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— Abstract

Cleidocranial dysplasia (CCD) is an autosomal-dominant disease characterized by the delayed closure of cranial sutures,
defects in clavicle formation, supernumerary teeth, and delayed tooth eruption. Defects in the Runt-related transcription
factor 2 (RUNXZ), a master regulator of bone formation, have been identified in CCD patients. The aim of this study was
to identify the molecular genetic causes in a CCD family with delayed tooth eruption.

The 23-year-old female proband and her mother underwent clinical and radiographic examinations, and all coding
exons of the RUNXZ were sequenced. Mutational analysis revealed a single nucleotide deletion mutation (NM_001024630.4
: ¢.357delC) in exon 3 in the proband and her mother. The single C deletion would result in a frameshift in translation
and introduce a premature stop codon [p.(Asn120Thrfs*24)]. This would result in the impaired function of RUNX2 protein,
which may be the cause of delayed eruption of permanent teeth in the family.
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Table 1. Primer pairs used to amplify and sequence the RUNXZ gene
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]

o A
K| 0t 2] Institutional Review Board®| &9l ofzff FIZHSSHLCH
ile

NO. : GRIO5003G).

2. Primer HM|&f Sl Zatg 4 A B-Z(Polymerase chain
reaction, PCR)

QuickGene DNA whole blood kit S@} QuickGene-Mini80
equipment (Fujifilm, Tokyo, Japan)& O|&23}04, x{F(ot L= &
OH0jl A genomic DNAS FE8IACL RUNX29| 871 exon F Y
= 55017 9I5t0] Aget primer= CHg1p ZCi(Table 1). ¢
24 S 832 HiPi DNA polymerase premix (ElpisBio, Dae-
jeon, Korea)E 0| &30} XASIA T, SZE=| AE2 PCR Purifi-

cation kit (ElpisBio, Daejeon, Korea)E At235t0] | SHRALCT.
3.DNA €7| Mg EX

dH = PCR A= DNA sequencing center (Macrogen,
Seoul, Korea)Of A DNA €€7| MQ EMES A|HSACT At
NCBI GeneBanko| &1 MY} H|mSHY S FH
0|8 ZAISIQULCE T E shik(nucleotide)?] H1 S = RUNX
MRNA = NM_001024630.4 (isoform a)E 7|

ot rE orr

on rQ

|"|>I
H1J
Of
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o

SRS YT HA ZD 2 L) Cho] X7 TES 9

|- ] o
ERPO] ALY ARTIOIAM = &t SRR AR, 1K,

Exon Forward Reverse Size (bp)
1 5'-CCTCATTTCCACCCTCCTC-3' 5'-CGTGGGCAGGAAGACACC-3' 512
2 5'-GACTGGACTAGAACACTAAGTCCTG-3' 5'-GACTAGTCTACATTTCATCAAAGGAGCC-3' 344
3 5'-TCGGAGGGTTTCCAATTTAG-3' 5'-CGGAGGCCTTAGTGATTGTG-3' 487
4 5'-GGCCACCAGATACCGCTTAT-3' 5'-CCAGCGTCTATGCAAGTGAA-3' 397
5 5'-AAGGCTGCAATGGTTGCTAT-3' 5'-TTGCCCACATGCCTCTAATA-3' 329
6 5'-GATGGGAACCTCTCTGTCTACC-3' 5'-CAAGGGTTAAGTGCCATGATGTGC-3' 339
7 5'-GTGACTGGTGCATTTGAAGGTCTG-3' 5'-GATATGGAGTGCTGCTGGTCTG-3' 395
8 5'-CACTCACTACCACACCTACCTG-3' 5'-GGCTGCAAGATCATGACTGAGTG-3' 487

bp : base pair
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(Fig. 1, 2, Table 1). A} OfTHL[2] LALM AFEIO|Af = Bt 25
X2 oj=0| =l ACKFig. 3). X}
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e

2. 87| ME 24 21t

RUNXZ2 Xl 7| ME 24 ZAah, HyA ZF0M O]
Mol EAEX| g2 M2 HO|E =I5t Ut 38 exon L2
3579 AIIME QI A|E A (cytosine)O] MAHE #HO[7F =HOIg| A
11(NM_001024630.4: c.357delC), O|= 27§2| CHES ™ XH(allele)
= 8l Zo| MO LHAS 0| X H(heterozygous) Q2 LIEFSHCH
(Fig. 4). 47AE SAMO|Z Ols) 8T YoM WAL= of
O] .= AtO| ofAmb2tEl(asparagine)Ofj Al E 2| 2 tl(threonine) 2
2 X|ghg| 3, 0|Z 9| ¥7|ME2| -1 net frameshift2 QI8 =
B0| YUK MEE 24K Of0| = 0] SZI =22 X[2helCt
[p.(Asn120Thrfs*24)].
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Fig. 2. Lateral cephalogram of the proband.

Fig. 1. Panoramic radiogragh of the proband. Stars denote
teeth of delayed eruption.

Table 2. Dental phenotype of the proband

Fig. 3. Panoramic radiograph of the proband’s mother.

Right Left
Number of Teeth with Delayed eruption 9
7 6 5 4 3 2 1 1 2 3 4 5 6 7
Maxillary * * * * * * * *
Proband 14 .
Mandibular * * * * * *

* . delayed eruption
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Fig. 4. Mutational analysis. Mutational analysis reveals a single nucleotide deletion [NM_001024630.4: ¢.357delC, p.(Asn-
120Thrfs*24)]. (A) DNA sequencing chromatogram of the proband. (B) DNA sequencing chromatogram of the proband's

mother.
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