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R B UE R B HROREEFT WA MIaIZ s\ T
AHZHANLZAPLAIZE->THREINS
VA=V & AN WY e |

Re#E (GLATRYE - E - BEAR) . IR — GLATKRY - [E - FEF), &
WWFDIE (GLAATRE &SRB . [MHE&E GLRTRE - & - BAR) . T (3LAT
R« [E - HEF) | FBAET (FRESLTRHB) . B 8B GLATKE - E -
L SIZ AR S

WRES

B B{LIE (OPLL) OREIIE AN =ANVA L ABRFEFHREFE LT
FEERMBEELTWALHEEIN TS, KA TIE OPLL BEHKXRB LV
OPLL DMAAOBFHEBEERROEEFTEWNFMREMOBEFRIAOCERE
differential display RT-PCR i5IZ L o T X T, £DEIRF & OPLL FIEMF & D
BEMER LTI AN =INVA N L AREZ ZREBEZ KRN LIz, OPLL MAiaiZ5E
WRBSLLNT- PGlL, AR (Fux& 75000 I, SREE) 1TERH
DEHERAT 4 =T—F—PGl, DEREBERTH I, PGL ITBERNOEERF L
LTz eénmbhTng, B/, BFMRIIZOZRTERERFL,
BIZZNGOMBETAD=ANA NLRIZT PGLEANMEEIND Z L 13#HE
XN TW3, 4H OPLL MAIZOHRAH=HALA N LRZL VB —H—D
TNhhY 7+ A77Z—F (ALP) ® mRNA EMNHEMT S L L BHIZ, PGL &K
BE#£ D mRNA BEORMABEDH LI, /- PCL ZEBOFENER AN, £
A= HNVAPLVRIZE>TPGLEAZOLO LK L, —F., BFHA
IZBWT, AH=ANARMLVRIZES>THEEINS PGLEAEIZL>TTT=/1
B 7 7 —E&I LM cAMP RE EHEBH®E SN TVW5%, OPLL #ifiZ
BOTHHIRBEESE cAMP B L URE PGL 7 e/ Thidr 77
A RFBYTAFIMZE Y ALPmRNA BEOEMA ALz, EROERNL.
AH=HNA B LRIZE Y EASNT PGL X OPLL MilaREOZHEMEIZA— b
7740, NFITAVEBENLTERL, 77=1BY 7 7—FIL5#
Fa cAMP BE LR AN 352 L TEFMREMEOBT~D3LZHEHEL T
OPLL OF4&, ERBAET Z LRI,



A. BFFEE®Y

BT H{LE(LLT OPLL)DFAEIZ
FBRENERAZ T RICKRA RETF R
BELTELA3), B THLAL=
ANAFLVABFHIAETE LTEE
REBEELTWALHEEEIRL TS
23(4-6), TOHEMIIFAHATH D, &
BF3ECid OPLL BFH ¥R L U OPLL
VS DOFHER BEBEE R EOREERE
OB R FREAOERLIE
2T, ZTOEMLEFD OPLL BAMRF
EOBEELRLTIZA =LA |
VARG Z DB ERT L,

B. #FEEHIE

- AR
LATKRFEFHHEZESOERE
/BT, BE~D+HRA VT H— A
Farvtey b &fTo7, HFICHEH
L7 OPLL &%, 3 OPLL BEOHF
FEENHFAERE D> 5 outgrowth iEIZ TEE
Afm A BHEE L. 10%FBS 1 DMEM
BE i G 37°C, 5%CO; [ABTIZ THS
L7,

* Differential Display RT-PCR

OPLL ##Aa & E OPLL #if2 £ ¥ £ RNA
ZENENEU L, differential display
RT-PCR % AT, WiHfaRE TRE
WENBDODLNL B FEAZ Y —
=¥ L., F—FR—RLLBFRTE
g —RRICLoTRE L.
BRI (AH=HNVRFLR)
=Ly

