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	Figure S1: The map of the plasmid pQE31-bphAE_AVS used for the heterologous expression of the bphAE_AVS genes in E. coli. The plasmid enabled IPTG-inducible selection of transgenes and the ampicillin-based selection of transformants. The primers used for the construction as described in the Methods section are indicted. AmpR, β-lactamase gene; RBS, E. coli ribosome binding site; ori, origin of replication. 
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	SV3(59%)           1   QFCSDMYHAGTMSHLSGILAGLPPELDLSNAQTPMKGQQFRAQWGGHGTGWFVNE--PGMAMVTTGSKVAQYWMDSPAARHAQSRLGST-MPVLGMFGQHMTVFPTCSFLAGVNTIRSWHPRGPNETEVWVFTIV
SV167(<1%)         1   QFCSDMYHAGTMSHLSGILAGMPPDMDLSQAPMPTAGYQFRAAWGGHGTGWFEDE--AGFLATVVGPKAAAYWYGSEASKRTAERLADRLPRFLRMSGQHMTVFPTCSFLPGINTIRSWHPRGPNEIEVWAFTVV
ARHD_LA-4          231 QFCSDMYHAGTMSHLSGILAGMPPDMDLSQAPMPTAGYQFRAAWGGHGTGWFEDE--AGFLATVVGPKAAAYWYGSEASKRTAERLADRLPRFLRMSGQHMTVFPTCSFLPGINTIRSWHPRGPNEIEVWAFTVV

	SV27 (18%)         1   QFCSDMYHAGTMSHLSGILAGMPPEMDLSDAQVPTKGNQFRASWGGHGTGWYVDE--PGMLMAVMGPKVTQYWTEGPAADLAEKRLGHT-MPARRMFGQHMSVFPTCSFLPAINTIRTWHPRGPNEIEVWAFTLV
SV75 (3%)          1   QFCSDMYHAGTMSHLSGILAGMPPEMDLSNAQVPTKGNQFRANWGGHGTGWFVDE--PGMLMAVMGPKVTQYWTEGPAADLAERRLGQT-MPVRRMFGQHMNIFPTCSFLPAINTIRSWHPRGPNEIEVWAFTLV
BphA B-357         104 QFCSDMYHAGTMSHLSGILAGMPPEMDLSNAQVPTKGNQFRANWGGHGTGWFVDE--PGMLMAVMGPKVTQYWTEGPAADLAEKRLGQT-MPVRRMFGQHMNIFPTCSFLPAINTIRSWHPRGPNEIEVWAFTLV
ARHD WS            226 QFCSDMYHAGTMSHLSGILAGMPPEMDLSNAQVPTKGNQFRANWGGHGTGWFVDE--PGLLMATMGPKVTQYWTEGPAADLAEKRLGQT-MPVRRMFGQHMNIFPTCSFLPAVNTIRSWHPRGPNEIEVWAFTLV
BphA KF707         226 QFCSDMYHAGTMSHLSGILAGMPPEMDLSHAQVPTKGNQFRAGWGGHGSGWFVDE--PGMLMAVMGPKVTQYWTEGPAADLAEQRLGHT-MPVRRMFGQHMSVFPTCSFLPAINTIRTWHPRGPNEIEVWAFTLV
SV39 (1%)          1   QFCSDMYHAGTTTHLSGILAGIPPEMDLSQAQIPTKGNQFRAAWGGHGSGWYVDE--PGSLLAVMGPKVTQYWTEGPAAELAEQRLGHTGMPVRRMVGQHMTIFPTCSFLPTFNNIRIWHPRGPNEIEVWAFTLV
BphA_LB400         226 QFCSDMYHAGTTTHLSGILAGIPPEMDLSQAQIPTKGNQFRAAWGGHGSGWYVDE—-PGSLLAVMGPKVTQYWTEGPAAELAEQRLGHTGMPVRRMVGQHMTIFPTCSFLPTFNNIRIWHPRGPNEIEVWAFTLV

