666 NI TS B A 5 Rl Fatty-acyl-CoA synthase 6.2.1.-
3-(F B IR NI 4 A RSN
gene2927 dmdB kak:Kalk_14380 K20034 6.2.1.44
3-(methylthio)propionyl---CoA ligase
3-(F B IR L4 A RN
gene3490 dmdB pat:Patl_1913 K20034 6.2.1.44
3-(methylthio)propionyl---CoA ligase
TetR/ACIR F IS T (BB &)
gene0219 ysiA gwc:GWCH70_2628 K13770 TetR/AcrR family transcriptional regulator, fatty acid -
metabolism regulator protein
BRAER - s i S T R A R T S
12.1.20;1.2.1.1
gene0581 gabD bce:BC2241 K00135 Succinate-semialdehyde dehydrogenase /
6;1.2.1.79
Glutarate-semialdehyde dehydrogenase
gene0579  adhl pth:DER53_12035 K19954 fi i S A Alcohol dehydrogenase 1.1.1.-
gene2683  adh2 gwc:GWCH70_2858 K19955 fi Jii S A Alcohol dehydrogenase 1.1.1.-
gene2684  adh2 gwc:GWCH70_2858 K19955 fi Jii S A Alcohol dehydrogenase 1.1.1.-
gene3488  acd gwc:GWCH70_1226 K00249 Tk B4l A Tt S8 Acyl-CoA dehydrogenase 1.3.8.7
gene0911  acd ptb:DER53_09190 K00249  [EEE4HE A %S Acyl-CoA dehydrogenase 1387
R S (fmid AEE) Alcohol dehydrogenase,
gene0750 adhP pcal:BV455_01918 K13953 1111
propanol-preferring
gene0754 yiaY caby:Cabys_569 K13954 i it ZU R Alcohol dehydrogenase 1111
gene2085 adh2 gwc:GWCH70_0570 K18369 i it ZU g Alcohol dehydrogenase 1.1.1.-
genel495 yaeR pth:DER53_03690 K08234 Z &g | FK & [ Glyoxylase | family protein -
gene2330 catE ptb:DER53_07510 K07104 JUARTY 2,3-X0 % B Catechol 2,3-dioxygenase 1.13.11.2
VE: 1)E-H: <1X107° Note: 1) E-value: <1x10°. MGene_id, @KEGG name, @KEGG_genelD, @Ko _id, ®Ko_description, ©®Ko_EC.
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I PBAT WAV AR FE A T R . TSRS FE A B K PR A 55 2 4 b
FAE, LI H T PBAT Hbu B G L B AT R4 B4 A 55 2R 1A B ok - 11 7% Paragebobacillus toebii
B3 MRS HRE MIX (LA Paragebobacillus toebii B3 NALHE ) i PBAT L H B2
FEARBE ST, TEPK B3 XS PBAT B &, % 7d J5-FIIBEMA L 17.85%+£11.22%, H.
FlBf B S 1) PBAT SRS IR AN B /K PR T B S REAE o 383 A BRI 20 7 KEGG £E 1K 1)
REVERE, B3 AATEgmhY PBAT MM IR IRTEERE . 77 Flal . K EEMEILAHAG A & hl . B
Jit e AR LA 2,3-RUNN A B R R . nT L, TR Ak B3 7ELL PBAT A== MY
A ) A AR R B 11 3 ekt e b 2L A Y E S AN
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