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SI Table 1. o/B-fold hydrolases from Alcanivoracaceae characterised in this

study.
Protein name Accession Organism/species Signal Clade
peptide location
(this work)
1. AGE_3 WP_138772051 Alloalcanivorax (Alcanivorax) gelatiniphagus - v
MEBIiC08158"
2. AGE_8 WP_138772014 Alloalcanivorax (Alcanivorax) gelatiniphagus -
MEBiC08158 T
3. AGE_12 WP_138772717 Alloalcanivorax (Alcanivorax) gelatiniphagus - 1}
MEBiC08158
4. APA_3 WP_035204471 Isoalcanivorax (Alcanivorax) pacificus W11-57 | - \
5. APA 4 WP_008736028 Isoalcanivorax (Alcanivorax) pacificus W11-57 | - \
6. APA_5 WP_008737557 Isoalcanivorax (Alcanivorax) pacificus W11-57 | + v
7. ALC24_1162 WP_133490829 Alloalcanivorax (Alcanivorax) sp. 24 - 1}
8. AGE_2 WP_138771864 Alloalcanivorax (Alcanivorax) gelatiniphagus - |
MEBiC08158
9. APA 2 WP_008737455 Isoalcanivorax (Alcanivorax) pacificus W11-57 | - |
10. APA_8 WP_008737253 Isoalcanivorax (Alcanivorax) pacificus W11-57 | - |
11. ALC24_3989 WP_133493397 Alloalcanivorax (Alcanivorax) sp. 24 - \
12. ALC24_1328 WP_133490973 Alloalcanivorax (Alcanivorax) sp. 24 - \
13. ALC24_2069 WP_133491672 Alloalcanivorax (Alcanivorax) sp. 24 - ]
14. ALC24_4107 WP_133493510 Alloalcanivorax (Alcanivorax) sp. 24 - |
15. APA_6 WP_008739160 Isoalcanivorax (Alcanivorax) pacificus W11-5 + \
16.ABO_0116 QOVTH9 Alcanivorax borkumensis SK2T - |
17.ABO_1197 QOVQA3 Alcanivorax borkumensis SK2T + 1}
18.ABO_1251 QOVQ49 Alcanivorax borkumensis SK2T - \
19.ABO_1483 QOVPG7 Alcanivorax borkumensis SK2T - |
20.ABO_1895 QOVNA5 Alcanivorax borkumensis SK27 + |
21.ABO_2249 QovLQ1 Alcanivorax borkumensis SK2T - 1}




SI Table 2. Amino acid sequence identities of studied proteins.

