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DiscussionBackground Information Research Question
•  We have documented the expression of AP-2a 

protein in upper and lower incisors in the dental 
epithelium at day 14 in wild type and transgenic mice.

•  We have documented AP-2a protein expression in 
wild-type mice at a late stage of tooth development 
(mouse embryonic day 16.5). AP-2a is localized to 
the molar epithelium with intense staining at the tips 
of the cusps (where the enamel and dentin form).

•  The results of the immunofluorescence performed for 
AP-2b and AP-2c on wild-type mice were unclear due 
to high background staining. We are currently 
working on optimizing the protocol for AP-2b and c

Hypothesis

•  Are AP-2a, AP-2b, and AP-2c proteins present in 
neural crest-derived cells during tooth development?

Methods

Adult mice have both incisor and molar 
teeth (Fig 1). We are studying 
developmental genetic differences 
between incisor and molar teeth in 
laboratory mice to identify genes that 
help dictate differences in tooth shape. 

Immunofluorescence
• Visual-spatial detection of proteins on histological sections. 
1.  A specific primary antibody attaches to the target AP-2 protein 

under investigation in the tissue.
2.  A secondary antibody with a fluorescent molecular tag attaches 

to the primary antibody.
3.  Proteins tagged with a fluorescent dye are visualized using 

confocal microscopy.

AP-2 Transcription Factors
•  AP-2 transcription factors are involved in cell proliferation and apoptosis 

during neural crest development 
•  it is known that transcription factor AP-2 alpha (Tfap2a) is necessary for 

craniofacial development in mice.

•  I predict the locations of AP-2a and AP-2b proteins at the 
bud and cap stages (embryonic days 13.5-14.0) will 
correspond with the location of the mRNA expression that 
we demonstrated in previous experiments.

•  Specifically, I expect that AP-2a will be in the dental 
epithelium and dental mesenchyme, and AP-2b will be 
expressed solely in the dental mesenchyme.

•  I hypothesize the location of AP-2c protein at the at the bud 
and cap stages of developing mouse teeth will be in the 
dental epithelium alone, the dental mesenchyme alone, in 
both the dental epithelium and mesenchyme, or neither 
tissue. 
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Results

•  Mammalian teeth develop from two tissues, 
the dental epithelium and the dental 
mesenchyme.

•  Dental mesenchyme is derived predominantly 
form the cranial neural crest

Mouse Tooth Development Figure 1. Lower dentition of a 
mouse, viewed from the top. 
A. Ever-growing incisors. B. 
Diastema (space), C. Molars. 
Photo: EDW.
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Oral epithelium 
thickens and 
invaginates into 
the mesenchyme 
(Nanci 2013)

Infiltration of 
epithelium into the 
underlying 
mesenchyme of the 
jaw (Nanci 2013)

The tooth continues 
to grow, and 
molecular signals 
from clusters of non-
dividing epithelial 
cells orchestrate the 
arrangement of cusps 
on the tooth surface 
(Nanci 2013)

Continued growth of 
the enamel organ 
resembles a “bell” 
shape and the tooth 
crown undergoes 
morpho-
differentiation into 
its final shape 
(Nanci 2013)

Figure 4. A. H&E stained anterior section through the face of a mouse at embryonic day (E) 13.5; B. H&E stained upper mouse 
incisor at E13.5; C. Upper incisor of Sox10icre;mTmG transgenic mouse at E13.5; D. In situ hybridization of upper mouse incisor at 
E13.5; E. AP-2a immunofluorescence on upper mouse incisor at E13.5. AP-2a is present in the dental epithelium. Blue is a nuclear 
stain (Hoechst), magenta is AP-2a proteins.

Figure 5. A. H&E stained anterior section through the face of a mouse at embryonic day (E) 13.5; B. H&E stained lower mouse 
incisor at E13.5; C. Lower incisor of Sox10icre;mTmG transgenic mouse at E13.5; D. In situ hybridization of lower mouse incisor at 
E13.5; E. AP-2a immunofluorescence on lower mouse incisor at E13.5. Blue is a nuclear stain, magenta is AP-2a proteins.

Figure 6. A. H&E stained anterior section through the face of a mouse at embryonic day (E) 13.5; B. H&E stained upper and lower 
mouse molars at E13.5; C. Upper and lower mouse molars of Sox10icre/mTmG transgenic mouse at E13.5; D. In situ hybridization of 
upper and lower mouse molars at E13.5; E. AP-2a immunofluorescence on upper and lower mouse molars at E13.5. Blue is a nuclear 
stain, magenta is AP-2a proteins.

Figure 3. Two views of 
mouse embryonic head at 
embryonic day 13.5; A. 
Arrow denotes direction 
head was cut. Planes 
denote location of sections 
in head. Green shows 
location of Fig. 4, Red 
shows Fig. 5, and blue 
shows Fig. 6; B. Front view

Figure 2. Mouse Tooth Developmental Stages. Drawings by EDW, after Tucker and Sharpe 2004.
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