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Supplementary Figure 1: Different mechanisms of SAM homeostasis between (A) H. sapiens and 
(B) C. elegans. 
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Supplementary Figure 2: 2Fo-Fc electron density map of CeMETT10-MTD. 

2Fo-Fc electron density map contoured at 1.0 s around the residues corresponding to  b2 and a3 of 
CeMETT10 (residues Lys126 - Ser151). 
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Supplementary Figure 3: Alignment of the amino acid sequences of C. elegans METT-10 homologs 
from other organisms. 
Invertebrates [C. elegans (MET16_CAEEL), O. vulgaris (A0A6P7TIF1_OCTVU), T. urticae 
(T1JVZ0_TETUR), A. queenslandica (A0A1X7U5N0_AMPQE), and A. tenebosa 
(A0A6P8ITS0_ACTTE),] fungus [S. pombe (MTL16_SCHPO)] and vertebrates [H. sapiens 
(MET16_HUMAN), G. gallus (MET16_CHICK), C. picta (A0A8C3F3B3_CHRPI), X. laevis 
(MET16_XENLA), and D. rerio (MET16_DANRE)].  
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Supplementary Figure 4: Alignment of the amino acid sequences of C. elegans METT-10 homologs 
from other worms.  
H. contortus (A0A7I4YYI6_HAECO), A. ceylanicum (A0A016V3Y4_9BILA), P. pacificus 
(A0A2A6CIQ0_PRIPA), T. callipaeda (A0A0N5D327_THECL), A. viteae (A0A498S9S7_ACAVI), D. 
viviparus (A0A0D8YCA1_DICVI), and N. americanus (W2TKK9_NECAM). Residues K196/F197 
and R217 are highlighted. The secondary structural elements of the CeMETT10-MTD are depicted in 
parentheses above the alignment. The C-terminal regions predicted to be KA-1 (KA-1a and KA-1b) by 
AlphaFold2 are also shown above the alignment. The region between KA-1a and KA-1b is predicted to 
be disordered.   
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Supplementary Figure 5: Gel-shift assays 

(A) Gel-shifts of sams-hp by CeMETT10-MTD and its variants (DN39, R217A and K196A/F197A). 
(B) Gel-shifts of sams-hp-ls by CeMETT10-FLDL and its variants (MTD and FLDL-RRR/7E). (C) Gel-
shifts of U6 snRNA by CeMETT10-FLDL and its variants (MTD and FLDL-RRR/7E).  
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Supplementary Figure 6 
(A) Interaction between hMETTL16 and MAT2A-hp (residues U14A15C16 are shown). (B) 

Superimposition of the structure of CeMETT10 (cyan) on the structure of hMETTL16 (orange) 
complexed with MAT2A-hp in (A). MAT2A-hp is colored gray. (C) Interaction between hMETTL16 
and MAT2A-hp (residues A17G18A19 are shown). (D) Superimposition of the structure of CeMETT10 

(cyan) on the structure of hMETTL16 (orange) complexed with MAT2A-hp in (C).  
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Supplementary Figure 7 
(A) Structure of METTL16-MTD in complex with MAT2A-hp1x RNA (PDB: 6DU4) (1). (B) Structure 
of METTL16-MTD in complex with MAT2A-hp6 RNA (PDB:6DU5) (1). (C) Superimposition of the 
MAT2A- hp1x and MAT2A-hp6 RNAs (1) (D) Structures of the base pairs in the transition region of 
MAT2A-hp1 in a complex with hMETTL16-MTD. U9 and A19 form the reverse Watson-Crick base 
pair. (E) G20 and A21 are in the same plane and interact through water-mediated hydrogen bonds. (F) 
Hydrogen bonds between the sugar edge of G8 and the Hoogsteen edge of A22.  
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Supplementary Figure 8: Structural comparison of the C-terminal region of h METTL16 to those 
of other organisms. 
Model structures of the C-terminal regions of human METTL16 homologs from invertebrates [C. 
elegans (MET16_CAEEL), Octopus vulgaris (A0A6P7TIF1_OCTVU), Tetranychus urticae 
(T1JVZ0_TETUR), Actinia tenebrosa (A0A6P8ITS0_ACTTE), and Amphimedon queenslandica 
(A0A1X7U5N0_AMPQE) and fungus [Schizosaccharomyces pombe (MTL16_SCHPO)] generated by 
Alphafold2 (2,3). The C-terminal region of human METTL- 16, termed KA-1, is colored orange (PDB: 
6M1U) (4).  
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Supplementary Figure 9: Alignment of the amino acid sequences of the Rossmann-fold 
methyltransferases. Human METTL-16 (hMETTL16), C. elegans METT10, human MePCE 
(hMePCE) (5), human BCDIN3D (hBCDIN3D)(6,7), human TRMT61A (hTRMT61A) (8),  human 
NSUN6 (hNSUN6)(9) and mouse DNMT1 (mDNMT1)(10). Motifs 1, 2 and 3 are involved in the 
recognition of SAM.  
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Supplementary Table 1: Nucleotide sequences of synthetic genes 
 