	SV23 (9%)          1   QFCSDMYHA-PLSHMSAILAVLPDGVPPEAARWPTEGLQWRSPNAGHGTGFHTPDDQGQLLAAIVGPSVAQYLME-SRP-RVAARLGNA--RTTAVNGAHMTIFPTCSFLPGINTLRVWHPRGPNEIEVWAMAIV
SV79 (4%)          1   QFCSDMYHA-PLSHMSAILAVLPEGVPPEAAQWPTEGLQWRSPNAGHGAGWHTPDDQGQLLGAIVGPSVAQYLME-SRP-RVTARLGNE--RTTAVNGAHMTIFPTCSFLPGINTLRVWHPRGPNEIEVWAMAIV
SV122 (2%)         1   QFCSDMYHA-PLSHMSAILAVLPDGVPPEAAQWPTEGLQWRSPNAGHGTGFHTPDDQGQLLGAIVGPSVAQYLME-SRP-RVAARLGNA--RTTAVNGAHMTIFPTCSFLPGINTLRVWHPRGPNEIEVWALAIV
ARHD Gsoil 142     212 QFCSDMYHA-PLSHMSAILAVLPEGVPPEAAQWPTEGLQWRSPNAGHGTGFHTPDDQGQLLAAIVGPSVAQYLME-SRP-RVAARLGNA--RTTAVNGAHMTIFPTCSFLPGINTLRVWHPRGPNEIEVWAMAIV

	SV40 (<1%)         1   QFCSDMYHAGTVSHLSGILAGLPEDVELGDVQIPTSGFQFRSDGGGHGTGFYVAE--PAMLQAIMGPRVTEYWTDSPAAQTAESRLGSAE-RARELMAQHMTIFPTCSFLPGINTVRTWHPRGPGEIEVWAFTVV
ARHD CCH12-A3      213 QFCSDMYHAGTVSHLSGILAGLPEDVELGDVQIPTSGFQFRSDGGGHGTGFYVAE--PAMLQAIMGPRVTEYWTDSPAAQAAESRLGSAE-RACKLMAQHMTIFPTCSFLPGINTVRTWHPRGPGEIEVWAFTVV
BphA JB1           226 QFCSDMYHAGTMSHLSGVLAGLPPEMDLTQIQLSKNGNQFRSAWGGHGAGWFIND--SSILLSVMGPKITQYWTQGPAAEKAAS-VPQL--PILDMFGQHMTVFPTCSFLPGINTIRTWHPRGPNEVEVWAFVLV
BphA B-356         226 QFCSDMYHAGTMSHLSGVLAGLPPEMDLTQIQLSKNGNQFRSAWGGHGAGWFIND--SSILLSVVGPKITQYWTQGPAAEKAARRVPQL--PILDMFGQHMTVFPTCSFLPGINTIRTWHPRGPNEVEVWAFVLV
BphA KKS102        227 QFCSDMYHAGTMAHLSGVLSSLPPEMDLTQVQMSKNGSQFRAAWGGHGSGWFIND--AAILMAVMGPKITQYWTQGPAAEKAAKRLNQM--PTQTMFGQHMTVFPTCSFLPGINTIRSWHPRGPNEVECGPSWSS
BphA TK102         227 QFCSDMYHAGTMSHVSGVLASLPPNMELTDVQMPKNGAQFRAAWGGHGTGWYIND--PDILMAVMGPKITQFWTEGPAAEKAAKRLNQM--PTQTMFGQHMTVFPTCSFLPGINTIRTWHPRGPNEVECGPSWSS

