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Genetic analysis and literature review of a case of non-syndromic

tooth agenesis caused by compound heterozygous mutations in WNT10A
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Abstract: Objective To investigate the pathogenic gene mutations in a patient with non-syndromic tooth agenesis
(NSTA) and analyze the characteristics of tooth absence. Methods Blood samples were collected from the patient’s
family and normal controls, and DNA was extracted. Whole exon sequencing ( WES) and Sanger sequencing were used

to identify and verify the pathogenic gene mutations. Functional impacts of the mutations were analyzed using the predic-
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tion software Polyphen-2, Mutation Taster, CADD, and fathmm. Conservation analysis and protein three-dimensional
structure analysis were used to predict the effects of the mutations on protein function. Previously published literature
was reviewed to analyze the tooth agenesis phenotypes associated with the mutated gene. Results
erozygous mutations in WNT10A (¢c.637G>A/p.Gly213Ser and ¢.1009G>T/p.Val337Phe) in a patient with NSTA were
identified, with the ¢.1009G>T mutation being novel. Polyphen-2, CADD, and fathmm predicted both mutations to be

Rare compound het-

deleterious; Mutation Taster predicted ¢.637G>A to be benign and c¢.1009G>T to be deleterious. Conservation analysis
showed that both mutation sites (213Gly and 337Val) were highly conserved through evolution, and three-dimensional
structure analysis of the proteins indicated that the amino acid changes (p.Gly213Ser and p.Val337Phe) affected protein
function. 142 cases of NSTA caused by WNT10A mutations were reviewed, and it is found that tooth loss was bilaterally
symmetrical. The most frequently missing tooth positions were the mandibular second premolar (60.2% ), maxillary
second premolar (58.5% ), and maxillary lateral incisor (53.9% ) ; the least frequently missing tooth positions were the
maxillary central incisor (2.1% ) , mandibular first molar ( 12.0% ), and maxillary first molar (12.3% ). Conclusion
This study identified compound heterozygous mutations in WNT10A ( c. 637G > A/p. Gly213Ser and c. 1009G > T/
p-Val337Phe) in a Chinese patient with NSTA, with the ¢.1009G>T ( p.Val3337Phe) variant being reported for the
first time, thus expanding the mutation spectrum of the WNT10A gene. In addition, phenotypic analysis of WNT10A-re-
lated NSTA provides valuable insights for clinical diagnosis, treatment, and genetic counseling.
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Figure 1 Panoramic radiographs and schematic of missing tooth position of the proband
A : Panoramic radiographs of the proband; B: Shematic of missing tooth position of the proband; C: Panoramic radio-
graphs of the proband’s father; D: Panoramic radiographs of the proband’s mother ( asterisks and solid squares indicate
congenitally missing teeth) .
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Table 1 Functional impact prediction of WNT10A mutations (¢.637G>A and ¢.1009G>T)
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damaging terious ING +PP3

FRAE 26 [ S i AL 2 G I %% 4 (The W, 557% ¢.1009G>T AJ HES0 ., Sanger ¥ K iiE
American College of Medical Genetics and Genom- ROZE SR ILIE 2,
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1 E 1E#WA F 1-2¢.1009G > THERAE G 1I-1 ¢.1009G > TAA KA
1
’ ACCTGGTT CTAC ACCTGGTT CT AC ACCTGGTTCTAC

B2 ZERE ST @ K
AFIRETE ; B:637 (Ll FYIEH ZEHN AL, CSGIEH B SORIE R R ¢.637G>A; D JEiE & 5 5 L R4 ¢.637G>
A E:1009 7 5 FYIEH FENTL s B oGiiE & B RERIEH 5 LRAE ¢.1009G>T; G Sl & #5417 5 URAZ ¢.1009G>T,
Figure 2 Family pedigree and sequencing chromatograms
A Family pedigree; B: The normal genotype at the 637 site; C: The proband’s father carries the missense mutation
¢.637G>A; D: The proband carries the missense mutation ¢.637G>A; E: The normal genotype at the 1009 site; F: The
proband’s mother carries the missense mutation ¢.1009G>T; G: The proband carries the missense mutation c¢.1009G>T.
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Figure 3 Location and conservation analyses of WNT10A mutation ( p.Gly213Ser and Val337Phe)
A: Schematic diagram of the wild-type human WNT10A protein and the distribution of the two mutations identified in this
study; B: Conservation analysis of the affected amino acids in WNT10A protein.
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Figure 4 Three-dimensional structure analysis of the two mutations in WNT10A
A Three-dimensional structure of the wild-type WNT10A protein predicted by AlphaFold; B Structure of 213Gly in
WNT10A; C. Structure of 213Ser in WNT10A; D Structure of 337Val in WNT10A; E; Structure of 337Phe in WNT10A.
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Figure 5 Phenotypic analysis of non-syndromic tooth agenesis caused by WNT10A mutations
A The total number of missing teeth and the number of missing teeth in each dental arch; B Frequency of missing teeth
at different tooth positions; C: Pattern diagram of the frequency of missing teeth at different positions.
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