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Does semaphorin regulate differentiation and network among cells
in osteocyte?

SATO TSUYOSHI
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We have found that osteocytes express plexin Al, A2, A3, B1, B2, C1 and both plexin Al and
plexin A2 increase mRNA expression sequentially. Osteocytes produce semaphorin 3A protein.
Semaphorin 3A induces the expression of E11, connexin 43 and DMPL1 in osteocyte. Using
soft x-ray analysis, we detected high bone mineral in mice whose femur effected with
hydrogel with semaphorin 3A in comparison with the control. Taken together, we
discovered that semaphorin 3A regulates differentiation and dendrite extension on
osteocytes in vitro and also promotes maturation of bone in vivo.

900,000 270,000 1,170,000
800,000 240,000 1,040,000
900,000 270,000 1,170,000
260,000 780,000 3,380,000

semaphorin

Serini 2003, Kikutani & Kumanogoh
2003

semaphorin
semaphorin




semaphorin

semaphorin
semaphorin 3
(3A/BI/C/DIEIF) 7A
MLO-Y4 Kato 1997

semaphorin 3A 3C semaphorin 7A

R&D, neuromics

dendrite outgrowth

transwell assay Karagiosis 2007
FluoroBlok  24-Multiwell  Insert  System
(pore=1.0pam) BD Falcon calcein

MLO-Y4 semaphorin
FluoroBlok 24-Multiwell Insert
semaphorin
pore chamber

CytoFluor 4000 (Applied Biosystem)

semaphorin

HuoroBlok insert opaque insert membrane
;Chamber i
'3 f" calcein-stained osteocyte

| osteocyte
dendrites

excitation (485 nm)  emission (530 nm)

dendrite outgrowth transwell assay

semaphorin 3A

semaphorin

Yamamoto
Yamamoto

2006
soft
X-ray
semaphorin
plexin MRNA
RT-PCR
MC3T3-E1
MLO-Y4 MLO-Y4  Missouri
Bonewald
plexin A1,A2,A3,
B2,C1
ascorbic acid(50pag/ml)
[3-glycerophosphate(10mM) 14
plexin
Bl

plexin A1,A2,A3 semaphorin 3A
semaphorin 3A
semaphorin 3A
semaphorin 3A

MLO-Y4  semaphorin 3A
semaphorin
3A Western Blot
MLO-Y4 24 h

control SEMA 3A 100ng/ml

MLO-Y4

days 1 10

Sema 3A

B-actin

plexin B1
semaphorin 4D



in vivo

semaphorin 4D

plexin

RT-PCR
Neuropilin-1, Neuropilin-2, Met, LLCAM, ErbB2,
CD72
plexin
C1
Al,A2
B3, A4, D1

Al, A2, A3, Bl, B2,

Neuropilin-1,
Neuropilin-2, Met
L1CAM, ErbB2, CD72
semaphorin 3A

In vitro
MLO-Y4 MLO-Y4
days days 1 3
plexinAl Nrp-1
plexinA2 Nrp-2
plexinA3 L1CAM
plexinA4 VEGFR2
plexinD1 ‘H-actin

semaphorin 3A

E11,

FGF23, SOST
Runx2, osterix MmRNA

dendrite outgrowth
transwell assay

semaphorin 3A in vivo

semaphorin 3A

soft x-ray

MLO-Y4 (serum free condition)
+rmSema 3A (100 ng/mL)

MLO-Y4 (2.5% FBSICS)
Incubation for 4days

hours 0

-

3

control rmSema 3A
100 ng/mL
DMP1
o _
osteocalcin
b =
sSosT
B-actin
MLO-Y4 (serum free condition)
+rmSema 3A (100 ng/mL)
hours 0 1 3
ConneXin 43 =
Fe =
peen _
MLO-Y4 (serum free condition)
+rmSema 3A (100 ng/mL)
hours 0 1 3 6
DMP1
(130kD)

connexind3 [ N S —

p<0.05

1.81 ‘
17r

1.6f

Relative fold change
(osterix/GAPDH)

15¢

0 1 3

time (hours)

MLO-Y4 (serum free condition) + rmSema 3A (100 ng/mL)



Sema 3A

semaphorin

64
2010 6 24 25

€Y)
SATO TSUYOSHI

60406494



