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MENBLTEEREESCEREMEEE (OA) REICHET 2, 48, BER 7
CCAAT/enhancer-binding protein (C/EBP) 7 7 I U —®AHNE L OYEM 28 NELIZ
B &EEI L IZOWTHRE LT,

C/EBP § FREXRE~ 7 AB LW C/EBP ¢ RIE~ U AIZHBWTIEH 60 BRI ACEE 1378
So=73, CIEBPBAREXE (—/—) ~ 7 RIFEWBAR (+/+) ~ 7 AT THAE
WXk EREN RSN, KETO COL10, MMP13 ORBME F LTz, 7= C/EBP S
~TRRE (=) v U A (8l ORI ER OA T LV EER LIZHETH, H++
U AR CREI#CE T COL10, MMP13 ORBLOK T & HC#ig A o3 il S iz,
C/EBP 8 1% Runx2 @ co-factor & L TSN TWAT2H, C/EBP S & Runx2 O ABEE K
#H~ 7 A(C/EBP B —/— ; Runx2+/—)&1Ek L7=& 2 A, [Fld C/EBPB —/—~ U A XD L8
WIRRIEE 2RO 72, ARG, e N EbDRES X O— kiR E O T 258
(alcian blue / von Kossa —E¥ifa), COL10 OFILL C/EBPB —/— LRIEETH 7=
MMP13 ORBAFEIIE T LT\, 2D A B = X AR O b Mk Rfllak SW1353
\Z C/EBPB & Runx2 #48 A4 25 & HEAE (CCK-8 assay) ITHMEA L FRIEETH-T-
. BFEHCE b~ — 0 — DT MMP13 D38l (real-time RT-PCR) 23HZRAIC_ L5 L7z,
—J7, C/EBP B & Runx2 OFEHITMAEDREIFEHRIC K > TE(LIFZ2R < ML LHl#E VR &
7=, MMP13 promoter-luciferase gene construct & A SW1353 {Z C/EBP 8 & Runx2 % i |
KBS ZA, Bl L CIETEELZEET L Z LRI, BICERER deletion,
mutagenesis, tandem-repeat construct % f 7251 & - T, MMP13 &1 1 DR E-BA Ik 5
kit —144~—89 bp DERALIZ OSE2 [2h1 2 C/EBP & F— 7 & & Te s B i & [F 7 L=,
C/EBP B i3 Runx2 & i L T MMP13 Z #5755 L, FHAES OA OEZLME 2K L T
W5 Z EMRENTZ, C/EBP B . Runx2 O AAEMITMEFE R LU OA 72 & O#UE 2R &
IR EDIHES —F y N2 9D T LRI T,

HERROBE (FEX) :

The endochondral ossification is a crucial process in normal skeletal growth and
osteoarthritis (OA) development. Aiming at elucidation of the molecular mechanism
underlying this process and identification of therapeutic targets for OA, we examined the
signal network around CCAAT/enhancer-binding protein-8 (C/EBP-8), a regulator of
chondrocyte functions. Computational predictions and a C/EBP motif-reporter assay
identified RUNX2 as the most potent transcriptional partner of C/EBP-8 in chondrocytes.
Both C/EBP-B and RUNX2 were co-expressed in the terminal differentiation stage of

chondrocytes in several cell culture systems, in the mouse limb cartilage, and in the OA joint



cartilage of mice and humans. To determine the involvement of C/EBP-8 and RUNXZ2 in the
endochondral ossification process, we generated their compound knockout mice:

