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Ala30Pro Probably damaging 0.99 deleterious -4.62 1
Glud6Lys Possibly damaging 0.89 deleterious -3.47 3
His50GIn Benign 0.02 Neutral 0.89 3
Gly51Asp Probably damaging 1 Neutral -2.35 3
Ala53Thr Benign 0.00 Neutral 1.82 3
Ala53Glu Benign 0.04 Neutral -0.07 4
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mutation Polyphen Score Sift score Exon
Met1Thr Probably damaging 0.990 Neutral -2.339 1
MetlLeu Probably damaging 0.990 Neutral -0.444 1
Asp18Asn Benign 0.032 Neutral -1.955 5
Arg33GIn Possibly damaging 0.683 Neutral -0.608 7
Pro37Leu Probably damaging 0.998 Deleterious -4.008 7
Arg42His Benign 0.138 Deleterious -2.657 7
Arg42Cys Possibly damaging 0.472 Deleterious -4.306 7
Ala46Ser Possibly damaging 0.471 Neutral -2.397 7
Thr55lle Probably damaging 0.998 Neutral -1.628 8
Val56GIn Possibly damaging 0.771 Deleterious -4.304 11
Ala82Glu Possibly damaging 0.881 Neutral -0.384 11
Asp86Asn Benign 0.026 Neutral -0.588 13
Argl28Lys Benign 0.005 Neutral 0.187 13
Tyr143Cys Benign 0.000 Deleterious -2.676 13
Serl45Asn Benign 0.001 Neutral -0.639 14
Prol53Arg Probably damaging 0.973 Deleterious -3.675 14
Lys161Asn Possibly damaging 0.911 Deleterious -4.456 14
Serl67Asn Probably damaging 1 Neutral -1.571 14
Thr173Met Benign 0.003 Deleterious -3.534 16
Met192Val Probably damaging 1 Neutral -0.367 16
Ser193Thr Benign 0.002 Neutral -0.125 17
Ser193lle Benign 0.001 Deleterious -3.029 17
Lys211Asn Benign 0.495 Deleterious -4.561 17
Cys212Gly Probably damaging 0.972 Deleterious -11.04 20
Cys212Thr Probably damaging 0.967 Deleterious -10.08 20
Arg234Gin Possibly damaging 0.975 Neutral 2.704 22
Cys238Trp Possibly damaging 0.895 Deleterious -10.20 23
Thr240Arg Probably damaging 0.971 Neutral -2.195 23
Thr240Met Possibly damaging 0.628 Neutral -1.978 25
Cys253Thr Possibly damaging 0.884 Deleterious -9.845 25
Arg25Cys Possibly damaging 1 Deleterious -4.187 27
Val258Met Probably damaging 1 Deleterious -2.542 27
Asn273Ser Probably damaging 1 Deleterious -2.990 29
Arg275Trp Probably damaging 0.993 Deleterious -7.193 29
Asp280Asn Probably damaging 0.979 Neutral -2.079 29
Gly284Arg Probably damaging 0.979 Deleterious -6.904 30
Cys289Gly Probably damaging 1 Deleterious -10.68 30
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Serl8Ala Benign 0.00 Neutral -0.66 1
Ile93Met Benign 0.42 deleterious -2.56 6
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mutation Polyphen score Sift Score Exon
Ala217Asp Probably damaging 1 Deleterious -5.285 1
Gly227Arg Probably damaging 1 Neutral -1.229 1
Glu231Gly Benign 0.84 Deleterious -2.875 2
Asn235lle Benign 0.275 Deleterious -3.047 2
GIn239Tern Benign 0.221 Deleterious -2.621 2
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Probably damaging
Probably damaging
Benign
Probably damaging
Probably damaging
Benign
Probably damaging
Probably damaging
Probably damaging
Probably damaging
Probably damaging
Probably damaging
Probably damaging
Probably damaging
Probably damaging
Probably damaging
Benign
Probably damaging
Probably damaging
Probably damaging
Benign
Possibly damaging
Possibly damaging
Probably damaging

