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Abstract

Tooth agenesis is the most common cranio-
facial anomaly found in humans. An etiology of
tooth agenesis is strongly conditioned by genetic
factors. This article reviewed the basis know-
ledge of tooth agenesis and gene involvement of
non-syndromic tooth agenesis. Recently, there
were many studies demonstrating the mutant
genes involved in non-syndromic tooth agenesis.
These results may be suggested to develop early
diagnostic tool based on DNA analysis, resulting

in more accurate diagnosis and management.
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Table 1 Gene expression involved in stages of tooth development. Data from Nieminen, 2007.V

STAGES
GENES DENTAL PLACODE BUD CAP BELL
Bmp2,4,7 Bmp 2,4,6,7 Bmp2,3,6,7 Bmp2,3,4,7
Eda Eda Eda Eda
GROWTH Fgf 1,2,4,8,9 Fef 3,4,8,9,10 Fef 1, 2, 3, 4,8, 9,10 Fef 1,3, 4,8, 9,10
FACTORS Shh Shh Shh Shh
Wnt 3 4,5,6,7b,10(a,b) | Tgfp 1 Tefp 1 Tefp 1,3
Wnt 4, 5a, 6, 7b, 10 (a,b) | Wnt 3,4, Sa, 6, 7b, 10 (a,b) | Wnt 3,4, 5a, 6, 7b, 10 (a,b)
Edar Edar Edar Edar
RECEPTORS Fgfr 1,2 Fgfr 1,2 Fefr 1,2 Fgfr 1,2
Patched 1 Patched 1, 2 Patched 1, 2 Patched 1, 2
Lefl [B-catenin [3-catenin [3-catenin
Msx 1, 2 Lef'1 Pitx 2 Pitx 2
TRANSCRIPTION | Pax 9 Msx 1, 2 Runx 1,2,3 Runx 1,2, 3
AL FACTORS Pitx 2 Pax 9
Runx 2 Pitx 2
Runx 1,2,3
e | Axin1.2 Axin1,2 Axin 1,2 Axin 1,2
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Polder et al., 2004(7)

Table 2 The frequency of tooth agenesis in each tooth type was found in meta-analysis study of over
48,000 patients. Data from Polder et al., 2004.D

Tooth Frequency %
Mandibular second premolar 3.0
Maxillary lateral incisor 1.7
Maxillary second premolar 1.5
Mandibular central incisor 0.3
Mandibular lateral incisor and maxillary first premolar 0.2
Mandibular first premolar 0.15
Mandibular second molar and maxillary canine 0.1
Maxillary second molar 0.05
Maxillary first molar 0.03
Mandibular canine 0.02
Mandibular first molar 0.01
Maxillary central incisor 0.005
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Table 3 Type of mutation, phenotype of tooth agenesis and mode of transmission in humans

GENE MUTATION PHENOTYPE MODE OF REFERENCE
TRANSMISSION
Missense Molar oligodontia Autosomal dominant Kapadia et al., 2006@%
PAX9 Nonsense Oligodontia Autosomal dominant Nieminen et al., 20013
Frameshift Oligodontia Autosomal dominant Stockton et al., 2000C)
Frameshift Oligodontia Autosomal dominant Kim et al., 20069
MSX1 Missense Oligodontia Autosomal recessive Chishti et al., 20063V
Missense Hypodontia Autosomal dominant Vastardis et al.,1996*1
AXIN 2 Nonsense Oligodontia Autosomal dominant Lammi et al., 20049
Missense Hypodontia X-lined recessive Ayub et al., 201062
EDA Missense Incisor hypodontia X-liked dominant Tarpey et a 1., 200763
Missense Hypodontia X-lined recessive Han et al., 2008%
Missense Hypodontia Uncertain Kantapura and
WNT10A P Sripatﬁomsawat, 201167
LTBP3 Nonsense Oligodontia Autosomal recessive Noor et al., 20095
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