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| Abstract |

Background and Aim: Single Nucleotide Polymorphisms (SNPs) are common genetic variants implicated
in human disorders. CD151, a tetraspanin component of the hemidesmosome, is essential for skin integrity,
and its dysfunction can cause Epidermolysis Bullosa Simplex (EBS). This study aimed to predict high-risk
SNPs in the CD151 gene and evaluate their impact on the protein's stability, structure, and function using
bioinformatics.

Materials and Methods: CD157 SNPs were collected from dbSNP, and the protein sequence from UniProt.
Comprehensive bioinformatics tools were used for effect prediction. Mutation risk and disease association
were assessed using SIFT, PROVEAN, PolyPhen-2, PANTHER, and meta-predictors like Meta-SNP.
Stability changes were predicted by [-Mutant and MUpro, and sequence conservation by ConSurf.
Secondary/tertiary structures were modeled using NetSurfP-2.0, SOPMA, and HOPE, with protein-protein
interactions analyzed by STRING and GeneMANIA.

Results: Screening 27 polymorphisms identified 8 high-risk variants: A81T, R87L, D147N, A145D, F153C,
R178C, G227S, and G229S. Predictions showed these SNPs cause a reduction in protein stability, are
predominantly located in conserved regions, and disrupt alpha-helical structures, thereby disturbing the
overall protein fold. Altered surface positioning of mutated residues could also impair critical CD151
Interactions.

Conclusion: The computational analyses and screenings demonstrated that 8 key CDI151 mutations
potentially destabilize the protein and structure, altering its secondary structure and interactions. These
SNPs have significant reference value for future studies. The identification of these high-risk SNPs paves the
way for the design of targeted molecular screening panels for EBS patients, which could aid in earlier and

more precise diagnosis. Final confirmation of these results necessitates further clinical and laboratory studies.
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rs376496318 S50T 0.439 -1.789 0.740 0.549
rs147298858 V711 0.034 -0.765 0.570 0.988
rs141569440 AS81T 0.028 -2.775 0.740 0/997
rs150909098 K&84R 0.018 -2/852 0.570 0.186
rs116211118 K84N 0.928 -0.385 0.570 0.018
rs377680693 R86H 0.413 -0.572 0.500 0.012
rs200217814 R87L 0.026 -5.193 0.570 0.992
rs200217814 R87Q 0.295 -2.397 0.570 0.941
rs370471055 L102V 0.315 -1.977 0.500 0.209
rs146079952 L110V 0.013 -2.113 0.740 0.688

rs34215390 T120M 0.076 -1.648 0.190 0.337
rs111956783 DI128G 0.392 -1.612 0.500 0.001
rs374834878 P137L 0.045 -3.961 0.740 0.002

rs11828133 Al145D 0.006 -4.360 0.570 0.999
rs372034658 DI147N 0.286 -3.828 0.850 0.994
rs375264131 F153C 0.002 -6.141 0.850 1.000
rs148880760 H154Y 0.008 -1.119 0.500 0.723
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rs139042921 R171C 0.044 -3.533 0.500 0.962
rs367700291 R178C 0.013 -4.438 0.570 1.000
rs200052049 E213A 0.268 -1.629 0.500 0.877
rs200997452 Q217P 0.216 -2.920 0.740 0.072
rs56125304 R221S 0.391 -0.218 0.500 0.124
rs201597386 G227S 0.076 -4.570 0.850 0.991
rs201597386 G229S 0.071 -3.920 0.570 0.993
Meta-SNP 3 SNPS&GO PhD-SNP buwgi' (o155 ko i1 (ony 2 g5 -Y Jgur
SNP ID Mutation PhD-SNP SNPs&GO Meta-SNP
rs371206840 E6K Neutral Neutral Neutral
rs199816860 K8T Neutral Neutral Neutral
rs376496318 S50T Neutral Neutral Neutral
rs147298858 V711 Disease Neutral Neutral
rs141569440 A8IT Disease Neutral Disease
rs150909098 K84R Neutral Neutral Neutral
rs116211118 K84N Disease Neutral Disease
rs377680693 R86H Neutral Neutral Neutral
rs200217814 R87L Disease Disease Disease
rs200217814 R87Q Neutral Neutral Neutral
rs370471055 L102V Neutral Neutral Neutral
rs146079952 L110V Neutral Neutral Neutral
rs34215390 T120M Neutral Neutral Neutral
rs111956783 D128G Neutral Neutral Neutral
rs374834878 P137L Neutral Neutral Neutral
rs11828133 A145D Disease Disease Disease
rs372034658 D147N Disease Disease Disease
rs375264131 F153C Disease Disease Disease
rs148880760 H154Y Neutral Neutral Disease
rs139042921 R171C Neutral Disease Neutral
rs367700291 R178C Neutral Disease Disease
rs200052049 E213A Neutral Neutral Neutral
rs200997452 Q217P Disease Neutral Disease
rs56125304 R2218S Neutral Neutral Neutral
rs201597386 G227S Disease Disease Neutral
rs201597386 G229S Disease Neutral Disease
GRSl 2 G P oy B Y Jgua
SNP ID Mutation I-mutant (Kgll)/ncml) Mupro (Kglll)/(n}nol)
rs371206840 E6K Decrease Stability -0.56 Decrease Stability -1.93
rs199816860 KS8T Increase Stability 0.52 Decrease Stability -0.72
rs376496318 S50T Decrease Stability -0.69 Decrease Stability -1.31
rs147298858 V711 Decrease Stability -1.18 Decrease Stability -0.17
rs141569440 AS81T Decrease Stability -0.75 Decrease Stability -0.60
rs150909098 K84R Decrease Stability -0.29 Increase Stability 0.14
rs116211118 K84N Increase Stability 0.20 Increase Stability 0.02
rs377680693 R86H Decrease Stability -0.67 Decrease Stability -1.09
rs200217814 R87L Decrease Stability -0.43 Decrease Stability -0.16