ABO 0116 ABO_1197 ABO_1251 ABO_1483 ABO_1895 |ABO_2449|AGE_2|AGE_3/AGE_8 AGE_12|APA_2 |APA 3|APA_4 |APA_5 |APA_6 |APA_8|ALC24 3989 ALC24 1328 ALC24 1162 |ALC24 2069 ALC24 4107
ABO_0116 8.4 5.6 10.1 9 122 56/ 7.9 6.9 11.9 87| 6.8 8.7 5.2 104| 6.8 7.3 5.6 9.2 10.9 6.7
ABO_1197 8.4 7.4 11.5 8.8 155| 7.2| 6.8 8.8 16| 10.4| 8.7 72 7.9 108 7 9.5 7.1 52.6 14.9 7.1
ABO_1251 5.6 7.4 9.6 6.1 8.3 45 81 7 8.1 9.1/ 84| 7.4 583 6.6 64 7.9 63.7 7.7 8.4 9.4
ABO_1483 10.1 11.5 9.6 6.6 11.5| 6.5 6.7 123 13.1] 11.7| 82| 64| 86 84| 119 7.8 9.5 12.5 14.6 7.2
ABO_1895 9 8.8 6.1 6.6 89| 59/ 53 7.2 10 83 66| 6.8 62 106 74 7.8 5.9 1.1 11.7 7.3
ABO_2449 12.2 15.5 8.3 11.5 8.9 11.9] 49| 121 67.2] 101 8| 6.7 81 95 10.7 9.1 8 16.6 62.9 7
AGE_2 5.6 7.2 4.5 6.5 5.9 11.9 54| 5.7 12.5 9.8/ 52 5 5.6 6 5 4.7 4.7 9.8 11.5 5.4
AGE_3 7.9 6.8 8.1 6.7 5.3 49| 54 7.7 7.2 7.2 111 34 7.3 75| 65 10.8 8.5 6.9 6.7 7.5
AGE_8 6.9 8.8 7 12.3 7.2 121 57 77 13.2 7.8 7 77| 6.2 77| 67.7 8 7.3 8.8 11.3 9
AGE_12 11.9 16 8.1 13.1 10 67.2| 125| 7.2| 13.2 10.3 9 8.2 7.7 92| 115 10.5 9 16 66.5 7.6
APA_2 8.7 10.4 9.1 11.7 8.3 10.1) 9.8 7.2 7.8 10.3 94| 74| 82 129 8 10.1 9.6 12.4 10.7 4.6
APA_3 6.8 8.7 8.4 8.2 6.6 8 52 111 7 9 9.4 101 7.7, 82| 6.8 67.1 8.4 9.1 8.2 9.5
APA 4 8.7 7.2 7.4 6.4 6.8 6.7 5 34| 7.7 8.2 74| 10.1 78 77| 63 9.3 7.4 7.8 8.5 7.8
APA 5 5.2 7.9 58.3 8.6 6.2 81| 586 7.3 6.2 7.7 82 77 78 6| 55 7.9 57.5 7.8 7.4 9
APA_6 10.4 10.8 6.6 8.4 10.6 9.5 6| 7.5 7.7 9.2| 129 8.2 7.7 6 6.1 8.1 6.1 11.6 9.4 6.2
APA 8 6.8 7 6.4 11.9 7.4 10.7 5 6.5| 67.7 11.5 8 6.8 63 55 6.1 6.6 6.2 8.1 10.2 9.3
ALC24 3989 7.3 9.5 7.9 7.8 7.8 9.1 47| 10.8 8 10.5| 10.1] 671 93| 79[ 81 6.6 8.5 9.8 9.8 10.2
ALC24_1328 5.6 7.1 63.7 9.5 5.9 8 47, 85 7.3 9 9.6/ 84| 74| 575/ 6.1 6.2 8.5 6.6 9.1 8.9
ALC24_1162 9.2 52.6 7.7 12.5 11.1 16.6) 9.8 6.9 8.8 16| 124 9.1 7.8/ 7.8 116 8.1 9.8 6.6 15.1 8.2
ALC24_2069 10.9 14.9 8.4 14.6 11.7 62.9| 11.5| 6.7 11.3] 66.5| 10.7| 8.2 85 7.4 94| 102 9.8 9.1 15.1 7.8
ALC24 4107 6.7 7.1 9.4 7.2 7.3 7] 54, 75 9 7.6] 46 95 7.8 9] 62| 93 10.2 8.9 8.2 7.8




SI Table 3. HPLC product analysis and plate assay results. +/- indicate presence/absence of activity on agar plates with polymers’ suspensions.
Numbers in brackets indicate average concentration (mM) of monomers quantified by HPLC after overnight incubation at 30 °C in reaction
mixtures of the total volume of 200 pl, 50 mM CHES pH 9.0, 50 pg enzyme/reaction, 50 ul polyester nanoparticles)
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SI Table 4. Amino acid content in previously characterised enzymes and enzymes from this

study

Enzyme name Amino acids % in polypeptide Reference
Gly Ser Met Pro Arg
HotPETase 7.8 10.0 2.8 6.0 4.1 Wang et al., 2024
CBA10055 8.8 5.0 22 8.0 6.6 Ma et al., 2025
EstB (A. dieselolei) 7.6 5.9 1.5 6.2 6.5 Zhang et al., 2014
Est97 13.1 5.8 3.9 4.6 5.8 Fuetal.,, 2013
ABO_1197 6.9 5.7 3.1 5.0 4.1 Tchigvintsev et al., 2015
ABO_1251 9.3 5.1 24 5.9 5.7 Tchigvintsev et al., 2015
ABO_2249 9.8 7.2 4.3 7.5 6.6 Martinez-Martinez et al.,
2018

APA_5 11.8 4.1 1.9 6.8 7.8 this study
ALC24_1328 10.6 4.9 2.8 7.5 8.7 this study
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®)

