
Journal of Dental Research
DS1–DS4
© International & American Associations 
for Dental Research 2015
Reprints and permissions: 
sagepub.com/journalsPermissions.nav
DOI: 10.1177/0022034515598135
jdr.sagepub.com

Research Reports: Biological

XXX10.1177/0022034515598135Journal of Dental ResearchTransformation of Chondrocytes into Bone Cells
research-article2015

1Department of Biomedical Sciences, Texas A&M Baylor College of 
Dentistry, Dallas, TX, USA
2Department of Genetics, The University of Texas MD Anderson 
Cancer Center, Houston, TX, USA
3State Key Laboratory of Oral Diseases, West China Hospital of 
Stomatology, Sichuan University, China
4Department of Experimental Medicine 1, Nikolaus-Fiebiger-Center 
of Molecular Medicine, University of Erlangen-Nuremberg, Erlangen, 
Germany
*Authors contributing equally to this work.

Corresponding Authors:
R.J. Hinton and J.Q. Feng, Department of Biomedical Sciences, Texas 
A&M Baylor College of Dentistry, 3302 Gaston Ave, Dallas, TX 75246, 
USA. 
Email: bhinton@bcd.tamhsc.edu; jfeng@bcd.tamhsc.edu

Chondrocytes Directly Transform into  
Bone Cells in Mandibular Condyle Growth

Y. Jing1*, X. Zhou2*, X. Han3, J. Jing1, K. von der Mark4, J. Wang1,  
B. de Crombrugghe2, R.J. Hinton1, and J.Q. Feng1

Appendix



DS2	 Journal of Dental Research ﻿

Appendix Figure 1. Ossification is initiated from the inferior region of condylar ramus. (a) The cartoon shows condyles from mice with the 
cross of Rosa26-tdtomato and Col10-Cre. (b) The E16.5 confocal image reveals red chondrocytes on top and a few red bone cells in the inferior area 
(low magnification, upper panel; high magnification of inset, lower panel, red arrows) and (c) an expansion of red bone collar in E18.5 (red arrows). 
Toluidine blue–stained images from adjacent sections are included to assist in visualizing the confocal images. Ob, osteoblasts.
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Appendix Figure 2. In the superior, middle, and inferior regions of 
the bone underlying the mandibular condylar cartilage, the number of 
red, yellow, and green cells were manually counted to quantitate the 
percentage of chondrocytes transformed into bone cells in the condylar 
ramus. Counts were made from 4 condyle samples (see Fig. 4 in the 
main article for detail).

Appendix Figure 3. The Col1 in situ hybridization revealed positive 
signal in all osteoblasts (Ob) and some osteocytes (Ocy) in a 3-wk-old 
mouse condyle sample. Mouse antisense RNAs for Col1 were used for 
in situ hybridization as described previously (Lu et al. 2011). An in situ 
hybridization with fluorescein labeling approach (Roche, Indianapolis, 
IN, USA) was used to label Col1 mRNAs in subchondral bone, in which 
all Ob and some Ocy cells were in green color. HP, hypertrophic 
chondrocytes.
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Appendix Figure 4. A time series illustrates the gradual transformation of chondrocytes into bone cells in subchondral bone. The compound mice 
were collected at days 1, 2, 8, and 14 after activation of Agr-CreERT2 by tamoxifen injection at 2 wk of age. The confocal images showed a gradual 
increase in red bone cells in subchondral bone, with few in days 1 and 2 but a sharp increase in days 8 and 14. These images further support the 
concept of the direct transformation of chondrocytes into bone cells.
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