C. elegans METT-10 gene 
5'-
ATGAGTCAGAACAACGAAATGCATCCTCGTAATCCTTACCGCAACAAACCGCCGGATTT
CAAAGCGTTAGCTGTGGAATATCCGGAATTTCGCAAATTCTGTCAGTATGTGTCTAACGG
AAAAGTTACCTTCGACTTCAAAAAAGACGCCGCGGTTCGTTGTCTAACACAAACCTTGC
TGAAGAAAGATTTCAATCTGGATGTCGAGATTCCGCCTGGTCATCTGGTCCCAAGGGTTC
CTCAGAAACTGAACTATTGCCTGCTGATTGATGATCTGCTGAAAGCCAACAAACTCACC
AAGAATGTGATCGGCATTGATATAGGTACCGGCACTTCCTGCATTCATGCACTGATTGGG
GCTCGTCAGTTCAACTGGAAGTTCATCGCTACAGATGGCGACGAAAAAAGCGTGCGAG
TTGCACACGAGAATGTCGCTAAAAACGGCTTGTCTTCTAGCATTTGCGTTGTGCACGTTA
ATCCGGATGTGAAGACGGTGCTGATGGATGTGGTCAATACGATTCCAGACACTGACTATG
CGTTTTGCATGTGCAATCCGCCGTTTTTTGAGAAAGGTAATGGCGATGACAAATTTTGCG
AGGATATCTCAAGTTCGACAGAAACCTACAGCAACCGTGTAGCCTCCGAATTTCGGACT
GCACCGCATTCTGCGACCTTTGCGTCGAGTGCGGAACTGTTTGTCGATGGTGGAGAAGT
GGCGTTCGTGAACCGCATTATCGATGACTCCGTGTTGTTACGCGATCGAATTAAGATCTA
CACCACGATGATTGGCCGCAAATCATCGCTCAAACCCTTGCAGAACCGCTTACAGCGCT
TTGGTGATGACGTAAAAATCATGATCTCAGTCTTGAACCAAGGCAAAACGAAACGTTGG
ATGCTGGCGTGGACCTTTTCCAAAAGCGTAAGTCTGACGACCATTGATCGTCCCATCTCG
TTTCAGTGTCCAAAACCCGGCTTAACTCGGCTGATGCAGGAAATTAGCATCTTAAACGG
ACGTCTGCGTCAGGAAGACACACTGGCCATTGTGGCGGAGTTCAAGTGTGTAACGTGG
ACCAATCAACGTGCCAGAAAACGCGCAAAAGCCATTCTTAGCGAAAGCTCAATCAAAA
AGGCCAAGTGGAACTTTAGCAACGTGGCATGTCAGGTTGCATTTGGTGCTGGTGATGGG
AAAGACTCCTATACCGATGCAGGGAACTTCGTTAGTTCGGAATCTATTCCGACGAATAAT
CTGAATGCCTGGGACAATGCGTCACAAGCGTATTTCCCGCTTCCAAATGGCGAAGTTCC
GGGTCCGATCATTCGCATCCGTATACAGGTATTTTCGGAAGATAGCTACGACAGCATCAG
TTTTGAGCTTATTTCCGGCAGCAAACAACATCTCCACCAACTCGTCCAGTACCTGAAAA
ACCTTATCTGCCGCTGA -3' 
  
sams hp-ls gene for in vitro transcription 
5'-
ATCGGAATTCTAATACGACTCACTATAGGCAACAATATGTTTCTTTACCTGTTACAACGGT
TACTTTGATTACAGAAACGGTGACTAAAACGGGTATGATCATGTTGTGCCCCATACGCGT
CATCCAAGCTTATCG -3' 
 
C. elegans U6 snRNA gene for in vitro transcription 
5'-
ATCGGAATTCTAATACGACTCACTATAGTTCTTCCGAGAACATATACTAAAATTGGAACAA
TACAGAGAAGATTAGCATGGCCCCTGCGCAAGGATGACACGCAAATTCGTGAAGCGTTC
CAAATTTTTTCATACGCGTCATCCAAGCTTATCG -3' 
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Supplementary Table 2: Oligo-nucleotide sequences  
Primer name Sequence 

