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s u m m ary

o bua Ì ve T£ iÉ nwy the geô expmsa m wd ue d maM ibuiar u xu yô õ Ý age ¡ er exm ¬mmù IWMdtm d ost´ ©½ rttis (OA).

£ õ « We ææM h e gem eµ " æb n W Ùs ln ¥ mm m m ndb uô r ç Mt Ò« n Þ M ò r ù ¢ tage dudÖ dmem t ­ " s d m mdwm ô ' Y
M tamd OA TVBe põ Õ Ð®á l d w ad erisk s d m mØl. ¹ ºty-sÕ, e E Ø ô te ½ " £Í ê Øæ æC TMJ Ê ¡ Ù @õ ô ÷ Í M W Nsdd q ñ ±l
ted mW è . n w ga ze eµ msa m pmfh s h nmwml ®¢d ostï md MUCü ºgMge õ ô meu ured W AWmeÜtx RAE2µ A mbman' " - smne d
me é ne wanü ,¤ ts wõ ô ð m M by q a nUã ú ª, mç ¤ ç ½ ± ¿ ØÔ18q ' ô ¢pCR and é hs.

Re¶ MS A Þ mw± Þ mtve, d Î ô ØÍ a ty expmssed. ge ç WZMlù ÷ ¡ £Main´ in TM j tB f¤ ge duô g h e wû Ï ÆÞ d OA M td ± . 1µ
Á nè £ ,d expmª " å ¡ »emm Mgs w@± UP M dom -û ×atØ at ô gt 2¤b M. some d ô õ gem³ M ve bÆm a wm b May a mhe MOA
im M iÖ m Mxd eg± Ê pÕ Ø ñ ¶ , proï " ¢ ¢ tom and gÖ¢ ¢ W VM in mal gmÝ , aô ®­ õ ®Ø ô ¹ ºõ ô dÄ û ¤HO½ Ver. u xvme
gÆõ ô ' had mm r M Æ Ã ô ù d b be mù tM Mm OA sØ h ­ AQP3, SPP2. No v . DKKSm d EGLN3. w- m a xwUWØW d m w´ b M
up mg »lat´ in h hs su ä . suggè h g mey may be Mvd ved in OA progrØ Sô .

Á M÷ õ ô Ú É ææy pfU® õ a new gene em § esb n wd 11e d ò pmgmssim d OA R¨ w shKW d ô se OAf ¢ ¢ gg Þ m® WOVMe
¢¢ imWYÕ Mto undersú ú ª me mì a a® m´ ô Ê ms unde¾ û OA
£ a m5OSù" ææS Rõ õ ¢ ¢sodew lné maØ m1. pub² £d by EÃ ì r LM. Ml dgh¥ ã õ wed-

Key wwdSOS¢ ¢ ¤ Í a Tï w mnmM ô dar ç ¬ CaÍ 1age- Dm mnualfy em ö ´ d geÞ . Mô m m y.

ln t r£ d uc t i£ n

CMta ô h dtis (OA ) m su lù fro m m im ba !a nce betw een
c hm dm m eÒ £ n®OIled anabd ic ® ¢d Ø ´ M K p rÞ essÀ ,
and is d g m te dzed by p ºo gm ss we d eg m dagon of Þ m m ¤

rvetyts d the exwam Hular m a´ X (EC M ) w ih in h e ´ Àc uw
c ÷ ô " ' ¿ × ½ iat´ WHh î ¸ £nd¶ y M am m at£ ºy f ad £ õ .
T he te m m m maM ib ula r j d M Ò M J) p lays a n im õ ô nt m ¼
in cran id ad a l gm w h ® ¢d fund Þ . an d s tw w s a h igh
inc idence d O A - T MJ is o ne d m Ô 1y sy no Úa l j£ inã a nd
da ta gah ered f ro m £the r s ¦ ¢£Ð ± j o inu ab£ u t O A c an
so m etiwØ S b e ap plied b h e T W 3. H o w eve r- ea c h jd nt has

its unique É nd Þ , e .g .- the ô ee jd nt is a b ad -bea ring j£ int

w hem as T MJ is a s he ar² ea ring j o in ² . O A les b ns te nd b
deveb p m± nw in £ ld age in h e knee j d d -6, ½ e m ³ O A

lesb ns in th¤ N J Ø n be seen ln m lauvely y£ung p± ienã
and animals -' ¤¤.

A¢ Ø ã r cM ½ge is Þ mp£sed d ECM M d chohdã
q tes. ChÞ dmq tØ . pred£minm t in h e Ê ¢ lage d th&
TM L Þ ntmim e w nthesis a nd degmdaum d aÍ cular ECM
Þ mm nenW . Many studies had investigated the m£Ò h£.