0.989
0.465
0.000
0.924
0.999
0.002
0.985
0.994
0.000
0.994

0.964
0.089

0.974
0.002
0.995

0.992
0.997

0.262
0.999
0.999

0.319
0.849
0.728

Neutral -3.923 3
Deleterious -2.809 3
Neutral -0.940 3
Deleterious -0.725 4
Neutral -2.018 4
Neutral -7.313 4
Neutral -0.638 4
Deleterious -1.525 4
Neutral -1.226 4
Deleterious -9.150 4
Deleterious -1.326 5
Deleterious -9.150 4
Neutral -6.339 5
Deleterious -3.785 6
Deleterious -0.084 6
Neutral 2.748 6
Neutral -5.174 6
Neutral -5.984 7
Deleterious 1.337 7
Deleterious -1.867 7
Deleterious -6.667 7
Deleterious -6.767 7
Deleterious -5.840 7
Deleterious -5.800 7
Deleterious -11.60 9
Deleterious -7.467 11
Deleterious -9.033 11
Neutral -2.210 11
Neutral -8.632 13
Neutral 0.683 13
Deleterious -5.640 14
Neutral -4.873 14
Deleterious -9.100 16
Deleterious -2.098 16
Deleterious -4.450 16
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Mutation Polyphen Score sift score Exon
LeulOPro Probably 1 deleterious -0.59 1
damaging
Met26lle Benign 0.007 Neutral 0.76 3
Ala39Ser Benign 0.00 Neutral 0.41 5
Glu64Asp Benign 0.00 Neutral -0.75 7
Asp68Val Probably 0.999 deleterious -8.669 7
damaging
Alal04Thr Probably 1 deleterious -3.923 11
damaging
Alal07Pro Probably 1 deleterious -4.863 15
damaging
Aspl49Ala Probably 0.999 deleterious -6.328 17
damaging
Glul63Lys Benign 0.389 deleterious -2.545 17
Leul66Pro Probably 1 deleterious -6.225 17
damaging
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mutation Polyphen score Sift score Exon

Ser1096Cys Probably 1 Neutral -2.012 1
damaging

lle1122Val Probably 1 Neutral -0.782 5
damaging

Leull65Pro Probably 1 Deleterious -4.309 7
damaging

lle1192Val Probably 1 Neutral -0.440 9
damaging

Phel227Leu Probably 1 Neutral -0.151 14
damaging

Argl1325GIn Probably 1 Neutral -1.206 17
damaging

Asn1437Ser Probably 1 Deleterious -3.765 21
damaging

Argl441His Probably 1 Deleterious -3.024 21
damaging

Alal442Pro Probably 1 Deleterious -4.276 21
damaging

Lys1468Glu Probably 1 Neutral -1.147 21
damaging

Arg1488GIn Probably 1 Neutral -1.411 21
damaging

Gly1520Ala Probably 1 Deleterious -4.712 26
damaging

Vall673Ala Probably 1 Deleterious -3.737 30
damaging

Met1646Thr Probably 1 Neutral -1.943 32
damaging

Serl647Thr Probably 1 Neutral -0.151 32

damaging
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Tyrl699Cys Probably 1 Deleterious -6.045 32
damaging

Argl728His Probably 1 Deleterious -2.570 32
damaging

Argl728Leu Probably 1 Deleterious -3.418 37
damaging

Serl761Arg Probably 1 Neutral -2.255
damaging 37

Leul795Phe Probably 1 Deleterious -3.422 37
damaging

Met1869Thr Probably 1 Neutral -2.450 37
damaging

Met1869Val Probably 1 Neutral -1.255 40
damaging

Argl1941His Probably 1 Neutral -0.322 40
damaging

[1e2012Thr Probably 1 Neutral -0.475 43
damaging

Gly2019Ser Probably 1 Deleterious -5.143 48
damaging

11e2020Thr Probably 1 Deleterious -4.286 48
damaging

[1e2020Leu Probably 1 Deleterious -0.271 48
damaging

Thr2031Ser Benign 0.020 Neutral -0.260 48

Cys2139Ser Benign 0.000 Neutral -0.220 48

Thr2141Met Probably 1 Deleterious -4.948 50
damaging
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mutation Polyphen score sift score Exon
Thri2Met Possibly damaging  0.824 Neutral -0.188 1
Phe182leu Possibly damaging  0.996 deleterious -5.6 17
Ala249val Benign 0.00 Neutral 0.673 23
Ser282Cys Probably damaging 1 deleterious -3.204 25
Arg449GIn Benign 0.040 Neutral -0.534 41
Gly504Arg Possibly damaging  0.580 Neutral -1.080 41

