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KEYWORDS ABSTRACT

Nicotine dependence, Introduction: Oral cancers are known to be strongly associated with the usage of tobacco, which is majorly

tobacco smoking, composed of nicotine. Genetic studies evidenced the nicotine addiction as hereditary.

Pharmacogenomics ~ AIM: The aim of the present study is to analyse any genetically functional missense mutations in Catechol-
O-methyl-transferase (COMT) gene and derive an association with nicotine dependence that might influence
tobacco habit initiation, addiction, and cessation.

Methodology: The study involved an insilico analysis about the association between COMT gene and
nicotine dependence. This was done with the help of different databases available in website. Initially,
database called Ensembl (https://asia.ensembl.org) was used to pool the genetic data on missense mutations
of the human COMT gene. The collected data was then fed into computational tools such as SIFT, PolyPhen,
PROVEAN, I-Mutant, MutPred to discover the pathogenic mutations if exists.

Results: Among 78 missense mutations collected, 74 were identified as damaging variants in which 8 variants
were found to cause increased protein stability and 66 were found to cause decreased protein stability.
Among those 66 missense variants causing decreased protein stability, 25 variants were identified as highly
pathogenic while 19 variants were identified as pathogenic.

Conclusion: The in-silico analysis discovered the existence of highly pathogenic mutations in COMT gene
which might have a strong association with nicotine dependence that can influence the tobacco habit
initiation, addiction, and cessation.

1. Introduction

Globally the premature death due to the tobacco related disease is being increasing every year [1,2]. If these
trends continue, then it might to leads to the increase in the annual deaths attributable to tobacco to 10 million
by the year 2025 [3]. Tobacco Smoking is influenced by multiple factors including environmental, economic,
and genetic factors [4]. A recent study of adult twins showed that a high school education decreased the
likelihood of smoking habit while parental smoking and monogynous co-twin who ever smoked increased the
likelihood up to 10-fold [5]. This is because the genetic makeup of an individual varies comprising various
receptor subtypes, different enzymes for nicotine metabolism that can establish disorders in functions of
neurotransmitter field, directly influencing the development of early routine smoking behavior, its intensity, and
ability to attain smoking cessation. Hence genetics plays a vital role which makes an individual a dependent
consumer of nicotine/ tobacco and a polygenetic hereditary pattern is supposed, where various factors favor the
probability for the development of a nicotine or tobacco products addiction.

Numerous pharmacogenetic analyses have concentrated on genes in the dopamine pathway considering the
neuroscience of reward [6,7,8,9,10,11], where the dopamine-stimulating effects of cigarettes are partially
attributed to the nicotine in tobacco's stimulation of dopamine release in the nucleus accumbens [12,13]. Strong
possibilities for influencing smoking behavior characteristics, such as quitting smoking and treatment response,
are polymorphisms in dopamine pathway genes. Due to its presence in dopaminergic brain regions and function
as a crucial enzyme in the degradation and inactivation of extra neuronally released dopamine, the enzyme
catechol O-methyltransferase (COMT) is relevant in many previous pharmacogenetic studies of nicotine
dependence and the effectiveness of therapeutic interventions [14,15]. This enzyme was produced by the COMT
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gene in the brain region. Numerous studies have attempted to link COMT polymorphisms to various elements
of nicotine addiction, but their findings have been inconsistent. The Met/Val functional polymorphism of the
catechol-O-methyltransferase gene is one of the variants that is most frequently examined for connections with
a variety of addictive behavior features (COMT), however replication has been unreliable for smoking status.
With this alteration, the amino acid valine is substituted out for the amino acid methionine in the enzyme's single
amino acid structure. This variant occurs at position 158 (written as Val158Met) in the longer form of the
enzyme. It appears at position 108 of the shorter form of the enzyme (written as Val108Met). Researchers often
shorten this notation to Val108/158Met [16]. Allelic variations among the COMT gene are therefore potentially
risky candidates for investigating interindividual differences since the COMT gene has a significant role in
dopaminergic circuits important for drug reward. in vulnerability to nicotine dependence. With the usage of
both genome-wide linkage and association analysis techniques, major efforts have been made over the past few
years to uncover the genes responsible for ND susceptibility. It is anticipated that the discovery of ND
susceptibility genes would make it possible to create and customize effective treatment plans and medications
for tobacco users as well as prevention methods for those who are at risk. Since there exists a plenty of studies
focusing on the genetic mutation/ single nucleotide polymorphism on Val108/158Met allele, the aim of this
Insilco study is to discover the existence of any other harmful pathogenic mutations exists in the COMT gene
with the help of computational tools in pharmacogenomic field.

