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Matrix metalloproteinase (MMP):= <:5of|A f-2)
She dHe Wil g aRa], A wdds
714wl ¥k o}y}, fibronectin, laminin,
proteoglycan, 12] 1 elastin 5¢] AJE2] 7]2 A&
o] thate} o] Y, 25F o]4Fe] MMPr} B¢l
Ao, 713 Eo] i} 729 5ol oAt
interstitial collagenase (MMP-1, MMP-8, MMP-13,

MMP-18), gelatinase (MMP-2, MMP-9), stromelysin
(MMP-3, MMP-10, MMP-11), matrilysin (MMP-7),
metalloelastase (MMP-12), Z12]31 membrane-type
MMP (MT-MMP) (MMP-14 T3 MT1-MMP, MMP-15,
MMP-16, MMP-17) 5] 67¢] 8197 o = EFdrt
0 MT-MMPE A| 93+ 729 MMP+= B &4
proenzyme (zymogen) A8 2 28] =1, plasmin,
plasma kallikrein, trypsin, neutrophil elastase, ~12]3L
279 MMP 5 ZE @ EaanEd o
propeptide”} £HFHOo.BHA 224 oA 43} o
o9 MMPE zinc®} calcium &3S 7FA]H, zinc
9} calcium A%} catalytic domaing 7FA)| 2 it}
MMPE B2 HQ1 7l Z, 4 A, Z2]al o} %
A Toll defgraon ek MMPE X154, 7t
Eolm= 39, 1Ela SR T ek 954
Agte glo] Fa% 43S sh= Ao 2 deA ¢l
U2 AfrolAlaE, AuAaE, gl A, vhEls) W
4, 28 GHHHE F AF2A Y 745 AR
o &Ja MMP-1, MMP-2, MMP-3, MMP-8 18|31
MMP-9 59 MMP7} =L E0]€ 4 9low,
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Prevotella intermediae XFA% F2 HAdF
%] shtE AR AFE FAkY AT UjelA
SABHA A8 w8k P, intermediat B3
A AR A eG AU A QHE ol
TR M E4: (lipopolysaccharide; LPS)= P,
intermedia®}t 7+ 1A AT AEe|ute] F
8 AR F9] shuolth. LPSE UM Z 52] 454
X E A=} mumor necrosis factor- a, interleukin-1
B, interleukin-6, interleukin-8, ZL#]) 31 nitric oxide %
of g7l B A HHE frEsivhPo, &
A= AFHE T8 HATT F9 sl P
intermedia®] LPS7} X &/d-grobA| e} Z|F LIt A
F o X2 MMP$} tissue inhibitor of metallopro-
teinase (TIMP)2] & o|| v x|= & 3z}
TR AT

I, giAAl = A
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= QY =
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P, intermedia ATCC 25611 ¥l w}e} 1ug/ml
menadione®} Sug/ml hemin& X3} ¢l
enriched trypticase soy GAM broth
(Nissui, Tokyo, Japan)& o]-4-3}¢] 37T 2] E7)4) =
A (5% Hy/5% CO/90% Npoll A wjekstsiet. A4
HlRJ ol A 24417} Wl oF8) early stationary phase$] 3T
FE 4CoA 12,000 x g2 208 DA st 314
312l phosphate buffered saline (PBS, pH 7.2)2.2
33] Al Hgt § FA% STk

agar =&

2. LPSo| g

Westphal#} Jann2"¢] hot phenol-water ¥l 2]
Aste] FAAZE FFEEE PSE 3239}
A 2N, TEE 2%H BR) 5 F
90% phenol& 7F8FaL, 68°C oA 2083} 23] F&3}
o] Wk & 7,000 x goll Al 1587 Y AIE 23]
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aqueous phase® 38kl 4C oA ZFFE HA]
3] FA sk F4 F 105,000 x gollA] 3AIKF U4
Bolate] SAAZE LPSE 0.1 M Tris (pH 8.0)]
=9] DNase (25 pg/ml; Sigma Chemical, St, Louis,
Mo, USA)9} RNase (25 pg/ml; Sigma) & 37°C ol|A]
HhA v oFshe] BAkS A A 8F e, proteinase K
(50 pg/ml; Sigma)E H7Fste] 60C oA 1417 71
3taL 37°C ol 4] WhAR Wi ete] © e SEg A A
a3t oieldh 1pse] vl FHeke Markwell
T W ol ofsf S8k ulol| 9FPH 0.1 % w|gk
o1}, T3 sodium dodecyl sulfate (SDS)-poly-
acrylamide gelol] o] #2Jgk LPSE 7}ste] 7]
93553t & Coomassie blueZ QA 3} 23} chal 2 vl
L HolA] ekghrh (FsA A 943D,