ABO1197 1  MQLE HLFLFIVCSF FLSGCEDITHWAY EEGLAMEENEAGL KDQILTTAD GITW HILTSETS (38
ABO1251 1 M TAIIRQGRYQGL SSKGVITEYRGIPFAKAPLGEWRFKAPQPLPDSEDCVNADRYPLASLOPRNPIMGIQE SGEDCLYLNIWAPEGE 86
ALCZ4 1328 1 MENE QTVILEQGRYQGV PEEGVHEFRGVPYALPPLGERRFEAPQPLPDSDOMORADRYPLPSLORRENPLMGVEE SGEDCLYLNIWVPEGE a0
AEA_S 1 M TAVQLDEGRITGLRRDDGVTEYRGIPFAAPPVGALRFRAPQPVPGHGGERACDRTALPAHQEKNPVMGVER IGDDCLALNVWVEPEGD a8
APA 3 1 Mo S555NRGGEAFPKTTPDAVY SGVAMDFPAEMGEY TVAEHEYDFGEMEV 47
}\LC24_3939 1 MSINIPPVSAKGAGAFYLFISL LL3GC GGGNSSONAPFVAKTEPDPITNTVAADARATGDY GVSENEYQEGEMTV 75
AFR & 1 M QIATAMVTSL ALLSTGGPAMA DVVVEEVAYDID 35
}\GE'._3 1 MLEH SIVLLVLLL NCYAGAALATDAKPRIIGGED APSAPS WMVEVERSLS 50
AFAR 4 1 MFEL LGFGLVMAL CLTEQGVAGGEVEARVIGGTE IEQGNEWE WMRAVNYVEG 52
ABO1197 62 AEFI AEKEAVLLIHGFE SADSSHWVRFANELEG DFFFIVFDLPGHG 106
RBO1251 &7 GFFPVMVWEHG GGYM RGSTEQALYNGAELARSQEVVVVNARYRLGAM GFADFSAVAPELDADTNLGL 153
ALCZ4 1328 91 GFFEVMLWYHG GGYT GEVEQMLYNGAELARHGEVVVVNAAYRLGAH GFADFASVLP GRDSNLGL 155
BER 5 B9 GFFEVMVWLHG GG RGSPEQLLYHGARLAARSQRVIVVNAARYRLGVW GYGWEFRDIAPSLESDSENLGL 155
APA 3 48 YDOERDHTYETTLHGY IQYPEDLDGSAPVVLLLHGREGTCYD RGYT FOTCPTPIPSYRGYEYLSENLASHGYAVISVDANYINAN DSGEPTHG DSGALQ 145
ALC24 3989 76  VDNENGDSYETDIHGYIQYPENEAGPFPVVLFLHGREGTCYDGRGID DDDCENPIPSYRGYQYISENLASHGYAVISVDANDINCH DSGPSNG DTGALA 174
AFR & 36 GTFFEGMLVYDDSLTGARPGLLMIFNW MEFTDDAARKAARVAGNRYVVEVADMYGTDVE FONPOORROARGAYV 108
AGE_3 51 GNFNYAGTRCGGALVAPRWVLTARHCY RODNGTED PGTLFAALGHVNRFATFEETIAV RAVHVHDGYRSDIYRNDLALLELESPSAQAAVDLAK 144
AFAR 4 53 PESTRESLICGGTLIAPRWVLTARHCY INSQGQRTLPDNLLVVVGSAERDGSGGEHLEY  ARVRTHEPNYNRDGLENDIALLOLASPATVAFVNVAG 147
ABO1197 o7 ETTEN LDLTYTMS AQATRLLTLMODALOIQHE HVAGNSMGE AISLALAQQAPQR VL3 162
ABO1251 154 RDQL ARLOWVQENIARAFAG DDEQV TIFGESAGGFSVCSLLACPQADE LFQ 203
ALC24 1328 156 RDQI ARLEWVNRHIEAFGG RADOV TLFGESAGGFSVASLMAAFPRARE LFQ 205
APA 5 156 RDOV ARLEWVQRNAGAFGG DESQV TVFGESAGEFSVATLLATPAALG LFQ 205
RP}\_3 146 RAQL WVEH LDEFREINLAGGYGMDDLVGKLDMSAT GLMGHSRGGEGVNKTVTYNRTRFEFHNIVAVES 213
ALCZ4_3989 175 RAML WVWVEH LOEFRATINQAGGNGLDDLMGKLOMERT GIMGHSRGGEGVNQTVLYNRAQPEFPENITAVEA 242
}\P}\_S 109 RSHNR PLMRHRAAAALDVIERQQT PDSEELSIDTDRL GAVGFCFGGSCGV LELARSGE 163
AGE_3 145 SAEMORLHRGNADEALRALGWGOTES G5 MSTLLOQVDLDYVELSSCSGYWNNLGSGQLCAGEMNEVAGVIQDTCRGDSGGFR LIYRTADG LWL 236
}\P}\_4 148 ARQLDYLGAVGRNALFTALGWGRTRANDPASE GARLLHEVELGYVPGEQCRETWREVIGEQICAGGAGAV DTCTGLDSCGE LVLEHDGT QWL 237
AB01197 163 IGLIDSAGL TROTEGFETILA DSNSNFPLIF HTRAEQFQA TLOWAMEEFFYLFPSF VVDIMGEEKAANAAVA EEVWRD 237
ABO1251 204  RATVQSGGADEVL APDQVRKVTNAFVAALPG DGSAAEKLLSADNKGWIKAQNAAVEVLVDRGLRTTT PQFAMNFLPMVDGDVLPQLEVDAIA AGARAANKRVMA 306
