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Figure S1. Flow chart of the article selection and review process.
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Figure S2. Oligodontia Family 2 from Turkey with Compound Heterozygous WNT10A defects ¢c.433G>A, p.(Vall45Met)
and c.682T>A, p.(Phe228lle). A: Panoramic radiographs with sites of toothagenesis marked by stars. When the
radiographs were taken, subjects [V:7 and IV:8 were adults and subjects were V:2 (16y) and V:4 (8y). B: Oral photographs
of subjects. C: Pedigree of Family 2. Asterisks mark the 6 subjects who participated in the study. Their genotypes are
IV:7+/-,1V:8 +/-, V:2 -/-, V:3 +/+, V:4 -/-, and V:5 +/-. Affection statuses of non-participants areunknown. D: Summary
chart of missing teeth (X, agenesis; E, extracted). The heterozygous parents (IV:7 and IV:8) were both missing 4 teeth.
Offspring with biallelic WNT10A4 defects (V:2 and V:4) exhibited agenesis of 22 and 24 teeth, respectively and were
included in the oligodontia analyses. Subject V:5 (3y) was heterozygous for the p.(Vall45Met) variation only and was
too young to determine affection status. Subjects V:2 and V:4 were included in the oligodontia analysis. E: WNT10A
chromatograms showing that the father (IV:7) and mother (IV:8) were heterozygous (Het) for the WNT10A variations
c.433G>A, p.(Vall45Met) and c.682T>A, p.(Phe228lle), respectively. Unaffected subject V:3 was homozygous for the
WNT10A reference sequence (Ref). K= A or G; W = A or T. Sequences altered by mutation are in magenta. The NCBI
reference sequence designations for these variants are NG 012179.1: g.14508G>A; NG_012179.1(WNT10A v001):
c.433G>A, p.(Vall45Met) and NG _012179.1: g.14757T>A; NG_012179.1(WNT10A _v001): c.682T>A, p.(Phe228]Ile).
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Figure S3. Oligodontia Family 3 from Turkey with Homozygous WNTI10A defect: c.433G>A,
p.(Vall45Met). A: Panoramic radiographs with sites of tooth agenesis marked by stars. When the
radiographs were taken, the parents (III:9 and I1I:10) were adults and the offspring (IV:1 and 1V:2)
were ages 10 and 4, respectively. B: Pedigree of Family 3. Asterisks mark the 4 subjects who
participated in the study. Their genotypes are I1I:9 +/-, II1:10 +/-, IV:1 -/-, and 1IV:2 +/-. Affection
statuses of non-participants are unknown. C: Oral photographs of proband (IV:1) showing mis-
shapened teeth and attrition of retained primary teeth. D: Summary chart of missing teeth (X, agenesis;
E, extracted). The proband exhibited agenesis of 18 permanent teeth and was included in the oligodontia
data analysis. Subject IV:2 was heterozygous for the WNT10A4 defect (not shown) and too young to
determine affection status. E: The WNTI0A chromatogram shows that the proband (IV:I) was
homozygous for the WNT10A4 defect. The NCBI reference sequence designation for this WNT10A4
variant is NG_012179.1: g.14508G>A; NG_012179.1 (WNT10A_v001): c.433G>A, p.(Vall45Met).
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Figure S4. Oligodontia Family 4 with Compound Heterozygous WNT10A Defects c.318C>G,
p-(Asn106Lys) and c.682T>A, p.(Phe228lle). A: Panoramic radiograph of the proband (III:3) with
sites of tooth agenesis marked by stars. No radiographs were available for the affected mother (I11:4)
who reported to have two maxillary lateral incisors absent. B: Pedigree of Family 4. Asterisks mark
subjects recruited in this study. Their genotypes are 11:4 +/-, [11:2 +/+, and I11:3 -/-. C: Oral photographs
of the proband (III:3) who lacked D: Summary chart showing the sites of tooth agenesis (X). The
proband (I1I:3) exhibited tooth agenesis of 18 permanent teeth and was included in the data analysis.
E: The WNT10A chromatograms show that the proband (III:3) was a compound heterozygote for the
WNT10A4 c.318C>G, p.(Asn106Lys) and c.682T>A, p.(Phe22lIle) defects, whereas her fraternal twin
sister shows the reference sequence at both variant sites. Sequences altered by mutation are in magenta.
S=Gor C; W= A or T. The NCBI reference sequence designations for these WNT10A variants are
NG 012179.1: g.6833C>G; NG 012179.1 (WNTI10A v001): ¢.318C>G, p.(Asnl06Lys) and
NG 012179.1: g.14757T>A; NG _012179.1(WNT10A _v001): c.682T>A, p.(Phe228Ile).