3. AISHKOME I AIZ=RICHA| ) HYj et

A7 A2z AT FEHY AFAYE
AHAE Y3 LA xjol2RE] B2} Fof 3o
247} A, X 2L A A2 T, 100
mm 274 9] tissue culture dish (Falcon; Becton
Dickinson Labware, Lincoln Park, NJ)¢j| A 10% fetal
bovine serum (FBS; Flow Laboratories), 100 U/ml
penicillin/streptomycin (Gibco) Z2]3 2 mM gluta-
mine (Sigma)& ¥ ¥ alpha minimal essential
medium ( @-MEM; Flow Laboratories, McLean, VA)
S 5% COB el 37C oA vl Fat4iTt. Confluent
cell monolayer7} A1E w7}%] 344 134 10-15
A 7t A& W EBIATE 0.025% trypsing ©]-&-3}
of 3-43] subculture & &, Aol X]F<10)
Alze] E43 € Kol 5-12 subculture level
2] confluent monolayerZ A& ¢ &&35c} 100
mm dish & 1 x 100 A £E £33} 10 % FBSE
A= o -MEMO.E 128 confluenceE ©]& w7}
A v oFste] HBSSE 33] A& &, FBSE X384
o= WA E 7hste] 24A17E v §FstaL, P, intermedia
LIPS (10 pg/m)E ¥ 31 viR| & 7fsfe] 244)7F
Hjj oFakic



Table 1, Sequences of synthetic oligonucleotide primers for RT-PCR

Primers Sequence Annealing temp (C) Product size (bp)

MMP-1 F 5-CTGAAGGTGATGAAGCAGCC-3' 60 428
R 5'-AGTCCAAGAGAATGGCCGAG-3'

MMP-2 F 5-GCGACAAGAAGTATGGCTTC-3! 00 390
R 3-TGCCAAGGTCAATGTCAGGA-3'

MMP-3 F 5-CTCACAGACCTGACICGGTT-3' 60 294
R 5-CACGCCTGAAGGAAGAGATG-3

MMP-10 F 5-GTCCTTCGATGCCATCAGCA-3' 62 380
R 5-CTTGCTCCATGGACTGGCTA-3'

MMP-11 F 5-CAGGTGGCAGCCCATGAATT-3' 58 456
R 5-GTACTGAGCACCTTGGAAGA-3'

MMP-14 F 5-CAACACTGCCTACGAGAGGA-3' 60 380
R 5-GTTCTACCTTCAGCTTCTGG-3'

TIMP-1 F 5-"ACCATGGCCCCCTTTGAGCCCCTG-3' 60 627
R 5-TCAGGCTATCTGGGACCGCAGGGA-3'

TIMP-2 F S“TGGAAACGACATTTATGGCAACC-3' 60 431
R 5-ACAGGAGCCGTCACTTCTCTTGAT-3'

B-actin F 5-AAGAGAGGCATCCTCACCCT-3' 66 218

R 5-TACATGGCTGGGGTGTTGAA-3'