ALC24_1328 206 RAIIQSGGADEVL SPEESRRVIEAFLAALPG EGDVADRLEQADGEAWLAAQGEALRTSVARGLRDST PQFGMNFLPMVDGDLLPRVEVQAMA EGRCADIELLA 308
APA 5 206 RAIVQSGAADMVL MEREAARVTALMCEALFG DGDMAERLLAAEPRAIVRAQRAALKTAVORGLREDTT PQYGMVFMEVVDGDLLFRSFIEAIA AGCARDRALLA 308
BER 3 214 LAFTDYNTL TVANVAFTALAGYCDGDVEDLMG WFAFDTSEYAVENDEY PEF QLIPMGANHNEY NTYWADETL 285
ALCZ4 3989 243 LAFTDYNTQ TVSNVNFLELAGYCDGDVEDLMG WNFAYDTSEYAVDNDEY AKF QLIPMGANHNYY NTVW TT 311
AFR & 164 163
AGE_3 237  RGITSYGARQCAS GVFA VYTRVSAYLDWIERTSAGAMVDLESTIEGEA HYASPGQTLTLSTRISNESYV VNEARAVGLRIYHQGDLAVWA DDL 328
AFAR 4 238 JEITEYGRQECGEPGVPG VYTSAASFSGWMEQTATGQLVDLASSSREDN TSGSRFTTRVVISAISNESA LTQASAVGWRLRSDAPVEVRELDGL 331
ABO1197 238 LLEDFGMMLEDE NVLES IQIPTLV 261
ABO1Z51 30T GVCRDEFNFEQ YAGVLAGTTTMDALREISDE EIVERFE RALFGNGRRAF DYYQTAVEPDARRSRLD WLAARMESDRLERVETVE 389
ALCZ4 1328 309 GVCRDEWNEEQ YSEPLAGFPTVEQMRAMDDA EILRRFE RAAPGNGQRLE CYYRAHITPHPRRSNMD WFSAMESDRLERVFTLR 391
RP}\_5 ine GTCRODEYHLEQ YRAPFNGGQTIDALRALDDD AILSRFR RALPQHGERAF EIYREAVIFDFPARSHLD WESSMESDELEREVETQR 391
APA 3 286 ESRPDDWSE IWDENQDDPRCGTARAGNGROTAEVOKAQGLE FMASFF RYFVG GETEF ACGYWNGQATVPGNICPLDGVGPCDDRYLLEVLAPPADRLVVDD 383
}\LC24_3939 31z CTRPDDWT ILDSDGDDPWCGENAAGNGRDTPEMOQARGLE FIASFF RYFIG GEDEF GRYWHNGRTFVFETLCPAGETSCODRFLLEVHAPAAQRLVIDD 4049
AFR & 164 FLNGVVSF HGNLDTENF EDARAIQTPILY 1492
}\GE'._S 3z9 QCODQGEYTL COCGWMNELGTGATGDMHOVRELESR! TVAGLA RIVEVEDEHDYYTANEERYELVFEDQF NLTLD ATAVRENGTVEVTATV 418
AFAR 4 332 TCTQRGGITD CREQIVLEVGQOANPRRFEISY SGQTDADVELEVIPIASQHNYRQRANDVIGLRESEKF DLSLH LLREVLADRRARVTVQL 422
ABO1197 262 LWGRE CRLLGVDNVGAFLEELPQS RAIVLDGIGHVPMA EAFCKSADA 308
ABO1251 390 LLDAQ SQHRQCW GFOFTWPSEPFGVPLGACHVVIVEF VFGVTDT FRAGM YFTGGTSEARALSHOVOAAWCTFARGDAFGWNAWDSDROVCO 4749
ALCZ4 1328 392 LLDAQASROPRTW GFQFTWPETQFGIPMGACHVIDVEF VFGITDT EBVG YFTGGGEEPKQLARRVOOVWEDFAHGRGADWE AWCESRRVED 482
BER 5 392 LLDAHHAAGGEAW GYEFTWEVSIFGVPLGACHVVIVEEF FGITDT FVGE LFTGGGEEARALEQRVOQCHENFARGGSPGHDAWCEAGEARH 482
APA 3 384 TLDPASLEVNNLGGNVTFLGESSFGVCQTHNGRPGEGCAVAEPTEFNTAEQLYMVWET TATY RTELLGLNVVEYQVLEMRIGVSHGDLONVDGODET IVLEDVAGNER 488
ALCZ4_3989 410 TLDPASLTTNNLGGAVRFDGEFSNFGICQTNGRPGEGCDVATPTEFNIAEQLFMVWET RATY RSELLSTDATGYQVLEVEVGISHGDTONIDGQDEQVVLEDMDGNE 514
AFR & 193 LHGAD DEYVEPAGQVARFEEEMRAADVDWOLVSFGGAVE SFSDPTA DSPGQAQYNAK 248
AGE_3 419 RNLADHRDARNAWVEFQLPGGHIWETL PEGC VASVEV RCALGDL PRGGSAARTLVLTGSGDGRVEMN AGNADGDFPSGDTHNAFVMPSRAGTESA 512
AFAR 4 423  ANDAPHVAAEGTQLRVFLPGGTRIANLE ARGC VHGEVEV VCDLGTLRFPEEARDLPLDIEVGSGEGELRFE LAARRNGEYPLSDAER SMPASGLLASA 517
ABO1197 309 FRAEW REVEF

