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We identified six microRNAs (miRs) that were significantly changed in the plasma of
patients with a bone fracture compared to that of healthy volunteers (HVs). Among these,
the plasma level of miR-D significantly decreased 24 h after the fracture. To investigate the
possible involvement of miR-D in the bone repair, we administrated anti-miR-D nucleotides
to the model mice of bone fractures. Callus formation and neovascularization were
increased in the treated mice. This study demonstrated a new role of miRNAs in the
process of bone repair and a possibility of an alternative treatment for bone fracture.

AR AERE
(SR 1)
LR [l A & &t
AR AERE 2, 800, 000 840, 000 3, 640, 000

WHIEoT 8 - RS R
P D% - M E - SMPBRERIRES:. BB
F—U—F:~vA 2781 RNA, FIEHE, M AF~—h—

1. #FFEBRLAE 4P DAY 5 1 RNA WRERIE THAET D ENHE S,
~A 7 v RNA [ ZHFEICFET DNED FRIDE O ClER RN e~—— L L
RS, TR F v A0, A, R THHATH HFEIREN TV Mitchell PS,
R EDLERREMBLG EHEH L TS et al. 2008), & IFIMIEZ 1T T < PAERHK T
(Bartel DP, et al. 2004), IiEdiciz~A 7 b ~A 27 1 RNA BNEZE LT TIEE L,



Bt U v~ F 8 L OEBMERETIE D S A 4
v —H—LLTHEHTHDZLERLE
(Murata K, et al. 2010), —J5C. B0k
FHRE WHBREICRIT 55w~ A 7 2 RNA
DHFETIZTLEAERD N2 -T2,

2. MFHEDOE™W
AFRITEBREICHRELZAT2BFICE
WTELL TWDImiEF~A 27 1 RNA 72 &
Doy~ 271 RNA ZH 5L, Fhb
D~A 271 RNA RNED X 5 IFBIERERIC
B L TCWEO0nEHLNCTDZ LT,
=B WIS A Z EH#HAE L
W E1T- 77,

3. WDk

BITCHCE . BRI A T 5 B o M
<A 27 RNA%Y 7/VHZALPCRIEIZT
HEL, BEICTEB (LTS~ A 272 RN
ADRIEERRZ, E1-. WK, R EHR
IR BCTRE 2RIk CHO~A 7 B RN
AZRE LREEOZEALBRD b5 D RRET
i1 o7,

EHIC, BbERDI-~A 7 uRNANE
FAEI RSN S ORI I 1372 T &%E 2 B 5 )
2T 2572012, ~4 7 B RNAZIHT HE
R ET L~y A ES LBENLD
[EIERE T OB 2 7o, BilA Ot %,
~AZ7nm CT, Lv hry, w7 L
DT TREAT L=,

4. HrIERE

WE YR X IR B AR D Sy b B M AT K0 B
720 WEZHDIZENRILTE 20 EAEN
BETERD b= 2 &b, BREBUIIEREER T
HIEIN R BEICIIARMETHDL EE
26N, RICEAL T, BMETH~ A7
2 RN ADHEIENE L BB EDOZMNIC
IARmMEThHhiHrEEZLNTZ, 17 ERN
ADHIEBRIZIFTRE TH 7272, B« JRIE
FOFEBICEH LTI ET 5 ENH D
LEZ BT,

U7V A LPCRIETILSET~A 27 BRN
AZREL, BME2HTHEE BN TE
LTWAYAZ7ERNA%6EMHERE X
(1), 200D 1>TH D miR-DITEHT
DA% 2 4 W C o e i BE AN A
CHE L THBIIER T LTV,

miR-D O DB A B LT & DRkl
EEFOONEHLMNIT A7, miR-D
T D R 2 ETE T L~ T RIZ
2HEE5 LA w421 CT, L b
7 IRERERR S R RRAT E IC TIRE TR, B

WAEBIOMEHFREOEERMEEEZRDT,
F 2. ERRA OB I A~O R 518
BENT,

WTHRERDOZIERN

Fracture
3

—_

-AACt (average)

K1 grREsdE AcomEh~A 2
o RNA OFHL, U T A APCRICTHIEL
7o 9B 6 I CTEITEE OMmEY TE
TR,

ZORRICAE I EBEIREE /T D
BETEMHLTWDL W~ 27 aRNA%
ENTT 52 LT, A7 v RNAWNEYIER
WRICBWTRETHEHZHO TS Z
EINTE R, £ 20T EIIEEIC
DHTIRIBPRIE~NE DR N D[RR S D,
NS OMBITBERFE T TH D,

