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Inorganic Phosphate in Tissue Engineering Slc20a2 KO Mlce Exhlblt Blunted Incisors

Increased use of intraosseous implants and bone grafting materials requires an understanding of
many factors influencing their success. Inorganic phosphate (Pi) is an important factor in hard tissue
mineralization and tissue regeneration: increased Pi availability by alkaline phosphatase adhesion on
a fibrin scaffold was shown to significantly increase bone formation over an untreated fibrin scaffold
in mouse calvarial defects (1). Our lab was the first to report that phosphate transporter S/ic20a2 KO
mice exhibit stunted growth and decreased bone mineral density compared to WT (2). Here we
extend these studies to further investigate the role of S/c20a2 in regulating hard tissue
differentiation and mineralization to provide tools for tissue engineering applications.

Objectives

1. Investigate the role of PiT-2 in bone and tooth
formation in vivo.
2. Investigate the effects of PiT-2 knockout (KO) on
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bone mineralization through histomorphometry. unctio
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Slc20a2 KO Decreases Osteoblast Number and

homozygote / ’

Figure 1: microCT images from
10 week old PiT-2 KO
homozygous mouse (right)
showing narrower angle of
mandible and blunted incisors
compared to the WT (left).
Arrow points to KO incisors
exhibiting blunting.

Sic20a2 KO Decreases Relative Enamel
Volume in Molars

Parameter, Wild Type Sic20a2| p value (t
(n=9) Knockout test)
(n=6)
11.9+£2.56 3.84+1.29 0.0194*
3.10+£0.38 2.75+£0.41 0.1343 Figure 4. microCT images
37.7¢4.45  333+1.65  0.0540 e (omen showim oS
1.78+0.13 1.17+£0.05 <0.001* decreased enamel
mineralization in the molars
using false coloring
433i068 338i038 00084 Compared to WT littermate
(upper). Arrows point to
0.31+0.09  0.29+0.03  <0.0071* molars with decreased
95.6+£23.3 56.9+17/.2 0.0041+*
0.32+0.08 0.1940.11 0.0245%
24.6+2.59 23.6x4.71 0.5963
3.94+1.06 3.81+1.22 0.8290 PiT-2 Is The Predominant Pi Transporter In

Table 1: Histomorphometric analysis of bone parameters (3) of 16-week
old female PiT-2 WT and KO mouse vertebrae.

Vascular Matrlx Vesicles

GM CM
PiT-2 Localizes in Mineralizing Tissues in PiT-1
Odontogenesis
Mineralized Bone Volume Decreases PiT-2
With S/c20a2 Defmency .

WT
(75% C57BL6 and

25% C57BL6 NTac) CL MV

Figure 5. Matrix vesicles (MV) or cell lysates (CL) were isolated
from mineralizing human VSMCs and examined by Western

Y Ty S S blotting for PiT-1, PiT-2, and Annexin V (Ann V). GM=growth
40X Negative Control A0AH&E. Y e, medium, CM=mineralizing media. Left - MVs visualized by TEM.
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Figure 2: Von Kossa stained PiT-2 WT and KO mouse vertebrae imaged at Figure 3: PiT-2 WT P3 stained maxillary incisors. Upper Right: hematoxylin
20x magnification showing decreased trabeculation and relative bone and eosin staining showing collagen rich predentin and enamel matrix  NIH R35 HL139602 to CG

(arrows). Upper Left: DAPI and IF negative control (no primary antibody). NIH NIDCR NRSA F30DE029094 to PW
Lower Left and Right: DAPI/SIc20a2 staining showing Slc20a2 localization in » Morton-Awamura Pediatric Dentistry/Oral Biology Leadership in

newly mineralizing dentin and enamel (arrows). Legend: Ab = Ameloblast; Children’s Oral Health Research Endowed Fellowship to PW
Od = Odontoblast. 25 pym scale bars.

volume in PiT-2 KO female mice compared to PiT-2 WT female mice.