2. Material and Methodology
Data collection

Though there exist many genes, the reason for choosing the COMT gene for the present Insilco study is that,
the enzyme catechol O-methyltransferase influenced by Due to its presence in dopaminergic brain areas
involved in the breakdown and inactivation of extra neuronally produced dopamine, the COMT gene is relevant
in pharmacogenetic investigations of nicotine dependence and treatment prognosis. To gain a clearer
understanding of the COMT gene's relationship to the initiation, addiction, and cessation of tobacco use, it is
crucial to identify pathogenic mutations in this gene. The Ensemble database (https://asia.ensembl.org) was
used to gather data on human COMT mis-sense mutations [17]. 74 missense mutations were screened as of
March 2022 using SIFT, PolyPhen, and PROVEAN, three separate computational techniques. To further assess
the data from the three tools and determine the pathogenicity and stability of protein changes, respectively, we
employed I-Mutant and MutPred. Each section of the software description is discussed below.

SIFT analysis

To predict the changes that are tolerated and harmful at each point of the query sequence, the Sorting Intolerant
from Tolerant programme uses information from various sequence alignments. A tolerance index of 0.05
indicates that a substitution is intolerant or detrimental, while one with a normalized probability greater than
0.05 is tolerated [18].

PolyPhen analysis

PolyPhen-2 (Polymorphism Phenotyping v2) predicts the probable effect of amino acid substitutions on the
stability and functionality of human proteins using structural and comparative evolutionary considerations. It
determines the risk that a missense mutation will be deleterious using a combination of functional annotation of
single nucleotide polymorphisms (SNPs), mapping of coding SNPs to gene transcripts, and data extraction from
the genes [19].

PROVEAN analysis

A software tool called PROVEAN (Protein Variation Effect Analyzer) makes predictions about whether an
amino acid substitution or indel will affect the biological function of a protein. PROVEAN is helpful for
identifying nonsynonymous or indel variants that are anticipated to be functionally significant when filtering
sequence variants [20].

I-MUTANT analysis

I-Mutant v3.0 is a programme that uses support vector machines (SVM) to automatically anticipate changes in
protein stability brought on by single point mutations. The algorithm bases its predictions on the protein
sequence. Three categories of predictions were made: neutral mutation (0.5 DDG 0.5 kcal/mol), substantial drop
(0.5 kcal/mol), and decrease. Based on the difference between the unfolding Gibbs free energy change of mutant
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and native protein (kcal/mol), I-Mutant 3.0 predicts a free energy change (DDG) [21].
MutPred analysis

MutPred v2 was developed as a standalone and web programme to classify amino acid alterations in people as
pathogenic or benign. The wild-type protein sequence in FASTA format is used to find the replacement sites.
The likelihood that the mutation will be harmful is reported [22,23].

EXAC data analysis

Exome Aggregation Consortium (ExXAC), a team of scientists seeking to make summary data available to the
larger scientific community, is gathering exome sequencing data from many large-scale sequencing
programmes. Based on consent, consortium approval, exome data quality, and lack of relatedness to other
samples, these sequences were extracted for public release. The detected variants documented in the current
study were compared to those of reported variants deposited in the EXAC repository using the EXAC genome
data [24].