= T TYeaa

A“a.i[

L

II:1

f* £ 3 : E 3
III:1 III;2 III:3 111:4
C Right Left D WNTI04 c.682T>A; p. (Phe22811e)
WNT104 716|514 (321|123 |4|5|]6]|7
L1ep | C6B2TA TMiax X | X E E X [ X
: WT  |Man| X X X X X
I:3 °'6231>A x: § § X CTTTTCTAAGGACWTTCTGGACTCC
WT [ F S K D F/ I L D S
L] N ﬂ /\
i1.a| ©682T>A [Max I;\I‘ | . )(\L M f\ 4|' W\‘.‘[\/\
c.6:Z:‘>A xz WT & %\/ X‘\ \' :
ME3 Wt [ Man CTTTTCTAAGGACTTTCTGGACTCC

Figure S5. Oligodontia Family 5 with the Heterozygous WNT10A defect: c.682T>A, p.(Phe228Ile).
A: Panoramic radiographs of Family 5 with sites of tooth agenesis marked by stars. B: Pedigree of
Family 5. Asterisks mark the 5 subjects recruited in this study. Their genotypes are I1:2 +/-, II:3 +/-,
II:1 +/+, III:2 +/-, and II1:3 +/-. C: Summary chart of missing teeth (X, agenesis;E, extracted). The
proband (II:2) exhibited agenesis of 9 permanent teeth and was included in the oligodontia data
analysis. D: The WNTI0A chromatogram shows the proband (II:2) was heterozygous for the
c.682T>A, p.(Phe228lle) defect, as were subjects 11:3 and III:3 (not shown). Sequences altered by
mutation are in magenta. W = A or T. The NCBI reference sequence designations for this WNT10A
variant are NG _012179.1: g.14757T>A; NG_012179.1(WNT10A_v001): c.682T>A, p.(Phe228lle).
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Figure S6. Oligodontia Family 6 with the Heterozygous WNT10A defect: c.321C>A, p.(Cys107%*). A4:
Panoramic radiographs of Family 6 (III:1, 10 years old; and III:2, 7 years old) and anterior periapical
radiographs of subject II:5 (adult) with sites of tooth agenesis marked by stars. B: Pedigree of Family 6.
Asterisks mark the 7 subjects recruited in this study. Their genotypes are 1:3 +/-, [:4 +/+, I1:3 +/+, 11:4
+/-, II:5 +/-, IlI:1 +/+ and HI:2 +/- C: Summary chart showing the sites of tooth agenesis (X). The
proband (III:2) lacked 14, and subject II:5 lacked 6 permanent teeth and both were included in the data
analysis. D: Chromatogram from subject 1:3 showing the heterozygous WNTI0A c.321C>A,
p.(Cys107%*) defect that was also identified in subjects 11:4, II:5, and the proband (III:2), although the
number of missing teeth on subjects 1:3 and II:4 could not be ascertained . Subjects 1:4 and II:3 were
wild-type for this WNT10A defect (not shown). Sequences altered by mutation are in magenta.M = A or
C. The NCBI reference sequence designations for this WNT10A variant is NG_012179.1: g.6836C>A;
NG 012179.1(WNT10A v001): ¢.321C>A; NG _012179.1(WNT10A i001): p.(Cys107%*).
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Figure S7. Oligodontia Family 7 with the Homozygous WNT10A defect: c.682T>A, p.(Phe228lle). A:
Panoramic radiographs of Family 7. A star marks the location of each absent (undeveloped) permanent tooth.
B: Pedigree of Family 7. Asterisks mark subjects recruited in this study. Their genotypes are I:1 +/-, [:.2 +/-,
I:1 +/-, 11:2 -/-, I1I:1 -/-, and I1I:2 -/-. C: Oral photo of proband (II1:2) showing a lack of contour on the central
incisors and attrition of the retained primary teeth. D: Summary chart of missing teeth (X, agenesis; E,
extracted). Despite the fact that subjects I:1 and II:1 were heterozygous, and subjects 1:2, I1I:1, and I11:2 were
homozygous for the c.682T>A, p.(Phe228lle) defect, only the proband (II1:2) showed oligodontia agenesis
of 15 permanent teeth) and was included in the data analysis. E: Chromatograms showing the heterozygous
(I:2), homozygous (I11:2), and wild-type (I1I:1) sequences for the c.682T>A, p.(Phe228Ile) variation. Subjects
II:1 and III:2 also carried a heterozygous EDARADD variation NM_145861.4: ¢.308C>T; p.(Ser103Phe)
(rs114632254), which was previously described as a functional variant. [Salvi, A. et al. Mutation analysis by
direct and whole exome sequencing in familial and sporadic tooth agenesis. Int J Mol Med 38, 1338-1348,
(2016)]. The NCBI reference sequence designations for this WNTI0A variant are NG _012179.1:
2.14757T>A; NG_012179.1(WNT10A_v001): c.682T>A, p.(Phe228lle).