	SV63 (1%)          1   QFCSDMYHA-PFSHSSPVLASLPPDVDPGQAGWPMKGKQFSS-ALGHGTGFFMDT--PEFLFPLLGETAAGYYMQ-SGATAVTERLGDV--RGVRMNGAHMTVFPTLSFLPGINTLRVWHPRGPGEIEIWAWTLV
SV115 (<1%)        1   QFCSDMYHA-PFSHSSPVLASLPPDIDPSQAGWPMKGKQFSS-ALGHGTGFFMDT--PEFLFPLLGETAAGYYMQ-SGATAVTERLGDV--RGVRMNGAHMTVFPTLSFLPGINTLRVWHPRGPDEIEIWAWTLV
SV117 (<1%)        1   QFCSDMYHA-PFSHSSPVLASLPPDIDPSQAGWPMKGKQFSS-ALGHGTGFFMDT--PQFLFPLLGETAAGYYLQ-SGATAVTERLGDV--RAQRMNGAHMTVFPTLSFLPGINTLRVWHPRGPDEIEIWAWTLV
SV116 (<1%)        1   QFCSDMYHA-PFSHSSPVLASLPPDIDPSQAGWPMKGKQFSS-ALGHGTGFFMDT--PEFLFPLLGETAAGYYMQ-SGA-AAAERLGEV--RGARMNGAHMTVFPTLSFLPGINTLRVWHPRGPDEIEIWAWTLV
ARHD TR3.2         205 QFCSDMYHA-PFSHSSPVLASLPPDIDPGQAGWPMKGKQFSS-ALGHGTGFFMDT--PEFLFPLLGETAAGYYMQ-SGATAVTERLGEL--RGVRMNGAHMTVFPTLSFLPGINTLRVWHPRGPDEIEIWAWTLV
BphA P6            218 QFCSDMYHVGTTSHLSGLLAGLPDEIDIREVQPPTTGIQYSAPWGGHGSGFYIGE--MGTLAAVMGMKILEYYTSGPAAEKAAKRLGSAV-RGSQATGQHMTVFPTCSFLPGINTIRTWHPRGPHEIEVWSFTVV

	BphA RHA1          217 QFCSDMYHAGTTSHLSGILAGLPDGVDLSELAPPTEGIQYRATWGGHGSGFYIGD--PNLLLAIMGPKVTEYWTQGPAAEKASERLGSTE-RGQQLMAQHMTIFPTCSFLPGINTIRAWHPRGPNEIEVWAFTVV
BedC1 ML2          215 QFCSDMYHAGTTAHLSGIIAGLPEDLELADLAPPKFGKQYRASWGGHGSGFYIGD--PNMMLAMMGPKVTSYLTEGPAAEKAAERLGSIE-RGTKIMLEHMTVFPTCSFLPGVNTIRTWHPRGPNEVEVWAFTVV
BpdC1 M5           218 QFCSDMYHVGTTSHLSGLLAGLPDEIDIREVQPPTTGIQYSAPWGGHGSGFYIGE--MGTLAAVMGMKILEYYTSGPAAEKAAKRLGSAV-RGSQATGQHITVFPTCSFLPGINTIRTWHPRGPHEIEVWSFTVV
TodC1 F1           215 QFCSDMYHAGTTSHLSGILAGLPEDLEMADLAPPTVGKQYRASWGGHGSGFYVGD--PNLMLAIMGPKVTSYWTEGPASEKAAERLGSVE-RGSKLMVEHMTVFPTCSFLPGINTVRTWHPRGPNEVEVWAFTVV
CumA1 IPOl         227 QFCSDMYHAGTMAHLSGVLSSLPPEMDLSQVKLPSSGNQFRAKWGGHGTGWFNDD--FALLQAIMGPKVVDYWTKGPAAERAKERLGKV-LPADRMVAQHMTIFPTCSFLPGINTVRTWHPRGPNEIEVWSFIVV