3. Results

There are many computational tools approaching studies for discovering the complex etiology at micro level
[25]. Previous study has used the similar tools used in the current study to find out the missense mutation in
AMELX gene and Amelogenesis imperfecta [26]. Also, there exists many genetic studies that explores the
association of genes with periodontal disease, cancer [27,28,29]. Thus, this study aims to discover the missense
mutation in COMT gene with the computational tools and according to the effects determined by three
prediction tools (SIFT, PolyPhen, and PROVEAN), the list of missense variants in the transcript
(ENST00000380712.7) of the COMT gene was sorted and tabulated. Four SNPs were discovered among the 78
missense variations that were assessed to be harmful, as anticipated by all three of the computational tools
mentioned in the methodology section (Table 1, Fig. 1).

Missense mwitations identified in

COMT gene identified using compu-

tational tools

Total sumber of nus-sense mutation Damaging mis-sense mwtations N=74
N

L “

Mis-sense imtations leading to - Mis-sense mumsion leading to de-

creased protein stability N= § creased protein stability N~ 66

v «

Highly pathogenk N= 25 Patbogenic N= 19

Figure 1: Flowchart of missense pathogenic genes identification.

Based on the standard free energy change at 25 °C and pH 7.0, the structural stability of the protein was
evaluated (Table 2), and it was discovered that this change increased or decreased depending on the protein
stability free energy (DDG) change. There is enhanced stability when DDG>0 and decreased stability when
DDG 0. About 66 variants were found by I-Mutant Suit to have lower stability, whereas 8 variants had higher
stability (Table 3).

Table 1: List of missense variants in the transcript (ENST00000361682.11) of COMT gene sorted based
on their effects as assessed by three prediction tools (SIFT, PolyPhen and PROVEAN)