i i LA Het ‘GCAATGTCCAYCATCTTCATC

A M ST/TI F I

C Right Left
EDAR 71654321123 |4|5]|6/|7
mal Ve w3 |, | m
an A )
Ref GCAATGTCCACCATCTTCATC
i ¢.581C>T (Max XXX |X X | XX A M S T I F I
WT Man X | X XXX |X XX

Figure S8. Oligodontia Family 8 with the Heterozygous EDAR defect: ¢.581C>T, p.(Thr194lle). A:
Radiographs of III:3 and III:4 in Family 8. At the time when the radiographs were taken, subjects
III:3and II1:4 were age 9 years 7 months and 8 years 2 months, respectively. B: Pedigree of Family
8. Asterisks mark the 3 subjects recruited in this study. Their genotypes are 11:4 +/+, III:3 +/+, and
II1:4 +/-. C: Summary chart showing the sites of tooth agenesis (X) for subjects I1I:3 and I11:4. The
proband (III:4) lacked 15 permanent teeth and was included in the data analysis. D: Chromatograms
of subjects I1I:4 and III:3. Sequences altered by mutation are in magenta. Y = T or C. The EDAR
chromatograms showed that subject III:4 was heterozygous for the EDAR sequence variation and
subject II1:3 was wild-type (EDAR sequence was identical to the reference). The mother (I1:4) was
also wild-type (not shown). No other EDAR sequencevariations were observed. The NCBI reference
sequence  designations for this FEDAR variant are NG _008257.1: 2.83352C>T;
NG _008257.1(EDAR _v001): ¢.581C>T, p.(Thr194lle).



D LRPGc.1003C>T; p.(Arg335%)

ms A i

Het ATTGCTTTTAGCTYGAAGGACAGACT
L L L AR/*R T D

III:2 /\, /\ /J\ \

WT ATTGCTTTTAGCTCGAAGGACAGACT
L L L A R R T D

Right Left

S|4 (31211123 (4]|5]|]6]|7

II:1 1I1:2 II:3

o l—m ¢.1003C>T| Max X[ X|X|x e x|
I11:3

I:1 II:2 1I:3 WT | Man XXX XX XX X

Figure S9. Oligodontia Family 9 Heterozygous with the LRP6 defect: c.1003C>T, p.(Arg335%).

