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Figure S1: Distance distribution for monitoring the occupancy of pockets 4 and 6 by the side chain of K513 in the 

simulations of apo METTL3/METTL14. The distance is defined as d=d1–d2, here, d1: K513 (NZ) to E481 (CD); d2: K513 (NZ) 

to E532 (CD). The probability distribution is binned with a width of 0.2 Å. Distribution of individual trajectories are shown 

by dashed lines of different colors while the total sampling is shown by the solid black line. 
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Figure S2: Distribution and time series of RMSD values of the residues constituting the aromatic cage for the simulations 

with compound 1. The residues W431, W457, P514, and K531 (gray balls and sticks) were used for calculating the root 

mean square deviation (RMSD). The minimized crystal structure was used as the reference structure, and snapshots from 

300 ns MD simulations (100 ns for each replica) were superposed to the reference structure. The histogram was binned 

with a width of 0.1 Å and normalized to obtain the population density values. The distribution for the three trajectories 

is plotted in the solid black line, and the one for each replica is plotted in dashed lines.  
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Figure S3: Flipping of the benzene sulfonamide of compound 2. Red circles label the measured dihedral angle. The time 

series is smoothed by the adjacent-averaging method (red lines). Three independent MD simulations of 100 ns each 

were carried out (separated by vertical dashed lines in cyan). The simulations started with a value of the dihedral angle 

of approximately -100°. The benzene sulfonamide rotated in replica 2 to about +100°. 
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Figure S4: METTL3/METTL14 thermal shift assay. Shown are the first derivative of the melting curves of METTL3/METTL14 

in the presence of inhibitor 54 or SAH at different concentrations. 
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Figure S5: METTL1 thermal shift assay. Shown are the first derivative of the melting curves of METTL1 in the presence 

of inhibitor 54 or SAH at different concentrations.  
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Figure S6: METTL16 thermal shift assay. Shown are the first derivative of the melting curves of METTL16 in the 

presence of inhibitor 54 or SAH at different concentrations. 
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Figure S7: Cell viability curve of MOLM-13 cells upon incubation with inhibitor 54 for 3 days. The fitting results in a 

GI50 value of 6 µM (average of two biological replicates). 
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Cmp 

(PDB id) 
2D structure IC50 (µM) 

S1 

 

9.8 

S2 

(7OED) 

 

2.6 

S3 

 

57 

S4 

 

51 

S5 

(7OEJ) 

 

4.9 

S6 

(7OQO) 

 

0.74 

S7 

(7OQP) 

 

0.18 

S8 

 

4.1 

Table S1: Combination of structural features. The IC50 values were determined for the racemic mixtures by an assay 

based on homogeneous time-resolved fluorescence (HTRF). 
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Cmp 2D structure 
IC50 (µM) 

Racemate 

IC50 (µM) 

R 

IC50 (µM) 

S 
S/R Ratio 

S1 

 

9.8 4.5 26 5.8 

16 

 

1.7 1.2 7.1 5.9 

  

S2 

 

2.6 
2.9 

(7OED) 

9.7 

(7OEE) 
3.3 

(UZH1) 

43 

  

0.48 
0.29 

(7ACD, UZH1a) 

27 

(UZH1b) 
93.1 

29 

 

1.6 
0.53 

(7NI8) 

1.3 

(7OEG) 
2.5 

31 

 

0.38 
0.35 

(7NIA) 

1.3 

(7OEH) 
3.7 

46 

 

0.36 
0.2 

(7NID) 
12 60.0 

 

Table S2: Racemate, R and S isomer IC50 comparison. The IC50 values were determined by the HTRF assay. 
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Table S3. Molecular dynamics (MD) simulations of apo METTL3/14, and in the complex with six inhibitors. 

 

 

 

Compound 

ID 
ΔE(Rlocal) ΔE(Rglobal) ΔE (Slocal) ΔE(Sglobal) ΔΔE(RSlocal) ΔΔE(RSglobal) 

16 3.8 11.8 5.6 15.4 1.8 3.6 

S2 2.8 8.5 5.3 10.0 2.4 1.5 

46 3.1 13.3 6.6 16.2 3.5 2.8 

43 3.7 12.6 4.6 13.7 0.9 1.1 

 

Table S4. Molecular dynamics (MD) simulations of inhibitors in the unbound state. 

Conformer (Ligand) strain energies of R and S configurations of METTL3 inhibitors. The ligand strain energy was 

calculated by the Freeform module implemented in the OpenEye package. All values are in kcal/mol.  

ΔE(Rlocal): The local conformer strain energy of the R configuration.  

ΔE(Rglobal): The global conformer strain energy of the R configuration. 

ΔE (Slocal): The local conformer strain energy of the S configuration. 

ΔE(Sglobal): The global conformer strain energy of the S configuration. 

ΔΔE(RSlocal) = ΔE (Slocal) - ΔE(Rlocal) 

ΔΔE(RSglobal) = ΔE(Sglobal) - ΔE(Rglobal) 

 

State 
System 

(compound ID) 

Simulation length 

of each run (ns) 
Number of runs PDB ID 

Apo METTL3/14 Apo 500 5 5K7M 

Holo METTL3/14 1 100 3 7NHG 

 2 100 3 7NHJ 

 43R 100 5 7ACD 

 43S 100 5 
7ACD (Protein) and 

7OEE (Ligand) 

 16R 100 5 7NHV 

 16S 100 5 
7ACD (Protein) and 

7OEE (Ligand) 



12 

 

NMR traces of compound 54 

 

 



13 

 

 

LCMS (ESI): m/z 590 (M+H)+ 

1H NMR (400 MHz, CD3OD) δ 8.02 (dd, J = 8.8, 3.2 Hz, 1H), 7.92 (s, 1H), 7.63 (s, 1H), 7.39 (dd, J = 8.8, 1.6 Hz, 1H), 7.30 - 

7.02 (m, 7H), 6.54 (d, J = 7.6 Hz, 1H), 5.54 (s, 1H), 4.15 - 3.94 (m, 3H), 3.86 - 3.66 (m, 2H), 3.49 - 3.32 (m, 4H), 3.28 - 3.10 

(m, 2H), 2.95 - 2.83 (m, 1H), 2.61 - 2.51 (m, 1H), 2.46 - 2.32 (m, 1H), 2.14 - 2.00 (m, 1H), 2.00 - 1.70 (m, 8H), 1.69 - 1.53 (m, 

1H), 1.05 (d, J = 6.4 Hz, 3H), 0.97 (d, J = 6.4 Hz, 3H). 

 

HPLC traces of compound 54 

 

 


