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Purpose: Phosphatase and tension homolog (PTEN) has been known to play a role of maintenance of homeostasis over
the body. It is little known about the roles of PTEN in periodontal complex. The purpose of this study was to explore the role
of PTEN in periodontal complexes after removing PTEN from osteoblasts and odontoblasts.

Materials and Methods: The resulting OCN-Cretg/+;Ptenfl/fl mice were created after by conditionally eliminating the
PTEN gene using an Osteocalcin (OCN) Cre driver and the resulting OCN-Cretg/+;Ptenfl/fl mice (experimental group)
were compared with the wild type mice (control group) using micro-CT, histology and immunohistochemical analyses. The
amount of dentin and alveolar bone was analyzed, and osteopontin and bone sialoprotein in the periodontal ligament space
(PDL) were evaluated and collagen in the PDL was analyzed quantitatively and qualitatively.

Results: Micro CT showed that dentin and bone were significantly accumulated in an experimental group. Dentin sialo-
protein was significantly increase in dentin of an experimental group. Internal balance in the PDL was altered with increased
expression of PCNA in an experimental group.

Conclusions: Loss of PTEN causes an increase of dentin and bone in the periodontal complexes with an alteration of
internal balance in the PDL. These findings underscore the effect of PTEN on homeostatic control of periodontal complexes.
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embedding 3 & 8-um F7& A= ¥ Superfrost plus
£2}o]=(Thermo Scientific, Waltham, MA, USA)< ©]
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Figure 1. 0{0|22 CT &4
(A, B) There was no difference of tooth size and shape between a control and an experimental group.
However, the amount of dentin and alveolar bone was increased in an experimental group compared
to that in a control group. (C, D) In an experimental group, the width of periodontal ligament space was
decreased and rough root surface was observed.

Figure 2. X|0tQ] £~ THH 2
(A) The pulp space was not observed in an experimental group on the 1% plane. (B) The pulp space was
scarcely observed in an experimental group on the 2™ plane. (C) The size of the pulp was very small in an
experimental group on the 3¢ plane. (D) The size of pulp in an experimental group on the 4" plane was the
same as that in a control group on the 1% plane.
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Figure 3. HAI S St X|0t120| 2
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W= 94 F ol OPNO| MY tixtar} H]

Fg 3

(A) There was no different expression of osteopontin between a control and an experimental group. (B)
There was no different expression of bone sialoprotein between a control and an experimental group. (C)
Expression of dentin sialoprotein was increased in an experimental group. d, dentin; ab, alveolar bone; p,
pulp; pdl, periodontal ligament. All scale bars are 500 um.
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OcCre;Pten™

Fibromodulin

Collagen

Figure 4. X[Z=QICH LHO| £X} ME5HS HH35}

Fig 3

(A, B) Picrosirius red staining showed no difference of orientation of collagen fibers between a control
and an experimental group. (C, D) Expression of periostin showed no difference between a control and
an experimental group. (E, F) Expression of fibromodulin was decreased in an experimental group. (G, H)
Expression of collagen was increased in an experimental group. d, dentin; ab, alveolar bone; p, pulp; pdl,

periodontal ligament. All scale bars are 500 pm.
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Fig 4

(A, B) H&E staining showed no difference in general structure between a control and an experimental
group. (C, D) Expression of PCNA was increased in an experimental group. (E, F) DAPI staining showed an
increase of cell density in an experimental group. (G, H) TUNEL staining showed a decrease of apoptosis
in an experimental group. d, dentin; ab, alveolar bone; p, pulp; pdl, periodontal ligament. All scale bars are

500 pm.

e % % AoirkFig
4.G & H).
HangHE B ﬂw AR 728
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