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Mutation screening and functional analysis for 8 patients with ectodermal dysplasia ZHAO Kai'?, YU Kang'?,
WANG Feng?, HUANG Wei%, SUN Yuan —yuan', WU Yi-qun'”  (I.Second Dental Clinic, 2.Department of Dental
Implaniology, Shanghai Ninth People’s Hospital, College of Stomatology, Shanghai Jiao Tong University School of
Medicine; National Clinical Research Center for Oral Diseases; Shanghai Key Laboratory of Stomatology & Shanghai
Research Institute of Stomatology. Shanghai 200011, China)

[Abstract] PURPOSE: To identify the potentially pathogenic mutations in patients with ectodermal dysplasia (ED) and to
investigate the pathogenicity of mutations by functional studies. METHODS: Eight Chinese ED patients were included in
this study. Peripheral venous blood was taken from the patients and DNA was extracted. Whole—exome sequencing (WES)
was performed using DNA samples. After quality control of the sequencing data, the potentially pathogenic mutations were
screened. The pathogenicity of the mutations was predicted in silico. Immunofluorescence study and dual luciferase assays
were performed to investigate the pathogenicity of the mutations. RESULTS: The effective rates of all sequencing samples
were above 97.5% and the error rates were less than 0.03%. The proportions of Q20 were more than 97.0%. The average
sequencing depths of the target region were more than 90x. The sequencing data were acceptable for further analysis.
After data screening, three missense mutations of EDA were detected, including ¢.959A>G, ¢.1073A>G and c.1001G>A.
The allele frequency was low in population database for all three mutations and in silico analysis indicated all three
mulations were disease —causing. Immunofluorescence analysis showed that p65 protein nuclear translocation was
compromised by EDA mulations, dual luciferase assays also showed that the activation of NF—kB pathway was decreased

by EDA mutations. CONCLUSIONS: This study identified EDA mutations in Chinese ED patients and further verified
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the pathogenicity of the mutations by functional studies, contributing to the understanding of the pathogenesis of ED.
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Figure 1 Quality analysis of the WES data in one patient. A. Filtering of the Raw data; B. Quality score the sequencing data; C, D.
Sequencing depth of the WES data
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Table 1 EDA mutations in patients with ectodermal dysplasia

BHEGS EEH O BERE EERUE SMBFE REEAE ExAC 1000G SIFT Polyphen2 Mutationtaster

1 EDA  ¢.959A>G  p.Tyr320Cys 8 5 AR 0 0 0.03 1 Disease causing

2 EDA  ¢.1073A>G  p.GIn358Arg 8 U 0 0 0.03 0.990 Disease causing

3 EDA  ¢.1001G>A  p.Arg334His 8 LA 0.0009 0.005 0 0.925 Disease causing
¢.959A>G

This mutation is predicted o be PROBABLY DAMAGING with a score of 1.000 (sensitivity: 0.00: specificity: 1.00)

6.08 8.20 .40 8.68 8.80 1.00

c.1073A>G
This mutation is predicted tobe PROBABLY DAMAGING with a score of 0.990 (sensitivity: 0.51; specificity: 0.95)

8.00 8.20 8.48 0.68 .80 1.68

¢.1001G>A
This mutation is predicted tobe PROBABLY DAMAGING with a score of 0.925 (sensitivity: 0.68: specificity: 0.91)

:
I

r T T T 1
8.88 e.28 8.48 8,68 8.808 1.08

2 EDA RZEUF PolyPhen2 FlMIZE R
Figure 2 Pathogenicity prediction of EDA mutations using PolyPhen2
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Figure 3 Multiple sequence alignment of the mutated amino acid
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Figure 4 Effect of EDA overexpression on the activity of NF-kB
pathway. A. Detection of NF —kB luciferase activity after
overexpression of EDA in 293T cells; B. Detection of NF -kB
luciferase activity after overexpression of EDA in 293T -EDAR
cells. (N.S.no significant difference; "P<0.05)
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Figure 5 Effect of EDA mutations on NF-kB pathway activity in
293T-EDAR ("P<0.05)
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Figure 6 Effect of EDA mutations on nuclear translocation of p65 protein in 293T-EDAR (scale bar=10 pm)
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