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Table S1. Cryo-EM data collection, refinement and validation statistics 
 

 AtMRS2-1 
Mg2+-bound closed 
(EMDB: 
EMD-69740)  
(PDB: 24PF) 

AtMRS2-1 
State I, Preopen 
(EMDB: 
EMD-69741)  
(PDB: 24PG) 

AtMRS2-1 
State II, Open 
(EMDB: 
EMD-69742)  
(PDB: 24PH) 

Data collection and processing    
Magnification 130,000× 81,000× 81,000× 
Voltage (kV) 300 300 300 
Electron exposure (e–/Å2) 40 50 50 
Defocus range (μm) -1.0 to -1.5 -1.0 to -2.2 -1.0 to -2.2 
Pixel size (Å) 0.959 0.894 0.894 
Symmetry imposed C1 C1 C1 
Initial particle images (no.) 3,029,468 9,823,207 9,823,207 
Final particle images (no.) 406,525 2,178,665 3,607,825 
Map resolution (Å) 

FSC threshold 
2.44 

0.143 
2.88 

0.143 
3.06 

0.143 
Map resolution range (Å) 2.166 to 27.694 1.933 to 7.242 1.933 to 7.241 

Refinement    
Initial model used (PDB code) AlphaFold2 AlphaFold2 AlphaFold2 
Model resolution (Å) 

FSC threshold 
2.44 

0.143 
2.88 

0.143 
3.06 

0.143 
Model resolution range (Å) 2.166 to 27.694 1.933 to 7.242 1.933 to 7.241 
Map sharpening B factor (Å2) -63.3 -120.6 -132.9 
Model composition 

Non-hydrogen atoms 
Protein residues 
Ligands 

 
14,010 

1,570 
POPC:20, Mg:16, Cl:1 

 
10,986 

1,480 
POPC:15, Mg:1 

 
11,851 
1,525 

POPC:15, Mg:1 
B factors (Å2) 

Protein 
Ligand 
Water 

 
98.21 

121.16 
98.36 

 
132.27 
101.09 

 
137.41 
125.71 

R.m.s. deviations 
Bond lengths (Å) 
Bond angles (°) 

 
0.005 
0.479 

 
0.004 
0.639 

 
0.004 
0.567 

Validation 
MolProbity score 
Clashscore 
Poor rotamers (%) 

 
1.44 

3.40 
2.56 

 
1.73 

5.40 
3.83 

 
1.42 
7.71 
0.09 

Ramachandran plot 
Favored (%) 
Allowed (%) 

  Disallowed (%)  

 
98.51 

1.49 
0 

 
98.55 

1.45 
0 

 
98.13 
1.87 

0 

 



 

Cryo-EM 
Structure 

Box Size（nm 
× nm × nm） 

System Composition Trajectories 

Mg2+-
bound 
closed 
State 

13.7×13.7×21.0 

(404288 atoms) 
Protein 1 

POPC 513 
H2O 100973 

Mg2+ 16, K+ 385, Cl- 364 

500 ns * 3 

State I 
13.2×13.2×20.3 

(361453 atoms) 
Protein 1 

POPC 510 
H2O 86919 

Mg2+ 1, K+ 288, Cl- 236 

500 ns * 3 

State II 13.2×13.2×21.6 

(388212 atoms) 
Protein 1 

POPC 510 
H2O 95795 

Mg2+ 1, K+ 315, Cl- 259 

500 ns * 3 

 

Table S2. Summary of molecular dynamics simulation systems and trajectories 