5 REOFHESEMEREL 0.1%E 7 F
ST LIS N S & SR
—|ZIEFEL, oA FEER

iZ 1% FBS #5/0 DMEM £#1i2 T 24
FfElA o Fax—bL, ZORMBE
RIE AR B L2 T — 8l o7 () L B A e R
#l (0.5Hz, 20%fH&) % 0. 3. 6,
9 FEfEIANZ 7=,

+ RT-PCR

i RA A AR LI-%IZ4 RNA %[0
ML, FRAZIZFPY L, (BLF
PGl,) &riB#E#. PGL &K, BS
o= —ELTTHIHVZH+RT
7 #—+t (ALP) ® mRNA &% RT-PCR
BIZTEERLE, AEEL LT
glycerol  3-phosphate  dehydrogenase
(G3PDH)#% 7=,

- RZ 7 A NP MY UL L dibutyryl
cyclic AMP DN

OPLL #Bfa & 3F OPLL #EARIZ, PGl
FHEETHDITF TR MR D
b, E-HROEEIAYE cyclic AMP T
J 1 7 ® dibutyryl cyclic AMP % &0
L. ELFh0, 3, 6, 9 KFfEIR@E L 7=
BF s C4 RNA % (@YX L T RT-PCR &
4T , ALP ® mRNA B2 E&E L/,
T T =NEEY 7 T —EREERN
TT=NEEY 7 7 —VPREETHD
SQ22536(7)% OPLL #AaZ#smM L 7=
%, XZ 7oA MF MY T LRGN
L. hEho, 3, 6, 9 BERRAE LT
B¥ s T4 RNA %#[E[YX L T RI-PCR i&
21TV, ALP ® mRNA B2 EELT-,
F7- OPLL #EMEIZ SQ22536 ZHANL
otk MERABEZAR L 9 RERZRE
L7-BE & T4 RNA #[EUX L T RT-
PCR %17\, ALP ® mRNA &% 7E
ol I

* Enzyme-Linked Immunosorbent Assay



OPLL #ffa (= ff RRIE % 9 B AHT L
7% . 1% FBS #/0 DMEM §ith % 2]
WL, PG, \HEMWTH D 6-keto-
PGF, # Enzyme-Linked Immunosorbent
Assay Kit (Assay Designs, Inc. Ann
Arbor, USA) % AW THIE L7z,

C. WFaErER
1. Differential Display RT-PCR
OPLL & 3F OPLL #ifaf] THEMED H
H5O0DBEGEFRIADCHENRBD L
L, £O—2D PGl A HEER (7=
ABTZ oV, BREER) OREG
F & S5% DR EEZT L (1),
2. RT-PCR
OPLL #ifa Tix, {HERI%E 9 Ri1%
\Z PGI, & A EBESE O mRNA BB #|
PAEE L (0 BERE]) T THRED 170%
(P<0.05) LAHEIZHEM LA, JE
OPLL #ifad TIXZELITERH bhiedro
7=(X 2), £7- OPLL #ifa. 3F OPLL
HARIZ PGL ZEFEOHFENHER I
7= (X 3),
3. XFFu A RF U YA, dibutyryl
cyclic AMP #5770
OPLL #l@aTix, <77 RA T+ LV
7 A, dibutyryl cyclic AMP #INIZ X
D ALP ® mRNA EAEMNE 9 BT
ZhEFh 240% (P<0.05). 200%
(P<0.05) LHBFEIZHWML=23, 3
OPLL Ml TIXE(LEZBOH RN o7C
(4 4,5),
4. T =NEL 7 7 —EREERN
OPLL #BA2Tix SQ22536 #Mx 5 Z
ET, BEEEMARVa Y b —
WA LT ALP @ mRNA O IEEEEN

Fd s (Xe),

5. Enzyme-Linked Immunosorbent Assay

9 K O ERIHMIC X > THHIPITHK

H & 7= PG, 13 9 REfFRE L /-85

FOENRLY LAEICHEML TV
(fe I8 : 3128+132 pg/ml , FHE :