Cebpb'—; Runx2"- and Cebpb*~—; Runx2-, because Runx2'- mice died just after birth. The
Cebpb'—; Runx2- mice showed more severe dwarfism than the Cebpb”- and Runx2-
littermates with impaired cartilage degradation but unaffected chondrocyte differentation.
Although Cebpb*-; Runx2*~ mice showed normal skeletal growth, they exhibited greater
suppression of knee OA development in surgical and age-related OA models than their
Cebpb~- and Runx2- littermates. Histological analyses in the limb cartilage and the OA
joint cartilage showed that the compound knockout caused a considerable decrease of matrix
metalloproteinase-13 (MMP-13) among various factors related to endochondral ossification.
In cultured chondrocytes, C/EBP-B8 and RUNX2 cooperatively enhanced endogenous
expression and promoter activity of MMP13 shown by real-time RT-PCR and luciferase
assay. The specific and direct binding of C/EBP-B8 and RUNX2 as a protein complex to a
C/EBP-binding motif and an OSE2 motif in the MMP13 promoter was shown by EMSA and
ChIP-relP assay. Lastly, to identify the upstream mechanism, we performed a screening of
transcription factors using a human CEBPB promoter fragment among putative factors
regulating chondrocyte differentiation, and identified hypoxia-inducible factor-2a (HIF-2a)
as the most potent and functional inducer of C/EBP-B expression in chondrocytes through
specific binding to a hypoxia-responsive element. In conclusion, C/EBP-8 and RUNX2, with
MMP-13 as the target and HIF-2a as the inducer, cooperatively control cartilage

degradation. This molecular network in chondrocytes may represent a therapeutic target for

OA.
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EREVWLOTH D, #IEK 1 C/EBP 7 7
U =X ) L MEERMIEOESE - 2kl
MET2HEERSFTHDHZENMBNT
B, PTHENMICEBWTIE C/EBPa,
B, DNEWIZHAL HW 7203 5431k - HE %
HE L., Z OB KB~ T A TR
N5 ERMESRTWD,

C/EBP 7 7 2 U —T fEx ek c7 7V
—WNOSTBENZHH L7253 5 AR5,
b, HEREICEE ST A Z b TV D,
DD T 7 IV = RIOMKREER., Wil
PEIZDOWTHEITTAZ &N, A=A A
fiEBH D L CARAIRTH D, T EBIEKEFK
T DMy E L CTEEFEMESLIZBWNT
IZ DO~ A X —iBR+THD Runx2 &
C/EBP B, 6 & DR mo5n TR VBIF
BB\ Th C/EBP 77 3 U — RN EE A%
HA2H Y ZEAREBE TV D, Runx? 13K
BHIIZB W TS Z Db BE R E %
RB-L., BEOHRLOFEEE LT Runx2 ®©
BR KB~ 7 2BV TEENEBEE O
HEITHAMEI SN EVWIFEELZBTWSL
Eng . WUEMEICBWTS C/EBP 7 7 2
U —72 Runx2 & i L CEDOMEICHER L.
ERMEBEIEICB W THRERICEES L T
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AL O B ) IXEE 5K ¥ CCAAT-enhancer
binding protein (C/EBP)” 7 X U —D#k'E
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C/EBP 7 7 3 U — 2B W TERBEIE MR AE I &
¥Fob DX, C/EBPa, B, §, e THH, Z D
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C/EBP B, §, ¢ HME(E TR~ T A IZHON
THKRIZBT 2RO 21T o172,

C/EBP B EinFRIE~U ATiL, IRAEH LY
ENELOBIEZ ) R EREZRD 5
HODESKREDRBEEIIR A IRE Sz, 2
D~ AZBNTUIKFERE I FYEAS in
situ hybridization TiZ X B 7 -7
MMP13 DFRBEOIL T 2 #ERRT 5 2 & kT,
C/EBP 6, ¢ ZNENDOBIEFXRIBF~ T XX
MM, A% 2B U THLDREHRRD RS
IR CT&E Zevo iz, & BT C/EBPB, 6, «
BIGTRIB~ T R & W OFEAFIERE D5
U A 2B EL L CRL N ORME 21T o 72, 8K

B OO HEAIE A SR L 7o RS 5. FFIC C/EBP B
AR T KARIC K0 #OF [l i o HE S AE 23 T
LTWAZ &, BIOZEO T CHlE LIRS
WAL LTOKA L EEX—D—DThHbH
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ST, Fio, WEHIIR{EIZ OV TIE C/EBP
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HEOK T E2MERT D ENTET,
BN EE T T VIC O X Bat 24T o 7o
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B 7 1aFE—H — |2 hypoxia responsive
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C/EBP B ;C/EBP ¢ Bfn ¥ K~ U A7 5 TNC
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BRI BB 45 2 LR TR 2, M
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