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Table S1. Sequences of NylC1-6. 
Protein ID Genbank Accession Donor organism Sequence
NylC1 PP841629 Leucobacter 

chromiiresistens JG 31 
MNPSSHEPHALAEIDSGAVIDPAPRLAGAPVFGGPGNGD
FDLVPQRSDGRERLRFDFPGVRIGSAHYAEGPTGATVIH
LPAGARTAVDARGGAVGLAGGYDFNHAICLAGGSVYG
LEAGAGVSDALLERFENRTGFADLQLVSSAIIYDFSARST
SVYPDRELGRAAFDFAVEGEFAQGRAGAGMSASSGKVD
WERTEITGQGAAFRQIGDVRILAVVVPNPVGVILDRAGR
VVRGNYDAATGERRHPVFDYAEAFAEHRAAETQSGNTT
ISALITNVKMSTVELNQFAKQVHSSMHRGIQPFHTDMDG
DTLFAVTTDEIDLPISPGSSRGRLSVNATALGAIASEVMW
DALLEAAK

NylC2 PP841630 Microbacterium 
oxydans 

MTDIHRLAPVLPAGPRRSNGDYALAPVHGTDRGQVEYD
FPGVLLGTAEYAEGPTGATVMSIPAGARTFTDRRGGAV
GASGLYGYNHAICLAGGSVYGLSAVAGVSEALFERAEH
RSGFDQLQLVSGAIIYDYSVRENSVFPDTALGKAALQAA
RQGVIEVGRVGGGASASSGKVDPARVEFTGQGAAFRQV
GDVKVLVVTVLNPYGVIVDRAGRIIRGNFDATTGERRHP
ALDYEEAIGESRLVESMSGNTTITAVITNVQLSDVELKQF
GLQVHSSMHRGIQPFHTPLDGDTLFALTTDEVALPEDPG
TSRGRLSLNSTAVATLAGETAWDAILCAAG

NylC3 PP841631 Streptomyces sp. 
63005 

MTVTDRAGTPARAIPAPSFGPARTNDDFELTPQPSPGQG
TVEFDFPGVEVGTAEYAEGPTGTTVVHVPAGARMFIDE
RGGAIGLSYGDKQFAHAICLSGGSLYGLGACAGVADEL
RSRVDNRVGWNDLKCVSGAIIYDFATRDNAVVPDAALG
RAALRTAEPGRFPVGRAGAGISASVGKIDWTRCEFSGQG
AAFRQVGDVKILAATVVNAVGVVVDRDGTVVRGNHDP
ATGTRRLPHLDYEAAFAGDGPTTMQGNTTISVLVTNVR
LDDRALEQFGRQVHGSMNRGIQPFHTSLDGDTLFTLTTD
EVDLPTTPSRIGAHALNAVGLGSIAAEVMWDAILSSAR

NylC4 PP841632 Variovorax 
boronicumulans 

MKNDVKAKQDLVPRLWQGPSDGRALSFDFPQLKIGIAE
YEEGPTGCTVLHVEGGADCEVDVRGGAPGLLGGYTRV
DAISLAGGSLYGLEAATGVTSRMLAERDGAVGWGKIAL
VSGAIIYDFGGRTNSIYPDKALGAAAYRSAQVGTFPLGA
RGAGRSAAVGKFAAYPDYEREAGGQGAAFAMVGGTRV
FVATVVNALGVIVDRQGRVVRGLRHRRTGVRHHPREVL
VPTASATVEAPVTPGNTVATTENTTLTVLVTDQPMPPLF
LRQLGRQVHSSMARAIQPFHTPHDGDILFALSTGTGTAS
VDPFVLAEAASDLAWDAVLQAVDF

NylC5 PP841633 Gordonia sp. MTFLARAGNRITDVAGIAVGHHDRIDDEVVVATGTEPG
VGWATGTTVVTVDAGATSAVDVRGGGPGTRETDLLEP
GNSVRGANAIVLTGGSAYGLSAADGVMRGLEARGIGLP
MDEQGHVVPIVPAAVIFDLPVGEWARRPDEEFGALALD
AADADFAVGSVGAGAGARAGALKGGVGTASITLADGP
ARGLTVGALVVANPVGQVIDPATGLPWGGDDLAAYGL
GAPAAGELTRLRELEAKGTVLNTTIGVVATDATLSVPSV
RRLAMSGHDGLARAVRPAHSPLDGDTLFAVATGRRTAD
PEAAVDIPPGMEPEIAVVAALAEASATVVQRAIVSAVVH
ATSVAGIPSYRDVVASAFGWDSP

NylC6 PP841634 Rhodococcus sp. MIVPGPTDSLLDVAGLSVGHWQRLDPEVTVGTPEIPGTG
AATGCTVVLADPSAVASVDVRGGGPGTRETDLLDPSHS
VQRVDAVLLTGGSAYGLAAADGVMRYLEKNGKGIPMG
APGAVVPIVPGAVIFDLPVGQWSARPTADSGCTAAATAC
STHLERGSAGAGTGARAGALKGGIGSASVRITDGPAAG
VTVAALMVANPVGSVFDPVTGLPWGVDAARAEELGLS
SPSASDLAAARALGDKGTVLNTTIGVVATDAPLSKAAC
RRVAVTGHDGLGRAIRPAHSPLDGDTIFALSTGTADVTD
ALRDSPSIPAFAAELPILAAVCEAAAVVVERAIVDAILSA
TSVADIPAYRDVLPSVFGR



 Figure S1. Position of the novel isolates in the phylogenetic tree based on 16S rRNA, inferred by 
using the Maximum Likelihood method and Tamura-Nei model.1 A) The tree with the highest log 
likelihood (-6943.31) for the Rhodococcus sp. isolate, source of NylC6 B) The tree with the highest log 
likelihood (-5975,33) for Gordonia sp., source of NylC5. The novel strains are printed in bold. The 
percentage of trees in which the associated taxa clustered together are shown below the branches. The 
trees are drawn to scale, with branch lengths measured in the number of substitutions per site. 
Evolutionary analyses were conducted in MEGA11.2



 
Figure S2. Structural alignments of NylCp2 and NylC3,4, 6. Protein structures of NylC1-6 were predicted 
using ColabFold3 and were aligned to NylCp2. The holistic structural alignments are shown as well as 
the alignments of the catalytic residues (box). The N/T-autocleavage site is highlighted in red.

Table S2 RMSD of structural alignments of NylCp2 and NylC1-6., provided by Chimera MatchMaker

Enzyme Overall (number of atom pairs) Pruned (number of atom pairs)

NylC1 2.998 Å (353) 0.525 Å  (328)

NylC2 9.723 Å  (352) 0.531 Å (299)

NylC3 6.64 Å  (349) 0.562 Å  (292)

NylC4 11.107 Å  (333) 0.687 Å  (260)

NylC5 29.458 Å  (337) 0.93 Å  (160)

NylC6 23.941 Å  (341) 0.875 Å  (171)
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