
















Figure EV2. Structural comparison of residue 101 in DddT among the Cc, Ce, and Ci states.

(A) Structural differences of residue 101 between the Cc, Ce, and Ci states. The Cc, Ce, and Ci states are colored in beige, red, and purple, respectively. (B) Cryo-EM
densities surrounding Asp101 (Ce), Asp101 (Ci), and Gly101 (Cc), contoured at 6 RMSD, 4 RMSD, and 8 RMSD, respectively.
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Figure EV3. Multi-sequence alignment of the experimentally ratified DddT proteins and 61 identified DddT homologues whose genes are linked to the DMSP lyase
genes DddD/DddX.

Key residues around the sodium-binding site are marked out. Based on the hydrophilicity and hydrophobicity of key residues at the Na1-binding site of BetP, sequences are
divided into three categories. In the gray box, there is one hydrophilic residue and one hydrophobic residue. In the blue box, both residues are hydrophilic, and in the pink
box, both residues are hydrophobic. The functional DddTs are marked with ★. Hydrophilic residues are colored green, and hydrophobic residues are colored orange.
Source data are available online for this figure.
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Figure EV4. Phylogenetic analysis of selected 411 DddT homologues from metagenome data.

Branches with different colors represent distinct clades in the phylogenetic tree. The sequences highlighted by shading and shown in red within the circle correspond to 20
randomly selected sequences from different branches of the phylogenetic tree, which were used for the multiple sequence alignment in Fig. 6C. Source data are available
online for this figure.
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