5. FlesE G LA
(RFEREHE . BFFELHEHE RO 724 12
TR

GdEstamse) GGH74)

(1) Tanida S, Yoshitomi H, Ishikawa M,
Kasahara T, Murata K, Shibuya H, Ito H,
Nakamura T. IL-27-producing CD14+ cells
infiltrate inflamed joints of rheumatoid
arthritis and regulate inflammation and
chemotactic migration. Cytokine. 2011
55(2):237-44. &HiA.
doi: 10.1371/journal.pone.0037163

(2) Terao C, Ohmura K, Katayama M,
Takahashi M, Kokubo M, Diop G, Toda Y,
Yamamoto N; Human Disease Genomics
Working Group; Rheumatoid Arthritis
(RA) Clinical and Genetic  Study
Consortium, Shinkura R, Shimizu M, Gut I,
Heath S, Melchers I, Manabe T, Lathrop M,
Mimori T, Yamada R, Matsuda F. Myelin




3)

4)

(5)

(6)

(M

(%

(1

basic protein as a novel genetic risk factor
in rheumatoid arthritis——a genome-wide
study combined with immunological
analyses. PLoS One. 2011;6(6):e20457. %%
.

doi: 10.1097/BOR.0b013e32832a2e2d
[shikawa M, Ito H, Akiyoshi M, Kume
N, Yoshitomi H, Mitsuoka H, Tanida S,
Murata K, Shibuya H, Kasahara T, Kakino
A, Fujita Y, Sawamura T, Yasuda T,
Nakamura T. Lectin-like oxidized LDL
receptor—1 signal is a potent biomarker and
therapeutic target for human rheumatoid
arthritis. Arthritis Rheum.
2012;64(4):1024-34. &HH.

doi: 10.1002/art.33452

Murata K, Kitaori T, Oishi S, Watanabe
N, Yoshitomi H, Tanida S, Ishikawa M,
Kasahara T, Shibuya H, Fujii N, Nagasawa
T, Nakamura T, Ito H. Stromal cell-derived
factor 1 regulates the actin organization of
chondrocytes and chondrocyte hypertrophy.
PLoS One. 2012;7(5):e37163. &t H .
doi: 10.1371/journal.pone.0037163
Yamada M, Aoyama T, Mori S, Nishiguchi S,
Okamoto K, Ito T, Muto S, Ishihara
T, Yoshitomi H, Ito H. Objective
assessment of abnormal gait in patients with
rheumatoid arthritis using a smartphone.
Rheumatol Int. 2012;32(12):3869-74. & Ht
A . doi: 10.1371/journal.pone.0037163
Nishiguchi S, Yamada M, Nagai K, Mori S,
Kajiwara Y, Sonoda T, Yoshimura
K, Yoshitomi H, Ito H, Okamoto K, Ito T,
Muto S, Ishihara T, Aoyama T. Reliability
and wvalidity of gait analysis by
android—based smartphone. Telemed ] E
Health. 2012 ;18(4):292-6. &#HA. doi:
10.1371/journal.pone.0037163

Terao C, Hashimoto M, Yamamoto K,
Murakami K, Ohmura K, Nakashima R,
Yamakawa N, Yoshifuji H, Yukawa N,
Kawabata D, Usui T, Yoshitomi H, Furu M,
Yamada R, Matsuda F, Ito H, Fuji T,
Mimori T. Three Groups in the 28 Joints for
Rheumatoid Arthritis Synovitis — Analysis
Using More than 17,000 Assessments in
the KURAMA Database. PLoS One
2013;8(3):e59341. #& &t . doi:
10.1371/journal.pone.0059341

3R] GH1 61F)
HE Ez U E AR mEk

)

3)

4)

(5)

(6)

(M

®)

9

(10)

BHERIZH TS LI —FOMHRE. =K
ARASRGES:. 2011.7.3. HD.
EEEZ., BEE., PAZFEE MY v
~ FIIENT I IL-27 PEAEMECD14 BE A i
AN URIESCIE A & HIH 5. 5 40
A H AR e ifid <. 2011, 11. 28.
T,