S.(;]o Variant ID AA cﬁ\(;br\ q sift_class | SIFT polyphen_class po_I)s/g)p(en PRO-pred g?ocr)e
1 [rs1243773629 | E/IK 56 deleterious | 0.02 |probably damaging 973 Deleterious | -2.596
2 |rs1480698560 | R/C 58 deleterious 0 probably damaging 979 Deleterious | -6.476
3 | rs766469681 | R/H 58 deleterious 0 probably damaging 954 Deleterious | -4.212
4  |rs1326159112 | VIM 63 deleterious | 0.03 |probably damaging 991 Deleterious | -2.679
5 | rs746764639 | V/IA 63 deleterious 0 probably damaging 992 Deleterious | -3.793
6 |rs1464634867 | AIT 67 deleterious 0 probably damaging 988 Deleterious | -3.763
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S.(r:w Variant ID AA cﬁcﬁr q sift_class SIFT polyphen_class pogggen PRO-pred g?o?e
7 | rs757163626 | AV 67 deleterious | 0.03 |probably damaging 994 Deleterious | -3.88
8 | rs149909767 | G/R 70 deleterious | 0.01 |probably damaging | 1001 Deleterious | -7.859
9 | rs149909767 | G/W 70 deleterious 0 probably damaging | 1001 Deleterious | -7.859
10 | rs999200429 | VIM 75 deleterious 0 probably damaging 980 Deleterious | -2.81
11 | rs999200429 | VI/L 75 deleterious 0 probably damaging 952 Deleterious | -2.71
12 | rs773373201 | VIA 75 deleterious | 0.04 |probably damaging 965 Deleterious | -3.8
13 | rs760899191 | L/Q 76 deleterious 0 probably damaging 955 Deleterious | -4.84
14 | rs753856814 T 79 deleterious 0 probably damaging 979 Deleterious | -3.71
15 |rs148620887 | C/R 83 deleterious 0 probably damaging 998 Deleterious | -8.51
16 | rs373611092 | M/V 90 deleterious | 0.01 | possibly damaging 904 Deleterious | -3.42
17 [rs1255952971 | MIT 90 deleterious | 0.01 |probably damaging 994 Deleterious | -4.87
18 | rs774847933 | N/D 91 deleterious | 0.01 |probably damaging 957 Deleterious | -4.43
19 | rs755825980 | N/K 91 deleterious 0 probably damaging 993 Deleterious | -5.09
20 | rs76452330 | D/Y 94 deleterious 0 probably damaging 992 Deleterious -7
21 [rs1601527545 | K/E 96 deleterious 0 probably damaging | 1001 Deleterious | -3.97
22 [rs1173091650 | G/D 97 deleterious 0 probably damaging | 1001 Deleterious | -6.46
23 | rs749349703 | L/P 115 | deleterious 0 probably damaging | 1001 Deleterious | -6.44
24 |rs1364785401 | Y/S 118 | deleterious 0 probably damaging 953 Deleterious | -7.59
25 [rs1174983685 | G/D 120 | deleterious 0 probably damaging | 1000 Deleterious | -6.71
26 | rs766020740 | A/D 123 | deleterious 0 probably damaging 977 Deleterious | -4.17
27 |rs199710929 | R/C 125 | deleterious 0 probably damaging | 1001 Deleterious | -6.83
28 | rs759305975 | R/H 125 | deleterious | 0.01 |probably damaging | 1001 Deleterious | -4.26
29 | rs764846399 | R/C 128 | deleterious 0 probably damaging 995 Deleterious | -6.58
30 |rs752384128 | R/H 128 | deleterious 0 probably damaging 987 Deleterious | -4.07
31 | rs757861911 | L/P 130 | deleterious 0 probably damaging | 1000 Deleterious | -6.07
32 |rs1286744830 | T/P 138 | deleterious | 0.03 |probably damaging 996 Deleterious | -5.05
33 | rs575273220 | E/IK 140 | deleterious 0 probably damaging | 1000 Deleterious | -3.8
34 | rs145228139 | P/IR 143 | deleterious 0 probably damaging 911 Deleterious | -6.01
35 rs4986871 ANV 146 | deleterious | 0.01 |probably damaging 938 Deleterious | -3.82
36 | rs756499908 | A/T 156 | deleterious 0 probably damaging 992 Deleterious | -3.81
37 [rs1445081098 | G/A 157 | deleterious 0 probably damaging | 1001 Deleterious | -5.78
38 [rs1410929509 | G/E 167 | deleterious 0 probably damaging | 1000 Deleterious | -6.19
39 |rs1410929509 | G/A 167 | deleterious | 0.01 |probably damaging 944 Deleterious | -4.47
40 | rs768611995 | I/N 173 | deleterious 0 probably damaging | 1001 Deleterious | -6.06
41 |rs138056183 | P/S 174 | deleterious | 0.03 |probably damaging 940 Deleterious | -6.14
42 [rs1395452462 | P/IR 174 | deleterious | 0.04 |probably damaging 959 Deleterious | -7.01
43 [rs1404781926 | D/H 183 | deleterious 0 probably damaging 953 Deleterious | -2.78
44 | rs777226221 | L/P 185 | deleterious 0 probably damaging 999 Deleterious | -4.85
45 [rs1601530510 | D/V 186 | deleterious 0 probably damaging | 1001 Deleterious | -8.38
46 | rs765568181 | F/L 189 | deleterious 0 probably damaging | 1001 Deleterious | -5.58
47 [rs1181546591 | D/N 191 | deleterious 0 probably damaging 989 Deleterious | -4.65
48 [rs1410147025 | H/R 192 | deleterious 0 probably damaging | 1000 Deleterious | -7.31
49 | rs142545956 | H/Q 192 | deleterious 0 probably damaging | 1000 Deleterious | -7.28
50 [rs1287503209 | D/H 200 | deleterious 0 probably damaging | 1001 Deleterious | -6.51
51 [rs1193284272 | LIF 203 | deleterious 0 probably damaging 994 Deleterious | -3.46
52 [rs1252489480 | L/IW 204 | deleterious 0 probably damaging | 1001 Deleterious | -5.3
53 | rs374941634 | L/F 204 | deleterious | 0.01 |probably damaging 998 Deleterious | -3.42
54 | rsb67483468 | L/P 210 | deleterious 0 probably damaging | 1000 Deleterious | -5.84
55 | rs144463570 | R/W | 211 | deleterious 0 probably damaging 985 Deleterious | -5.36
56 | rs747375116 | G/R 213 | deleterious 0 probably damaging | 1001 Deleterious | -7.11
57 | rs747375116 | G/W | 213 | deleterious 0 probably damaging | 1001 Deleterious | -7.11
58 | rs750159038 | G/E 213 | deleterious 0 probably damaging | 1001 Deleterious | -7.11
59 | rs376273380 | A/D 218 | deleterious 0 probably damaging 999 Deleterious | -4.88
60 | rs775712233 | VIL 221 | deleterious 0 probably damaging 929 Deleterious | -2.26
61 [rs1318512993 | VIE 221 | deleterious 0 probably damaging | 1001 Deleterious | -4.92
62 | rs758187540 | G/S 225 | deleterious 0 probably damaging 999 Deleterious | -4.68
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C | variantipD | AA | AA polyphen PRO-