METT10_Forward 5'- 
CTGCAGCATATGAGTCAGAACAACGAAATGCATCCTC -
3' 

METT10-FL_Reverse 5'- GACCTCGAGGCGGCAGATAAGGTTTTTCAGG- 3' 
METT10-FL-DL_For 5'- GGCGAAGTTCCGGGTCCGATCATTC -3' 
METT10-FL-DL_Rev 5'- TGCCACGTTGCTAAAGTTCCACTTG -3' 
METT10-FLDL-
RRR/7E_Forward 5'- GAAGAAGAAGAAGCCATTCTTAGCGAAAGCTC -3' 

METT10-FLDL-
RRR/7E_Reverse 5'- TTCTTCTTCTTGATTGGTCCACGTTACACAC -3' 

METT10-MTD_1-314_Rev 5'- TATCTCGAGACGATCAATGGTCGTCAGACTTACG -3' 
METT10-MTD_DN-40-
314_Forward 5'- GGAAAAGTTACCTTCGACTTC -3' 

METT10-MTD_DN-40-
314_Reverse 5'- CATATGTATATCTCCTTCTTAAAGT -3' 

METT10-MTD_G108C_For 5'- TGCACCGGCACTTCCTGCATTCATG -3' 
METT10-MTD_G108C_Rev 5'- TATATCAATGCCGATCACATTCTTGG -3' 
METT10-MTD_D131A_For 5'- GCGGGCGACGAAAAAAGCGTGCGAG -3' 
METT10-MTD_D131A_Rev 5'- TGTAGCGATGAACTTCCAGTTGAAC -3' 
METT10-MTD_K163A_For 5'- GCGACGGTGCTGATGGATGTG -3' 
METT10-MTD_K163A_Rev 5'- CACATCCGGATTAACGTGCACAAC -3' 
METT10-MTD_M167A_For 5'- GCGGATGTGGTCAATACGATTC -3' 
METT10-MTD_M167A_Rev 5'- CAGCACCGTCTTCACATCCG -3' 
METT10-MTD_N184A_For 5'- GCGCCGCCGTTTTTTGAGAAAGGTAATG -3' 
METT10-MTD_N184A_Rev 5'- GCACATGCAAAACGCATAGTCAGTGTCTG -3' 
METT10-MTD_F187A_For 5'- GCGTTTGAGAAAGGTAATGGCGATGAC -3' 
METT10-MTD_F187A_Rev 5'- CGGCGGATTGCACATGCAAAACGCATAG -3' 
METT10-
MTD_KF196/197AA_For 5'- GCGGCGTGCGAGGATATCTCAAGTTC -3' 

METT10-
MTD_KF196/197AA_Rev 5'- GTCATCGCCATTACCTTTCTCAAAAAACGG -3' 

METT10-MTD_R217A_For 5'- GCGACTGCACCGCATTCTGCGACCT -3' 
METT10-MTD_R217A_Rev 5'- AAATTCGGAGGCTACACGGTTGCTGTAG -3' 
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Supplementary Table 3: Nucleotide sequences of RNA substrates. 
 

 
  

RNA  Sequence 

sams-hp 5'- GGGUUACUUUGAUUACAGAAACGGUGACCC -3' 

Δstem 5'- GGGUCUUUGAUUACAGAAACGGUGACCC -3' 

R1 5'- GGGUUACUUUGAUCACAGAAACGGUGACCC -3' 

R2 5'- GGGUUACUUUGAUUAUAGAAACGGUGACCC -3' 

L1 5'- GGGUUACUUUCAUUACAGAAACGGUGACCC -3' 

L2 5'- GGGUUACUUUGUUUACAGAAACGGUGACCC -3' 

T1 5'- GGGUUACUUAGAUUACAGAAACGGUGACCC -3' 

T2 5'- GGGUUACUGUGAUUACAGAAACGGUGACCC -3' 

T3 5'- GGGUUACUUUGAUUACAGAUUCGGUGACCC -3' 

T4 5'- GGGUUACUUUGAUUACAGAUUGGGUGACCC -3' 

sams hp-ls 5'-
GGCAACAAUAUGUUUCUUUACCUGUUACAACGGUUACUUUGA
UUACAGAAACGGUGACUAAAACGGGUAUGAUCAUGUUGUGCC
C -3' 

U6 snRNA 5'-
GUUCUUCCGAGAACAUAUACUAAAAUUGGAACAAUACAGAGA
AGAUUAGCAUGGCCCCUGCGCAAGGAUGACACGCAAAUUCGU
GAAGCGUUCCAAAUUUUUU -3' 
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