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In silico evaluation of the SHANK1 Gly126Arg variant  

For evolutionary conservation analysis, the SHANK1 homologs between 95 and 35% identity 

were identified by HMMER algorithm from Uniref90 database using ConSurf web 

server(Ashkenazy et al., 2016) yielding 25 unique sequences which were aligned to obtain 

residue conservation percentage.  

The homology model for the N-terminal fragment (NTD-ANK, residues 71-425) of human 

SHANK1 was built using SwissModel server (Waterhouse et al., 2018) based on a crystal 

structure of rat SHANK3 protein 6kyk.pdb(chain A) (68.1% identity, 81% similarity). The 

Gly126Arg model was obtained by altering the side chain in DeepView(Guex and Peitsch, 

1997). Molecular dynamics (MD) simulation was performed in GROMACS 2021 (Abraham 

et al., 2015)(Amber99SB-ILDN (Lindorff-Larsen et al., 2010) force field) for 200 ns. The last 

trajectory frame were energy minimized. 

  



 

Supplemental figure 1 Paroxysmal changes in EEG tracing 

 

 



 

Supplementary figure 2 A) Model of putative SHANK1/Rap1 complex, 200ps frame from 

MD trajectory. Green, SHANK1, with Gly125 in ball representation. Blue, Rap1. B) Close 

view on putative SHANK1-Rap1 interface. The Gly126 in red. Stick representations show the 

residues forming intermolecular salt bridges. The SHANK1/Rap1 pair Arg136-Glu62 

corresponds to SHANK3/Rap1 pair Arg72-Glu62. Instead of the SHANK3/Rap1 pair Lys66 

(corresponding to SHANK1 uncharged Asn130) – Asp38, the Arg127-Asp38pair is formed 

between SHANK1 and Rap1. 
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