S.no coord sift_class | SIFT polyphen_class “sort PRO-pred Score

63 |rs1211653120 | P/R 227 | deleterious 0 probably damaging 959 Deleterious | -7.49

64 | rs773064787 | DIY 228 | deleterious 0 probably damaging 964 Deleterious | -4.12

65 | rs760480469 | L/P 230 | deleterious 0 probably damaging | 1000 Deleterious | -5.35

66 | rs999446749 | VIM 233 | deleterious | 0.02 |probably damaging 997 Deleterious | -2.26

67 | rs139449932 | R/C 234 | deleterious 0 probably damaging 999 Deleterious | -6.09

68 | rs200150695 | R/H 234 | deleterious probably damaging 992 Deleterious | -3.97

69 |rs1311075732 | L/P 248 | deleterious probably damaging 994 Deleterious | -4.53

70 |rs201407028 | G/IR 256 | deleterious probably damaging 987 Deleterious | -4.83

71 | rs754537148 | E/IK 258 | deleterious probably damaging | 1000 Deleterious | -2.7

72 [rs1327994695 | KI/T 259 | deleterious probably damaging 994 Deleterious | -3.88

73 |rs1030230368 | G/D 264 | deleterious probably damaging | 1001 Deleterious | -3.71

74 [rs1030230368 | G/V 264 | deleterious 0 probably damaging | 1001 Deleterious | -4.47

Table 2: Protein structural stability assessment based on standard free energy change at 25°C with pH

7.0
S No Variant ID AA AA Position Stability DDG (kcal/mol)

1 rs1243773629 E/K 56 decreased -0.15
2 rs1480698560 R/IC 58 decreased -0.59
3 rs766469681 R/H 58 decreased -1.03
4 rs1326159112 VIM 63 decreased -0.13
5 rs746764639 VIA 63 decreased -0.87
6 rs1464634867 AIT 67 decreased -1.04
7 rs757163626 AV 67 increased 0.29*
8 rs149909767 G/R 70 decreased -0.5

9 rs149909767 G/W 70 decreased -0.81
10 rs999200429 VIM 75 increased 0.17*
11 rs999200429 VIL 75 increased 0.41*
12 rs773373201 VIA 75 decreased -0.36
13 rs760899191 L/Q 76 decreased -1.67
14 rs753856814 T 79 decreased -3.5

15 rs148620887 C/IR 83 decreased -0.5

16 rs373611092 M/ 90 decreased -1.48
17 rs1255952971 M/T 90 increased 0.08*
18 rs774847933 N/D 91 decreased -0.56
19 rs755825980 N/K 91 decreased -0.38
20 rs76452330 D/Y 94 decreased -0.32
21 rs1601527545 K/E 96 decreased -0.45
22 rs1173091650 G/D 97 decreased -1.58
23 rs749349703 L/P 115 decreased -0.43
24 rs1364785401 YIS 118 decreased -2.05
25 rs1174983685 G/D 120 decreased -1.24
26 rs766020740 A/D 123 decreased -0.38
27 rs199710929 R/C 125 decreased -0.78
28 rs759305975 R/H 125 decreased -0.78
29 rs764846399 R/IC 128 decreased -0.9

30 rs752384128 R/H 128 decreased -0.9

31 rs757861911 L/P 130 decreased -0.86
32 rs1286744830 T/IP 138 decreased -1.24
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S No Variant ID AA AA Position Stability DDG (kcal/mol)