ABO1251 480 LG PGETMASLLDESGEQLW RDIIEVV

RLC24_13ZB 483 FG PGDSDAALLDEQGEALW EVVIPRF

APA 5 483 FG FREARGSGPLLDPARAALW ADIIFTPATGG DGR

RP}\_3 489 WEVLASDY SGALFYPPGRAF AESGEQKTVLNAVDYV FLTAFEGVDYTQLNAIELVEDQTAAGEVOMIDVLEQRY

ALC24_3989 515 AAVVASDYGNGLEYPPGHTFYDDANHGSQKTTLNAVDI PLTAFEGVDETHLNAVELVEDQTAAGTVQITDLAMQRVDEQP

}\P}\_S 249 VA GRAF CMMNLEFFGED FGR

AGE_3 513 R3 ERSSGGGGGGGGGAAGLW LAL VLAGLGMLRRR

RP}\_4 518 R3 GGEGGGELGW LAL P ALALLRLLRORR H

SI Figure 1. Multiple sequence alignments of polyesterases from this study from three
phylogenetic clusters (see Fig. 1 for reference): Cluster I (A); Cluster III (B) and Cluster IV
(C). Catalytic triad residues (Ser, Asp, and His) are also highlighted in bold among the
conserved positions.



SI Figure 2. SDS-PAGE analysis of purified enzymes. 6His-tagged proteins were
recombinantly expressed in E. coil LOBSTR cells and affinity-purified using nickel-chelate
chromatography followed by SDS-PAGE analysis of purified protein (2 pg/well) and
Coomassie staining. M, protein molecular weight maker (PageRuler'™Plus Prestained Protein
Ladder, Themo Scientific).



SI Figure 3. Agarose-based screening of purified proteins for polyesterase activity against various
polyesters. Plates/polyesters: (A), PLA; (B), IMPRANIL; (C), PCL14; (D), aPET; (E), 3PET; (F),
PCL2; (G), PBA; (H), PC; (I), PLLA; (J), PDLA; (K), PBS. The presence of polyesterase activity is
indicated by the formation of a clear zone around the wells loaded with indicated proteins (50
pg/well, 72 h at 30°C). Proteins: (1), AGE_12; (2), APA_5; (3), APA_3; (4), APA_5; (5),

ALC24 1328; (6), ABO _0116; (7), ABO_1197; (8), ABO_1483; (9), ABO_1251; (10), ABO_1895;
(11), ABO_2249; (12), -VE. The wells labelled “-VE” represent negative controls (no protein).
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SI Figure 4. Thermostability of the purified enzymes: DSF analysis. Reaction conditions:10 pg of
protein in 50 mM CHES buffer (pH 9.0 CHES), 25X SYPRO Orange, emission 300 nm, excitation 472
nm. “N.D.”, not detectable, low quality of the curve (for ABO_2249).



