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Fig. 1. Expression pattern of Thx3 in vitro E13.5 palate cultured for 48 hours.

(A) Schematic diagram of culture methods employed in this experiment. Reverse culture, in which palatal
shelves were cultured in opposite orientations. One side of the palatal shelf from the other embryo was
rotated 180 degrees and cultured with the contralateral palatal shelf from another E13.56 embryo in the normal
orientation. (B) Reverse in vitro culture at 48 hours: Thx3 was expressed only in the anterior region of the
palate (arrowheads). (C, D) After frontal sectioning, the palate was seen to be not completely fused and
Thx3 expression was observed only in the anterior region of palate mesenchyme (arrowheads). dotted line
indicates the section plane. ®, anterior: ®, posterior: dotted circle, first molar region: f, filter paper: m,
molar: ps, platal shelf. Scale bars in B = 600 g m: C, D = 200 # m
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Fig. 2. Changes in some expression and rescue after removal and recombination of palate mesenchyme.

All black dotted lines show section plane, and gray dotted lines indicate basement membrane between oral
epithelium and beneath mesenchyme. All gray dotted circles indicate recombined epithelium region. (A, D.
G, J) Epithelium removed. (A, D) Thx3 expression was not detectable, even in section. (G) Bmp4 expression
was not observed in anterior. but strongly expressed in posterior region (arrowhead), (J) See also section
showing, Bmp4 expression in mesenchyme. (B. G, H. I) Palate epithelium recombination. (B) In anterior, Thx3
expression rescued by recombined epithelium (gray dotted circle). (E) Frontal sectioning showed that Thx3
expression was rescued in the mesenchyme near recombined palate epithelium. (C) Epithelium also induced
expression of Thx3 (gray dotted circle) in posterior palate, (F) Section shows rescued Thx3 expression in
mesenchyme. (H) Recombined epithelium (gray dotted circle) led to recovery of Bmp4 expression in anterior
of the palate. (K) After frontal sectioning, strong expression of Bmp4 observed in anterior mesenchyme
adjacent to recombined palate epithelium region. (I) Strong Bmp4 expression induced by palate epithelium
(gray dotted circle) in posterior palate. (L) Frontal sectioning revealed strong Bmp4 expression adjacent to
recombined palate epithelium. e, epithelium. Scale bars in A-C, G-I = 600 # m: D-F, J-L = 200 # m,
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in vivo in vivo

Supplementary Fig.” (A) At E13.5, Tbx3 expressed only in anterlor to middle region of palatal shelves. (C, E) Frontal
sections. Tbx3 expression in anterior palate in mesenchyme (arrowheads). (B) At E14.6. Thx3 expression still
detected in anterior to middle region of palate, but not in posterior. (D. F) After sectioning, Thx3 expression detected
anterior palate mesenchyme (arrowheads). (G) After 48 hours culture., Thx3 expression malntained at high levels in
the anterior region but not posterior (arrowheads). (H) After frontal sectioning, the palate was seen to be fused and
Thx3 expression was observed in the anterior region of palate mesenchyme (arrowheads). (1) At E13.5, Bmp4 was
expressed only in anterior to middle region of secondary palate. (J) At E14.5, Bmp4 expression detected in the rugae
of the anterior palatal region. (K. M) After frontal sectioning, strong expression of Bmp4 observed throughout
mesenchyme of anterior palatal shelf (arrowheads), but not in posterior at E13.5. (L, M) Frontal sectioning revealed
that at E14.6 expression of Bmp4 concentrated in mesenchyme just below the epithelium in palatal rugae
(arrowheads). (O, P) Culture at 48 hours in vitro E13.5 palate, Bmp4 strongly expressed in mesenchyme near the
epithelium in anterior palate (arrowheads). Black dotted line indicates the sectlon plane. epl, epithelium: ns. nasal
septum: mes, mesenchyme: ps, palatal shelf. Scale barsin A, B, G, |, J. 0 = 800 # m: C-F. H K-N, P =200 #m
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- ABSTRACT -

Expression patterns of Tbx3 and Bmp4 through tissue interaction
during secondary palate development

Jong-Min Lee, Jae-Young Kim, Han-Sung Jung

Department of Oral Biology, Oral Science Research Center, College of Dentistry,
Brain Korea 21 Project, Yonsei University, Korea

Craniofacial malformation is the most common birth defects that occur in humans. During the secondary palate development,
two shelves elevated to a horizontal position above the tongue, then they completely fused in developing embryo. In this study,
the precise morphological changes in control and reverse culture (180 degree rotation) of the developing palate were examined that
could find the key features of morphological differences between control and reverse culture. Moreover, for reveal the function of
epithelium in palatogenesis, we removed and recombined palatal epithelium. Our results show that epithelial-mesenchymal
interactions are essential to 7bx3 and Bmp4 signalling because after remove the palatal epithelium, expression of Tbx3 and Bmp4
were not detected in developing palate. The present study shows interaction between these molecules in palatal development.
Furthermore, our results demonstrate that development of the anterior palate may have completely different signalling network
independently of development in the posterior palate.

Key Words: Palatogenesis, Morphogenesis, Epithelial-mesenchymal interactions. 7bx3. Bmp4.
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