-AM ± õ UWõ ô Ø®õ ô Ø mwh t ã Ä¶ ets é : XØ ha 1Ma

CÆter fu TMD & Omé d al P¡ ¢. Sd md d Sï ,¢ab b gy. PÊ² û
W W§ tw. n n wrw § m m sa d E S­ ± . BeetrÛ 1´ á 81. PR
Á ùù . T´ : " 10¤6217Ø 77ØÊ 45; Fax 8616 6217$¶ ¹ ; E-m t
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£ ø Si fgjJiyp yS

b EH± l aM b iÍ w niü l changes h ± Þ cur du±ng dise¿ e
progression. A lthough several genes mlat´ to OA had
been found, a Þ mprehensiVe study d h e gene expmssiÞ
pmfiles of oa Ø ´ Æ © © ø ½ge in tfØ TM j ù SUll mlÒ ing.

Mim army ± × lysis ú a pow@í l tm hnÊ ue t£ Ê udy
gem expms½Þ . Thts technique enabÚs m e´ ± ,em b
deted h e mlaÀve Þ mm U¤¿£n d h £usm é £f tmnscdpã
in a s ingle em edment aru has bî m m h e mØ t Þ mmÞ
appma± b r h e sMä £f gem É m tb m , dmg ev± uaô É
patpway dþ " d m , and classif icau£n d cHniü l õ mpl¸ ' - EE. ReÅ ntly. reseamhem have uõ d h is technob gy

b sØdy gene expmõ b n during OA- ç gm r et al studied
m­ anab£1È arvd caã b£lic gem exw Ø ç £n paÃ£ms h
m rmal VS ¶ teo± thÚ C © ø ã ge t©iû a CDNA am Y -
M£mover, d ustedn ®M beã -2 mla ogl£bulln wem Menufied
t£ be ip zf ÷ d in OA pa¤ £gem sis Ä ng micmaway
an¾ysù M¤M. ø ù tM md ä y h³ aÕ£ M en applied b

stt» - m gene exm ssim paItems d cfmndmm ² , Ä
Î £mj e. Speam et at mcenuy studied tumor m crosis

fad w ON ò expmssim in adj w m t-indtká d ¶ thdus in h e
TMJ w ih the use d a CDNA micmam y Ám¥ iniÛ 1148
genes. Samples from TW Hssue (symM um- mtºW i¿ al
ussue and ± ¤ ¨ ar disc) W@½ ô mô d b study h e
expmssim a9 f TNFû M ÷ ½ ºÎ ptm in acute in-
nammanor1H . All ¤ Ê e studÚs have sM d Hght £n h e

md ecuÕr med ¢anisms underwing OA and dem£nsØ t´
h e bb b gical Þ mpô xity d h is d isease- However. the
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ted m £ logy used in past s tud ies lim its t he a mount of
prog re ss nØ ¸ , in tha t t hey : {1) inc lude nn i¥ num be rs of
m pm en¢ v e gene p rÉ " Ø o n Þ m me mi± micm am y s ,
(2) a re unab le t£ d etM sp lice v a riants , and (3 } hav e
a s M m ge o f s uÖ ç e d aã m in ing tÞ ls .

o u r Ê Ø y hÊ fu ® sed o n Menuw ing s£ rne m w e l ca ºØ idate
genes m la tiû to OA - A Þ ºYp m he ns iv e md ecu la r p ro nling d
OA pm g m Û b n is m im p¹ ² nt n m t s tep in d ô Á N edng new
m nd Mate ¥ Û Ù nm l¢ »les h at a m m te nU± Iy inv ö ´ in the
pah ogeºç ls d O A - ln w @se nt sM dy , A W m eM X RA E230A
m imm n w s w em used b s im u ô n e£ us ly Þ m pam the
exp re ss b n d ove r 15 ,0 00 Üm sc í ã bew een m ¥ WÓ
Ø ô Õ Êì úc Ø t Mage of h e T M J a nd m m al Þ nuu ls . W e
ident ified m any mw e l gen es h a t w e re d mem nua lly ex-

PÃ ssed in o a e£a Í 1duc c a rmag e - S ome d h ese g em
tm m u ip¥ we re h»º¤ e r ana é ed b y q ua nt i¥ ttve m ± -Ume
m v em e Wï µ Ê ù ù se po ly mem se d a in m actb n (RT -PC R)

to m lMa e d aã gam em d Ü£ m the D NA m ô £ ± m y m a ys is -
T£ ¤ e k Òt of Ø r MWWù dg e , t h ls sØ dy m p m senù h e f irs t
m p£" £f ge ne exp m SSion paÇe m s in £s te£ ± Â duc c an ila ge
ln h e T M J us ing DNA m ic m a m y a m lys is -

M a te r ia ls a n d m e t h £ d s

s tJRGlCM. PROCEDURES

û 1@´ udy wÊ pedom ed in aÞ £Mamá with Peking
untw mtty Animal Cam Regulatb rÞ . Two-monh d d male
w isw mÕ {200- n o g) wem anestheuzed wÇh s£dium
m Mob±­ ± (50 mgä }. T£ indtm OA- lesiÞ s were
cmaã q in h e disØ d h e T« j tæ desmibed by Leò "
et d ." , wiU1 minor m£dh atb ns. Under Êedle ´ Ûô l
Þ M iuom , the len TU j w³ @ú msed and £ne-h iM d h e
disc ln h e anterb r and lateml mgiom of the jd M was
res-ò ed. The indsi£n was h en sutumd ®¢d mã were
gwen a m rmal diet for ¤ e mm inder d É e em edment
Age-ma d¹ d mã WÇh m suÛbç £pemtb n £n bo¤ sides
d TMJ wem used as m mÄ Þ nÜ£ls.

