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Figure S1. Sequence comparison of SAMTOR from several representative species. The 

secondary structure elements of dSAMTOR are placed on the top of the alignment. The residues 

involved in the ligand binding and the GATOR1-KICSTOR binding are indicated with triangle 

and star, respectively. The sequence alignment was performed using the program ESPript (58).  



 

Figure S2. Size-exclusion chromatography coupled with multi-angle light scattering (SEC-

MALS) analysis of dSAMTOR (10 mg/ml) in the absence and presence of SAM (1 mM). (A) 

The wild-type (WT) dSAMTOR. (B) The V66W/E67P mutant dSAMTOR. The SEC-MALS 

analyses were performed three times which yielded similar results, and for each case only the 

result of one representative experiment is shown.   



 

Figure S3. Crystal structure of the SAH-bound MTase domain of dSAMTOR. (A) 

Composite simulated annealing Fo-Fc omit map (contoured at 1.5 ) for the bound SAH and 

several surrounding residues. (B) Overall structure of the SAH-bound MTase domain of 

dSAMTOR in two different views. The -helices, major -sheet and minor -sheet are colored 

in cyan, yellow and blue, respectively. The bound SAH is shown with a stick model in green. 

The topology of the secondary structure elements of the MTase domain is shown below. The 

linker between 8 and 4 (residues 233-239) is disordered and thus is shown with a dashed line. 

(C) Superposition of the SAH-bound (light blue) and SAM-bound (yellow) MTase domain 

structures.  



 

Figure S4. SDS-PAGE analysis of different dSAMTOR samples. (A) Stability analyses of the 

full-length wild-type (WT) dSAMTOR in the absence and presence of SAM (molar ratio of 

dSAMTOR:SAM = 1:3) in the storage buffer and the crystallization solution at indicated times. 

The SDS-PAGE analysis results were detected by silver staining. In the absence of SAM, the 

full-length dSAMTOR is unstable and the N-terminal region is gradually degraded in the storage 

buffer and the crystallization solution in a time-dependent manner. In the presence of SAM, the 

degradation of the full-length dSAMTOR is substantially alleviated but not completely prevented 

in both solutions. The full-length dSAMTOR was degraded more quickly in the crystallization 

solution than in the storage buffer. (B) SDS-PAGE analysis of the full-length WT dSAMTOR 

used in the crystallization (WT), the dissolved crystals of the SAM-bound MTase domain of 

dSAMTOR (crystals), and the 1-64 truncated dSAMTOR (1-64). The N-terminal region of 

dSAMTOR was degraded in the crystals. (C) Stability analysis of the full-length V66W/E67P 

mutant dSAMTOR in the storage buffer and the crystallization solution at indicated times. The 

V66W/E67P mutant dSAMTOR was stable in both solutions. The SDS-PAGE analyses were 

performed at least three times except for the dissolved crystals of the SAM-bound MTase 

domain of dSAMTOR in (B) which was performed only once due to limited amount of the 

crystals. The repeated experiments yielded similar results and for each case, only the result of 

one representative experiment is shown.   



 

Figure S5. Structural comparison of the SAM-bound MTase domain of dSAMTOR and 

that of the catechol O-methyltransferase (COMT, PDB code 1VID) (59) which assumes a 

prototypical class I MTase fold (25). The cartoon representations of dSAMTOR are the same 

as in Figure 1C. The overall structures of COMT are shown in similar orientations as those of 

dSAMTOR. The -helices and -sheet are colored in cyan and yellow, respectively. The bound 

SAM is shown with a stick model in green. The major structural differences between dSAMTOR 

and COMT are indicated by dashed circles. 



 

Figure S6. Crystal packing analysis of the apo V66W/E67P mutant dSAMTOR structure. 

(A) The C helices of both monomers A and B participate in crystal packing and make contacts 

with these of three-fold axis-related monomers. The color coding scheme of dSAMTOR is the 

same as in Figure 2B. The three-fold axis-related monomers A and B are colored in light and 

dark green and light and dark pink, respectively. (B) The linker regions containing the 

V66W/E67P double mutation in the two monomers are crossed over and make interactions with 

each other but are not involved in crystal packing. The zoomed-in box shows the interactions 

between the linker regions of monomer A and monomer B.   



 

Figure S7. Interactions between SAH and the surrounding residues in the structure of the 

SAH-bound MTase domain of dSAMTOR. SAH is shown in green and the surrounding 

residues in yellow.   



 

Figure S8. ITC measurements for the ligand-binding affinity of different dSAMTOR 

mutants. ND, not detected. The experiments were performed three times for those with 

measurable binding and two times for those with undetectable binding, and the repeated 

experiments yielded similar results; for each case, only the result of one representative 

experiment is shown.   



 

Figure S9. Structural comparison of different class I SAM-dependent MTases. Structural 

comparison of the SAM-bound MTase domain of dSAMTOR, the apo full-length V66W/E67P 

mutant dSAMTOR (monomer A), the AlphaFold predicted dSAMTOR structure (33), the SAH-

bound and apo Nodulation protein S (NodS, PDB codes 3OFK and 3OFJ) (30), and the SAH-

bound Nucleomethylin (NML, PDB code 2ZFU) (29). The MTase domains of different MTases 

are colored in yellow and viewed in similar orientations, and the N-terminal domains are colored 

in cyan. The bound ligand (SAM or SAH) is shown with stick model in green.  



 

Figure S10. Co-immunoprecipitation (co-IP) assay to examine the interactions of the wild-

type (WT) and hSAMTOR mutants with HA-Nprl3 and Myc-Kaptin in HEK 293T cells. 

(A) Spatial positions of some conserved residues near the ligand-binding site and on the solvent 

exposed surface of the SAM-bound dSAMTOR MTase domain. The equivalent residues of 

hSAMTOR are mutated in the co-IP assay. The correspondence of the residues between 

dSAMTOR and hSAMTOR is shown on the right panel. (B) Co-IP assay to examine the 

interactions of the wild-type (WT) and hSAMTOR mutants with HA-Nprl3 and Myc-Kaptin in 

HEK 293T cells. Among the tested mutants, only the F175A hSAMTOR mutant exhibits a 

substantially decreased binding with GATOR1-KICSTOR. The assays were performed three 

times which yielded similar results, and for each case only the result of one representative 

experiment is shown.   
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Figure S11. Comparison of the electrostatic surfaces of the SAM-bound MTase domains of 

dSAMTOR, the RNA MTase Hen1 in complex with a small RNA duplex (PDB code 3HTX) 

(48), and the RNA MTase MePCE in complex with a long noncoding RNA duplex (PDB 

code 6DCB) (49). Both HenI and MePCE belong to the class I MTases. The proteins are shown 

with electrostatic surfaces; the bound ligands are shown with stick models; and the bound RNAs 

are shown with ribbon models.  
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