1091+54 pg/ml)

D, &

ZihF TiT OPLL #EfE & 3 OPLL #A
fa & ORICIZIEESFR), HEkFERIZ
ENBOLND LWV MENEEL
RENTEEMREG9). BEFRERHAL
RNT2HoD0OMAA L L 785X
b 72, 4 [E] differential display RT-PCR
%2 T OPLL #Mifaiz@mW\WREEL A8
Hiviz PGl EREEFR L, BRBOE
i AF 4 =—F—PGl, DEREER
THH 0, PGL 1TBRINOEERF
ELTH ZEBmbRTWA(10),
FEMia, BFEMRITEDOZEMR
ZHEL, EBIZINOLOMBETAS
=HNA R L RIZT PGl FEANMEE
EINdZ ERBEINTVWA(1LL12),
4[E] OPLL #AGICEBWT A B =Ab
A RMLRIZEDY PGL, BEBERD
mRNA BEDEMAZRSH i, £ 72 PGl
ZREOGFENHER I, BFM
JBIZBWT., 2h=212 bL-AKK
LoTHFEIND PGL, BEEIIXTT
VBT —FENLE-MABRN
cAMP OB G HE STV 5H(13-15),
OPLL #Bfa TiIAIRRRZE B4 cAMP
e L OEENL PG, THHRTF T
2 A RMF R TARMZLY ALP
mRNA BEO#EME AT, LD



WEREMLL, A=AV AX P LRITE
0 PEA SR PGL 12 OPLL #BfazE
DEBEEIZA— I TAL 2, T2
TAVBEBENLTERL, 75 =
N 7 7 —FBIZ X BHMIEN cAMP
REEAAZI35Z & THEIFEMIBER
Mifel DFE~D3{bEFFE L T OPLL
DRIE, EREZET I EBTEIN
i

E.#& i

OPLL OFIE, HERIZIZA A=A
A R L RAIZK o TEEA ST PGl A
BELTEH, ZoMBNEGEEIZIL
PGI, /cAMP system A5 L TwW5 =
LRI S T,

G. FRER
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BEFEDYT /) LBITOES ICEN, RRAESLOKEOBEFRITSEDH SN TE
T3, 9E. DNA ZL A1 Z2BT, OPLL (RERETHLS RREFH I BEFD
BRE. BLUHBREHBEOEBRTERZRRESBOOSNIBEFOREET O /.
LHL, WhwaBEARERFORELRRIRD T, FHARRENRONE
EFORICHBEABEERFIBDHEL >, L. RRAEVBKESRONEBE
FORICE, FBAERCTFLHRBEEEFLEMNZLSENTEY. SHORFICE

WTEBEIhBIREFAFTHSOLFBAONI.

A. BIRBEMN

BEEDYT /) ABIFOESCHNE b
) LAHMAETH, B BKREDBEG
FRIFVEDHONTE TS, W
WEAE (LIF. OPLL) DB{EFRR
ERVBEINTETHEY. 6 BRE
BEBRICFEFET S A5
11A2(COL11A2)A¢ OPLL DREIRIE
FD—DOTHBEDLH>TETINS,
FEBEEBOBATIE. BMP-2,
TGF-beta. IGF-1, CDMP-1, CTGF,
PTHrP ZEDABRBHERLLICEDLIE
FORBRHVERZINTID, SEE~
(3 OPLL FHEICEIDUEREEL
BT, DNA 7 L4 TOREEITL.
OPLL ERRICED LS BEAFHBASL
TWAhZEREL .

