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論 文 審 査 の 結 果 の 要 旨 

 
The present research is considered the first analysis of the microRNA-200a (miRNA-200a) 
effect on the development of primary and secondary cartilage in the mandible at that early 
embryonic stage. In this study, we hypothesized that miRNA-200a may have an early different 
regulatory effect on the ectomesenchymal interaction related to the formation of both 
mandibular condylar and Meckel’s cartilages anlagen. We test our hypothesis through studying 
the effect of miRNA-200a on the mandibular undifferentiated ectomesenchymal cells of 
Meckel’s cartilage as an example of primary cartilage and undifferentiated mesenchymal cells 
of condylar cartilage as an example of secondary cartilage at E10 stage of mouse embryonic 
development. Using modified trowel method, nine days’ mandibular organ culture system of 
E10 ICR mouse was implemented to study the mandibular morphological changes accompanied 
with applying gain and loss of function experiments following the transfection of miRNA-200a 
mimic. Timed pregnant ICR mice were used on gestational day 9(E9), 10(E10), 11(E11), 12(E12), 
13(E13) and 14(E14). The head of the embryos was isolated and subsequently, the mandibular 
process of the first branchial arch was microdissected under the microscope. The miRNA-200a 
expression analysis in the mandibular process during normal development was assessed by 
qRT-PCR and Insitu hybridization at E9, E10, E11, E12, E13, and E14.The Mandibular 
processes of E10 ICR mouse were isolated and cultured for 9 days using a modified Trowell 
organ culture system and a serum-free, chemically defined gibco BGJb medium. DiI-tracing 
was performed to determine the best injection site that targets the initial ectomesenchymal 
condensation of both condylar and Meckel's cartilages anlagen of the isolated mandibular 
processes. Using microinjection and electroporation, we transfected miRNA-200a mimic in the 
determined sites of the right side of the mandibular explant. Small interfering RNA (siRNA 
was transfected in the same way as a negative control. Non-injected mandibular explants were 
also cultured as a growth control. Alcian Blue staining and quantification was performed to 
evaluate the phenotypic effect of miRNA-200a transfection on the condylar and Meckel’s 
cartilages. In this study using DiI labeling we could determine the initial location of the 
ectomesenchymal progenitor cells aggregation for both the condylar and Meckel’ s cartilages 
before they finally condense and differentiate to form the relevant cartilage. The qRT-PCR 
analysis showed a gradual increase of miRNA-200a expression level in the mandibular process 
from E9 to E14 with a statistically significant difference between E9 and E14. However, in our 
previous study, the miRNA-200a expression level decreased from E14 to E18, this data suggests 
that miRNA-200a may have 2 different expression profiles during mandibular embryogenesis. 
The In Situ Hybridization analysis revealed absence of miRNA-200a in mandibular process at 
E10-E12. Nevertheless, miRNA-200a signal was notice at Meckel’s cartilage mesenchymal 
condensation as well as the ectomesenchymal tissue surrounding developing tooth germ in E13 
and E14 in conclusion, these results imply that miRNA-200a is related to the early formation 
pattern of the beginning of condylar chondrogenesis and Meckel’s cartilage in mandibular 
process during embryonic development.This paper contains novel findings and was deemed 
worthy as a Doctor of Philosophy (Dental Science). 


