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Introduction

Alzheimer’s disease (AD) is known as 
a neurodegenerative disease (ND) that 

, decreased cholinergic 

causes amyloid-  accumulation outside 

[1-3] 

that the amyloid-

receptor (

in AD.[4,5] CHRNA7 gene encodes 

neuronal tissues.
N-methyl-D-aspartate (NMDA) receptor 
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Abstract
Aim:

CHRNA7 and GRIN1 genes associated with AD on protein structure, 
in silico methods. 

Materials and Methods:

analyzed via GeneMANIA. Results: CHRNA7 

GRIN1 were estimated as deleterious. 
Conclusion:
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to neuronal activities. GRIN1 (glutamate 
ionotropic receptor NMDA type 

NMDA receptors.

 Among 

CHRNA7 and GRIN1 genes that 
lead to amino acid changes on protein 

in silico

strategies.

CHRNA7 ve GRIN1 genes associated with 
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in silico methods.

Materials and Methods

].

amino acids.[11]

[12]

[13]

[14]

[15]

 The 

 and I-Mutant 3.0  are support vector 

at polymorphism sites.[20] CHRNA7 and 
GRIN1 genes with other genes were determined with the 

[21]

Results

Results of gene–gene interaction

CHRNA7 gene with 20 genes 

CHRNA7 were MAPK15, ADCY6, MAPKAPK5, MAPK4, 
and MAPK6
GRIN1 and 20 genes examined. GRIN2A, GRIN2B, 
FBXO2, GRIN3A, and DRD1 genes were determined as the 

GRIN1 [ ] (GeneMANIA).

Results of in silico analysis of CHRNA7 and GRIN1 
genes

In silico

CHRNA7 GRIN1 
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Table 2: Stability results of CHRNA7 and GRIN1
Gene name SNP ID Amino Acid change I-Mutant 3.0 DDG (Kcal/mol) RI MUpro DDG
CHRNA7 Decrease 0.00 Decrease

Decrease Decrease
Decrease Decrease
Decrease 3 Decrease

P322R Decrease 3 Decrease
Decrease 4 Decrease
Decrease 1 Decrease
Decrease 1 Decrease
Decrease 3 Decrease
Decrease 4 Decrease
Increase 0 Decrease
Decrease Decrease

GRIN1 Decrease Decrease
I540M Decrease Decrease

Decrease 4 Decrease

Table 3: Features of amino acids at polymorphism sites
Gene SNP ID Amino acid substitution Size Charge Hydrophobicity
CHRNA7 Wild type >Mutant type - Wild type <Mutant type

Wild type >Mutant type - Wild type >Mutant type

Wild type >Mutant type -

Wild type >Mutant type Wild type <Mutant type

P322R Wild type <Mutant type Wild type >Mutant type

Wild type <Mutant type - -

Wild type >Mutant type - Wild type <Mutant type

Wild type >Mutant type - Wild type <Mutant type

Wild type <Mutant type -

Wild type <Mutant type -

Wild type <Mutant type - Wild type <Mutant type

GRIN1 Wild type <Mutant type - -

I540M Wild type <Mutant type - -

Wild type >Mutant type Wild type <Mutant type
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Results of protein stability

.

Results of amino acids at polymorphism sites and 
three-dimensional models

were estimated. The results are given in  and 4, 
respectively.

Discussion

In recent years, polymorphisms in the CHRNA7 and GRIN1 

the CHRNA7 [22,23] and 
polymorphisms in the CHRNA7 gene in AD[24]

variations in the GRIN1 gene and in various diseases such 
[25] paranoid schizophrenia,  

and Parkinson’s disease

in the CHRNA7
GRIN1 gene in 

this study.

 Amino acid 

cardiovascular, and immune system.[30]

Table 4: Project HOPE results of proteins encoded by CHRNA7 and GRIN1 genes
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genetic interaction, physical interaction, coexpression, 
colocalization, shared protein domains, pathways, 
and predicted interaction in CHRNA7 and GRIN1 

[31]

Conclusion

CHRNA7 and GRIN1 genes 

primarily evaluated and investigated in experimental and 
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