PAWKÒOGBCAL B AMINAn £ "

Raã wem killed at 2. 4. 6. 8. £r 12 Wõ ô m stÐ½emtWely
with m oveMose of m dium pent­ ± b ô l (µ 70 md kg). m e
len Þ ndyies of ¤ e TMJs wem mryw ved and h ´ ln 4%
Pð àEfom aMehyde in pM sphate bd ferM sa t m ld m
(PBS) and demir¢emlized in 15% EDTA Ww spm imem
wem dehydmted in graded alÞ hols and xy1ene, emb´ ded
in ô amn, arvd a a seftally inb s m õ giô l sed b ns. The
sed iÞ s wem Ê ained wÓ hematoxyiin- eØ in and td uMine
blue- The pathd £gb al Þ M m£ns of OA weÒ determined
am d iÛ to the histol£gical cmeda descdbed by Dijkgmaf
et d ¤ .

Tts a JE Am RNA Pã Pæ ¨ ç

Tw£ òme m inã . 4 and u weeks postÐ½emW ± y, õ ô
seô t´ b r ± Ø ying the d ifferen¤ 1 9em expmssim
panem d nmynal ð ¢d osteoM hdtk3 TMJ cagtMage using
DNA mÈm®mys. Mandibular Þ ndy1es were remw ed and
cm dyã r carÊlage w¿ Ê mM Iy sepamted from h e un-
de¾ ng M e. mpidw subWW Eed ln RNAlater (Qiagen) and
stMed at - 20¤c until RNA extmction- T£tal RNA was

ew ad ed tô ing Trizol Reagent (lnvitrogen Life ¯ ö m lc¦
ç ´ ) aÁ á MirÛ b h e manufm tuÃ r s insmz tb m d er h e
cartilage samplØ wem tmm£genu ed in liquid æ £gen
wim a Pegue ®¢d a mmtar- The RNA õ mpô was É ºther

J. Meng et ak Differential gene expressb n ln TMJ

pudfied w ith RNeasy Mini Cd umn (Qiagen). û ¢e RNA
Þ ncentrati£n was evaluated by A2´ Í A280 meast»ã ment
and qualiw assessed by eled mph£msis m a 1.0% agarose
gel. Each RNA õ mple used fw hybddu au£n was eMmd ed
­ m 10 mç ¢dibuô Þ ndyô s b e½ um adequate am£unt d
× a m for RNA m alysis and b dÜ ã × e animal-b animal
vadaô á . At per ame poi± , we t· ´ h me sepï ate OA
õ mpô (30 ± SL and thme õ Pï ate m m ± Þ ntml
« mpô {30 ô Õ fw hö ødu au£n.

PROSE PREPARATK̈

Micmaway hybødizaum pmbes, dedved hw n Õ£ç ´
RNA samples- were gem mt´ in h e fd lowing ± ¿ S:
ã veme Ü®Þ cdpum d 1£ " g d t£Ù RNA was m d£m M
Ø ng m £ligo (® ) pdmer Þ n¥ iniû T7 pmm W (Om mn)
and Sµ es cript l l mveme ô nscdpã se onvtuogen LIfe
TÙ ö m b gies) in a mad on m tunö £f 2£ " L t£ û ¥ in nmt
stmnd CDNAs. s eem d sô rvd CDNAs wem ðØn w í ,
sized in a t£¥ l vo lume of 150 Ì L. The d£tb le-stmnded
CDNA was pudned w ng phend d 1b mfom ®¢d bb un-
labeled cRNA was sé ¤ esized using Enz£ RNA Tmnscript
Labeling ô t (M m eMX). In vtØ tmnsu ipUÞ PM tz ts wem
puÍ ½d using RNea® Cd urm s- and biounô tM CRNA
pmbes wem Üagment´ .

FWBô OE AYK £

Bid iny1at´ fragmented cRNA pmbÌ wem hybHdU´ in
h e micmam y RAE2Ø A {M Wme² , Sï Õ Clam- CA),
which Þ nã ined pRb e sets d over 15.Á m ô own um ¤
Æ Ú ï ¢d expm sed seqw me tags (ESTs). H­ ± ia tion
was pedonned at 45 ¤c b r 16 h in a hybddú ² £n oven

{Aö meuk }. m e mô £am ys we° ¤ ¢ ¢ ¢ ak ± w
washed and s¥ ined wÇh a mMavid in- phõ µ ÆymHn ¹ ·
jugate in m AW meMX Gen¹ ¢ip FluMics Sã ô n. FlØ § S-
cem e iMensiÊes wem sü nned wih a GeneAway Scanner
(AW meMX). Hybridizatb n w× © ø ed £¨ M em ndently, in
Mp1icate, at each time point-