B. BARAE
LMKEICTHMEY OPLL OFHERIT
IBEBEOHRT, 41 74—LFa2t
YMCEVBEEBLTWEEWEAD
OPLL fREZAE®REE L THREL.
FAREPHLETELELTOEOE
SEZ2MO—-IELTEILE.
FEEERRICEERREFRICANL. —80
ERFO#. AGPC &XICT RNA #d
1o/, OPLL & EIFIEBLEHHR

gomEHMST+HET. HDDORW
quality @ RNA HSEREX T & /=fEHI D
#E#BUT,. DNA 7 LA (ICLHREE
Tof. 20 7T v o2 Atlas™ Glass
Microarray #B\\/=, BN /-8BE
FICDWT, 1081 O E FERHMBE
F(Z&k B Array Gauge Z R\ /=RiF &
T,

C. IRER

OPLL #4&(CH\T. BMP 2 EDH
B EREFORBRICAEBEL LD
Renahor.

OPLL #®&LIFBIEREDRR
FTIBESECEEICHELS. RAED
LA EHICHATEABGETFDIE.
OPLL & TIELBRELY 1.5 &L
TOBNRIRERE/BEFH 31
M., FIC15BLERBLAEHDN 20
HHER O >/=(Table 1), CNS5DF
[CI3F4D;ER L TLVE COLT1A2 ¥,
BMP. TGF-beta 7% & D& 25k BaE R
EFEIEaEhTWED o

RWT, RROZEBHHKE<RON
FEREFICIE, EQLIBNHICESE
NALOHNESBOHOSNIMLEREL
THIc. OPLL & LIEB{ERED
ThHORM I FIINBENEES. 1.5



EL EORBLHEF D LM N 99
BEFDDE, oncogenes and tumor
suppressors TEAICAS HDN 12 X
HY. TOOE 11 T OPLL #k
TRRLESZEVNDHDTH > /=(Table 2),
Growth factors, cytokines, and
chemokines &L\ 4%, cell adhesion
proteins & WD HRRICHTIIESBE
FHENFNL 11, 7T EBHETOHY,
N5(E OPLL METRIRLEMEL LT
WBDHDMIEIEAETH > 7=(Table 3,
4),

D. &R

MO FECLOREBGEFORES
LT, BRER®ETOD DNA 7 L1 %M
Wit EfTo%. LHL. ChET
REBEFEENTEL, HH0IE
EREFELTEBEINTELBETF
[CDWTIE, XEZRREROHED-
oo =71, collagen VI alpha 2
subunit(COL6A2)B 1% F D T 3R 18 hl Af
OPLL #E&ETRSNTEHY,. COLIA2
ERUK OPLL EpkICBAELTWS Y
DOMEIMSEHORBIAR ICEITFS N
3B LNE,

/- BMP, TGF-beta/z & Vb3
BEARFORELZRRIIZBOHLEM -
HDOD., Ehos &ERLU L growth
factors, cytokines, and chemokines [Z
TRMENTWSEAFH. OPLL B&T
REAMSBRILTNSBHBDICZ<TZEN
TV, RHRIC, HRREAERES /1
VIIRBMBALLIEDDIZELS ., FIC,
EEA R+ EOEEEF(E. OPLL
BRETRROBMLAEDBDICELSFE
NTWECLIIRRRONETH D, I8
ERREF RO BEFORRANH
[CEMLTWSZEREFRRBER LD
51, 5% OPLL ERDAH =X L%
BRETH5LET. BEAERFLATER
TRERFICHY D0 LN,

AKX, FRREEZAVNVEHDT
HY. YOoTINOKREOMBLS > 1=
DhbLNEWNS, ChETOREE
RFF2&L58T7—#2138onabho
o LOOLSEIOERZSFZA. &b
DBEFORRESSICANTNWELE
W, £, TEBFEIE<OREESE
., BFEOBEAMEBEZTY. SE
FELUEBEGFICDOWNTS&EE DNA
TUVAICLDAREEH TNELNE
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E. #R
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Table 1

uptt

downkt

RARET

N
'S

small inducible cytokine subfamily A member 5 (SCYAS); regulated on activation normal T-cell-expressed & secreted
protein (RANTES); T-cell specific protein p288 (TCP288)

integrin alpha 6 (ITGAG); CD49F antigen; VLAG

transferrin receptor (TFRC); CD71 antigen

90-kDa heat-shock protein A (HSP90A); HSP86; HSPCA

contactin (CNTN1); glycoprotein gp135

opioid receptor mu 1 (OPRM1)

keratin 9 (KRT9; KT9)

platelet-derived growth factor receptor beta subunit (PDGFR-beta; PDGFRB); CD140B antigen

