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Table S1 

Codon optimized dph2 

CATATGAGCATGTATAACATGGACCTGGATAAAGTGATTCGTAAGATTAACAAAAAGGGTGCGCGTACCGTTGGCCTGCAATTCCCGGA

GGGCCTGAAAATGCAGGCGGTGAAGATCGCGAAAGCGATTGAGAGCCAAACCCCGGCGACCGTGATCATTAGCGGTGACCCGTGCTTTG

GTGCGTGCGACGTTAGCGATTACAAGATGAAAGGTAGCGTGGATCTGATCGTTCACTACGGCCACACCCCGCTGCCGCTGAAATATGAG

GTGCCGACCCTGTTCATCGAAGCGTTTAGCAACATTGACGTTAAGAAAGATCTGGAGAAGTGCCTGGAGAAACTGGAAGACTACAGCAA

GATCGCGCTGGTTACCACCACCCAGCACCTGCACCTGCTGAACGAAATTAAGGACTATCTGGAGGATAACGGTAAAGAAGTGGTTCTGG

GCAGCAGCAAGAACACCAAGAAAGGTCAAGTGCTGGGCTGCAACTTCAGCAGCATCAAAAACCTGGACGCGGAAGTGTACCTGTTCATC

GGTAGCGGCAACTTTCACCCGCTGGGTATTTACCTGTTTACCAAGAGCCCGGTGCTGGCGCTGGATCCGTATAACAGCGAAATCCGTGA

CATTAGCGCGTTCGCGGATCGTATCCTGCGTATTCGTTTTGCGCGTATTACCAAGGCGCGTGAGGCGGAAAAATGGGGTATCATTGTTA

GCAGCAAAGAGGGCCAGTACCGTATGAAGCTGGCGAAAGAAATCAAGAAAATTCTGGAGGACAACAAGATGGAAGCGTACATCATTATG

GCGGACAACATCAACCCGGATATTCTGCTGCCGTATATGGAACTGGATGCGTTTGTGGTTAGCGCGTGCCCGCGTATCGCGATTGACGA

TAGCCAGATGTATAAGAAACCGCTGCTGACCCCGCAAGAGCTGGAAATCGTGCTGAACAAACGCCAATGGGAGAACTACCAACTGGACG

AAATCCTGTTTCACGAACGCTACAAGTAACTCGAG 

Codon optimized his6tag-ef-2 

CCATGGGCAGCGATAAGATCCACCACCACCACCACCACAGCAGCGGCGAGAACCTGTATTTTCAAGGCAGCGGTATGAGCCGTCGTGAG

AAGATGATCGCGAAGATTAAAGACCTGATGTATAAACCGGATAGCATCCGTAACATCGGTATTTGCGCGCACATTGACCACGGCAAGAC

CACCCTGAGCGATAACCTGCTGGCGGGTGCGGGCATGATCAGCGAGGAACTGGCGGGTGACCAGCGTTTCCTGGACTTTGATGAGCAGG

AACAAGCGCGTGGCATCACCATTGATGCGGCGAACGTGAGCATGGTTCACAACTACAAAGACGAGGAATATCTGATCAACCTGATTGAT

ACCCCGGGTCACGTGGACTTCGGTGGCGATGTTACCCGTGCGATGCGTGCGGTGGATGGTGCGGTGGTTGTGGTTTGCGCGGTTGAAGG

CATTATGCCGCAGACCGAAACCGTGCTGCGTCAAGCGCTGAAAGAGAACGTGAAGCCGGTTCTGTTCATCAACAAGGTGGACCGTCTGA

TTAACGAGCTGAAACTGGAACCGGAGGAACTGCAGAAGCGTTTCATCAACATCTACATGGAAGCGAACAAACTGATCAAGAACATGGCG

CCGGAGGATAAGAAAGAGGAATGGGCGGTGGACTTCACCGATGGTAGCGTTGCGTTTGGCAGCGCGTATCACAACTGGGCGATTAACGT

GCCGATGATGCAAGAAACCGGTGTTAACTTCAAAGACATCATTGATTACTGCAACGACGATAAGCAGAAAGAGCTGGCGCAAAAGGTGC

CGCTGAGCGAAGTTCTGCTGGGCATGGTGGTTGAGCACCTGCCGAGCCCGAAAGTGAGCCAGGAGTACCGTGTTCCGAACATCTGGGAG

GGTGACATTGAAAGCCCGGCGGGTCAGGGTATGATTACCACCAGCCCGGATGGTCCGCTGGCGGTGATGGTTACCAACGTGAGCGTTGA

TAAGCACGCGGGTGAAATCGCGACCGGCCGTGTGTACGGTGGCAGCATTGAGAAAGGTACCGAAGTGTATCTGGTTGGCAGCCACAGCA

AGAGCCGTGTTCAGCAAGTGGGTGTTTATTTCGGCCCGGAGCGTGTGAACACCGATGCGGTTCCGGCGGGTAACATCGTGTATGTTGCG

GGTGCGAAAGGTGCGATTGCGGGCGAAACCATTTGCAGCCCGGAGGACAAGATCAAAGAGTTTGAAGGTCTGGATCACATTAGCGAACC

GGTGGTTACCGTGGCGGTTGAGGCGAAAAACACCAAGGACCTGCCGAAGCTGATTGAAGTGCTGCGTCAGGTTGCGAAAGAAGATCCGA

CCATCAAGGTTGAGATTAACGAGGAAACCGGTGAACACCTGGTTAGCGGTATGGGCGAGCTGCACCTGGAAGTGATCAGCTATCGTATT

AAGGACAAAGGCGTTGAGATCCAAACCAGCGAACCGATTGTGGTTTACCGTGAAACCGTGAGCCAGCTGAGCCCGCAAGTTGAGGGTAA

AAGCCCGAACAAGCACAACCGTTTCTACATCACCGTGGAGCCGCTGGAGGACGAACTGTTTAAAGCGCTGCAGGAAGGTAAACTGAAAG
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AAGGTAAAGTGAAAGGCAAGGAGAGCGCGAACGACTTCATGGAATACGGCCTGGATAAAGAGGAAGCGCGTAAAGTGTGGGATGTTTAT

