(®)
2016 2017

ATF6

The role of bone metabolism of ATF6 as UPR transcription factor.
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We confirmed that the bone mineral density was increased in ATF6 knockout
mouse. We investigated the increase in bone formation capacity or the decrease in bone resorption
ability as the cause of the increase in bone density. Bone metabolism markers and histological
examination also gave results suggesting that osteogenic formation increased.

In vitro, the differentiation of osteoblast induced with BMP-2 was performed in the osteoblastic
cells collected from the skull of mice, and the ability to differentiate into osteoblasts was
enhanced in ATF6 knockout cells. Furthermore, the bone formation marker was more increased in ATF6
knockout cells. Similar results were obtained by staining with cells.



XL C—19, F—-19—1,
1. WSO 5
ETOMITIE, /IRIERA N L RRE L
NS IC L > THX U NS
BFEMTOILTWD, /MKIZHT Y 7272 AR
BOH R ENEET D & PRI
f?%ﬁz/% NG TFRREE LI, L
TOREIZL D /MR A N LA Z LT
Wb (DB X7 EOLREEIEL
IR DB AH A RS D BIER T (2). & 2%
AN N e N L s i S N = IV
@ FHE Q).BEICH i Enx s
BravxF o -7uasr7 VY —LRTHET
FYR AR E R (4). 25 TS AR
oG T R P—V ANRNFEEIND,

@dﬂﬁ%;lﬁbdﬂiﬂi X7 AEE
DOEER LW i 2@ x DS b
FEx X N5 Z EDNITERLNIER
T&, LoLans, BEhckiT s/
KA R L RAREIZOWTIE+SIChbho T
W\ ARBFFETH S 2 #5 LiL
72

2. WHEOHEM
bbbk, /MaEA VR EEEHIE L
TWDH A NI EOHD 1 >THS ATF6 D
)T IR ATEEEN LRSS Z
LERHTICRE L-, ATF6 134 v 37 B D
%@tt&%%?é VTN e /Y"1
LS BHboTWna Z EnmonTng, &
BEHMORNN, 0N+ ¥ U ikiE
LD LD, MOERIZED L%
BN L, S OITHEEREIEDTLHEN A 5
NTWbEZ0 v 770 v~ A%EFAL,
FBHROFHRET T~ 7 A D EBRILE S
BETDHZEEAMET S,

3. WO ik
BEEBEMORIRD, BRI D 552
FMAR OFERETLHEIZ X B R A, BRINICE D
L FMIEOKERTICE2LDNERL
W29 %,

(1). in vivo OfEMT : B4 <7 2 L ATF6
7T N U AOBEEOFHN, Mo
FRE~— D —OWE, KERE RT-gPCR TH
TRk~ — 1 — OB FBLO M, MRk FHY
RAHME 1T 9,

(2). in vitro OfffT : /v I T U hwT A
o Sk O N A P THEREREAT 217 5 .

Z—19,

CK—19 (Jtm)

4. WA
(1). ATF6 / v 77U b~ ADBEE (K
fgE) (1)

700 A
600 -

500 | )

400

300 { [l

200

100

0 . L

4 week 6 week 8week 10week 12 week

BWT O ATF60-/-

8 Mfiin—~ v A LI CHE N

KERE OB L
L TWiz,

(2). ‘BIEAEEDRHM

B ~——TdH 5 osteocalcin & HIE
L& ZAATF6 /) v 7 7 7 b~ ATHN
LTWe(® 2), &6, KEREHFRL
7= mRNA T. gPCR ?i’ﬁof’c‘: 4. Colla-1
X° Osteonectin * Osteocalcin &> 7= FE
i~ — 1 — DA FRBL N L Tz (I
3o

2. IfiEH D osteocalcin &

Osteoclacin
120

100
80

60

40
20
0 +

WT ATF6a-/-

3. KB&H RT-qPCR

1 |iﬂ||ﬂ

Colla-1 Osteo

-

Relative mRNA expression

=}

[ ATF6a-/-

FFR O E LT, Bt Aa & EEN
WZRIFRE HTER L, BT XY U7 &7
ZED2HRKD T )LD DOFERED & A PR A8
g L7- (" 4), ATF6 D ) v 7T 7 h~1
ADFH, TR 7 SN BRRIZIED - T
BY.BERENTTEL W2 &, E5IC
ALP Yeta CTILATF6 / > 7 70 h~ 7 ATl
BINTEY, BERENEGE>TNDHZ L
WA 72 (K 5),



B4 Inefr oy s

WT
ATF6a-/-

5 ALP Yt

ATF6a-/-

3. B L ORI

Day0 ~ v ADFAZEE )G BRI 2 £
HuL., BUP-2 Z$¢h LEHFEMias ez L,
TUYY Ly REAE KO von Kossa Jefh,
ATV, L ORREZ s Uiz, ATF6 J v 7
7 NTE, EFMES LN TIE L TR,
WTFNOREATHEE I TV (¥6), &
7= b1 EEIE O ALP {EMHEZRIE L= & =
ANMTF6 /w777 RTEIMLTW= 7)),

X6 F2F

ATF6aKO

Alizarin Red
stain

Von Kossa
stain

7 ALP {EME

fold change

1 1
0'5 _J
O !

