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In the search of Runx2 target genes in chondrocytes, we found that Tem8
expression is upregulated by Runx2. Tem8 was highly expressed in cartilaginous tissues and was
directly regulated by Runx2. In skeletal development, the process of endochondral ossification
proceeded similarly in wild-type and Tem8-/- mice. However, the limbs of Tem8-/- mice were shorter
than those of wild-type mice from embryonic day 16.5 due to the reduced chondrocyte proliferation.
Chondrocyte-specific Tem8 transgenic mice exhibited shortened limbs, although the process of
endochondral ossification proceeded as in wild-type mice. BrdU-uptake and apoptosis were both
increased in chondrocytes, and the apoptosis-high regions were mineralized. These findings indicated

that Tem8, of which the expression is regulated by Runx2, plays an important role in chondrocyte
proliferation and that overexpression of Tem8 causes chondrocyte apoptosis accompanied by matrix
mineralization.
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To identify genes under the regulatory control of Runx2, we performed in vitro experiments using
chondrocytes. We introduced Runx2 by infection of adenovirus and screened molecular targets of
Runx2 by microarray techniques. Tem3
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highly expressed in tumor endothelial
cells. It encodes a type | membrane protein that can act as a receptor for the anthrax toxin. However,
there is no report of Tem8 in bone tissue. To examine gain of function phenotypes during skeletal
development, we cloned Tem8 full length cDNA and prepared transgenic mice overexpressing Tem3
in chondrocytes by using the Col2al promoter. Interestingly, Tg mice overexpressing Tem8 displayed
alkaline phosphatase (Alp)-independent ectopic calcification in epiphysis, and many chondrocytesin
the mineralized regions were TUNEL-positive.
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followed it (Fig.2). OA isthe most common chronic
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Fig.2 Ectopic Mineralization Was Caused by Apoptosis.
(Int. J. Mol. Sci. 2020, 21, 2425)

Runx?2 is a transcription factor, which is essential for osteoblast differentiation and chondrocyte
maturation. However, a small number of Runx2 targets in chondrocytes have been characterized. We
screened Runx?2 targets using microarray techniques and found that Tem8 (Tumor endothelial marker
8, also named asAntrx1) isone of the Runx2 targetsin chondrocytes (unpublished data). We generated
transgenic (Tg) mice overexpressing Tem8 in chondrocytes using Col2al promoter, which directs the
expression to chondrocytes. Overexpression of Tem8 in chondrocytes induced chondrocyte apoptosis
and disturbed the development of cartilaginous structures (unpublished data). The main purposes of
this study are to elucidate the roles of Tem8 in skeletal development and the molecular pathway of the
induction of apoptosis by Tem8, which may provide a novel insight into the pathogenesis of
osteoarthritis (OA).
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Runx2 is essential for osteoblast differentiation and
chondrocyte maturation. A high-throughput screening of H3Kdme2 |
chondrocytes overexpressing Runx2 revealed anew target ="
gene of Runx2 in chondrocytes, Tem8. Sequence analysis p300
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study found that Tem8-TG mice showed abnormal o b ot
calcification in the bone secondary calcification center,
which significantly induced chondrocyte apoptosis, leading to abnormal calcium and phosphorus
metabolism in the body. Apoptosisisarisk factor for osteoarthritis, and Runx2 is one of the genes
responsible for osteoarthritis. Human genetic disease studies have shown that Tem8 gene mutations
cause GAPO syndrome, arare autosomal recessive disorder characterized by growth retardation.
Therefore, elucidating the regulation mechanism of Tem8 on chondrocyte proliferation and
apoptosisis not only helpful to understand physiological bone development, but also helpful to
elucidate the pathogenesis of bone diseases such as osteoarthritis and GAPO syndrome.

Antxrl/Tem8 is highly expressed in tumor endothelial cells and is areceptor for anthrax toxin.
Mutation of Tem8 causes GAPO syndrome, which is characterized by growth retardation, alopecia,
pseudo-anodontia, and optic atrophy. However, the mechanism underlying the growth retardation
remains to be clarified. Runx2 is essential for osteoblast differentiation and chondrocyte maturation

and regulates chondrocyte proliferation through Ihh induction. (newborn)

In the search of Runx2 target genes in chondrocytes, we found wild-type Tem&*-
that Tem8 expression is upregulated by Runx2. Tem8 was | ¢ M | ||
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Tem8-/- mice. However, the limbs of Tem8-/- mice were (6 weeks)

shorter than those of wild-type mice from embryonic day 16.5
due to the reduced chondrocyte proliferation. Chondrocyte-
specific Tem8 transgenic mice exhibited shortened limbs,
although the process of endochondral ossification proceeded as
in wild-type mice. BrdU-uptake and apoptosis were both
increased in chondrocytes, and the apoptosis-high regions were
mineralized. These findings indicated that Tem8, of which the
expression is regulated by Runx2, plays an important role in
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