33 rs575273220 E/K 140 decreased -0.76
34 rs145228139 P/R 143 decreased -0.45
35 rs4986871 ANV 146 decreased -0.97
36 rs756499908 AIT 156 decreased -1.13
37 rs1445081098 G/A 157 decreased -0.22
38 rs1410929509 G/E 167 increased 0.61*
39 rs1410929509 G/A 167 decreased -0.33
40 rs768611995 I/N 173 decreased -1.35
41 rs138056183 P/S 174 decreased -1.35
42 rs1395452462 P/R 174 decreased -0.85
43 rs1404781926 D/H 183 decreased -0.76
44 rs777226221 L/P 185 decreased -1.96
45 rs1601530510 D/V 186 decreased -0.31
46 rs765568181 F/L 189 decreased -3.05
47 rs1181546591 D/N 191 decreased -1.43
48 rs1410147025 H/R 192 decreased -0.33
49 rs142545956 H/Q 192 decreased -1.25
50 rs1287503209 D/H 200 increased 0*

51 rs1193284272 L/F 203 increased 0.21*
52 rs1252489480 L/wW 204 increased 0.04*
53 rs374941634 L/F 204 decreased -0.18
54 rs567483468 L/P 210 decreased -0.34
55 rs144463570 R/W 211 increased 0.16*
56 rs747375116 G/R 213 decreased -1.71
57 rs747375116 G/W 213 decreased -0.13
58 rs750159038 G/E 213 decreased -0.19
59 rs376273380 A/D 218 decreased -0.19
60 rs775712233 VIL 221 decreased -2.45
61 rs1318512993 VI/E 221 decreased -1.58
62 rs758187540 G/S 225 decreased -1.58
63 rs1211653120 P/R 227 decreased -1.41
64 rs773064787 D/Y 228 decreased -1.22
65 rs760480469 L/P 230 decreased -1.27
66 rs999446749 VIM 233 decreased -1.41
67 rs139449932 R/C 234 decreased -0.87
68 rs200150695 R/H 234 decreased -1.18
69 rs1311075732 L/P 248 decreased -0.99
70 rs201407028 G/R 256 decreased -1.56
71 rs754537148 E/K 258 decreased -1.07
72 rs1327994695 KIT 259 decreased -1.41
73 rs1030230368 G/D 264 decreased -1.85
74 rs1030230368 GIV 264 decreased -1.77
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Table 3: Prediction of pathogenicity of proteins with decreased stability as assessed by MutPred tool

S.No Variant ID AA AA coord MUT-score
1 rs1243773629 E/K 56 0.689
2 rs149909767 G/IW 70 0.532
3 rs760899191 L/Q 76 0.699
4 rs753856814 T 79 0.617
5 rs148620887 C/IR 83 0.723
6 rs373611092 M/V 90 0.717
7 rs774847933 N/D 91 0.527
8 rs755825980 N/K 91 0.659
9 rs76452330 D/Y 94 0.781**
10 rs1173091650 G/D 97 0.902**
11 rs749349703 L/P 115 0.91**
12 rs1286744830 T/P 138 0.898**
13 rs575273220 E/K 140 0.903**
14 rs145228139 P/R 143 0.768**
15 rs4986871 ANV 146 0.596
16 rs756499908 AIT 156 0.735
17 rs1445081098 G/A 157 0.848**
18 rs1410929509 G/A 167 0.78**
19 rs768611995 I/N 173 0.812**

20 rs1404781926 D/H 183 0.56
21 rs1601530510 D/V 186 0.924**
22 rs765568181 F/L 189 0.871**
23 rs1181546591 D/N 191 0.861**
24 rs1410147025 H/R 192 0.842**
25 rs142545956 H/Q 192 0.779**
26 rs374941634 L/F 204 0.502
27 rs567483468 L/P 210 0.933**
28 rs747375116 G/R 213 0.921**
29 rs747375116 G/W 213 0.923**
30 rs750159038 G/IE 213 0.928**
31 rs376273380 A/D 218 0.928**
32 rs775712233 V/L 221 0.76**
33 rs1318512993 V/E 221 0.924**
34 rs758187540 G/S 225 0.867**
35 rs1211653120 P/R 227 0.722
36 rs773064787 D/Y 228 0.719
37 rs760480469 L/P 230 0.714
38 rs139449932 R/C 234 0.594
39 rs1311075732 L/P 248 0.895**
40 rs201407028 G/R 256 0.706
41 rs754537148 E/K 258 0.707
42 rs1327994695 KIT 259 0.609
43 rs1030230368 G/D 264 0.883**
44 rs1030230368 G/IV 264 0.887**