AACCGTAGCGTGTTTATCAACGCGACCCGTGGTATTCAATACCTGGACGAGGTTAAGGAACTGCTGATCGAGGGTTTCGAAAGCGCGCT

GAACGATGGCCCGCTGGCGAAAGAAATTGCGATGGGTCTGAAATTTAAGCTGCACGACGCGAAGCTGCACGAGGATGCGGTTCATCGTG

GTCCGGCGCAGGTTCTGCCGGCGATCCGTAACGCGATTTATGCGAGCATGATGAGCGCGGGTCCGACCCTGCTGGAACCGATGCAGAAA

GTGTTCATCAACACCCCGCAAGACTACATGGGTCCGTGCACCCGTGAGATCCAGAACCGTCGTGGCCAAATTGTTGACATGGGTCAGGA

AGGTGATATGGCGACCATCGAAAGCAAGGTGCCGGTTGCGGAGATGTTCGGTTTTGCGGGCGATATTCGTAGCGCGGCGGAAGGTCGTT

GCCTGTGGAGCACCGAGATGAGCGGCTTTGAACGTCTGCCGCGTGAGATGCAGAACCAAATCGTGAAAGAGATTCGTCAACGCAAAGGT

CTGAGCCCGGAGCCGTATGGCCCGGAACACTATGTGGGTTAAGCGGCCGC 
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Supplementary figure legends 

Figure S1.  Electron density of the two molecules of MsEF-2 in the asymmetric unit.  (A) 

Ordered molecule of MsEF-2.  (B) Domains III-V of the disordered molecule of MsEF-2.  

Protein chains are shown as Cα atom traces.  (C) Fo-Fc electron density of the turn 

containing His597.  (D) Sharpened 2Fo-Fc electron density1, 2 of the turn containing 

His597.  The electron density maps in panels C and D were generated prior to introducing 

the turn into the model. 

Figure S2.  Electron density of the two molecules of MsDph2 in the asymmetric unit.  

(A,B) 2Fo-Fc composite omit maps.3, 4  The map regions are contoured at two and seven 

times the RMSD of the maps in panels A and B, respectively.  (C) Unassigned Fo-Fc 

electron density in the active site of MsDph2A.  The conformation of SAM bound to 

CmnDph2 (PDB entry 6BXM)5 was rigidly fit to show that the electron density has a 

shape resembling SAM, SAM cleavage products, or structural analogs of these 

molecules.  Protein chains are shown as Cα atom traces and SAM and the [4Fe-4S] 

clusters as balls and sticks. 

Figure S3.  Surface representation of the domain IV-MsDph2A interface.  Two views are 

shown differing by a rotation about the x axis by 90 degrees and about the z axis by 180 

degrees.  MTA (spheres with carbon atoms colored green) is placed based on a 

superimposition of the isolated structure of MsDph2-MTA onto MsDph2A. 

Figure S4.  Difference distance matrices6 indicating structural changes in main chains of 

MsEF-2 and MsDph2 upon complex formation.  (A) Structural changes in main chain of 

EF-2.  Difference distances (reported in Angstroms) were computed for Cα atoms of 

domain IV of MsEF-2 bound to MsDph2A and domain IV of PhEF-2 (PDB entry 5H7J).7  



S5 

 

(B) Structural changes in main chain of Dph2.  Difference distances were computed for 

Cα atoms of MsDph2A and a protomer of isolated MsDph2-MTA. 

Figure S5.  Multiple amino acid sequence alignment of twenty archaebacterial Dph2 

orthologs.  Alignments were produced using MUSCLE8 and illustrated using ESPript.9  

The species and associated sequence accession codes are Methanobrevibacter smithii 

ATCC 35061 (ABQ87563.1), Candidatus Methanoperedens nitroreducens 

(WP_048090324.1), Pyrococcus horikoshii (WP_010885188.1), Methanotorris 

formicicus (WP_007044710.1), Methanococcus voltae A3 (ADI37130.1), 

Thaumarchaeota archaeon (PHY04318.1), Nitrosarchaeum koreense 

(WP_007551417.1); Methanothermobacter marburgensis str. Marburg (ADL59274.1); 

Methanosphaera stadtmanae (RAP02414.1), Methanosarcina barkeri 

(WP_011306625.1); Methanolobus profundi (WP_091934691.1); Methanococcoides 

methylutens (KGK98218.1); Methanosaeta harundinacea 6Ac (AET64119.1), 

Candidatus Methanomethylophilus alvus (WP_122892392.1); Pyrococcus abyssi 

(WP_010868245.1); Halorubrum vacuolatum (WP_089383146.1); Saccharolobus 

solfataricus (WP_009990583.1); Natrinema altunense (WP_007108593.1); Acidiplasma 

(WP_048102160.1); Thermofilum uzonense (WP_052884265.1).  
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Figure S1  
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Figure S5  
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