Abbreviations: F: forward; R: reverse

4. Reverse Transcriptase-Polymerase
Chain Reactioni} PCR product®| £4

Wk & AEE PBSE 23] A8k, YalR-els)
of 3patgiet. AzARe] A Afol| whel RNeasy Mini
Kit (Qiagen, Valencia, CA, USA)& 83}y total
RNAZ 283}9th AccuPower RT/PCR Premix kit
(Bioneer, Korea)#} thermal cycler (GeneAmp PCR
system 2400; PE Applied Biosystems, USA)E ¢|-&-3}
o], 353 RNARHE cDNAZ $HAJslaL, reverse
transcription-polymerase chain reaction (RT-PCR)<-
583l cDNAE S8}t Internal control 2=
P-acting 88319}, Nonsaturating PCR condition
Sakls CYC1€ T duARE T3 dFskoh
PCR 532 95C oA 123k, 62T ollA] 1837, 18
I 72CoAA 187E 35 cyde® AT}, AR
oligonucleotide primer= Table 13 Zt} 2%
PCR AFE-S ethidium bromide® Z3Het g+

1.5% agarose geld|A] A7) ed5sle] =p2)Al sleA
#A23FA ) Gel AR AHe) PCR band9) 7423 den-
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sitometry & o431 3715},
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1) P. intermedia LPS1} A|2MQOMIZ oA
MMP2} TIMP mRNA E§5i0f| OJA|= &t

P. intermedia LPS (10 pg/ml) = 24X|7F A 2lgk 2]
S f-o A E S| A ] MMP-1, -2, -3, -10, -117} -14,
18] TIMP-13} -2 mRNAS] 9H8]-S& RT-PCRS 53]
3to] 2SI o] & MMP 2 TIMP mRNAE 1PS
2 AgfshA] & A2 FopA T wEH
i, P. intermedia LPSZ *]2]8} A|E oA = MMP-1,
-2, -3, -103} -14, J.8] 3L TIMP-1 mRNA9] W&o] =
7FE110. 1, o] 5 F MMP -1, -39} -10 mRNAS] Zt)
7} 7H¢ @A S THFigure 1), ¥HA, MMP-113}
TIMP-2 mRNAS] &F&L P intermedia LPSE ] 25k
/g%o]-xﬂ;{oﬂ)\i -/!\—5] M——D} o] = 3‘ TIMP-2
mRNA2| 7+47} 71 H A 8 vk Figure 1),
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Figure 1, Expression of MMP and TIMP mRNAs in human gingival fibroblasts stimulated with P, infermedia
LPS. Cells were incubated in the presence of 10 xg/ml of P. intermedia LPS for 24 h, The intensities
of the PCR bands on gel photographs were quantified by densitometry, See Materials and methods
for further details
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Figure 2_ Expression of MMP and TIMP mRNAs in human periodontal ligament fibroblasts stimulated with P,
intermedia LPS, Cells were incubated in the presence of 10 ug/ml of P. intermedia LPS for 24 h, The
intensities of the PCR bands on gel photographs were quantified by densitometry. See Materials
and methods for further details
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2) P, intermedia LPS1} A|Z=OICHA|Z0j|A{2)
MMP2} TIMP mRNA gi5i0] O|Al= g8t

P, intermedia LPS (10 pg/ml) 2 24417+ 2213l 2]
ZQI A Z oA e] MMP-1, -2, -10, -113} -14, 2182t
TIMP-13} -2 mRNA®] ¥HEl S RT-PCRE F73051e] %
ALstTh ©]E MMP 2 TIMP mRNAT LPSE A€
37 G AFAPAZ M = FAS UL, P, inter-
media IPSE 8]k A|E | A= MMP-1, -2, -10, -11
7} -14 mRNAS] o] Z7}15 101, o]F F MMP-
1 mRNA9] Fth7} 71 A8k 4itHFigure 2). ¥HH,
TIMP-13} -2 mRNAS] & P, intermedia IPSE 3]
g AFAHAZAA FLEJOH, o5 F
TIMP-2 mRNAS] 7HA7} 713 @A 8Tk Figure 2),
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MMP= A g] 4] Bl Wl d] gkl A Al Ee] 7]E 9
Azsh 2o)o] Bolgicp, A Ale] BA2A
o] gt WA, QANE, du 18T o
3 Wy Fo] dFME AfoE, AIME,
23 HIY I ME T AFAE] o HH s
+ MMPS}F 159] GAIAIQ] TIMP 2He] B3 o=
Q1g MMPE] ZH=gk ol 2 0 2 7)9lskE A
o2 oIk,

