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[Abstract] Selective tooth agenesis (STA) is an abnormal number of teeth due to genetic factors or the environment

and is most commonly observed for permanent teeth. LRP6 is one of the common causative genes of STA and is inherit-
ed by an autosomal dominant mechanism, leading to non-syndrome tooth agenesis (NSTA) or syndrome tooth agenesis
(STA). NSTA is only involved in tooth number and appearance abnormalities, whereas STA caused by LRP6 gene muta-
tion results abnormal ear development, oral-facial clefting, sparse hair and hypohidrosis. In this paper, we review the
phenotype and gene mutation traits of selective STA caused by LRP6 gene mutation identified in recent years and de-
scribe 38 patients with tooth agenesis from 24 mutation sites of LRP6 gene. We analyzed the percentage of missing
teeth and found that the lateral incisor in the maxilla and the second premolar in the maxilla and mandible were most

commonly lost, whereas all central incisors in the maxilla remained. LRP6 gene plays a major role in tooth development
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via the WNT/B-catenin signaling pathway, and LRP6 gene mutation can lead to a series of abnormal manifestations due
to the disruption of the signaling pathway. The literature showed that LRP6 gene mutations occurred mostly at the E1 or

E2 subdomain, meaning that STA due to the mutants extracellularly disturbed the WNT/[3 -catenin signaling pathway.

However, mature treatments for selective congenital tooth loss are lacking.

[Key words] low-density lipoprotein receptor-related protein 6 gene; selected tooth agenesis; syndrome tooth

agenesis; non-syndrome tooth agenesis; oligodontia; hypodontia;
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Table 1 A summary of the LRP6 gene mutation sites leading to tooth agenesis
c¢DNA mutation Protein change Variant type Region Patients Missing teeth Refrences
C56T AI9V Missense SP 4 7 [9]
c.195dup Y66fs Frameshift ECD 1 16 [8]
C517G R173G Missense ECD 1 9 [7]
G711T 1.237F Missense ECD 3 6 [10]
¢.1095dup D366fs Frameshift ECD 2 12 [8]
c.1144_1145dupAG A383fs Frameshift ECD 1 12 [6]
C1406T P469L Missense ECD 1 7 [7]
A1603T 1535L Missense ECD 1 1 [11]
G1609A G537R Missense ECD 2 6 [7]
C1681T R561X Nonsense ECD 1 9 [8]
¢.1779dupT E594X Nonsense ECD 2 13 [6]
¢.1924dup 1642fs Frameshift ECD 1 18 [12]
¢.2224_2225dupTT L742fs Frameshift ECD 3 16 [6]
G2292A W764X Nonsense ECD 1 18 [8]
G2570A R857H Missense ECD 4 5 [13]
¢.2994+1G>A / Splice site ECD 2 7 [7]
C3076T R1026C Missense ECD 1 1 [11]
G3388A D1130N Missense ECD 1 3 [11]
¢.3398-2A>C / Splice site ECD 1 9 [7]
¢.3607+3_6del / Splice site ECD 1 16 [13]
¢.4082-2A>G / Splice site / 1 (7]
G4136A G1379D Missense / 1 4 [7]
C4298T S1433L Missense / 1 2 [7]
¢.4594delG C1532fs Frameshift ICD 1 17 [7]

SP: signal peptide; ECD: extracellular domain; ICD: intracellular domain. LRP6: low-density lipoprotein receptor-related protein 6
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45.83% missense

12.50% nonsense
B 25.00% frameshift

16.67% splice site

Total = 34

LRP6: low-density lipoprotein receptor-related protein 6
Figure 2 Summary of amino acid changes caused by

LRP6 gene mutation
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SP: signal peptide; BP: B-propeller; EGF: EGF-like domain; L: Ldl type A repeat; TD: transmembrane domain; CD: intracellular domain. LRP6:

low-density lipoprotein receptor-related protein 6

Figure 3 Summary of the substructure of LRP6 and mutation sites
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