Gly533Arg Possibly damaging  0.624 Neutral -1.544 43
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mutation Polyphen Score sift score Exon
Asp331Tyr Benign 0.380 deleterious -3.049 1
Leu656Val Possibly damaging 0.872 Neutral -0.316 7
Leu693Val Probably damaging 0.988 Neutral -1.506 9
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mutation Polyphen Score sift score Exon
Thr22Met Probably damaging 1 deleterious -3.024 1
[1e87Thr Benign 0.00 Neutral 0.122 8
Asp328Asn Probably damaging 0.999 Neutral -1.473 21
Arg378Gly Probably damaging 1 deleterious -4.765 21
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mutation Polyphen Score sift score Exon
Lys46Glu Benign 0.170 Neutral -2.246 1
Arg78His Possibly damaging 0.496 Neutral -0.677 7
Gly103val Benign 0.100 Neutral -1.501 11
Serl64Asn Benign 0.000 Neutral -2.375 15

Argl70Ser Benign 0.000 Deleterious -4.292 15
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Leul83Val Probably 0.999 Deleterious -2.708 19
damaging
Gly232Glu Probably 1 Deleterious -7.700 19
damaging
Lys237Thr Probably 1 Deleterious -3.242 20
damaging
GIn295Arg Probably 1 Deleterious -2.933 21
damaging
Arg301His Benign 0.002 Neutral -1.431 21
Ser310Gly Possibly damaging 0.733 Neutral -1.769 25
Leu353Val Benign 0.000 Neutral -1.007 25
Arg368Cys Probably 0.969 Deleterious -3.247 25
damaging
Ser3778Leu Probably 0.999 Neutral -2.483 27
damaging
Leu410lle Probably 0.974 Neutral -1.523 27
damaging
Asn425Lys Probably 1 Deleterious -3.528 29
damaging
Serb21Thr Probably 0.965 Neutral -1.709 29
damaging
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Abstract

Introduction: The inherited pattern of Parkinson's disease varies depending
on the gene being altered, which is dominated by both autosomal and
autosomal recessive forms. Mutations in Parkinson's disease genes cause
mitochondrial dysfunction, oxidative stress, protein accumulation, and
autophagic stress. In most patients, mutations in different genes, epigenetic
factors, environmental factors, age, or a combination of these factors are
among the main causes of the disease.

Methods: For bioinformatics analysis, first, all the genes and mutations of
this disease were extracted using HGMD server. Then, using POLYPHEN
and SIFT site, the effect of mutations in the disease was investigated
separately. Common mutations were extracted and analyzed statistically.
Results: The results showed that the genes LRRK2, SNCA are inherited with
the dominant autosomal inheritance pattern and PARK7, PARK2, PINK1
with the autosomal recessive pattern inherited from the patient's parent. All
mutations extracted from the Polyphen and Sift 181 databases included 18
mutations in the parkin gene with 38 known mutations, but the most
destructive damage was found in the LRRK2, PINK1, and then PARKIN
genes.

Conclusion: Over the past 10 years, the etiological conceptions of Parkinson
disease have changed from an almost solely environmental mechanism to a
complex disorder with major genetic contributors. Identifying responsible
mutations in specific genes, particularly a-synuclein, Parkin, PINK1, DJ-1
and LRRK2, has revealed better understanding of Parkinson's disease's
clinical and made pathological changes with implications for patient
treatment, management and future study.

Keywords: Parkinson disease, Genetic, Mutation, Park genes
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