	Figure S2: Multiple alignment of SVs of BphA sequences from the 13C-metagenome and their close homologues as shown in the phylogeny reconstruction in the Figure 2. The percentage of abundance of the SVs in the dataset is indicated in round brackets. Regions III as discussed by Vezina et al. (2008) is highlighted by the grey background. Highly conserved regions are shown in red. Residues with greater than 50% identities are shown in blue. Abbreviation, source organism [Genbank accession no.]: ARHD LA-4, Dyella ginsengisoli LA-4 [WP_043599105.1]; BphA B-357, Pseudomonas alcaligenes B-357 [ABR08355.1]; ARHD W5, Cupriavidus sp. WS [WP_029044275.1]; BphA KF707, Pseudomonas furukawaii KF707 [BAU73321.1]; BphA LB400, Paraburkholderia xenovorans LB400 [AAB63425.1]; ARHD Gsoil 142, Panacagrimonas perspica Gsoil 142 [WP_133883168]; ARHD CCH12-A3, Novosphingobium sp. CCH12-A3 [WP_082734399.1]; BphA JB1, Burkholderia sp. JB1 [AJ010057]; BphA B-356, Pandoraea pnomenusa B-356 [AAC44526.1]; BphA KKS102, Pseudomonas sp. KKS102 [D17319]; BphA TK102, Commamonas testosteronii TK102 [BAC01052.1]; ARHD TR3.2, Immundisolibacter cernigliae TR3.2 [WP_068806964.1]; BphA P6, Rhodococcus globerulus P6 [CAA56346.1]; BphA RHA1, Rhodococcus jostii RHA1 [Q53122.1]; BedC1 ML2, Pseudomonas putida ML2 [Q07944]; BpdC1 M5, Rhodococcus sp. M5 [AAB07750.1]; TodC1 F1, Pseudomonas putida F1 [AAA26005.1]; CumA1 IP01, Pseudomonas fluorescens IPOl [BAA07074.1]. 
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	Figure S3: Dendrogram showing position of BphA_AVS in the phylogeny reconstruction of exemplary ARHD large subunits. Protein sequences the function of which was experimentally evidenced, were manually retrieved from Genbank (accession numbers shown in square brackets). Bootstrapping was used to test the tree topology (500 bootstraps), only the bootstrap values > 50 are shown. The tree is drawn to scale, branch lengths represent the number of substitutions per site. There were the total of 913 positions in the final dataset. The percent AA identity/similarity values with BphA_AVS of sequences discussed in the text (shown in bold) are indicated in round brackets.
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	Figure S4: Chromatograms of the PCB congeners depleted by E. coli cells expressing BPDO_AVS. PCBs in the commercial mixture Delor 103 were analyzed using GC-MS (Garrido-Sanz et al., 2020). Cut-outs from the original chromatograms are shown due to the scale differences caused by the varying concentrations of the congeners in the mixture.



Table S1: Taxonomic assignment of ORFs identified in the scaffold bearing bphA_AVS according to NCBI and GTDB system. 
	NCBI Taxonomy
	GTDB Taxonomy [Genus]
	Number of ORFs
	Average AA identity [%]

	Burkholderia sp. OLGA172
	Paraburkholderia
	11
	97.1

	Cupriavidus
	
	7
	67.0

	Burkholderia insecticola
	Caballeronia
	6
	84.2

	Burkholderiales
	
	4
	74.3

	Pseudomonas
	
	4
	68.0

	Paraburkholderia aromaticivorans
	Paraburkholderia
	2
	100.0

	Paraburkholderia hospita
	Paraburkholderia_A
	2
	97.4

	Bacteria
	
	2
	86.2

	Pandoraea oxalativorans
	Pandoraea
	2
	85.8

	Pseudoxanthomonas spadix
	Pseudoxanthomonas_A
	2
	78.1

	Cupriavidus malaysiensis
	Cupriavidus
	2
	62.6

	Thauera sp. K11
	Thauera
	2
	62.2

	Paraburkholderia fungorum
	Paraburkholderia
	1
	92.6

	Paraburkholderia
	
	1
	90.8

	Cupriavidus necator
	Cupriavidus
	1
	90.3

	Pandoraea
	
	1
	83.6

	Thiomonas intermedia
	Thiomonas
	1
	79.6

	Burkholderia cepacia complex
	
	1
	72.5

	Burkholderia lata
	Burkholderia
	1
	71.7

	Paraburkholderia sp. SOS3
	Paraburkholderia_A
	1
	70.9

	Azospirillum sp. TSA2s
	
	1
	69.2

	Thauera sp. MZ1T
	Thauera
	1
	69.0

	Cupriavidus sp. USMAHM13
	Cupriavidus
	1
	63.5

	unclassified Chelatococcus
	
	1
	63.3

	Celeribacter indicus
	Celeribacter
	1
	48.1





Table S2: List of PCB congeners that were analyzed but not degraded by BPDO_AVS-bearing E. coli cells during resting cell assay.
	Dichlorobiphenyls (diCB)
	sum of 2,2'-diCB and 2,6-diCB, 2,3'-diCB, 4,4'-diCB

	Trichlorobiphenyls
(triCB)
	2,2',3-triCB, 2,2',4-triCB, 2,2',6-triCB, 2,3,4'-triCB, sum of 2,3',4-triCB and 2,3',5-triCB, sum of 2,3,6-triCB and 2,3',6-triCB, 2,4',6-triCB, 3,4,4'-triCB

	Tetrachlorobiphenyls
(tetraCB)

