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Figure S1. Crystal structures of the complex of METTL3-14 with the bisubstrate analogues BA1 and BA6 show 

divergent interactions with the SAM moiety. (A) Structure of the METTL3-BA1 complex. METTL3 backbone is 

shown as ribbon with sidechains involved in the interactions with BA1 shown as sticks. Waters are shown as red spheres. 

BA1 (yellow) and SAM (cyan) are shown as sticks, SAM and the BA1 moieties are indicated. Note that METTL3 residue 

S511 is missing its OH group due to lack of electron density in the crystal structure probably due to flexibility of the side 

chain. Because of the missing methionine moiety in BA1, METTL3 residues D395 and R536 cannot form natural salt 

bridges with the NH3
+ and COO- groups of the methionine group of the SAM moiety, respectively, and instead form 

artificial hydrogen bonds with the BA linker and adenine ring, respectively (red dashes). (B) Ligplot+ analysis of the 

interaction between METTL3 and BA1. The SAM analogue and adenosine parts of the BA are indicated. Black dashed 

lines indicate polar contacts between METTL3 and BA1 in the crystal structure. Small lightnings highlight residues in 

METTL3 involved in hydrophobic contacts with the adenosine part of the BA. Residues forming the binding pocket 

environment are shown in grey. Red dashed lines indicate polar contacts that can only form because the methionine moiety 

of the SAM part of the BA is missing. (C) Structure of the METTL3-BA6 complex. METTL3 backbone is shown as 

ribbon with sidechains involved in the interactions with BA6 shown as sticks. Waters are shown as red spheres. BA6 

(palegreen) and SAM (cyan) are shown as sticks, SAM and the BA6 moieties are indicated. Note that METTL3 residue 

S511 is missing its OH group, and BA6 is missing the ribose moiety of the substrate adenosine part, due to lack of electron 

density in the crystal structure probably due to flexibility of these groups. Because of the polar urea group in the linker, 

METTL3 residue R536 forms a hydrogen bond with it (red dashes) leading to a shift of the position of the SAM-like 

moiety of BA6 compared to the natural SAM cosubstrate. (D) Ligplot+ analysis of the interaction between METTL3 and 

BA6 as in (B). 
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Figure S2. METTL3 residues that interact with the adenosine part of the bisubstrate analogues are highly 

conserved. Conservation analysis of the METTL3 MTase domain from PDB ID 5IL0 using Consurf-DB.1,2 Relative 

conservation scores indicated by colours. The mutated residues in this study are marked with red arrows. 
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Figure S3. Exponential fitting of AMP and m6AMP dissociation. Fitting done for AMP (A) and m6AMP (B) with a 

one-parameter exponential decay function (left panel) and a two-parameter exponential decay function with a 

multiplicative factor (right panel). Starting conformation and bound ligand indicated at top of each Figure.  

 

 
Figure S4. Geometric annotation for trajectories started with substrates in the BA4 crystal structure conformation. 

Shown are distance time series of 500-ns MD trajectories started from the BA4 conformation of METTL3 with 

(co)substrates. Starting conformation and bound ligands indicated on top of the Figure. Y406 to W398 distance, 

interaction of METTL3 to AMP substrate (black traces), METTL3 to SAM (blue traces), and intramolecular salt bridges. 
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Figure S5. Geometric annotation for trajectories started with products in the BA4 crystal structure conformation. 

Shown are distance time series of 500-ns MD trajectories started from the BA4 conformation of METTL3 with 

(co)products. Starting conformation and bound ligands indicated on top of the Figure. Y406 to W398 distance, interaction 

of METTL3 to m6AMP substrate (black traces), METTL3 to SAH (blue traces), and intramolecular salt bridges. 

 

 
Figure S6. Geometric annotation for trajectories started with substrates in the BA2 crystal structure conformation. 

Shown are distance time series of 500-ns MD trajectories started from the BA2 conformation of METTL3 with 

(co)substrates. Starting conformation and bound ligands indicated on top of the Figure. Y406 to W398 distance, 

interaction of METTL3 to AMP substrate (black traces), METTL3 to SAM (blue traces), and intramolecular salt bridges. 
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Figure S7. Geometric annotation for trajectories started with substrates in the BA2 crystal structure conformation. 

Shown are distance time series of 500-ns MD trajectories started from the BA2 conformation of METTL3 with 

(co)products. Starting conformation and bound ligands indicated on top of the Figure. Y406 to W398 distance, interaction 

of METTL3 to m6AMP substrate (black traces), METTL3 to SAM (blue traces), and intramolecular salt bridges. 

 

 

 

 

 

 

 

 

 