A: Panoramic radiograph of the proband (III:3) taken at age 12 years 2 months. A star marks the
location of each absent (undeveloped) permanent tooth. B: Pedigree of Family 9. Asterisks mark the
5 subjects recruited in this study. Their genotypes are 1:2 +/-, I1:1 +/-, III: 1+/+, I11:2 +/+, and III:3
+/-. The mandibular first molars of III:3 show taurodontism. C: Summary chart showing the sites of
tooth agenesis (X) for the proband (III:3), who lacked 16 permanent teeth and was includedin the
data analysis. Subjects I:2 and II:1 were reported to have tooth agenesis, and were heterozygous for
the same LRP6 defect as the proband (not shown), but no radiographs were provided to ascertain the
extent of the tooth agenesis. D: The chromatogram shows the heterozygous LRP6 stop gain variant,
and the wild-type reference sequence from subject I1I:2. Sequences altered by mutation are in
magenta. Y =T or C. Subject III:1 was also wild-type (not shown) and affected subjects 1:2 and II:1
were heterozygous for the LRP6 defect (not shown), but we were unable to ascertain their numbers
of teeth missing due to agenesis. The NCBI reference sequence designations for this LRP6 variant
are (NG_016168.2: 2.90465C>T; NG_016168.2(LRP6_v001): c.1003C>T, p.(Arg335%).
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Figure S10. Oligodontia Family 10 Heterozygous with the LRP6 defect: ¢.2747G>T, p.(Cys916Phe). A4:
Panoramic radiograph of the proband (III:1) taken at age 10 years. A star marks the location of each absent
(undeveloped) permanent tooth. B: Pedigree of Family 10. Asterisks mark the 4 subjects recruited in this
study.Their genotypes are 1I:3 +/+, 11:4 +/-, IIl:14+/-, and III:2 +/-. C: Summary chart showing the sites of
tooth agenesis (X) for the proband (III:1), who lacked 12 permanent teeth and was included in the data
analysis. Subject I1:4 was reported to have tooth agenesis, but no radiographs were provided, and subject
III:2 (at age 3) was too young to assess agenesis of permanent teeth. Both of these subjects were heterozygous
for the same LRP6 defect as the proband (not shown). D: The chromatograms showLRP6 missense variant
c.2747G>T, p.(Cys916Phe) in the proband (III:1) and reference sequence in subject II:3. Sequences altered
by mutation are in magenta. K = T or G. The NCBI reference sequence designations for this LRP6 variant
are (NG _016168.2: g.113005G>T; NG_016168.2(LRP6_v001): ¢.2747G>T, p.(Cys916Phe).
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Figure S11A Family 1 Chromatograms. WNT10A4 Exon 1: NG _012179.1:g.5562_5568dup;
NM_025216.2:¢.99_105dup; NP_079492.2:p.(Met36Cysfs*).
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Figure S11B. Family 2 Chromatograms. WNT10A Exon 3: NG _012179.1:2.14508G>A;
NM 025216.2:¢.433G>A; NP_079492.2:p.(Val145Met)
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Figure S11B. Family 2 Chromatograms (continued). 2. WNT10A Exon 3:
NG _012179.1:2.14757T>A; NM_025216.2:c.682T>A; NP_079492.2:p.(Phe228lle)
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Figure S11C. Family 3 Chromatograms. WNT10A4 Exon 3: NG_012179.1:2.14508G>A;

NM_025216.2:¢.433G>A;
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Figure S11D. Family 4 Chromatograms 1. WNT10A4 Exon 2: NG _012179.1:g.6833C>G;
NM 025216.2:¢.318C>G; NP_079492.2:p.(Asn106Lys)
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Figure S11D. Family 4 chromatograms 2. WNT10A4 Exon 3: NG _012179.1:g.14757T>A;
NM 025216.2:c.682T>A; NP_079492.2:p.(Phe228Ile)
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Figure S11F. Family 6 Chromatograms. WNT104 Exon 2: NG _012179.1:2.6836C>A;
NM_025216.2:¢.321C>A; NP_079492.2:p.(Cys107%*)
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Figure S11G. Family 7 Chromatograms. WNT10A4 Exon 3: NG _012179.1:g.14757T>A;
NM_025216.2:¢.682T>A; NP_079492.2:p.(Phe228]1le)
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Figure S11H. Family 8 Chromatograms. EDAR Exon 7: NG_008257.1:2.83352C>T
NM_022336.3:¢.581C>T; NP_071731.1:p.(Thr1941le)

II:4, unaffected mother, +/+

2=
ad

Figure S11i. Family 9 Chromatograms. LRP6 Exon 6: NG _016168.1:2.90465C>T.
NM_002336.2:¢.1003C>T; NP_002327.2:p.(Arg335%)
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Figure S11J. Family 10 Chromatograms. LRP6 Exon 12: NG _016168.1:g.113005G>T;
NM 002336.2:¢.2747G>T; NP_002327.2:p.(Cys916Phe)

I1:3, unaffected mother, +/+
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Table S1. List of articles reviewed in this study with brief summaries of their specific findings.
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