MICROARRAY DATA ANALYSls

An AÐ" neWK Genechip Opemung Sõ ô m 12 (GCOS12 )
was us´ t£ anawze the m anned image and to obù in and
sc± e qum UÕÀve inb rrnatim (aÁ¶ Ming to h e ARym MX
Statisti´ Ab £É hms Refem m Guide}. SUMenr s t tÌ ã
(q!maimd , tw£.÷ ´ , unequ± w tam e} wem Ø ´ ­
´ Í é e and deteºmine the signmcam d cM ngÊ in h e
mm t¨ £f the fo lb wing groups: c£½ d W earty-g¹ ge OA,
Þ nt-m1vs ã te-sã ge OA, and easty-stage OA vs × , eù ge

OA- The tm nm dm w­ PÊ luÌ ´ 0.05 wem seô d ´ fM
ô m er analysis. A sa ling sign± iMem uy was gem mt´ ¤
ead 3 w obe using GCOS12 ± ¢d MpHcate º ± iû sign±
iMem Hies Ü£m h me independent expedments wem then
aveºaged b genemte h e average signal intÆ SiW (ASl} fw
ead 3PºÃ ½. ChÉ Û es ln lntem ity wem ¤ en õ ô lat´ .

!n brief , dh mnU± 1y em mssed genes in ºw mal and
diffemnt stages d OA were filtered aÁ ¶ Ming to h e
b llowing cHteô - {1) RHer on t test: m unpaimd t test
was us´ b assess statisucal s ignificance, wth a signWi¤
Ø nce level d P ´ 0.05; (2) mter on sign± : pmõ Ý in at
least tw£ £f sk sm ples in each Þ mpa±sm ; (3) genes h at
wem ¢ 2¤foM up w down-mgulated betm en m y two
gmÐ çs wem seled ´ .

" Þ selected genes wem µ loadM to Neã RX (htp j /
www.aö meMx.Þ m) f£r an± ysis and wem m m ã tM



o ste£ar thritis and Cart i lage v £1. 13, N£ - 12

aÁ¶ Ming to gem ont£lä Y (GO) classifications1¤. whid
d × md eé Ê gemÒ basØ £n denned Ø teg£" Ì of moô c-
ulg h m tb n. biolÖ i© l w oØ ² , and ¹ lular Þ mm m M.

Á AE TER ANALYî S

A self-orBanizing map (SOM) WÊ ped£m ´ for the
analysis and visualization d gene expmssb n pmales
bÑ ed m dh m tiaHy expm¿ ed genes w ng AÎ ym tdx
Data Mining TE® 3.0. Genes wem ¤ en arwmã ted using
GO cla¿ ifm um s-

q JAô ITATWE REAL-n ME RT½ á ANALYSIS

FIve dIffemntially expmssed genes wem seled ed h£ m h e
miÁ m m y mSUIts b further m Òm the miiabilw of h e away
daã . TO¥ l RNA was isoM ed using Tttz£l Reagent (lnvû
wogen LWe TÜ hm b gies) am¶ Ming to the manufad umº's

w otÞ £l aner © ø lage Ê mplØ wem homä enã ed w²
a pesue and a m£ø® inl iquid nim gen. One microgmm toã l
RNA of m m ± £r oÊ Ø a½1¢ c caºtMage was mveme
« ½ cdM d tO CDNA. Single-sô nd CDNA was w nÀô Ê zed
w h Supers cript ll ºw eme W õ ô ase (lnÉ û en Life
T´ md ogies). QÄ nmative m± -time PCR W¿ ped¶ ned in
RotcwG ene 3Á m (c £É ´ t Rõ ea± 1) Wth a LJniprim m in
PCR by using S7901 AmpliÉ £m u ntvema l Amplineatb n
®¢d DetÜ tb n System (ChemiÞ n) aÁ 30Ming to ð¢e mm u¤
¥ ¡ m r s iþ ¡ æ £m and the pdm iple w¿ de¿ dbed by
Nuow et ad- - PCR was ped£m ed by mixing 2.5 È £f 10 Á
Ê R bd er W¤ 15 mM MgCIg- 2.5 " L d 2.5 mM dô P,
2.5 Ì L d 10 Á Z¤ã iled M mer (0.5 Ì M). 2.5 Ì L d 10 Á
un¥ iM pdmer (5 ¶M), 2.5 È £f Ampllnuom tJniPHmem .
02 5 Ì L d 7Í õ ô nem e (5 uniW M), 102 5 Ì L ddì O ï Ø
2.0 Ì L DNA õ mpte in 25 Ì L mactb ns. Each em edme± was
dÞ e in Mplb a¥ . The expræ SiÞ levels of mRNA wem
m fYY× lized by h e avemge expmÆ Þ d gfyØ mldehyde 3¤
phospM te dehydmgen¿ e (GAPDH). Ö Ö pdm r Ê ã for
h e sk genes wem designed m prØ ent´ ln Table 1.

gTAn sTḰ L ANALYSIS

Daã am pmsent´ Ê mean Á ô ndaM er½ {S.E ),
®¢d Þ ®Þï isõ µ between gmum wem perfmmed tç û

