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Dissociated mouse tooth germ epithelial cells retain
the expression of tooth developmental genes during
reaggregation process

Xuefeng Hu, Chensheng Lin, Bingmei Wang, Pingping Han, and Yanding Zhang
Key Laboratory of Developmental and Neuro Biology of Fujian Province, College of Life Sciences, Fujian Normal University, Fuzhou 350108, China

Abstract: Generation of bio-engineered teeth by using stem cells will be a major approach for bioengineered implantation.
Previous studies have demonstrated that dissociated tooth germ cells are capable of generating a tooth after reaggregation in vitro.
However, the cellular and molecular mechanisms underlying this tooth regeneration are not clear. In this study, we dispersed E13.5
molar germ into single cells, immediately reaggregated them into cell pellet, then grafted the reaggregates under mouse kidney
capsule for various times of culture. We investigated the morphogenesis and the expression of several developmental genes in dental
epithelial cells in reaggregates of tooth germ cells. We found that dissociated tooth germ cells, after reaggregation, recapitulated
normal tooth developmental process. In additon, dissociated dental epithelial cells retained the expression of Fgf8, Noggin, and Shh
during reaggregation and tooth regeneration processes. Our results demonstrated that, despite of under dissociated status, dental
epithelial cells maintained their odontogenic fate after re-aggregation with dental mesenchymal cells. These results provided
important information for future in vitro generation of bio-engineered teeth from stem cells.
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Fig. 1

Schematic diagram showing generation of tooth from dissociated tooth germ cells after reaggregation and grafting under

mouse kidney capsule. The mouse tooth germ is isolated from mandible, and dissociated into single cells. Then, the single cell
suspension is reaggregated into cell pellets, and grafting under mouse kidney capsule. Tooth is formed 2-3 weeks after

transplantation.
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Fig. 2 Histological comparison between development of the normal tooth and that of the reaggregated tooth germ after kidney
transplantation. (A—C) Developmental process of a molar tooth. (A) The cap stage at E14.5. (B) The bell stage at E17.5. (C) The
terminal differentiation stage at PN3. (D—F) Developmental process of a reaggregated tooth germ. (D) The cap stage after 4 days
kidney capsule culture. (E) The bell stage after § days kidney capsule culture. (F) The terminal differentiation stage after 14 days
kidney capsule culture. Abbreviation: d, dentin; e, enamel; p, dental pulp; am, ameloblast; de, dental epithelium; dp, dental pappila;
od, odontoblast; pn, postnatal; iee, inner enamel epithelium; oee, outer enamel epithelium.
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Fig. 3 Expression of Fgf8, Noggin, and Shh in the epithelium of nornal and reaggregated tooth germs. (A—C) The expression of
tooth developmental genes in the dental epithelia of the normal molar tooth germ at the bud stage. (A) Expression of Fgf8. (B)
Expression of Noggin. (C) Expression of Shh. (D—F) The expression of tooth developmental genes in the dental epithelia of the
reaggregated tooth germ after 3 or 6 days kidney capsule culture. (D) Expression of Fgf8. (E) Expression of Noggin. (F) Expression of
Shh. Abbreviation: de, dental epithelium.
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