AL




11440 ( gy 5 S|

Sy s B uSln ()] 45 4T SOPMA ool camwady & il jlus L Y S
oa|.>C,Lsdcfé)atgggs)uj_is)qu‘k,:g..\3|a.x..‘;’auaa’=.‘2..nh~_é).>tgsgﬂ
LUz (S g 2,00 8 beS sl )0 RITEC g Lid .wilowds

10 518 WT WSuds 2G50 ool asino

gy S oo el 5 KT by 5SS Aol
Ol sl (oodaB JeSg500 09,5 S5 (1)l g 009 Sipen
gl B o olad L jop e Rl
4 99;00 izl &5 Gt p3 3 S0l i g 09d o0

AO

rs200217814 R87Q Decrease Stability -0.44 Decrease Stability -0.97
rs370471055 L102V Decrease Stability -0.84 Decrease Stability -1.15
rs146079952 L110V Decrease Stability -1.41 Decrease Stability -0.40
rs34215390 T120M Increase Stability 0.02 Increase Stability 0.07
rs111956783 DI128G Decrease Stability -0.19 Decrease Stability -1.24
rs374834878 P137L Increase Stability 0.20 Increase Stability 0.09
rs11828133 A145D Decrease Stability -0.38 Decrease Stability -0.63
rs372034658 D147N Increase Stability 1.54 Decrease Stability -0.50
rs375264131 F153C Decrease Stability -0.86 Decrease Stability -1.38
rs148880760 H154Y Increase Stability 1.72 Decrease Stability -0.29
rs139042921 R171C Decrease Stability -0.53 Decrease Stability -0.71
rs367700291 R178C Decrease Stability -0.58 Decrease Stability -0.42
rs200052049 E213A Decrease Stability -0.73 Decrease Stability -0.78
rs200997452 Q217P Decrease Stability -1.13 Decrease Stability -0.88
rs56125304 R221S Decrease Stability -1.22 Decrease Stability -1.09
rs201597386 G227S Decrease Stability -1.16 Decrease Stability -0.26
rs201597386 G229S Decrease Stability -1.17 Decrease Stability -0.33
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b - A buried residue according to the neural network algorithm.
£ - A predicted functional residue (highly conserved and exposed).
- A predicted structural residue (highly conserved and buried) .
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| Extended Abstract

Bioinformatic analysis of SNPs of CD151 gene in epidermolysis

bullosa

Background and Aim: CD151, a tetraspanin component of the hemidesmosome, is essential
for skin integrity, and its dysfunction can cause Epidermolysis Bullosa Simplex (EBS). This
study aimed to predict high-risk SNPs in the CD151 gene and evaluate their impact on the
protein's stability, structure, and function using bioinformatics.

Materials and Methods: CD151 SNPs were collected from dbSNP, and the protein sequence
from UniProt. Comprehensive bioinformatics tools were used for effect prediction. Mutation
risk and disease association were assessed using SIFT, PROVEAN, PolyPhen-2, PANTHER,
and meta-predictors like Meta-SNP. Stability changes were predicted by I-Mutant and MUpro,
and sequence conservation by ConSurf. Secondary/tertiary structures were modeled using
NetSurfP-2.0, SOPMA, and HOPE, with protein-protein interactions analyzed by STRING and
GeneMANIA.

Results: Screening 27 polymorphisms identified 8 high-risk variants: A81T, R87L, D147N,
A145D, F153C, R178C, G227S, and G229S. Predictions showed these SNPs cause a reduction
in protein stability, are predominantly located in conserved regions, and disrupt alpha-helical
structures, thereby disturbing the overall protein fold. Altered surface positioning of mutated
residues could also impair critical CD151 interactions.

Conclusion: The computational analyses and screenings demonstrated that 8 key CDI51
mutations potentially destabilize the protein and structure, altering its secondary structure and
interactions. These SNPs have significant reference value for future studies. The identification
of these high-risk SNPs paves the way for the design of targeted molecular screening panels
for EBS patients, which could aid in earlier and more precise diagnosis. Final confirmation of
these results necessitates further clinical and laboratory studies.

| Keywords
Epidermolysis bullosa, CD151, SNP, Bioinformatic
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