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Abstract
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R2BFZNColRa1ZRBEL TV I BEFHRREZERENE VB ZEI M- EBEFMREELTEEL,
M8 A kL& F B2 (hypermineralizing osteoblasts) s & &1 1=,
Osteoblasts are cells that produce bone matrix and form mineralized bones. We revealed that
auditory ossicles were the most highly mineralized bones in the mouse skeleton by quantitative
bone mineral density (BMD) analysis using micro CT. Moreover, analysis of Col1a1-GFP
transgenic mice expressing green fluorescent protein under control of the type | collagen (Col1a1)
promoter indicated that the auditory ossicles express extremely low levels of type | collagen
relative to surrounding bones. These results suggest that the high BMD of auditory ossicles is
caused by specialized collagen matrix. We therefore analyzed collagens from auditory ossicles, to
gain insight into collagen subtypes produced by Col1a1low osteoblasts in high BMD bones. By
mass spectrometry, the femoral diaphysis exhibited type | collagen only, a skeletal bone exhibiting
average bone mineral density, while bony auditory ossicles produced both type | and Il collagens,
as major components of the collagen matrix. This was surprising because type Il collagen is
thought to be predominantly expressed in cartilage. In situ hybridization also demonstrated that
osteoblasts in auditory ossicles express Col2a1. In vitro experiment using a mesenchymal stem
cell line indicated that exogenously-added collagen matrix subtypes altered the expression pattern
of type | and type Il collagens, and osteocalcin. This suggests that characteristic collagen matrix of
auditory ossicles can stimulate generation of Col2a1-expressing cells. From these data, we
propose that these Col2a1-expressing cells, be called ‘hypermineralizing osteoblasts'.
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Identification of osteoblast lineage that produces high bone mineral density bones

1. HIREBRFROBE

BEFMBILEREEEZDWL. GIIE B2 ELE T 5HIBTHS, NMIVACT EEXZAVTIY VAL BB EZELEEMIZAIRIE
LIzECA . BEINEDBERENRLEN 2. T, BIZEFNDEV/ANVED 9EIULEEZHDHB I RS-V ORIBELAIRILET
Z5 Collal-GFP YO REHELIHER. BEENSVWENEERABEDOFICEARTI#IS—S U OEBRMBIHRIZENIEA -
o UEDZEMNS, BINEDBEENESVNERIEEEEIV/INVEDEWNIHDEEZ. BEEEOEVWE/NELETHNLEZTED
REBBRBOZTNTNILCEREEIV NN VEEZHEL. BEEAHEToz. REEMISERARIEBEOTEMBEANEE THIEER
SNTWWSIEIS—SoDaMBHENEDIZHL, B/MEMASFKIRICMATIRIS—SUtgHEIn-, . 1EIS5—45>
[FHMBEREEEZZONTHY., AIELBEOEERS ELTRESKECEFENGER TH o=, SHITinsitu N(TYFLE— 3>
IZ&Y N BO5—5VBIEF Col2al DRBERANLIAH. REBR TIEIHEIRDENE ML T Col2al HNFEIBLTLM=DIZxIL. BE/b
ETEIEEMBEICNZ., RIRIEBEOMIENEBTEZEEALTLSEFMIETYE Col2al AFKBLTLSIENERTE -, £-. BEXR
EEMEERNV BB L EERRCE. I BaS—4F U0 I #MaS5—4FY Iy RTOTF7—EHE . BEMEEEEOT
LEGCFHOEEINMENEEDENNII>TELLTEIIENESMN LGSz, COBRIE. MENEEDEVWAEEZENSVEE
EETIEFMEAODILEZTET L LETRELTNVD, U EDHERKY, HAIEID Col2al #HRBLTLSEFMEEEEED
EWVEEESF-LEFMRELTRIEL., BHA R EFHEE (hypermineralizing osteoblasts) | &% {F77=,

2. MRBRRAEEOBE R

Osteoblasts are cells that produce bone matrix and form mineralized bones. We revealed that auditory ossicles were the most highly
mineralized bones in the mouse skeleton by quantitative bone mineral density (BMD) analysis using micro CT. Moreover, analysis of
Col1a1-GFP transgenic mice expressing green fluorescent protein under control of the type I collagen (Collal) promoter indicated
that the auditory ossicles express extremely low levels of type I collagen relative to surrounding bones. These results suggest that
the high BMD of auditory ossicles is caused by specialized collagen matrix. We therefore analyzed collagens from auditory ossicles, to
gain insight into collagen subtypes produced by Collallow osteoblasts in high BMD bones. By mass spectrometry, the femoral
diaphysis exhibited type I collagen only, a skeletal bone exhibiting average bone mineral density, while bony auditory ossicles produced
both type I and II collagens, as major components of the collagen matrix. This was surprising because type II collagen is thought to be
predominantly expressed in cartilage. In situ hybridization also demonstrated that osteoblasts in auditory ossicles express Col2al. In
vitro experiment using a mesenchymal stem cell line indicated that exogenously—added collagen matrix subtypes altered the
expression pattern of type I and type Il collagens, and osteocalcin. This suggests that characteristic collagen matrix of auditory
ossicles can stimulate generation of Col2al—-expressing cells. From these data, we propose that these Col2al—expressing cells, be
called ‘hypermineralizing osteoblasts’.
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