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We have identified Osteocrin (OSTN) as heart-derived osteogenesis inducer (HDOCI) last year;
therefore, we hereafter use OSTN instead of HDOCI. In collaboration with Dr. Yokoi’s group
(Kyoto Univ.), we developed OSTN transgenic mice (Ostn-Tg) in which Ostn is produce under the
promoter of secretory amyloid precursor in the liver. Ostn-Tg mice exhibited the elongation of
body length (from the mouth to the end of the tail). In clear contrast, Ostn LacZ knock-in mice
exhibited the shortening of the body length. This result was obtained by the backcross of the mice
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more than six times. The elongation and shortening of the body length could be explained by the
mechanism that Ostn binds to clearance receptor of natriuretic peptide (NP) family receptor
(NPR3), because CNP promotes the elongation of bones. Consistently, when we measured the
blood pressure (BP) of Ostn-Tg mice, those mice showed the elevation of blood pressure (both
systolic and diastolic BP) compared to the littermates. Indeed, the concentration of ANP was
increased in the Ostn-Tg mice (Ostn-Tg, 13 pmol/L vs control, 5 pmol/L). These results suggest
that binding of OSTN to NPR3 results in the increased NPs by inhibiting the clearance of NPs
by NPR3. Phenotypes observed in Ostn-Tg; elongation of bones and increased BP are ascribed to
the increased NPs in tissues and those in blood.

We have established the chemiluminescent-linked enzyme immunosorbent assay (CLEIA) to
measure Ostn in the blood with Dr. Yokoi’s group. Using this CLEIA, we found that the
concentration of the Ostn-Tg mice with high copy number of Ostn transgene was greater than 50
ng/mL, whereas that of the wild type mice was below the detection level using CLEIA. To
understand the role for Ostn in renal function, we examined the expression of NPR3 in the model
of renal fibrosis (unilateral ureteral obstruction (UUO) model). The expression of NPR3 mRNA
was 10 times increased in the kidney with UO compared to that without obstruction. This
expression change was also observed in the UUO model of NPR3 mice, suggesting insignificant
role for Ostn in the progression or prevention of kidney disease. The Yokoi’s group further
analyzed the molecular mechanism underlying the elongation of the body length by carefully
looking at the endochondral ossification and membranous ossification. The growth plate was
enlarged in the Ostn-Tg, suggesting that the CNP-dependent growth.

In collaboration with Dr. Mukoyama ‘s group, we have further examined the expression of Ostn
in another acute kidney injury model (ischemia-reperfusion injury (IRI) model). Of note, the
expression of CNP mRNA in the contralateral kidney was markedly suppressed after IRI (Fig 1b).
Because we have recently revealed that Ostn can enhance the CNP signal through antagonizing
its clearance receptor NPR3 in bone, our results suggested that increased HDOCI after IRI locally
or in circulation could affect the CNP signal also in the kidney. To understand the involvement of
Ostn during the transition between acute kidney insufficiency and chronic renal failure, we have
tried to investigate the expression pattern of Ostn during the progression of atrophy to immature
chronic kidney diseases.

To understand the blood vessel maintenance system that supports the homeostasis regulated
by hormones, Dr. Terai’s group (Kyoto Univ.) unraveled a new molecular mechanism by which
blood vessels were regressed during maturation. Yapl/Wwtrl were essential for the regression of

caudal vein plexus (CVP) to form a single ventral vein.
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