A7 2 AL oAl o8] A
Type I 2 I WY& 25220 9lo] 714 A5
A28 714 Agoloh. A& E ATt By
e AT A 8% 54 T shveln, o] H§
e sFAEor fFed HEAd ndEs) a4
23] g8 Ft} MMP-1 (collagenase-1)& Ad-f-o}
HA ngBs) 8408, 27 D YEs)
MMP-87} $HA|, X222 o)) x| 2] nd2le] A
2 9 280] Trolgopon, -1 Aol
AE, FAAE, 223 cfAAE ofsh AgdTt
MMP-1& type I, 11 Z&) 2 1 QA9 helixE A3
Hog pANA nYPY BT AN, 1 F
gelatinase$} stromelysin®l] 2J3) 711 37} X
WH, A7 ) MVP-19] Z7h55]92, MMP-1
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mRNAE X5l o3 X 2of Z7hEo] TPy,
o] MMP-10] X543 B Ao A o] wdd Fajot
dAdo] Jdvke A& ugit}. MMp-1¢] 842 F
2 TIMP-19] oJ3f AA3HA 2d €.

MMP-3 (stromelysin-1)= type IV$} IX g3 ¥
2 o}y 2} laminin, proteoglycan Z12]3 fibronectin
T B8)3HY. MMP-3& pro-MMP-1, pro-MMP-8 71
2|2 pro-MMP-99] &3l glo] 83k HgS ¥
TR, MMP-3¢ 254, FokEel= ¥ e, 18
FHEY T v A4 Aglelx Yy ARz Bk
o #AZT0, AFY o]g T oA e X2 F+
A7} A 22 2] o] MMP-3 T A3} MMP-3 mRNA
) wlo) 77k Z7kglo] 2R vh ek

MMP-10 (stromelysin-2)-2 MMP-3%} -AFsHA|
aggrecan, type III, IV$} v Y A3} elastin,
fibronectin, gelatin I, casein ZL#] 1L fibrinogen?] £
3o FjF. MMP-11 (stromelysin-3)&= T}
MMPEH+= €8] 2934, laminin, fibronectin, 18]
3L elastin 2 AlEZS] 7)E JE& F3fsiA| e g
1, al-proteinase inhibitor, @2-macroglobulin, Z.2]
I insulin-like growth factor binding protein 5-& #
g, wgh o RE-o] MMPE©] B84 zymogen
0 & Bn|=er) v)s), MMP-112 45 kDao] 84 &
AR FH TR

MMP-2 (72 kDa type IV collagenase, gelatinase A)
= 7142t MEE 2-8gth MMP-2E 7| AT
EA8= type IV 2LY A elastin, type V, VI X I
A3 T 7|EF /1A RS B & JoP. 3k
olEX M mY AL (MMP-1, -13, -18)°]
o8 a9 d B2} 1/45} 3/4 segments 2 H3|H T
gelating £33t} MMP-2& AGobA X ker-
atinocyte, 931 JAIAE, 8] FoE 5 th
et HEIIN proenzyme FHZ H3) 5, th
BHF A& 0 A =T MMP2E type IV
WY B al o]Bg, BT o] 50| 44
A A3} B= A9 1A AT 9] integri-
ol 2tk gekg 514 % 9)

MT1-MMPE}ILE &89 MMP-147 AEe 4
AR E AT glen], AT Fele] EAT,



MMP-14+ types I, 19} I 2 Y94, fibronectin, type 1
3} 5 laminin, vitronectin, fibrin, Z1#] 1L aggrecan 2
< Mz 71 AEE PO, MMP-14= Al
Erpo] F2hEof Qlo] ofeke] wY e a i v
AEZHAA E&H o2 YA Ee& 434 4

