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2]ote] J A2 2ot (dental lamina) 028
E] AJZFshal, o]oj A Zofyk2 z]ob¢l 7] (dental
placode) @t & A]7](bud stage), ®AFA] 7] (cap
stage), FA]7](bell stage) &A= 2|82 Fefjst
2 Wgks AX WA Ko7t FAET Y. Kot %
Z|obgto] noke

oft c&

Jote E7IHNE dFE oh=
of wret ztolE UEtil=dl, ZH5E2] Alohf
Aopdm o] QtFof PFAH S = Akt
= Fxo|Y, o) feof mpERo| Xotmhe oA}
o7t FAYA FxRE FAHCEN 2oty 4
(odontogenic band)2t 1 &a]#] glrp 2.

Pitx2= B F et S5 (vole) 9] 2| ofAtol &
(diastema) ¥} Z|opto A M-S B W SH= ?Loﬂ
A AL BuEda, 254 FALA 134
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o] 7-2] Z|obt Fi= 2ot w BmA|QIAtE L7l
shhet HSFE Hlwstes d50] HuEith
ST Z A7) 9] e Al A piex2e shhet
oh2 S FAS LER QT Y, thaket BBl A]
ATE pitx22} shh-& A otxto] JAJE|7] o]
Z]oFgH(dental arch)& whebA LA EQLaL, Z|u)7}
FAE = FelolA T o] gRlg o2 ZotE
FESHE EXQIAR A ok, ey}
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S5 A 9] ofme it I ENFH ] THHE
FMY(dorsal lymph sac)ell human chorionic
gonadotropin (HCG, Sigma) 1,000 IUE A}
ok thad &8 Ak, A 1S 0.1 X
normal amphibian medium (NAM) &-<jof o]
A A2 FFAE ol e =ZAZ T 4

H &2 0.1 X NAM -8 vjeFsto] Nieuwkoop
and Faber® @] 7]zl whe} stage 54, 55, 56, 579
27ol9] $15& MEMFA (0.1 M MOPS, 2 mM
EGTA, 1 mM MgSO,, 3.7% formaldehyde) -84
of 1AIRF &t A2l 175 o2, HE-ZE Al
Hklar, —20CollA] 14 o] Hykstqict.
Total RNA FZ, pitx2 plasmid DNA ¥ cRNA
L]

Stage 599 ofZ |74 HER T &H

ol 9IEFSIE AFSte] RNA extraction

kit (QIAGEN)E ©]&53t9 total RNAES +
Eotgleh. otz skt A EAMFE Y pirx2
(accession #NM 001088287.1) cDNA
S #4857 st primer (forward:
5'-ATGAACTCTATGAAAGAGCC-3', reverse:
5'-CACACGGGTCTGTTTACTGC-3)E Azt
skl

Z¥7}+9] primer®} total RNA (60ng/ 1), One
step RT-PCR kit (QIAGEN)®]| Z3tE] o] gl 5X
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buffere} dNTP, Enzyme mixE S&5}o] reverse
transcription ¥-8-2 §J5}o] 50° oA 30827 Ay
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1:1, 1:302 &3}ste] Zb2F 1024 60° CollA] Al
Aottt o]o] A alkaline phosphate—conjugated
anti—digoxigenin antibody (1:2,000)& ]85}
4C oA 14417t Bt HAuR-E-S AA|st3int.
HARH-g-o] B Fof A&t BM purple-
alkaline phosphatase substrate (Roche)& ©]-&-5}
of g At thy A2o|A 14~16A1ESH &
ABEAT 10% HHAketra G o s mulshe]rt.
A # ] (Leica MZ16, Swiss)& o]-&5Fo] 7+

3 e AR EYstect,

2 + stage 5494 f1€ 9] 2 E
T YAF oA 2zt 2704 o] A e 7F TEE I 11
FlZ+ (choanae) & FZ3} FZof A &