HEEZ FHEE— FERE, PRES.
REEZE L & 43 ImicroRNA. 5 26 [A]H A
BIE AR R 2. 2011, 10. 20.
AT,

FHEE, HEEZ, PR, FREF
&, MifT L A TEfiofEEIC L > TE
DHDIETERIZEND DD H)— N L
i i te AR A Fo5mAARY
U~ Fp eSS 2011, 7. 18, A,
FHE— SEKZ, FHEE, TAEE.
3 - AR~ A 7 2 RNAIZ AV 7 ~F
DRBARA T~ =T =205 2. F
55 [l H ARV ~F P e PSS,
2011.7.18. #fi4. JCR2011 U—Z g9y

S
E

X HE
g B, A REIE S R O FIR .-
YR RIFIORINE FE - 25 21 [BIH
ARV ~F FHERIEFINES
2011.9.3. KX
[shikawa M, Ito H, Akiyoshi M, Yoshitomi
H, Murata K, Tanida S, Shibuya H, Kume N,
Sawamura T, Nakamura T. A crucial role for
lectin-like oxidized LDL receptor—1 signal
on cartilage destruction in inflammatory
arthritis. 58th Annual Meeting of the
Orthopaedic Research Society. 2012.2.6,
San Francisco, USA
Murata K, Yoshitomi H, Ishikawa M,
Shibuya H, Ito H, Matsuda S.
Comprehensive microRNA analysis
identifies miR-24, miR-26a, and
miR-125a-5p as plasma biomarkers for
rheumatoid arthritis. 2012 ACR/ARHP
Annual Meeting. 2012.11.11. Washington
DC. USA.

FHE At B2, PR FEE G
g Stromal cell-derived factor 1
regulates the actin organization of

chondrocytes and chondrocyte hypertrophy.
55 30 [FIE RS, 2012.7.20. HUR.
Murata K, Kitaori T, Ito H, Yoshitomi H,
Furu M, Ishikawa M, Shibuya H, Matsuda
S. Stromal cell-derived factor 1 regulates
the actin organization of chondrocytes and
chondrocyte hypertrophy. GCOE UkU—Fh
2012. 2012.10.5. ¥




D Am E— gk 5, iy B2 58
Bz A IR B R ANE SR
kS ZEEARHE F—. SDF-1 [ X8eE
RaDT 7 F AR E A I R kA
RHET 2. 27 H AR EL 7 b
PSS, 2012.10.27. 4.

(12) FHEEZ . /IMRERE. Analysis of synovial
tissue with inflammation of rheumatoid
arthritis as a tertiary lymphoid organ.
2012.12.5. 55 41 [A] H ARSE 72, A,

(13) Ishikawa M, Ito H, Akiyoshi M, Murata K,
Tanida S, Shibuya H, Kasahara
Y, Yoshitomi H, Nakamura T. A crucial
role for lectin-like oxidized LDL
receptor—1 signal on synovial inflammation
in RA. The Annual European Congress of
Rheumatology EULAR2012, June 679,
2012.6.6, Berlin, Germany.

(14) Ishikawa M, Ito H, Yoshitomi H, Akiyoshi
M, Murata K, Furu M, Matuda S. A crucial
role for lectin-like oxidized low—density
lipoprotein receptor—1 signal in rheumatoid
arthritis. 15th Asia Pacific League of
Associations for Rheumatology (APLAR)
2012.9.11, JORDAN

(15) FEEE. AWRALEH P EEOFMH -
AR ) BRI O E 2 ERE R RE- 5B
22 [l A ARVD ~FPenlr i SR iR =
2012.9.1. K.

(16) Murata K, Kitaori T, Ito H, Yoshitomi H,
Furu M, Ishikawa M, Shibuya H, Matsuda
S. Stromal cell-derived factor 1 regulates
the actin organization of chondrocytes and
chondrocyte hypertrophy. 59th Annual
Meeting of the Orthopaedic Research
Society. 2013.1.26. San Antonio,
USA. NIRA finalist.

(Z DAt
R BR— A
http://www. kuhp. kyoto—u. ac. jp/ seikeige
ka/fundamental/nankotsu. html

6. HWFFTELR

(1) WFgefEE
5 &z (YOSHITOMI HIROYUKI)
AR« EPgeRl - e
WFgeE &5 50402920

(2) Wrgesr iR
Otig & (ITO HIROMU)
TEBRE: « B - e
& &R« 70397537

(3) HHEMFFEH
7mL