** |ncreased pathogenicity as predicted by MutPred [Score > 0.5 — pathogenic]
4. Discussion

Nicotine was been shown by many research as the main ingredient of tobacco smoking products, stimulating
the dopamine release from neurons of the ventral tegmental area, which is responsible for an action believed to
be responsible for its rewarding effect consequences [30,13]. As a result, it is one of the primary psychoactive
components in tobacco that fuels the dangerous tobacco use habit [31], which raises morbidity and mortality
rates globally [32] Additionally, compared to reliance on any other substance of abuse, nicotine dependence is
more common [33].

According to numerous prior research, nicotine dependence is a complicated illness caused by the interactions
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of many different genes, each of which has a minor influence. These interactions are expected to impart additive
genetic contributions. Twin and adoption studies over a long period of time have shown that the heredity of
liability for nicotine dependency is at least 50%. [34].

It has been demonstrated that a functional polymorphism in the catechol-O-methyltransferase enzyme (COMT)
gene influences executive cognition and the physiology of the prefrontal cortex in humans. This effect is likely
caused by changes in prefrontal dopamine signaling, and it may therefore be the cause of poor prefrontal
function [35], which may lead to tobacco addiction. Though there exists a lot of literature and research studies
which evidence about the association between individual’s genetic makeup and smoking behavioral pattern,
many of the studies has focused on the single nucleotide polymorphisms (SNP) on the Val108/158Met allele
located on the exon 3 of the COMT gene (rs4680) [36]. Low gene activity caused by the Met (A) allele causes
a 3- to 4-fold reduction in COMT enzyme activity. It is hypothesized that because of the reduced inactivation
caused by the lower enzyme activity, substantially more dopamine will be produced [37].

Women who were homozygous for the low-activity Met allele were significantly more likely to have given up
smoking, according to research by Colilla et al. [11]. Other studies have revealed that the Val allele may be a
risk allele for Caucasian Americans [38], Croatian Caucasian men [39], Plains Indian women [40], and Japanese
men [41] to start or continue smoking. The COMT Met/Val poly-morphism is substantially related with quitting
smoking, according to a study by Omidvar et al. The risk allele known as Met is the one that makes it less likely
for both men and women to give up smoking. This current Insilco study was conducted to discover if there
exists any other SNP in the alleles of the COMT gene other than the Val allele with the help of various genetic
software tools.

This software tools can filter the large number of variants of gene in terms of amino acids substitution, protein
stability etc., For the identification of potentially harmful missense mutations, numerous computational methods
have been invented which are also known as variant effect predictors. However, because different tools use
distinct predictive traits, they frequently disagree with one another. Performance can be enhanced by ensemble
approaches, which integrate the findings of numerous individual predictors [42]. Hence in this study we used
multiple computational tools such as SIFT, PolyPhen, PROVEAN, MutPred and | Mutant to identify pathogenic
missense mutations in the COMT gene. These methods provide feature information as input to machine learning
algorithms for phenotypic prediction using sequence information from homologues, structural information, such
as accessible surface area, and changes in amino acid characteristics. They are dependent on sets of
mutation/phenotype relationship data that already exist [43]. Finally, the output of the present study was that,
from the 74 missense mutations, 66 variants were found to have decreased protein stability in which 25 variants
were highly pathogenic and 19 were pathogenic.

5. Conclusion

Thus, the present Insilco study had shed a light on variants of COMT genes other than the Val/Met allele that
could have a strong association with tobacco habit initiation, addiction, and cessation which on confirmation
with future genetic studies, leads to the appropriate strategy to achieve prevention of nicotine dependence and
excellent prognosis of nicotine therapy.
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