MMP &4 24310, 4%¢] TIMP7} B
TE v AT o] 5 F BE FF| MMPY| A&
5 335 TIMP-13% TIMP-21 X|F- 23 H 4
A AR TIMP-12 AfrolA| T oA f-2€
MMPol| the) ek oA aE w3lsie) TIMP-2
© TH 8 oA f-2f | MMPol| 7 EsH AR
IHE BATHY, TIMP-1& 28 kDag] glycoprotein®
2, &43lE MMP9} 1:1 stoichiometry] E-3HA1E
AW, MMPE IS A7} TIMP-1%2 A4
Bo)g 4 oy, 24dstd MMPs} TIMP 7He] 9
o oz MES 7)H Nz Tt FH-HH,
MMP&} TIMP 7] 8 o] 7A)A] =d AlEe] 7]
o] WAl F7t dofu} FrtEe| = HE g Ed
A% 5of W2 o] Zehd 4 Utk TIMP-1&
A G AT 2222 Yol EAJ3= MMPo| Tt
FH A A o] HF F oA 2] A2HT
ol TIMP-1 T o] F7}=|of glomwen |5
0|3 A& %37 Yo MMP-13} TIMP-1 mRNA7}
F7h= o] QLT

MMP F321e] W2 Mol 7l X §H3 Tk
gk Qx93 2H ), £ A7 E AFEAR F4
HATF F2] shU’l P, intermedia®] LPS7} A2
FrotdlE e} AU M2 MMP 2 TIMP &
o] mAE YT FHILA FREHAY, P
intermedia LPSE A& dfrobH 29} A A
o]l A MMP-1, -2, -3, -103% -14, ZL&] 3L TIMP-1 mRNA
9} MMP-1, -2, -10, -113} -14 mRNAY] @S 747}
ZA Ak vhd, MMP-113} TIMP-2 mRNA 18|31
TIMP-13} -2 mRNA2] BF&-& P, intermedia LPSE. A
2Jet AfotiE g XFAA A 42 A
Tt P, intermedia IPSE A 2AfobE & A5
AAENA el MMP € TIMPS] H&E& 3o
A XFAG A9 AAzZ g4 o] 8%
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3 P, intermedia®) LPS7} X480l 29} X
FRAAZE A A o] MMP 2 TIMP H& o) W] Xj=
kS A} A EHSCE Pointermedia TPSE
A2/ frobAI R} XS A| Lol A MMP-1, -2, -3,
-10%} -14, Z.8]3 TIMP-1 mRNAS} MMP-1, -2, -10, -
119} -14 mRNAY] W& 247t SUAIH S ¥,
MMP-113} TIMP-2 mRNA 183 TIMP-13% -2
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-Abstract-

Expression of mMRNA for matrix metalloproteinases and
tissue inhibitors of metalloproteinases in human gingival
and periodontal ligament fibroblasts treated with
lipopolysaccharide from Prevotella intermedia

Sung-Jo Kim', Eun-Young Choi?, In-Soon Choi?, Ju-Youn Lee!, Jeom-Il Choi*, Chong-Kwan Kim?
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Matrix metalloproteinases (MMPs) are a family of host-derived proteolytic enzymes and implicated in the
remodeling and degradation of extracellular matrix under both physiological and pathological conditions,
Connective tissue degradation in periodontal diseases is thought to be due to excessive MMP activities over
their specific inhibitors, The effects of lipopolysaccharide (LPS) from Prevotella intermedia, one of the major
putative pathogens of periodontitis, on the expression of mRNA for MMPs and tissue inhibitors of metallopro-
teinases (TIMPs) in human gingival and periodontal ligament fibroblasts were examined by reverse transcrip-
tase-polymerase chain reaction (RT-PCR). The expression of mRNAs encoding MMP-1, -2, -3, -10, and -14 was
increased in human gingival fibroblasts treated with P, intermedia LPS, whereas MMP-11 and TIMP-2 mRNA
expression was decreased in these cells stimulated with LPS, P, intermedia LPS increased the MMP-1, -2, -10, -
11, and -14 mRNA expression and decreased TIMP-1 and -2 mRNA expression in human periodontal ligament
fibroblasts. These findings imply that P. intermedia LPS may play an important role in the connective tissue

degradation in periodontitis.

Key words : matrix metalloproteinases, tissue inhibitors of metalloproteinases, human gingival fibroblasts,

human periodontal ligament fibroblasts, Prevotella intermedia LPS

30



