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Abstract
Single nucleotide polymorphisms are one of the major causes of 
genetic diseases. So, identification of disease causing SNPs can 
pave way for better disease diagnosis. Hence, the present study 
aims at identification of detrimental SNPs in TACR1 gene. 
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I. Introduction
Neurokinin 1 (NK1) is endogenous receptor for substance P. 
Substance P is involved in pain transmission. NK1 is encoded 
by TACR1 gene. The neurokinin (NK) 1 receptor is a member of 
the tachykinin family of G-protein-coupled receptors which also 
includes NK2 and NK3 receptors. The NK1 receptor is localized 
in high concentrations in the CNS (particularly the striatum, 
amygdala and some hypothalamic and thalamic nuclei) and 
peripheral tissues. NK1 receptors are thought to mediate central 
stress reactions, mood control, excitatory neurotransmission, 
immune modulation and airway and lung function. The receptor 
displays greater potency for the endogenous agonist substance P 
than Neurokinin A and Neurokinin B (SP > NKA > NKB). The 
human gene encoding the NK1 receptor has been localized on 
chromosome 2 (2p13.1-p12). 
TACR1 (Tachykinin receptor 1 or Neurokinin receptor 1) is a 
protein-coding gene. Diseases associated with TACR1 include 
telogen effluvium, and causalgia, and among its related super-
pathways are GPCR ligand binding and Peptide GPCRs. GO 
annotations related to this gene include tachykinin receptor activity 
and substance P receptor activity. An important paralog of this 
gene is GPR83.
More than half of the inherited human genetic diseases are caused 
by amino acid substitutions. Hence the present study is aimed 
at studying single nucleotide polymorphisms in TACR1 gene 
which can affect the expression of the gene and function of the 
protein. Defects in TACR1 gene can cause telogen effluvium, and 
causalgia. It is aimed to identify SNPs which are deleterious for 
functioning of TACR1 protein and likely candidates for causing 
above mentioned diseases. 1, 2, 3

II. Methodology
SNP dataset of human TACR1 gene were extracted from dbSNP 
database. Coding non synonymous SNPs were analyzed in TACR1 
gene using SIFT and PolyPhen tools 4,5,6. SNPs deleterious for 
the functioning of TACR1 gene were identified.  Native structure 
of TACR1 is available in Protein Data Bank (PDB) (Structure ID – 
2KS9). This structure was used as native TACR1 protein structure. 
Mutations were performed on native TACR1 protein at nsSNP sites 
which were predicted to be deleterious. Mutant structures were 
energy minimized. They were superimposed on native protein 
and RMSD values were calculated. Stabilizing residues in native 
and mutant proteins were identified using SRide 7. Significant 
mutations causing TACR1 dysfunction were identified.                

III. Results and Discussion

A. SNP dataset of TACR1 gene
There are a total of 3638 SNPs present in TACR1 gene (dbSNP 
database) 8. 79 of them are coding nonsynonymous SNPs. 85 
SNPs are present in 3’ UTR region and 41 are present in 5’UTR. 
About 2.17% of total SNPs constitute non coding synonymous 
SNPs. 2.33% SNPs are present in 3’ UTR region and 1.12% in 
5’ UTR region. 
Most of nsSNPs are missense mutations. There are two deleterious 
stop gain mutations at positions 196 (Y [Tyr] 196 Ter[*] [OCH]) 
and 192 (Y [Tyr] 192 Ter[*] [OCH]). (Table 1)  

B. SIFT Predictions
79 coding non synonymous SNPs were analyzed using SIFT. 6 SNPs 
were predicted to be damaging by SIFT - rs17838409, rs77755890, 
rs78575827, rs79405056, rs111831416 and rs114919074. Each 
of the 6 SNPs  has tolerance index of 0.00. (Table 2)    

C. Polyphen Predictions
79  nsSNPs were submitted to PolyPhen server. Two SNPs were 
predicted as benign -  rs78869449 and rs78966502.Two SNPs 
were Possibly Damaging - rs267599465 and rs79405056. Four 
SNPs were predicted to be Probably Damaging - rs17838409, 
rs77755890, rs78575827 and  rs111831416. With the exception 
of rs78575827, all the other Probably Damaging SNPs have PSIC 
difference of 1.000. (Table 3)
Three SNPs were predicted to be damaging by both PolyPhen 
and SIFT tools - rs17838409 - V253M, rs77755890  - D129Y, 
rs111831416 - Y92C. Hence, it implies that structural details are 
in good correlation with sequence details with respect to the above 
mentioned SNPs. So, these 3 SNPs were further analyzed.

D. Superimposition of Native and Mutant Proteins
Native structure of NKR1 receptor was obtained from PDB 
(structure ID - 2KS9) 9. (Figure 1) Mutations on native structure 
were performed by PyMol 10. Mutations were performed at 
positions 253 (V→M), 129 (D→ Y) and 92 (Y→C). Energy 
minimizations were performed on native and mutant structures. 
Native and mutant structures were superimposed to observe 
RMSD values. (Figure 2, 3, 4). There were no significant root 
mean square deviations. Mutant 253 (V→M) had highest energy 
when compared to other mutants (129 (D→ Y) and 92 (Y→C)). 
(Table 4) 

E. Stabilizing Residues in TACR1 Protein
Stabilizing residues in TACR1 protein were predicted by SRide 
tool. SRide predicts stabilizing residues based on parameters – 
surrounding hydrophobicity, long range order, stabilization center 
and conservation score. 13 stabilizing residues were predicted in 
both native and mutant TACR1 proteins.

IV. Conclusion
We identified three major mutations in TACR1 gene - rs17838409 
- V253M, rs77755890  - D129Y, rs111831416 - Y92C. These three 
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mutations can be considered as potential candidates for further 
DFT studies and experimental research.    
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