VRK2

CD9 antigen; leukocyte antigen MIC3

_._._._._._._._._._..
o|lo|lo|w|N|o|elw|w|w

casper, a FADD- and caspase-related inducer of apoptosis (CASH-alpha + CASH-beta); FLAME-1; FLICE-like inhibitory
protein

e

HIV-1 TATA element modulatory factor

transcription factor ZFM1

alpha-2-macroglobulin receptor-associated protein (alpha-2-MRAP; A2ZMRAP); low-density lipoprotein receptor-
related protein- associated protein 1 (LRPAP1)

polycystin; autosomal dominant polycystic kidney disease protein 1 (PKD1)

seven in absentia homolog

oncostatin M (OSM)

TRK-C; NT-3 growth factor receptor (TRKC tyrosine kinase) (GP145-TRKC)

thymosin beta 10 (TMSB10; THYE10); PTMB10

_._.._._._._.
wnln|lo|o|o|o

DNA damage repair & recombination protein 50 homolog (RAD50)

2.6

prostaglandin E2 receptor EP3 subtype (PTGER3); prostanoid EP3 receptor

2.6

T cell receptor variable region

2:3

Tel Ets-like protein

2

ras-related protein RABSA

2.0

phospholipase C delta-1 (PLC-delta 1; PLCD1); PLC-lll; 1-phosphatidylinositol-4,5-bisphosphate phosphodiesterase
delta 1

high mobility group protein isoforms | & Y (HMGIY)

prothymosin alpha (PROT-alpha; PTMA)

ras-related C3 botulinum toxin substrate 2 (RAC2)

=
wl|ololo

metastasis-associated protein 1 (MTA1)

transcription factor ETR101

diphtheria toxin receptor (DTR); heparin-binding epidermal growth factor-like growth factor (HBEGF; HEGFL)

collagen VI alpha 2 subunit (COLE6AZ)

phenylethanolamine N-methyitransferase (PNMTase); noradrenaline N-methyitransferase

Insulin receptor-related protein (IR-related receptor; IRR)

glutamate receptor subunit epsilon 2 (GRIN2); N-methyl D-aspartate receptor subtype 2B (NMDAR2B; NR2B)

nucleobindin 1 (NUCB1)

raf-responsive zinc finger protein

C-mos proto-oncogene serine/threonine-protein kinase

o|N|N|V|e|x|o|lvlw|e

phosphorylase B kinase gamma catalytic subunit testis isoform (PHK-gamma-T; PHKGT); PSK-C3

MAP/microtubule affinity-regulating kinase 3 (MARK3)

tissue inhibitor of metalloproteinase 2 (TIMP2); CSC-21K

adenylate cyclase VII; ATP pyrophosphate-lyase; adenylyl cyclase; KIAAQO37

sodium- & chloride-dependent glycine transporter 1 (GLYT-1)

wingless-related MMTV integration site 13 protein (WNT13)

ADP-ribosylation factor 1 (ARF1)

neural retina-specific leucine zipper protein (NRL); D14S46E

CDC2-related protein kinase CHED

protein-tyrosine phosphatase zeta (R-PTP-zeta)

rhoHP1

neurogenic locus notch protein homolog 4 (NOTCH4)

|| =] == ] =] =] =] ] st =] =] =] =] -] -] -
[op]

1 RV V20 R0 RN R0 Rl 0 =1 = =

protein tyrosine phosphatase receptor type F (PTPRF); leukocyte antigen-related protein (LAR); CD47 antigen; Rh-
related antigen; integrin-associated protein (IAP); MER6
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