WT ATF6a-/-

B~ — B — Z R FE) (dayo, 3, 7, 10)
IZEEA U 7=, ALP 38 . WV 0steocalein & H 1T
ATF6 /v 7 7 v hlifia Tl s 1Bl itéﬂu
LTW=(™8), Bk, /Jvr 7ok~
T ATH LN BERED T & F G <,
B AIIAIC I \WTH  ATF6 /v 7 7 7 MR
THFMASITIITTEL TWA Z ERHS
M7 o7,

8 ALP 35 X TN OCN D& {5 T-F8 5L 3l

ALP
10 l i
0
0

BWT O ATF6a-/-

8000 OCN
6000 |
4000
2000
. .
10

BWT

w
o

N
o

Relative mRNA expression

Relative mRNA expression

O ATF6a-/-

ATF6 / w7 7 v Mz % L. Retrovirus
AWV ATF6 ZFRE AL, ZHE TERERIZ
B IR O LB 21T\ ALP IEE O JIE %
1To7= (X9, 5&, ATF6 / v 7 7 KT
W L CUN2 ALP 1ML, ATF6 2 FRE A L T2
ML CIRBARZEDOLRWVEL 22TV
=, T ENG, ATF6 [3E M IS HD
AN TND Z E MBS -T2,

9 ATF6 P38 A% 0 ALP i

fold change

Mock
ATFSa
Mock
ATFSa ‘

WT ATF6a- /



5. ERRERLE
(RFFEAREEE . WFSE 03 M OV HERFZE 12
X TR

Udessam ) (GF 3 1)

@ Miyake M, Kuroda M, Kiyonari H,
Takehana K, Hisanaga S, Morimoto M, Zhang
J, Oyadomari M, Sakaue H, Oyadomari S

Ligand-induced rapid skeletal muscle
atrophy in HSA-Fv2E-PERK transgenic mice

PLoS  One. & ® A 2017 Jun
23;12(6) :0179955. doi: 10.1371

@ Morimoto M, Takahashi Y, Kubo T,
Sugiura K, Tamaki Y, Toki S, Suganuma K,
Inoue K, Adachi K, Chikawa T, Sairyo K,
Nagamachi A. Prognostic value of dynamic
MRI positive enhancement integral color
mapping in osteosynthesis of undisplaced
femoral neck fractures. &t A J Orthop
Sci. 2017 Jul;22(4) :722-725. doi: 10.1016

® Morimoto M, Higashino K, Katoh S,
Fumitake T, Yamashita K, Hayashi F, Takata
Y, Sakai T, Nagamachi A, Sairyo K. A Rare
Case of Progressive Palsy of the Lower Leg
Caused by a Huge Lumbar Posterior Endplate
Lesion after Recurrent Disc Herniation.
Case Rep Orthop. 2016;2016:5963924. doi:
10. 1155

(Fa%ER) Gt 2 )
(D Masatoshi Morimoto, Fumio Hayashi,
Yoichiro Takata, Toshinori Sakai, Kosaku
Higashino, Akihiro Nagamachi, Koichi
Sairyo. ER  stress aggravates the
hypertrophy of the Ligamentum flavum. ORS
2018 Annual Meeting, 2018.3.11. Hyatt
Regency New Orleans (New Orleans, LA, USA)

@ Masatoshi Morimoto, Fumitake Tezuka,

Fumio Hayashi, Kazuta Yamashita, Yoichiro
Takata, Toshinori Sakai, Kosaku Higashino,
Akihiro Nagamachi, MD, PhD, 1 Koichi
Sairyo, Ryosuke Sato, Masato Miyake,

Seichi Oyadomari. ER STRESS AGGRAVATES THE
HYPERTROPHY OF THE LIGAMNTUM FLAVUM. ISSLS
Meeting 2017.6.1. Dino Samartzis and
Dimitris Kletsas. (Athens, Greece.)

6. WFFER

(D) #rgefReEE

A MR (MORIMOTO, Masatoshi)
fEE R - bt - ER

WFgeE 35« 20748701