	2,2',3,3'-tetraCB, sum of 2,2',3,4-tetraCB and 2,3',4',6-tetraCB, 2,2',3,4'-tetraCB, 2,2',3,5'-tetraCB, 2,2',3,6-tetraCB, 2,2',3,6'-tetraCB, sum of 2,2',4,4'-tetraCB and 2,2',4,5-tetraCB, 2,2',4,5'-tetraCB, 2,2',4,6'-tetraCB, 2,2',5,5'-tetraCB, 2,2',5,6'-tetraCB, 2,3,3',4-tetraCB, sum of 2,3,3',4'-tetraCB and 2,3,4,4'-tetraCB, 2,3,4',5-tetraCB, sum of 2,3',4,4'-tetraCB and 2,3',4',5-tetraCB, 2,3',4,5-tetraCB, sum of 2,3',5,5'-tetraCB and 2,3,4',6-tetraCB, 2,4,4',5-tetraCB, 2,3',4',5'-tetraCB, 3,3',4,4'-tetraCB

	Pentachlorobiphenyls
(pentaCB)
	2,2',3,3',4-pentaCB, sum of 2,2',3,3',6-pentaCB and 2,2',3,5,5'-pentaCB, 2,2',3,4,5'-pentaCB, 2,2',3,4',6-pentaCB, 2,2',3,5',6-pentaCB, 2,2',3,4',5'-pentaCB, 2,2',4,4',5-pentaCB, sum of 2,2',4,5,5'-pentaCB and 2,3,3',5',6-pentaCB, 2,3,3',4,4'-pentaCB, 2,3,3',4',6-pentaCB, 2,3,3',5,5'-pentaCB, 2,3',4,4',5-pentaCB

	Hexachlorobiphenyls
(hexaCB)
	sum of 2,2',3,4,4',5'-hexaCB and 2,3,3',4',5,6-hexaCB, 2,2',3,4',5,6'-hexaCB, 2,2',3,4',5',6-hexaCB, 2,2',4,4',5,5'-hexaCB

	Heptachlorobiphenyl
(heptaCB) 
	2,2',3,4,4',5,5'-Heptachlorobiphenyl
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BphA Cupriavidus oxalaticus AS [AJ536756] biphenyl dioxygenase (74/84)

CumA1 Pseudomonas fluorescens IPOI [BAAO7074.1] cumenefalkylbenzene dioxygenase
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;\f)“bm Rhodacoccus erythropolis BD2 [AAP74038.1] isopropylbenzene dioxygenase

BpdC1 Rhodococcus sp. M5 [AAB07750.1] biphenyl dioxygenase (66/78)

BedC1 Pseudomonas putida ML2 [Q07944] benzene dioxygenase

Bny\ Pseudomonas putida F1 [ASW4F2.1] benzene dioxygenase

odC1 Pseudomonas putida F1 [AA26005.1] oluene dioxygenase

Heak Photorhabdus laumondii TTO1 [Q7N4WO.1] 3-phenylpropionate/cinnamic acid dioxygenase
7a5] [HeaE Shigella flexneri 8401 [QUT1Y1.1] 3-phenylpropionate/cinnamic acid dioxygenase
Jag[HcaE Escherichia coff K-12 [POABRS.1] 3-phenylpropionate/cinnamic acid dioxygenase
'HeaE Shigella boydii Sb227 [Q31XV2.1] 3-phenylpropionate/cinnamic acid dioxygenase
DxnA1 Sphingomonas wittichii RW1 [ABQ71519.1] dibenzofuran dioxygenase

PbaA1 Sphingobium wenxiniae JZ-1 [AHZ46793.1] 3-phenoxybenzoate dioxygenase
EtbA1a Rhodococeus jostii RHAT [BAC92712.1] ethylbenzene dioxygenase

+00|EtbATh Rhodococeus jostii RHA1 [BAC92718.1] ethylbenzene dioxygenase

|AkbA1a Rhodococcus sp. DK17 [AAR90131.2] alkylbenzene dioxygenase

'AkbA1b Rhodococcus sp. DK17 [AAR90139.2] alkylbenzene dioxygenase

DbfA1 Paenibacillus sp. YK5 [BAE53401.1] dibenzofuran dioxygenase

PhnA1a Sphingomonas sp. CHY-1 [CAG17576.1] naphthalene dioxygenase

NdoB Pseudomonas putida NCIB 98164 [POA110.1] naphthalene dioxygenase
NahA Pseudomonas putida G7 [AAA25902.1] naphthalene dioxygenase
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[ DrtAc Buriholderia sp. RASC [Q45696.1) 2 4-dinitrotoluene dioxygenase
CnbAc Pseudomonas stutzeri ZWLR2-1 [ADQZ0222.1) 2-chloronitrobenzene dioxygenase
fibzAa Comamonas sp. JS765 [AF379638] naphthaleneinitrobenzene dioxygenase
NIdAC Pseudomonas sp. JS42 [AAB40383.1] 2-nitrotoluene dioxygenase