A= Ht(Fig. 1A-C). 74 F 3294 == stage

=5t Yk (Fig. 1D-F). 4 % 3894 &
= stage 5604 WEH o] = LEZT} ¢
Zol| A ZHzZE 10714 gh1=]9la, xufe] v <]
%0 7ot yateA v =] olck(Fig. 1G-D.
/5 Aufell A sharE meke] xjohueA (tooth
matrix)©| F| 71 Q] rZ} QFErof| A T E| QT
(Fig. 1G, D. 74 & 4194 == stage 57914 &
e Aol i QEZA 1171, AZA 1374
2 ERIEIA, o] Al7]e] TEE g BY
2712 &2 TEE Q). shys x|oputeloe] oja] 3
AEQa o2 st o) Al7lof e x]uet
FAFSE meFojglom o] i A& thE B
o] AujEo] Wzolrbe T Y thFig. 1J-L).
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Fig 1. Stereomicroscopic photographs from stage 54 to
stage 57 in the upper jaw of Xenopus laevis. At stage 54
(A-C) and 55 (D-F), the dental papillae of the tooth germs
(arrow) are shown white dots (black arrow) anterior to the
choanae (white arrow). At stage 56 (G-1) and 57 (J-L), the
tooth matrix of the tooth germs are observed arrowhead
(black arrowhead). scale bar in K =25 pym, scale bar in L
=100 ym.
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Stage 5404 pitx2+= 4&0] 7PEA=] 9F Hetel
Al 2]ord A wl (odontogenic band)2] ®oFo 2 7
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Stage 55

Stage 56

Stage 57

Fig 2. Pitx2 expression in the upper jaw of Xenopus lae-
vis. At stage 54 (A) pitx2 is expressed in the odontogenic
band and the tooth germ (arrow) anterior to the nose
(black circles). At stage 55 (B) pitx2 is expressed strong-
ly in the tooth germ which is shown round shape, and
weakly in the odontogenic band. At stage 56 (C) pitx2 ex-
pression is observed strongly in the tooth germs and the
odontogenic band. The tooth germs are shown triangular
and round shapes. At stage 57 (D) pitx2 is shown strong-
ly in round tooth germs (arrowhead) and slender odonto-
genic band but weakly in triangular tooth germs (arrow).
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A H AHapoptosis) & ABEE ZZo|tH?, pirx2=
Z|obato] E3t oY, of gy o] Tz o P H=
2)otmtel A WA, pirx2S A AT AAF 9
2]8= Zobd 7] (dental placode) AEl= o o]AF
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ABSTRACT
Pitx2 expression, an odontogenic band marker in Xenopus laevis

Byung Seok Ko, Ji Soo Hong, Byung Keon Park, Young-Hoon Lee

Department of Oral Anatomy, School of Dentistry, and Institute of Oral Biosciences,
Jeonbuk National University

Amphibians are polyphyodonts, which continually replace teeth during their lifetime. Tooth development
starts from the dental lamina and the tooth germ goes through the placode, bud, cap, and bell stages. The dental
lamina contains stem cells and has been reported to express molecular markers. However, little is known about
the molecular markers in the odontogenic band of amphibians. In this study, pitx2 expression in the tooth germ
was investigated from 26 days post-fertilization (PF, stage 54) to 41 days PF (stage 57) by using whole mount
in situ hybridization in Xenopous laevis. The first tooth germ was formed anterior to the choanae and the tooth
germs developed in the mesiodistal direction. Pitx2 was expressed in the odontogenic band from stage 54 on-
wards and was expressed strongly in the tooth germ at stages 55 and 56. From stage 57, pitx2 was intensely
expressed in the round tooth germs and slender odontogenic band but mildly expressed in the triangular tooth
germs. These data demonstrate that pitx2 is a marker for the odontogenic band in Xenopus laevis and may play

a critical role in the tooth germ induction and formation.

Keywords: Xenopus laevis, odontogenic band, pitx2 expression
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