Supplementary Data

S1. Protein Sequence
>VUL 
MKKNNISLCIKAMLGSMLLLPLGTANASVTLESDTQITDGALHFDGKKVARFADDNGTET
YDYFFGQHISAHGDSIKKYKDYIFLTWYKGGKENRQVMLSRYNTKSGAIKTIEFPHQHTG
FLGQKHIGESHNYISVAISPIDGTIHMLYDMHAYGKDRPADGSFSDDYFRYSYSIAGAAD
VSDNEFTLDKFVKDTSAVSQGENDFKHLSLTGEIDYDSYSGLTYPTFFRNTDGTLLVYMR
KGGNNNGGYVFAQYNATDGKWTEWKQFNVLDAKSHGNDYNWGLYGSMKYVNDKLRVGFQQRAKRDDKFVYQNGVFYAYSDNTNGDGDWKNHRGENMSFPLVNTDEIKVFEPGDYISHTEKDSVHIVQNFDWTVTEKGDIHTISRVKSRDNKRSDFEMVHLHAYKPLGAEEFIITDEFSGATNIHTAGDDIYIIGLNKNGRPYVEKAKGGTNDFERVYEAESGKQFSHGKVHIKDGKLYYYLMERSQGTSRPLHLQVIDLDI
*Residues highlighted in red code for the signal peptide

S2. Codon Optimized Gene Sequence

ATGAAGAAAAACAACATCAGCCTGTGCATTAAGGCGATGCTGGGTAGCATGCTGCTGCTGCCGCTGGGTACCGCGAACGCGAGCGTGACCCTGGAGAGCGACACCCAGATCACCGATGGTGCGCTGCACTTCGACGGCAAGAAAGTTGCGCGTTTTGCGGACGATAACGGTACCGAAACCTATGATTACTTCTTTGGTCAGCACATCAGCGCGCACGGCGACAGCATTAAGAAATACAAGGATTACATCTTCCTGACCTGGTACAAGGGTGGCAAAGAGAACCGTCAAGTGATGCTGAGCCGTTATAACACCAAGAGCGGTGCGATCAAAACCATTGAGTTCCCGCACCAGCACACCGGTTTTCTGGGCCAAAAGCACATTGGTGAAAGCCACAACTACATCAGCGTTGCGATCAGCCCGATTGACGGCACCATTCACATGCTGTATGATATGCACGCGTACGGTAAAGACCGTCCGGCGGATGGCAGCTTCAGCGACGATTATTTTCGTTATAGCTATAGCATTGCGGGTGCGGCGGATGTGAGCGATAACGAATTCACCCTGGACAAGTTTGTGAAAGATACCAGCGCGGTTAGCCAAGGCGAGAACGACTTCAAGCACCTGAGCCTGACCGGTGAAATCGACTATGATAGCTACAGCGGCCTGACCTACCCGACCTTCTTTCGTAACACCGACGGTACCCTGCTGGTGTATATGCGTAAGGGTGGCAATAACAACGGTGGCTATGTTTTCGCGCAGTACAACGCGACCGATGGCAAGTGGACCGAGTGGAAACAATTTAACGTTCTGGACGCGAAAAGCCACGGCAACGATTATAACTGGGGTCTGTACGGCAGCATGAAGTATGTGAACGACAAACTGCGTGTTGGTTTTCAGCAACGTGCGAAGCGTGACGATAAATTCGTGTACCAGAACGGCGTGTTCTACGCGTACAGCGACAACACCAACGGTGACGGCGATTGGAAGAACCACCGTGGTGAAAACATGAGCTTCCCGCTGGTGAACACCGATGAGATTAAGGTTTTTGAACCGGGTGACTACATCAGCCACACCGAGAAAGATAGCGTGCACATTGTTCAAAACTTCGACTGGACCGTGACCGAAAAGGGTGATATCCACACCATTAGCCGTGTTAAGAGCCGTGACAACAAACGTAGCGATTTTGAGATGGTGCACCTGCACGCGTACAAACCGCTGGGCGCGGAGGAATTCATCATTACCGACGAATTTAGCGGTGCGACCAACATTCACACCGCGGGCGACGATATCTACATCATTGGTCTGAACAAAAACGGCCGTCCGTATGTGGAGAAGGCGAAAGGTGGCACCAACGACTTCGAACGTGTTTACGAGGCGGAAAGCGGCAAGCAGTTTAGCCACGGCAAAGTGCACATCAAGGATGGTAAACTGTACTATTACCTGATGGAGCGTAGCCAAGGTACCAGCCGTCCGCTGCACCTGCAAGTTATCGACCTGGATATT
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Supplementary Figure 1. SDS-PAGE of fractions from the purification of recombinant ulvan lyase. Proteins were visualized with Coomassie Brilliant Blue R-250. The theoretical molecular weight of the protein without the signal peptide is 54 kDa Key-M: marker, UI: uninduced, I: induced, L: cell lysate, FT: flow-through, W: wash fractions, E: eluted fraction 
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Description automatically generated]Supplementary Figure 2. C-PAGE of ulvan before and after saccharification using PL24 ulvan lyase from Vibrio sp. FNV38. Key-A: before saccharification, B: after saccharification. 
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