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[Abstract] Objective To explore the pathogenic genes in a Chinese family affected by nonsyndromic tooth agenesis
so as to study the pathogenesis of oligodontia. Methods Hospital ethical approval and informed consent of the patients
and family members were obtained. Clinical data of the proband and close family members were collected, peripheral ve-
nous blood was collected, and DNA was extracted. Gene sequencing was performed through whole-exome sequencing, and

then the screened pathogenic genes were verified by Sanger sequencing. The three-dimensional structure of the mutant
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proteins was analyzed and compared with the wild-type using bioinformatics tools. Results The two patients with con-
genital majority tooth loss in this family were cousins, and there were no other patients with congenital majority tooth loss
in the family. Besides congenital multiple tooth loss, the two patients had no obvious hair abnormalities, finger/toe abnor-
malities, sweating abnormalities or other abnormal manifestations of ectodermal tissue. We found a mutant gene that in
this family by carrying out gene sequencing of the patients and their close family members. A novel EDA (ectodysplasin
A) missense mutation ¢.983C > T (p. Pro328Leu) was identified, which changed the encoded amino acid from proline (Pro)
to leucine (Leu). Analysis of the mutation site showed that the site was highly conserved, and three-dimensional structure
modeling also found that it changed the structure of EDA. Conclusion A novel EDA missense variant (¢.983C > T, p.

Pro328Leu) was first identified in a Chinese family with nonsyndromic tooth agenesis, extending the mutation spectrum of

the EDA gene.

[Key words] ectodysplasin A gene; non-syndromic tooth agenesis; syndromic tooth agenesis; hypodontia; oligo-

dontia; whole exome sequencing; Sanger sequencing; genomic DNA; gene mutation; missense mutation
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* represents the location of the missing tooth; % represents the microdontia

! a: panoramic radiograph of the proband (Il 1), a 7-year-old boy, showed that per-

1 2 manent teeth 12~14, 22~24, 31~34, 41, 42, and 44 were missing; b: panoramic

radiograph of the proband’s mother (Il 2) showed that the left lateral incisor in

I the maxilla had microdontia; ¢: panoramic radiograph of the proband’s father
(I'1) indicated that the two lateral incisors in the maxilla were missing; d: pan-

! : ’ 4 > 6 oramic radiograph of the proband’s cousin (Il 2), a 6-year-old boy, showed that

I permanent teeth 12~15, 21~25, 31, 32, 41, and 42 were missing; e: panoramic
@ / 1 2 radiograph of the cousin’s mother (I 3) indicated that the right lateral incisors

in the maxilla were missing and the left lateral incisor in the maxilla had micro-

dontia; f: panoramic radiograph of the cousin’s father ( I 4) showed no teeth were missing; g: pedigree of the proband (arrow) showing that proband

[T was a 7-year-old boy and proband Il[2 was a 6-year-old boy who was a cousin of proband 1Il 1

Figure 1  Information on absent teeth in the proband with nonsyndromic tooth agenesis and family pedigree

B 1 ARLE A AR B G Se R SRR SEE R 5 AR SR A O S R R

R ARZRA IR A S K i 2 Y SR AL ik R A
Table 1 Information on the mutant genes of nonsyndromic

tooth agenesis

Chrom  Position  Reference Call Gene start  Gene end  Gene symbols

Chrl 150779274 C T 150768683 150780799 CTSK
Chrll 71148920 G T 71139238 71163914  DHCR7
Chr3 57131759 T C 57124009 57204334  ILI7RD

ChrX 69255266 C T 68835910 69259319 EDA

CTSK: cathepsin K; DHCR7: 7-dehydrocholesterol reductase; IL17RD:
interleukin-17 receptor D ; EDA: ectodysplasin A

A5 15 EDA SR I SE ) & A T A2 (B13b) , 53K
EDA SE K g At i 2 11 7= ) JC A T8 A S e
23 RABREKEFHSN

HEAS DU A5 B ) B LR A I F LR A5 R S
[ Y5 5 PR 1) 2R P 5 64T T, 2 B EDA 6
ZE 75 (37 5 EDA ¢.983C > T, p.Pro328Leu 75/ [a] 4 Fil
(] 5 A AR5 ) R R O SF Mk (181 4) o B A
TEHEAL I R 2 FE RS Y, A R 78 A RE S 3R

o]

90 100 110
TGGATGAGAAGC E‘C TTCCTGCAGTGC

90 100 HO
GGTGGATGAGAAGCTCTTCCTGCAGTGCAC

‘

a: the proband and his cousin had a missense mutation in exon 8
of the EDA gene; b: the mother of the proband and the mother of
the cousin had a missense mutation in exon 8 of the EDA gene.
EDA: ectodysplasin A. The arrow indicates the location of the mu-
tation

Figure 2 Identification of the variant in the EDA gene

by Sanger sequencing of nonsyndromic tooth agenesis

patients
2 Sanger T 55 UEAE 255 AiE 2 2 145 58 KB 19
EDA 5 [} %€ 718
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a: three-dimensional structure of wild-type EDA
protein; b: three-dimensional structure of mutant
EDA protein. EDA: ectodysplasin A. The arrow
indicates the mutation (p.Pro328Leu) location

Figure 3 Structure prediction of the wild-
type and mutant EDA proteins in these

nonsyndromic tooth agenesis patients
3 ARLRGNERL R 15 e R B R 1 A
R [ 5228 R EDA B [ 25 44 1500

Pro328: this proline is highly conserved at site
328 of the EDA protein sequence; EDA: ecto-
dysplasin A

Figure 4  Conservation analysis of Pro328
in EDA protein
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