
Evaluations of Force Field Parameters for D-Amino Acid Residues Using 

Density Functional Theory 

 

Akifumi Oda
1,2

, Ohgi Takahashi
3
, Shuichi Fukuyoshi

1
 

 
1
Faculty of Pharmacy, Institute of Medical, Pharmaceutical and Health Sciences, Kanazawa 

University, Kanazawa, Ishikawa, 920-1192, Japan 
2
Institute for Protein Research, Osaka University, Suita, Osaka, 565-0871, Japan 

3
Faculty of Pharmaceutical Sciences, Tohoku Pharmaceutical University, Sendai, Miyagi, 

981-8558, Japan 

 

In the past, proteins in the living body were considered to be constructed only of L-amino 

acids. However, D-amino acids have recently been reported in living mammals; some proteins 

are known to contain D-amino acids as residues. In this study, molecular mechanics (MM) 

force field parameters of D-amino acids were evaluated for the simulations of proteins 

including D-amino acids. In order to evaluate force field parameters of D-amino acids, 

nonapeptide AAAAXAAAA (A: L-alanine, X: D-amino acid) were computationally 

constructed, and the energies of the nonapeptide calculated by MM were compared with the 

energies calculated by B3LYP/6-31G*. For comparison, the energies of L-amino acid peptide 

AAAAX′AAAA (X′: L-amino acid) were also calculated. 

 For the nonapeptide, more than 200 conformers were generated, and conformational 

energies of them were calculated. The correlation coefficients between energies obtained by 

MM (EMM) and those by DFT calculation (EQM) for D-amino acid peptide were similar to that 

for L-amino acid peptide. The results indicate that same parameters can be used for D-amino 

acids and L-amino acids.  

 