TaMe l
ò ô ® , a tæM ¤ ± e q æ ææÖ Öç Ñ" R7þPCR anaV¨ ¤

e ¤ ¤ pô ö ø Ò' - 37 Pma æ ² - AWÃ ±W
Wç d . " } ¢ ¢ mM±

{¤C}
GAPDH Y R õ ô Ø æ ' " ¹ , . c q n a 2¤ CAT GGC CTT CCS TU T Ð ¶ T 107 55.0

Rm rse CGC CTB CTT CAC CAc m T CT
NOV FUWWU CGC CCT TCA ATA CCA AAA CCA 184 " -0

Rm ræ ¾ 9" " 9¤c q n u Ð C CCT e e G CAC c m Ð A CAT
EGL,² FmwM aa g M a À' É q waÄ CCC CAT GGC TÈ7 6 TT n ú TÐ 1½ 83.0

RÆ- me ÓCC CTG CCT TUG Tm TST TTA
MMP3 F´ W´ Ø TGG M G GCG TÈ G TU T S TT T t ¶ 54.0

Rw e± e ad g u a n g ac q Ft aa c m CCA TTT TOC TUT GCC ATA
AOP3 FmwaM ACC CAG GAG 1ne C GTT TU T AAG TA 174 64.0

Reveme aa e " " £ , . c q Ft ac- GCC CCT CCC AAT GTC TAT CTT
DKK3 h m and CAG GGA GGG TAT GGC GTT AGA 1« 53.0

Reveme ad gÄ Á2t gac q n a m M G GGA M G AGG GAG AAA GCT

®Á ze wM er ts Éù ù ned Ø Þ nÙ n ô Û¹ ,¿¶ d nc î ¡ æ» " ñ ð , ,e Z SÅ ¦ " á at ô 5' ¤ºØ {Zã © d M m´ , ï Ø ô d w pm er
Þ nã ô Þ EV ã ÛeM m dnc Ò qØ mÈ (unù © d õ ô Õ . z - mu mØ t M Sð ð " c q Ft a í . m e tkW Hmem u xzsists d a 3'
£. õ ô Ó d ² ± {Z SÅ uerme} ®,d S' MM¾ " w emg ù ry " ðè " Ø ô beM § h a m k d ØØÛY W®þ fer nU æ æes.

.
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SttMenr s unpaimd t teÊ and Þ nsidered to be signW¡ aM W
P ´ 0.05.

R e SUIt s

PAm £ É£ GfCAL Ê AMINAn £ "

H ist£ log ica l exa m inat io n d m a nd ib ula r co M y la r Ê Í lage
(M CC ) in h e post£p em uve m t d enm nst rate d t im e-m lated

p ro g res s ive osteo arth rttic c hanges . N M m al c a rtilage had
a sm Þ th , in¥ d supe d b M zo ne an d rm b ¸ £f pm tm g tyØ n
sta ining in h e mid - £ º d eep m rç S, a s d ete rm in ´ by
b lu id ine b lue . ln Þ nÖ ç , õ Ý lage at 4 ½ e ks ô ö topem -
Uvew s ho wM ea dy-S¥ g e o ste õ Ý Ý ic c ha nges , inc lud ing

sw e lling , supe Hic ia l f ib ºi llaaon a nd uneve n p m t± ½glyean
sù in ing . c a Õ ô ge at 6 ´ d 8 we eks ô ò Ð m m uv e ly
de mo Ö Ö ted inte rm ed iate- s¹ g e o st´ à ± MUc c hm ges ,
ind ud ing fm dz on¥ l sp litung , c luste r b rm atb n ð ¢d iØ s £ f
pm teä lyean sta in ing . c a n ilag e at 12 we eks s fm ½ d late-

S¥ ge osteo® h duc c h ® ¢g² , inc lud ing extens iv e f ib rillaaom
õ vem ly s tnm tura l d iso fBan iz at im an d ex tens ive ô s of
pm te£g tyea n st± n ing {F ig . 1 ) . c a ,t i lag e at two t im e m inÕ , 4
m d 12 w ee ks m stµ e rafiv e ly w e m s e ô ted to a Ø y h e
geÐ em fess iÞ pan e m s du ring h e pm g m ss im d O A -

MICROARRAY DATA AND CLUSTER ANM¤YSIS

We Þ mpared gene eË ºØ sim w onles between nom ±
®¢d Ø teoa½ ºtuc TM J canilû e using h e ARymetrix
£ligonÞ 1́ Æ e micmm ay ¥ d mique. Am£ng h e 15.Á m
test´ M nscdpã and ESTs. 1279 showed a s¢ SUü l
diù Ã nØ in exô @ssb n. Of mese 1279. 138 show´ w eº
a 24£ld change duí Û Ê¢e w ogmssb n of OA- The
infom aÒ£n for ead pmbe « t m ÊÑ RAE230A miÁ£ army
W³ aÇ uiã d in Neù fk ¤ npj M ww .aw metô .Þ m, ö Ú ¢-
loaú d m Jm uaw 12. 2Þ ì }. Cl¿ ± ncau£n of ¤ e 138
8tmngly dmemnuaHy expç õ d genes was m rb m±
acÞ Ming to the annotauons d GO (httpj h vww.gene£nb
lä YD Û , downl© © d m Jm uï y 12, 2Þ 5}. Am£Û h e 138
gen« , 76 have been sÇ uem ´ ± É ll¤lenW 1 and ¤ e
£¤ em were ESTs. The genes wi¤ known sÇ uenØ s wem
classif ied aÞ £Ming t£ G0 , in terms of m£leetdar fum tb n
´ d biolä iü l pru á ¡ , atW soned by pementages aÞ w d-
ing to FaUGO (htp j Ratig£.bioinfo-cnio.es), a web inte× Ç

