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SI Fig. 1. (A) Digestion check of constructed pET28a-SnFDHal with NdeI and Xho1. (B) SDS-PAGE analysis of purified SnFDHal.
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SI Fig. 2. 1H NMR (500 MHz) spectrum of P1 of SnFDHal in CD3OD. 
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SI Fig. 3. (A) HPLC chromatograms showing the formation of new peak in in vitro reaction of SnFDHal with 6-chlorotryptophan (6-Cl-Trp) and 7-chlorotryptophan (7-Cl-Trp) as substrates. The new peak of both substrates, appearing at longer retention times than the substrates, suggest the formation of putative di-chlorinated tryptophan products. The retention times of both putative di-chlorinated tryptophan products is same with the retention time of the confirmed 6,7-di-chlorinated tryptophan (6,7-Cl-Trp) produced by SnDiHal. (B) UV absorption spectra of 6-Cl-Trp, 7-Cl-Trp, and the enzymatic di-chlorinated product from SnFDHal, compared with the 6,7-di-Cl-Trp product from SsDiHal.
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SI Fig. 4. Multiple sequence alignment of tryptophan halogenases with known substrate specificities. Catalytic residues are highlighted in yellow, while non-conserved active site residues are shown in blue. The proximal deletion region is indicated by a red box, and the distal deletion region is marked with a purple box. The sequence of the novel enzyme SnFDHal is displayed in red.
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SI Fig. 5. (A) Alphafold2 model of SnFDHal colored by pLDDt score. (B) Superimposition of PyrH unbound (peach, PDB Code: 2WET chain A) and PyrH bound (green, PDB Code: 2WET chain B) to the L-Trp substrate (dark green).


ATGCTTTCCAGCGTAGTTATTGTCGGCGGCGGCACATCGGGCTGGATGACCGCCGCGTATTTGCGGGCCGCGCTCGGTACGAGCGTCAATGTCACCGTCATCGAGTCCAAGCGGATCAAAACGATCGGCGTCGGCGAGGCCACGTTCTCCACCGTGCGCCACTTCTTCGACTACCTCGGCCTCTCGGAGAACGACTGGATGCCGAAGTGCAACGCCACCTACAAGCTCGGCATCCGCTTCGAGAACTGGCGCGCCAAGGGCCACTACTTCTACCACCCCTTCGAGCGGCTGCGGGTCGTCGACGGCTTCCCGCTCACCGAGTGGTGGCTGAACAAGAAGCCCAGCGACCGCTTCGACCAGGACGTCTTCCTGATGTCCGAGATCTGCGACACCATGCGCTCGCCGCGCTACCTGGACGGCACCCTCTTCGAGCAGGACTTCGTCGAGCACGGCGGCTCCATGGACCCGGAGCGCTCCACCCTCTCCGAACAGGCCACCCAGTTCCCCTACGCCTACCAGTTCGACGCGTCGCTGCTCGCCGACTTCCTCACCGAGTACGCCACCACGCGCGGTGCCCGGCACATCGAGGACGACGTGGTGGAGGTCGTCCGCGACGAGCGCGGCTGGATCAGCCATCTCAAGACCCGCGAACACGGCGAGCTGGCCGGCGACCTGTTCGTCGACTGCACCGGCTTCGCCGGCCTGCTGCTCAACAAGACGCTGGGCGAACCGTTCGTCTCGTACCAGAACACCCTGCCCAACGACAGCGCGGTGGCGCTGCGCGTCCCGCACGACGCCGAGCGCACCCGGCTGCGCCCGTGCACCACCGCCACCGCGCAGGAGGCCGGCTGGATCTGGACGATCCCGCTCTTCGAGCGCATCGGCACCGGCTACGTCTACGCCAGCGACTACACCACCCCCGAAGAGGCCGAGCGCACCCTGCGCGAATTCGTCGGCCCGCAGGCCGCGGACGTCGAGGCCAATCACATCCGCATGCGGATCGGCCGCAGCCGGCACTCCTGGGTCAACAACTGCGTGGCCATCGGCCTTTCCAGCGGATTCGTCGAGCCGCTGGAATCGACCGGCATCTTCTTCATCCAGCAGGGCATCGAGGAACTCGTCAAGCATTTCCCGGACGCGAAGTGGGACCCGAAGCTCCGCGATTCCTACAACCGCGTCGTGGCCAACACCATGGACGGCGTACGGGAATTCCTGGTGCTGCACTACCGCACCGCGGCCCGCAACGACAACGCCTATTGGCGGGACGCCAAGACCCGCGAACTCCCCGACGGGCTGGCCGCCCGCCTGGAGGCGTGGCAGTCCAAGCTGCCCACCGAGGAGACGGTCTTCCCGCACTACCACGGGTTCGAGCCCTACTCCTACCACGCGATGCTGCTCGGCCTCGGCGGCCTCGACGTCAAGCCCGCGCCCGTCCTCGCGCACATGGACGACTCGCGCGCCGCGCAGGAGATCCAGCGGCTCAAGGACCAGGCCCGCGACATCGCCAAGCGGCTGCCCAGCCAGTACGAGTACCTCGCCCAGATGCACTGA
MLSSVVIVGGGTSGWMTAAYLRAALGTSVNVTVIESKRIKTIGVGEATFSTVRHFFDYLGLSENDWMPKCNATYKLGIRFENWRAKGHYFYHPFERLRVVDGFPLTEWWLNKKPSDRFDQDVFLMSEICDTMRSPRYLDGTLFEQDFVEHGGSMDPERSTLSEQATQFPYAYQFDASLLADFLTEYATTRGARHIEDDVVEVVRDERGWISHLKTREHGELAGDLFVDCTGFAGLLLNKTLGEPFVSYQNTLPNDSAVALRVPHDAERTRLRPCTTATAQEAGWIWTIPLFERIGTGYVYASDYTTPEEAERTLREFVGPQAADVEANHIRMRIGRSRHSWVNNCVAIGLSSGFVEPLESTGIFFIQQGIEELVKHFPDAKWDPKLRDSYNRVVANTMDGVREFLVLHYRTAARNDNAYWRDAKTRELPDGLAARLEAWQSKLPTEETVFPHYHGFEPYSYHAMLLGLGGLDVKPAPVLAHMDDSRAAQEIQRLKDQARDIAKRLPSQYEYLAQMH
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SI Table 1. (A) Amino acid sequences of the recombinant SnFDHal.  (B) DNA sequences of SnFDHal. 
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SI Table 2. List of oligos used in this study for amplification of SnFDHal.


Oligo Name
Sequence
SnFDHal-Nde1-F
cccCATATGCTTTCCAGCGTAGTTATTGTCGGCG
SnFDHal-EcoR1-R
ccgGAATTCTCAGTGCATCTGGGCGAGG
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