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[Abstract] Objective This study aimed to identify PAX9 variants in non-syndromic tooth agenesis families of Chi-
na, as well as to analyze the genotype-phenotype of non-syndromic tooth agenesis caused by PAX9 variants, which can
provide a basis for the genetic diagnosis of tooth agenesis. Methods We collected the data of 44 patients with non-syn-
dromic oligodontia who underwent treatment at Stomatological Hospital of Hebei Medical University between 2018 and
2023. Whole-exome sequencing was performed on the peripheral blood of the proband and its core family members, and
the variants were verified by Sanger sequencing. Pathogenicity analysis and function prediction of the variants were per-
formed using bioinformatics tools. The correlation between the genotype of PAX9 variant and its corresponding pheno-
type was examined by reviewing 55 publications retrieved from PubMed. The studies involved 232 tooth agenesis pa-
tients with PAX9 variants. Results A novel PAX9 ¢.447delG (p.Prol50Argfs*62) and a reported PAX9 ¢.406C>T (p.
GIn136%*) were identified in two Chinese families. Through bioinformatics analysis and three-dimensional structural mod-
eling, we postulated that the frameshift variant was pathogenic. The outcome was the premature cessation of PAX9 pro-
tein, which caused severe structural and functional deficiencies. Summarizing the PAX9 genotype-phenotype relationship
revealed that patients carrying the PAX9 variant commonly led to loss of the second molars. Conclusion We identified
the novel PAX9 ¢.447delG (p.Pro150Argfs*62) in a Chinese family of non-syndromic oligodontia, expanding the known
variant spectrum of PAX9. The most susceptible tooth position for PAX9 variants of tooth agenesis was the second mo-
lars and the deciduous molars during the deciduous dentition.
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Fig 3 Genetic map and Sanger sequencing of the family
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—, RAFHE ARG IEIER TR, 3%
PAX9 B ) 1 RN 2 852 i 5 (5] 1Y) DNA 45 4 fig
F1 B =BG RE A1, H AR WAl S e A I R
)y it — 5% .
i 1:F Pubmed i %6 HH 55 4% 3C 2 4L 232 1] /L E
XF PAXO BUA 5 & B A 4 it A5 36 R Rl — R 4347
EHRMPAXO RS R AR EBEAE, FEE
JELEBIERISE R BT, HRH o B H 25T 6
&K, SZEIFEE—E, Chu% 9 176 &4 & o
Br, 55 RAE (49%) J& PAX9 B RE A 1) £ 2
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RAGHKAD HR AR RAE (29%) . Jo L RAR
(11%) , HABRFZEZUW, (11%), BFRT K
FEACE 5223241, Bt oes S BT (31.6%), A
i LG ARTE R I8 PAXO 1Y R B AZ R (46.3%) ¢
Intarak SV B, MZRARIEAI |, Jo LR
SRAR B AT T O O RS A R R
TR RAS , ARG 2 B ST 1A A B
TUHTES A ER A, AR R BRR T AT
YA A, R B R TR AE, (HA
GExtpRtas, Hiew BB, LR S

&, HZATHERC 2, HT RS — A
FES AN, {H Intarak ZE°9A N GRS — Fi
FF D W, (4%) 5 HIRTEHREZL A 6k my i
T, YR EFLEesensn - H R A K E
AW EF B E AR R, JE LR %
ARET - SRS WA e R — B, (B TR Ak
Kuprs il , i, X1 PAX9 RAEFCEL Ak
) FE PR R — R AU SC RIBTT i — 20 . AR IREIZH
=LY RKTHEAR, DERENA—FRALR,
Rl AR AR 4 3 212 W 3 PR AU (AR B

xR 3 BEPAXIREHILFHE
Tab 3 Summary of PAX9 variant induced loss of primary teeth

5 T R SO SR R RAFHA RIS 5k
1 c.175C>T p.Arg59* T LA 65 41
2 c.175C>T p.Arg59% e LA 75 41
3 ¢.218 219insG p.Ser74GlInfs*243 AT 75+ 85 45
4 ¢.330_331insGT+c.1010C>A p.T337K+p.D113Afs*9 4§ L RAB+FEIGRAE 55, 65, 74, 75. 85 57
5 ¢.330 331insGT+c.1010C>A p.T337K+p.D113Afs*9 4§ L RE+FEIGRAE 55, 65, 75. 85 57
6 ¢.340A>T p.Lys114* e LA 55. 65\ 75. 85 40
7 ¢.406C>T p.Gln136* o X FRAR 55. 65, 75. 85 /
8 c.447delG p.Pro150Argfs*62 AN 55. 65+ 75. 85 /
9 44-100 kb deletion including entire PAX9 [N 54, 55. 64. 65. 74, 38

75 84. 85
10 223kb de novo heterozyrous deletion including 1 copy (N 55. 65, 74. 75. 14
of entire PAX9 gene, and partial SLC25A21 gene 84. 85

25 b, AR A b E DU R 25 A E 78 5 R i
FREFPEIT 1A F PAX9 c. 447delG  (p.
Prol50Argfs*62), #E—L4 KT PAX9 I R4S ;
M5 32023 4F 12 A ) E iR IE 1) PAX9 R AE
R PAXO 578 F B R L RAB MBI IS &) R
PN Z R T w11 =7 N N 7 SN T
— B, NSERERI ) SE RS WA T B IR
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