~
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¬ . 1 Path£b g « l exa'" ô "£ns d MCCS ô ö b m mª â, ty and m rvnal Áxwohs. A, B: A smoÄ . Mù d a p eøCM ZÞ e ®¢d m ² s d
wØØ d yØ n a ainô g M h e n÷ ¤£r deep zones m ½ ¢ e in m mml adumØ ¢ Õ, . . c . D: CaÍ lä e at 4 WÆô p¹ b pemW´ y stmÃ d
sw§ Ö , ç õ ºÆ ´ ®br© ä m ô Ø ur¢ ¢ pmù Ö tym n ¢ ¢ ºÛ¤E. F: c aŕ age a 12 W± KS º ± Ðô a wew a wwM exçenave Öbdh ô " '
sevê W a md uml dis£Ûm u auÞ ô Ø exteÖ Ö b ³ d pºEae§ ç afE Sô ô Óg ¤ mugha a me mkÀ ô U dÅ p zm e. (A C, E

bema ow tin- ê mln aalnMg Á 1Þ ; 8. D, F; ¢ ¢ ¢ ¢ @¢ ¢ û Á 1Þ }.

wh± 1© ø ³ £M da¥ mining using GO for DNA miCºm m y
dataZE{FUs. 2 and 3).

SOM hs m unsupew ised, neural new £k leamirÉg
algmth m Ý id 3hØ M en su m ssM IY Ép d f£r h e anaw s
and OºBanizatb n d larBe data nlet - - This clustering

alg£ftthm allows b r the sepamti£n d disunct panems £f
expressb n based on h e similaÍ y of expression pmnies
between d iffemnt genes- SOM clusteHng m ± yÃ £f the
138 alteã d genes revealed fouº unÊ ue paÇems d gene
expm± £n (Fig. £ , and these genes wem gmup´ inb b ur
d ustem (d ustm 14 ). Gene expmª b n muos of 138 ô ¢-
scdpã in different d ustem m shown in Tú tes ll- V .

J. Meng et a1.: Different ial gene expressb n ln TMJ

B

D

®

q JANTITAWVE RÓ ²Ò ME RY-PCRÝ ALVS×

To fuËher validate ¤ e ô sub d h e mÈmasmy analysis-
fIve genes haÐng over 2¤b M d ï Ûes in mkxoarmy
ÉØ é is we° õ lM ed for Þ nnm aa£n by Ø ing qØ nma-
w e mal-time RT-PCR anatysis- The e¦ Ì ¿ b n levels of
mRNA wem m m alued by Àö Ä emge expmsgon of
GAPDH and h e msulã are shown in Fig. 5. n Ñ mRNA
expmsSion of MMP3. AQP3. No v . DKK3. and EGLN3 wem
´ ØWzed by quantô Hve PCR and mveal´ a similar
e¦ ÓØ Sim panem b mkxoarray msufò , dem£nswating
a gÞ d Þ m lauon between h e M metfmds.
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FHB- a c lassIªù û m d nmleq Jtar h m ½ms- WBe dih mÖ ç ly e¦ xeÊ ed Á nes w² a ¢ 2² M d W Bge M ÑØ WOWØ æ£n d OA wem
Ï ææ d aÁm ú ,g b wmla xaar ô m 60ô d GO anmª ² £ºES. FaUGO e« md GO ã wm m m Mted for h Ì @gen« " Í Û by pemenã gÊ

OW´ = 3}. PeºØ é gÌ am Ê ô la Ø § ¤ ã " £d to m ty À± e germs h at haw M en GO anm ù ù d.

Discussion

The cum nt sMdy was m ï £m ed directly £n MCC, which
cm bener mpresent the osteoarthriUc state in vivo than
tsd at´ d w ¢dmcyte, 8é WVi± ntad- ® Ø Çumd explm ã .
BeØ u" £f s© ø e am ilability of human TMJ canilage,
especially in h e e® fy-8ü " £f the disease, m animal
rn´ ¼l has been mØ t´ Ø study changes of TMJ caø lage
in dmerent s ã ges of OA and to assÛ s new thempeutic
¯ Æ gô . ln h e pmsent sMdy, wu ndtmed expem ent±
OA in h e TMJ b¿ ed on suÛ b ± proØ dures descdbed by

Ge ° ¤ t oi ogv Term

" u d - - " Ö, Ò" û Aù I W' " "

" td M i "
" u e¤ ù ù U au "
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R" - A¤U - m d ý WM ¤E¤- 1" I W÷ @" ¤

. " Ð
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ú i B dAer . F" t i a A' "

m w ¤¤ a t a"

. " ' dat a"

. . FW i , Òætat a"
i - ¤¤- bdù " -p

h. . " t ¤¤1.

