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Transforming Growth Factor-B ,7} 4] 73 A2 2| Matrix metalloproteinase

2} Inhibitor 2| 2H|0| D|X|= HEF

FodlA Arle
= X]-T’— A ol & gt
JAF] Hxo NFAR AFF H]E x4
of MEeo 7]™o] gt HAPAYI HMES 7] E#HANE matrix metallo-
proteinase(MMP)7} 8% J8E 3tejzt Azsta Aok iz suygs
2] ol AAA BT 2 vjo] At B transforming growth factor-B (TGF-B ;)
7} LA EY TGFB , 7} WEfEd F83 HAFF HXES MMP, tissue
inhibitor of matrix metalloproteinase(TIMP)oll @ @80l Q== LotR 1=} 3l
}.

29 HiF AZE gstd A7) TGF-B,9 =& 0, 0.1, 1.0, 10ug/ml &
vHRo]7ke) A F 24 AT, 72 A1ZF 2] MMP 9 TIMP 9] mRNA, @43, &
28X H T E RT-PCR, Western blots, zymograms & ©] &3] &3 343}

Glyceraldehyde-3 phosphate dehydrogenase(GAPDH)E ©]-8§3F A% RT-PCR %4
A= TGF-B, =7 F7Hgel wet MMP-3 ©] ZA3: MMP-9 ¢ TIMP-1,
TIMP-2 7} 5 7}8Fith. MMP-3 2 Western blots I} casein zymograms o} A = 23
o] #4311 MMP-9 & TIMP-1, 2 = Western blots o 4] &= TGF-B, 5% %7}l
utet w@o]l F7b 3 Th Gelatin zymograms ol = TIMP-2 2&EQ F712
MMP-2 ¢ MMP-9 8 AL E Bt

ol’tel A= Hol TGF-B,= MMP-3 o ZdL AASI TIMP-1, 2 o} 2d
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Transforming Growth Factor-B ,7t & &% Al Z2| Matrix metalloproteinase
et Inhibitor 2| FH|0f| D|X|= &
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S AAARLE 40 ol =B A TN dBE 2Re = 7HF &
AAFY stz HUATY 05-3%9 FHES Eole ZPooh! HUIFL &
3HA ANAEATH Aokasyl Adshe LE AUAEEE et A8o
2 O 49 obA 23R goh! AT A F MY 8T AL IYY
S7holttt muU ol A off qbgto]l FUksteRE &4 BEA UAA ¥k =
WEel b Be FRY VLALE SuRAe depse YwHos 4
§7 2904 47 APel o8l BrtEol BAs R Aoz e
I AT o E HAFrF FHY My FE SR AZFY Mg 7AF
HirE AE ZE9 M2 71dd oty AAstn vkt AAZ Wi
& 72l glycosaminoglycan 38 E4LE BFAIIE FEF L=Vt F713GS
ojgigt HFF MEY MxEe 71F diale ofd 43 W A AR @A,

ARF AEe ME 7|ZAE o= plasminogen activator(PA)$} matrix metallo-
proteinase(MMP)2] 2 7}2] @il Ba g4 TFo] #oddm Laix doh!

