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Supporting Figures 

Figure S1. LC-MS analysis of cobalamin species bound to 1560 µM as-purified MaMmp10. 

MaMmp10-associated OHCbl (solid blue line), MaMmp10-associated AdoCbl (solid red line), 

MaMmp10-associated MeCbl (solid black line), OHCbl standard (dashed blue line), AdoCbl 

standard (dashed red line), MeCbl standard (dashed black line). m/z transition for OHCbl, 664.9 

→ 635.8 [M+2H]2+; MeCbl, 673.0 → 665.3 [M+2H]2+; AdoCbl 790.6 → 665.3 [M+2H]2+.  
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Figure S2.  Activity of as-purified MaMmp10 versus Cbl-Rc MaMmp10. Concentration of 

methylated peptide product for MaMmp10 reaction (red squares) and concentration of methylated 

peptide product from Cbl-Rc MaMmp10 reaction (blue squares). Reactions were conducted at 30 

°C and contained the following components in a final volume of 200 µL: 50 mM HEPES, pH 7.5, 

200 mM KCl, 50 µM MaMmp10, 280 µM peptide substrate, and 1 mM Ti(III) citrate. Reactions 

were initiated with 1 mM SAM.  
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Figure S3. 5′-dAH, SAH, and methylated peptide formation in the absence of SAM, in the 

absence of Ti(III) citrate, or in the absence of MaMmp10. 

(A) Cbl-Rc MaMmp10 activity in the absence of SAM. (B) Cbl-Rc MaMmp10 activity in the 

absence of Ti(III) citrate. (C) Formation of reaction products in the absence of Cbl-Rc MaMmp10. 

For Panels A-C, 5ʹ-dAH is indicated by red squares, SAH by blue squares, and methylated peptide 

product by black squares. Reactions were performed in triplicate at 30 ˚C, and contained the 

following components in a final volume of 180 µL unless noted otherwise: 50 mM HEPES, 200 

mM KCl, 10 µM MaMmp10, 0.5 mM Ti(III) citrate, and 100 µM peptide substrate. Reactions 

were initiated with 0.5 mM SAM or an equivalent volume of buffer. 
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Figure S4. Truncated sequence alignment of Class B radical SAM methyltransferases.  Highlighted in grey is the predicted or known 

cobalamin binding domain from Uniprot (1).  Highlighted in blue is the SAM binding domain of OxsB (2).  The conserved cysteines of 

the radical SAM domain are highlighted in yellow. The residues from OxsB shown to interact with cobalamin are shown with white 

lettering and highlighted in navy.  The organisms are as follows for the alignment from top to bottom with the accession number and 

percent identity to OxsB in parenthesis: Bacillus megaterium (O24770), Kitasatospora setae (E4N8S5, 16.5%), Streptomyces pratensis 

(E8W2A9, 17.0%), Kitasatospora phosalacinea (A0A0M3N271, 16.4%), Chlorobaculum tepidum (H2VFK1, 23.0%), 

Micromonospora echinospora (A0A0K0K526, 18.1%), Streptomyces wedmorensis (Q56184, 18.0%), and Methanosarcina acetivorans 

(Q8THG6, 15.1%). 
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Figure S5. Truncated sequence alignment of MaMmp10 and MmMmp10 with representative 

DUF512 family members.  DUF512 sequences were chosen at random from more than the 3,000 

from InterPro (3).  Red highlighting represents 100% amino acid conservation between the twenty-

two sequences in the alignment. Grey, dark cyan, light blue, and olive green highlighting 

represents amino acid conservation greater than 85% but less than 100% where grey represents the 

hydrophobic amino acids A, I, L, V, M, P, and G; dark cyan represents the aromatic amino acids 

F, W, and Y; light blue represents the charged amino acids D, E, H, R, and K; and olive green for 

S and T. The residues in red text represent conservation greater than 25% and less than 85% 

between MaMmp10 and the DUF512 proteins.  Q, N, and C did not show conservation greater 

than 25% except for the cysteines in the radical SAM motif, denoted by CXXXCXXC above the 

aligned sequences.  The PDZ, Aldolase-type TIM barrel, and DUF512 domains are generalized 

for all of the sequences and were determined from InterPro (3).  The accession numbers in the 

sequence alignment correspond to the following organisms with the percent identity of each 

sequence to MaMmp10 in parenthesis: Q8THG6, MaMmp10; Q6LX00, Methanococcus 

maripaludis S2 (45.9%); A0A0K2HHB4, Bacteroides dorei (13.4%); A0A0A1ZFH5, Clostridium 

marinus str. MIT 9116 (17.9%); A0A068MV33, Synechococcus sp. (PCC 6714) (18.9%); 

A0A367RII2, Nostoc punctiforme NIES-2108 (20.3%); Q182W7, Peptoclostridium difficile str. 

630 (18.8%); A0A072X0Q4, Clostridium botulinum C/D str. It1 (18.1%); A0A0H2YRV6, 

Clostridium perfringens (ATCC 131124) (19.8%); A0A0B5QA96, Clostridium beijerinckii 

(16.8%); A0A2U3DCR3, Acidibacillus sulfuroxidans (17.2%); A0A1H0HVY8, Eubacterium 

limosum (20.0%); A0A173UKJ0, Faecalibacterium prausnitizii (19.4%); A0A0S2W3K9, 

Intestinimonas butyriciproducens (20.8%); A0A1Y4LMK6, Butyricicoccus pullicaecorum 

(20.8%); A0A0S6UD50, Moorella thermoacetica Y72 (22.8%); Q8TVA4, Methanopyrus 

kandleri DSM 6324 (21.5%); A0A016QUC2, Deinococcus puniceus (17.9%); A0A2Z2M7L8, 

Thermococcus gorgonarius (20.0%); A0A0S1XAH9, Thermococcus barophilus (20.6%); 

I6U6R8, Pyrococcus furiosus COM1 (20.0%); O58868, Pyrococcus horikoshii ATCC 700860 

(22.1%). 
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Figure S6. Gene sequence of codon-optimized MaMmp10. 
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