BphA Rhodococcus erythropolis TA431 [BAF48503.1] biphenyl dioxygenase (38/49)

'BphA Rhodococcus sp. R4 [ABD65916.1] biphenyl dioxygenase (38/49)

DitA Pseudomonas abietaniphila BKME-9 [AAD21063.1] 7-oxodehydroabietic acid dioxygenase
EPMA Nocardioides sp. KP7 [BAA84712.1] phenanthrene dioxygenase
NidA Mycolicibacterium vanbaalenii PYR-1 [ABM11333.1] multiple PAH dioxygenase

PhtAa Mycolicibacterium vanbaalenii PYR-1 [ABM11310.1] phthalate dioxygenase
NarA Rhodococcus sp. NCIMB12038 [AAD28100.1] naphthalene dioxygenase
‘E‘Z-dA Rhodococsus sp. 124 [AAD25395.1] indene dioxygenase
NarAa Rhodacaccus opacus SAO101 [BAD02377. 1] dibenzofuraninaphthalene dioxygenase
AntAc Burkholderia cepacia DBO1 [Q84BZ3.1] anthranilate dioxygenase
PhnA b Sphingomonas sp. CHY-1 [CAG17582.1] salicylate/methylsalicylate hydroxylase
(TphA2ll Comamonas testosteroni T-2 [Q3C1D5.1] terephihalate dioxygenase
"TphA2I Comamonas testosteroni T-2 [Q3C1E3.1] terephthalate dioxygenase
NagG Ralstonia sp. U2 [AF036940.2] salicylate hydroxylase
AbsAa Alcaligenes sp. O-1 [QSRBG5.2] 2-aminobenzenesulfonate dioxygenase
CmtAb Pseudomonas putida F1 [Q51974.1] p-cumate dioxygenase
"AtdA Acinetobacter sp. YAA (plasmid pYA1) [BAA13012.1 ] aniine/o-toluidine dioxygenase
TdnA1 Pseudomona putida UCC22 plasmid pTDN1 [BAA12807.1] aniline dioxygenase (deaminating)
lacC Pseudomonas putida 1290 [ABY62759.1] indolacetic acid degradation
TitA Burkholderia cepacia AC1100 [AAB39767.1] 245-trichlorophenoxyacetic acid oxygenase
ANtA Pseudomonas resinovorans CA10 [BAB32747.1] anthranilate dioxygenase
|5AtA Pseudomonas sp. KOPRI 25931 [JN379467] anthranilate dioxygenase
-AntA Pseudomonas putida 111 [AAK52293.1] anthranilate dioxygenase
AntA Acinetobacter baylyi ADP1 [085673.1] anthranilate dioxygenase
-CbdA Pseudomonas cepacia 2CBS [Q51601.3] 2-halobenzoate dioxygenase
BenA Rhodococaus jostii RHAT [BAB62286.1] benzoate dioxygenase
BenA Acinetobacter baylyi ADP1 [P07769.2] benzoate dioxygenase
BenA Pseudomonas putida PRS200 [AAF63448.2] benzoate dioxygenase
XyIX Pseudomonas putida mt-2 (plasmid TOL pWW0) [P23099.1] toluate dioxygenase
109 xyIX Pseudomonas putida PaW630 (plasmid pDK1) [AF 134348 2] toluate dioxygenase
Pht3 Pseudomonas putiva NMH102-2 [D13229.1] phthalate dioxygenase
CarAa Sphingomonas sp. XLDN2-6 [D5IGGO. 1] carbazole dioxygenase
CarAa Neptuniibacter sp. CAR-SF [BAG30825.1] carbazole dioxygenase
95L-CarAa Pseudomonas resinovorans CA10 [BAA21728.1] carbazole dioxygenase
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