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1 MFPWMNPNSGRKONPRYDTSYKNFYNDKACRSCTYKPNNKSNYLYKSYDQPYQYKTTTNAFISPRTTTFR

71 SPSYYPSTQQAWESYSSAGGDDFNTGVTNLSYSKSGGGNDYGIKRTIKLEDKAELQHLNDRLSEYINKVR
141 QLWEQRGQIDSSAFLKSTKILEDEVLKLKDLYEYELANLRGQLOGSVQDKHSLEQQYGSFIQTSKDLEKR
211 LALEVDKNRELVGNVTSYQQTISCLEQEIAKLRSAPQPLDEGPSLRKEIADLRRDREDFKGRWERELQTR
281 KDVEEAFAASTKKYEFDNNVLRQHVADLKQRLEATTANILSLETRIRQLSKTDTNIPDILRQVRHAAEDE
351 LKKHQSDIESRYGKSISVLKEQMENDADTIGRLEKEKSYAMGSVGDFKAKIAALESQVGAMAggﬁQSLEA
421 LLAQERSRAFGQIQEMEKRFKEIQHVLFVKLEEAKVSKDSYIPLKAEIEAMKMLLAEEERRLSAPINYES
491 TVSNVVSYSPAMTRTHVASYAPAMTSTKVASYNPGMTRSQTISYTPAVSRAQASSYSIPAVTRTYVGTGG
561 HKNSYHQASYRPGYCRRYHNKYRY

= tryptic peptide detected

Supplementary figure 1. Peptide coverage map of msp-1 from mass spectrometric proteomic
analysis. Proteomic analysis with mass spectrometry identified 23 individual tryptic peptides
(underlined in blue) that cover 45% of the msp-1 sequence.
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Supplementary figure 2. Proteins similar to MSP-1 found in other species. Sequences with
similarity to M. edulis mussel stem protein 1 (MSP-1) from a broad phylogenetic range were identified
via a BLASTp search against ClusteredNR (searching MSP-1 against standard NR returns hits only
against the Autobranchia). Sequences were aligned using Clustal Omega102 and conserved blocks
were extracted using Gblocks103. A MrBayes v3.2.7a 104 analysis was performed with the following
parameters (Iset rates=gamma; prset aamodelpr=mixed; mcmcp nruns=4 ngen=2,000,000
printfreq=1000 samplefreq=1000 nchains=3 savebrlens=yes temp=0.2 stoprule=yes;) and a 50%
consensus tree was generated. Sequences, alignment, and Gblocked files are provided in the

supplementary material. Taxonomic lineage information was obtained from NCBI Taxondb.
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Supplementary Figure 3. Genomic locations, exon/intron structures and sequence similarity
of M. edulis and M. trossulus MSP-1 orthologs and paralogs. A) 3 copies of M. edulis MSP-1
are located on chromosome 2 from the M. edulis genome reported by Regan et al. (2024). One gene
model from this genome assembly (g7514.t1) closely matches the sequence we were able to RACE
in both 5’ and 3’ directions, however our 5° RACE fragments do not match the 5’ end predicted by
the gene model g7514.11, and the closest contig from our transcriptome assembly independently
concurs with our RACE data (R7307043). In addition, an ortholog from M. trossulus
(XM_063569904.1) agrees with the 5 end of our RACE sequence in contrast to g7514.t1.
Interestingly no signal sequences could be detected in any of these orthologous or paralogous gene
models. B) An alignment of all sequences located on this chromosome highlights their similarity to
each other.
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Supplementary Figure 4. Alternate viewing angles and PAE plot for Alphafold3 structural
prediction of MSP-1. A). 3 alternate viewing angles of an Alphafold3 predicted structure for the full-
length sequence of MSP-1. B) The corresponding PAE plot for the presented Alphafold3 model

shown in A.