Ø Ó-m w ­ " ±, M - t h¤ ¤Ò' " l a

± . a Cã ¤¤m± ó " ¢d u Ø£ú ´ l pm£" " ' ¤The d h mMØmy expº¦ S" " " s w" ¢a EE2¤§¢ d WBg¤ Ð ' w pmg ½ " m d OA wem
© æǽ ô ÔÉÉ û ù ' Ø bb b e Ê l pm£" ¤" d GO anõ ô û " - Faé O M md GO ù Î m u md ç ´ ô " " ' " þ S W ¤Û by

" menù õ SOe§ - sl h mÆù gõ am ü ô ç ´ wmzmspÆ Â ®,wÑmee ge ¹ s h at Mw bæ ¢GOUWWù ùdL
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W h ile h e Ã ® e sÞ Ø d m w bad @ to us ing a DNA m k2p
a m y , e .g ., m i¿ ing ô Õ ¤Ö Ö Á ipum a l re gulanon and m st-

Wï 18lat i£na l nm d mcanm æ ± inÞ ºYp lete m Ú vaf´ e of
m RNA leve l vs p Õ e in le ÷ l, h e tec hn ique pmÖ d Ì
a m w erfu l tÞ l to r £b ã iºZing m ov ew iew of ge ne
expm î £ n pan em s , w h ich hS × m ething haM ly ac h iev ab le
w ² £the r techniquØ 24. Re± -um e RT -PC R was pedom ´

to Þ nnm m e m sub d m ô £ a m y ana Iys is and m v e± ´
a gÁ M Þ m lation M W ee n these w o meh ´ s .
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TaÃ " {amææ¡
G, wb¤ºØk u. ""¸ f e- w ©" - G¤M¤ EOA vs CO LOA v¤co