PA 5= tissue-PA(tPA)9} urokinase -type PA(uPA)7} W -HE ZZoA &
AET o]EL& FZ plasminogen & A A7 FHEE 3 dREE HE9
ZIZAdAl = A E Bodthn g Aok £ T2 serine BUELTF HH
28 Bdstes AFde FHEItn o iy AFEA Mxe] 71E £
ol MMP 7} Fa% 98L& stejet AZEtn Jdoht ARF AXoAME
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interstitial collgenase(MMP-1), gelatinase A(MMP-2), gelatinase B(MMP-9), stromelysin
(MMP-3)3} 29] inhibitor ¢! tissue inhibitor of matrix metalloproteinase-1(TIMP-1),
TIMP-2 7} BH|HE Aoz ¢3x3 Ut MMP-1-2 type - I, II, III collagen
& 3ln, MMP-2 & MMP-9 £ type IV collagen, laminin, fibronectin & &3l $F
S MMP-3 & proteoglycan core protein laminin, fibronectin, type IV collagen
Eagcn geixn Ukt TIMP-1 & MMP-3 &% 1:1 £ ZE3t MMP-3
Zt8-2 o A|3}I TIMP-2 £ MMP-1, MMP-2, MMP-9 ¢} Z%3te 1 z4&
AAstE Aoz i Akt o] MMP & I inhibitor 91 TIMP 9] 23
o= growth factor, oncogene transformation, cytokines, tumor promotors, retinoids,
dexamethasone, colchicine 5 32 7}FA] t}kgk g210] 4&S & 5 Ur}S
Az =y ZEate] wads FAJED 2 Hiold WS transforming
growth factor-B (TGF-B ,)7} A2 A ©]2{d TGF-B , 7} LL7Ngz
W] wst od A#o] e Aoz FHI AUAR o FAAAE FHE
TGF-B ,7F AFF AEY 75l g &2 A=A F4sA Foh!
TGF-B , & 71%5& oz d¥ HEG HAFoMEE =z, AXe
71del FAT £HE FX3H, gl s FHAdAE S A7, gEE
Hadr FHES At Aoz gEA U EF FoAAE  anterior
chamber associated immune deviation(ACAID)o|2t= Eol|3t WY w3& dovle
d Fas 93¢ o7 a2y A9 22 QA #8329 JtE 4%
o] A MEFANME gelatinase A & LHE 238 F7HA7I=
TR WM s 2 FH8o] Aol BT
v

1o mo fL o

H

A B AFNAME TGFB , 9F MMP, TIMP 9 434 FHo] SUF
AAE Weled 228 & 7 UE ALE A, WP FAolA F7HH
o] AT TGF-B , 7l WFEdd T2% HAF+F HES MMP, TIMP ° ojd
gol =R Lol 2t s
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Al & 20 Bolvel 49 ITFE AEFE, 29 GFolA A Fo IR
ZAg AAFCE Povidone iodine 10%E BHA U4FE 1 3 25313, 4°C 9
21712 phosphate buffer solution(PBS)& <8, 5 vje] A A Z3H-& H( 10000 units
penicillin , 10mg streptomycin , 25ug amphotericin B, 0.9% NaCl)Z} DMEM( Dulbeco's
modofied Eagle's medium , 25mM HEPES, 3.7g NaHCO, )ol H&3% U¢+F& 30 23
w7 23 25 A#HT 2 F 4cel3ue] A EFEAT DMEM
of 15 B3t B0} 3 3 25 ABSHAD. AT RATo] BUR ATE
AxF oA F& 7H9E o83ty ¢FE WMoz =3 22A % FHA
E AAsAY. I T 8 dAuBE ol U 2Y A pectinate ligament &
AASD AFF 3L 29 AWt d/F 23S AX wjFdrld 22U
B %82 DMEM, 15% fetal calf serum(FCS), 1 81 9] A 5& 2143840, =
€ 37°C,05% CO, A wigsidtt. drFHAE7E 2d&A A2td £53)
of sigRien, o= 4 A AW WG AEAAT ALEEAT. H/F Al
TN AR P& Aldst &l P2

2 Y AFF AE (100,000 Mwel)E 75mm*> 2719 AT v g 7)o

T Z2EsHA e wiFAS A ASI, PBS BHo=Z 39 A HE}
. 3 F ¥Fo] o AA B MRS 10cc B ZHZhe] HE wjgR 7]
, @71 TGF-B , (Sigma, Saint Louis, MO, U.S.A.)¢] ¥=E 0, 0.1, 1.0, 10ug/ml
7R FFE FAI F 24 A 72 A1 F MR Aoz wigsisith AX
HgAE AHS -70° C A AE A7A] E@ERoT AZIFET A
15% dimethyl-sulfoxide(DMSO)°ll Z 33t B 23} o}