" ç Õ
NM- 013151
H31õ 5
a MØ S
AAõ 37¤7
BMa a225

~~~~~~

BÊ oen 1 ± Y² r ù ù my ææ ' ØØØ÷ " £" -ma - 1O U
NM3 57149 M mw m u oÄ ù ù " " ' Ø} TM¢ ' 11 2S

stm- daM ty, WÕmM r 11
BE75179 EST - os a o
ï ª " ðBn EST - os a o
BEgm m EST e - 0.7 a 0

Õ M vs Á 3: " 'w­ ¤¤ GA w Ø WOK LEM W CO: ã ± Ê ç " £ A v- m Wð Læ æøæ æmmú ª ' 0 . ç b M d w ª - d LEM W CO M
d- - KJK- a ug .

Ta " - w
Ge - eÁ ¢ ¢ ¢ , mÅm d 16 ¤' " £ ©ú, ç d ææws

G¢ ¢ ¢ § W Ge w ÷ ¤ e m w Õ Õ EOA w Þ U ´ Ê Þ

BMSS¢ 3 8Â² , Â û õ § ÷ ø ¶ , 4© " ' 7" ' 7 - 4s a ,
SE« 4 SM®Ñ " ä ² * ô " £¡ ô Ú - wmù Áa. s uo c a meÊ a.7 U
Am 7113 c £. õ ô ô , ¥ d or s FB SS U
Bl2¤×Òe FØ r aM - haULIM dmy- - ts t Fht t U a ,
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EOA VS CO: " ´ 4 Õ, e OA vs mMWd ; 1.OA VS CO: ù ù Ëù ge OA w Áxwu . u st s£n" u moFdUÛ Â Û¢e b ld d mz¢ge d LGA vs c o M
aam zdMg m ¡

õ ÷ lage - WÖ Ö í ¤ em w as m s ig nmcm t d mem má in
ex pÃ ´ Þ £ f A Q P 1 ï A Q P6 be twee n O A and rm rm a l
Þ ntm ls . Ø @r 70 % £f ¤ e t £Ø uss ue w e ight in ¤ e Ê ¢ ù ge
ºTEatdx Þ ns isã of w ate r an d £ste£ a rÊ¢rit ic cg ulage in eM ty¤

Ê age O A is d w 3d e dzed by sw e lling WIth inu e as ed w ± er
Þ ntent É T hem b re wa te r ô ns p£" in the mw e ment of
cazt i lage m atrix ® ¢d m eta bd ic w ate r ac m ss h e me m b m nes
of c M ndm m es m ay M im m m nt in m m ± ® ¢d pah d o p
È ± Þ M iu£Ö £f © ø lage - T he h ig h exp m ss b n d A Q P3 in
OA © ø lag e sugg ù ù h a t H m ay p lay a paÕ Ø 1® m Ú in
OA p ah £g enÌ ò , M h e m ec han is m s und e¾ ng h is m ô
m q u im É Í w r ± udy .

s eem ted p fm sptm p m te in 2 (S P P2 ), a 24 k Da m rF
Þ lô g e m us p m¥ in , is a m em be r d h e c ya aun su õ ô Î
ily , w h id m ay m od ula te h e t h io l pm tea se act iv iues ¥ É t a m
ô w w n b be invo lved in b m e tum ove P . S P P2 has bee n
stm w n b M exp ºØ sed in lwe r m d b£ ¢ , a nd ± so bee n
idens f ied as a c£ " P £n en t d ¤ e feM in - m im m l Þ mp lex

a nd m ay ptay a m le in inh ibô ng c ± d fb atb nø S PP2 w Ø
m e m ost s tdking c hanged g ene in the pm se M SM dy , be ing
up m guiated 19¤fd d in e ï fy¤± a ge O A a nd 3 2¤fo ld in Mte-

SÕ ge O A - A Ittm ug h ¤ e exp m ss im of cys te ine w o te inm es
and their inhb Çcw, cys´ t in - in a ø c u la r ca rtilage has bee n
stud ied exte ns ive ly in O A , no d irect Þ m laUÞ hÑ bee n
m pon ed be¤ â, e n S P P2 ® ¢d O A T hereb m , ô ± 1er s tudy is
m q uired b uncove r iã p£ ss ib le m le in O A pa th£g e nes ½.

1123

Tau e V
Ge w eÃ õô ¡ " 'ðÅks d M ô m Á' " Ä d s w 4

Ð Ø pmsent wok is the nmt to link Db kkµ f 3 {DKK3)
W² OA Pºogmssb n. DKK3 is a member d the DKK ¥ mily
which ad as w nt û n± ing mgulab m by inhibtung ð¢e w nt
slgm ling pah way m. lt has never M¶ n mm rt´ to M

l- c o l

lB EOM

l¤ Ø l

Fhg. 5. QØ n¤ ­ ± ºõ 14 " 'e RTÖ'CR mmW¬ . Rea é yve RT-PCR
am W±s d me seù d " a me± Í a ly exprØ ¹ Ð' " " " Üwn ô
mw m nw rea»Õ , and ô " yzs wem peí mwd ô Mph a ¤ ¤ Ä ö
gene- D± a am pmsené d as b M d mngÌ " ô ¢ Áô çï " 'Û
Ì Õ£®tfwSC ¹ Ùage vs m m a © ¢ ãge. CO: nmm l m Wð
EOA: è ,fy4 Ö @Ø tü ,a½ Í Cü ¡ age- LOA: Ø @­ ge ù ù © º-
mÍ Cü ,´ la9e. vaM Sº¿ ± sent means w² errw M m. -P ´ 0.05.
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expmÊ ed in cadMage- However, in the pmsent study, there
was hu h expÃ ssb n d DKK3 in OA caºtMage- Secreted
fHE M -mô ted pmtein 4 (SFRP£ , m other inhibitor of h e
W± signa ing pathway- was als£ stm ngly up mgulated in
OA © ø lage - SFRP4 inhibtts w nt acti£n by Þ mp± HiveIy
binding b h e w nt ligand and was expm¿ ± in human
ch£nd w ytes dudng severe OA" . SinØ h e w ntRrizzi´

membem innuence cell pmlh muon- differentiau£n and
ap£ptØ Ú¶ , ¤ e overà Xpmõ i£n d DKK3 ç ¢d SFRP4
suggesù h at W M signalirª pathways may pMy a ml@in the
path£gem sis d OA-

NOV pmtein {NOW, a member d ¤ e CCN ¥ mily,
PM Mpates in angb genesis- chondmgenesis- arvd ostØ -
gen¿ ½. AHthese pmØ Sõ s am likew to M Mv£tved in the
conÜ£l d ce1l pmlwemtb n ð ¢d different iatb nw . It has been

shown that NOV is expmssed in me cï Êlage ne£plasia and
hypeí ' hic chmØ rÞ ytÌ Of gmwm platõ in embºyonic
mudne . ln h e pmseM SMdy. strong up mgulauÞ d NOV
was detected in OA ¹ Ð lage- sugged ng h at NOV might
play a mle in maintenance d spec» C õ Ý age É ncu£ns u
mpair d cartilage during OA pmgmssb n. EGL nine
M md ä 3 (EGLN3) hØ been implim t´ in ¤ e mgulatb n
of gmwh , dmemntiation and aô ½ptosis in muse1e and new e
cells¶ and wÉ y pmmote Ø spased epe ndent cell deam-
GWen the p£ssibility h at NOV aºØ EGLN3 might be
involved in ch£ndmq te gmwh and ap£ptosis- ô nher
mseï É is needed t£ expb m h eir m ssible mlÊ in OA
path£g enes is -

ln Þ nc lus b n , the pm se nt s tudy has p m vMed a new a nd
Þ m pm hem we ex p m SSio n õ £ nle d a la rge num ber of
ge nes du ring h e p m g re ss im d O A by us ing unb ias ed D NA
m ô £ away q uç ¿ã twe m aw s ô . FUí e r inve sHgat i£ n d h e
prec is e É m uÞ ± m le s d ¤ es e g ene s d udn g OA M ll
p m vMe new ins ig hts in u nd e m¥ nd ing ¤ e m d eq aar
me d 1Ô 1is ms of t h is d ise ase a nd p av e t tve w ay fo r new
the m pe uUC Sô teg ies m d d m g d isÞ ve µ ¤
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