A L 3 A )
B 42
92

fr we
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7}. Reverse transcriptase-polymerase chain reaction (RT-PCR)

(1) AA RNA €8

Hj k3t Af3F A EoA RNAeasy Kit®(Qiagen, Santa Claris, CA, US.A)E AME-3}
o Hx RNA £ 23 AP 423 2o 75mm® AE ¥ g8
A vjo¥st M Eol lysis buffer RLT 350ul & ¥ & ¥ 753 AlAth o7
o 70% &L 7t kit W2 Rneasy spin column © ¥ 10000rpm ° 15 =
F YAE P 700ul buffer RW1 & 718t 4 28 F 45 Ae AA
oitk. 2 ¥ 500ul buffer RPE 2 2 3] YA Eestd M A3 F 30ul Diethyl-
pyrocarbonate(DEPC)H 8] Eoll Z RNA & FHAZith

(2) cDNA 34

£z HA RNA 3ug & 70°C oA 10 £3F RNA | AFZE £33t ES0l
¥eltk. AA RNA 3ug, 200U/ml Molony murine leukemia virus RT(GIBCO/BRL,
Grand island, NY, U.S.A.)2ul, 5 ¥1 9] RT buffer 4ul, Sng/ul random hexamers(Pharmacia,
Uppsala, Sweden) 3ul, 10mM each dNTPs(Boehringer Mannheim, Mannheim, Germany)
4ul, 100mM DTT 10ul, RNasin 1ul, DEPC X2 & 11yl & &3t HAA &Ho]
20ul 7F FIEE 3 F 42°C oA 60 23 cDNA & SAAAZTE T F 95°C 9
A 1028 Fol BEE FAANR

(3) PCR &%

PCR TZA] AHEE RN 242 o3 €. cDNA 10w ol 54 &

2H(10 ¥} 2} PCR buffer 0.5ul, Taq polymerase(Bioneer, Chongwon, Korea) 0.5ul, 5 ¥
4= 4ul) 5ul, primer 3-8 H(10 812} PCR buffer 4.5ul, 10pM/pl sense primer 2ul,
10pM/ul antisense primer 2ul, 2.5mM dNTP 4ul, FF5 22.5ul) 35u & T3t F
S0ul 2 TFEATH PCRcycle & 95°C 15 %,50°C1 2,72°C1 S 132 X34
Bi7F obde, 7b 237t 2y s A4 25 3 AFs. PCR cycle Aol
94°C ol A 10 £+ F F PCR cycle & Al &3} 1 vpxjgt 3lofl= 72°C oA Al
e 10 B2 &3 th EF glyceraldehyde 3-phosphate dehydrogenase(GAPDH)
£ house keeping gene 22 Al-&3} T ALE-S primer & E 1 #Th PCRAME
2 1% agar(1g/100cc), ethylene bromide, 1 812} TBE(tris 100g/l , acetic acid 100g/l,
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EDTA 100g1, pH8.0)Z E§3td B F A3 agar plate € TE F 7]
loading buffer &} T 44L& F 60V ol 3 A A71FF S A A3AT. PCR
AHE 2 Gel extractor kit®(Qiagen, Santa Claris, CA, US.A)2 2 £&d §F 5 4
Mg EN oz BT



¥ 1. MMP ¢ TIMP Primer® 12

Enzyme name

Sense Location Length
Anti-sense

Collagenase (MMP-1)
5’-ttcccageagcaacttcagaa 66-85 555 bp
3’-ccaccattcatcatcatcaa 601-620

Gelatinase A(MMP-2)
5'-ggatcattggctacacacctg 22-42 380 bp
3'-ttcggtagcgacgecggacac 380-401

Stromelysin (MMP-3)
S'-ggccatctettccttcaggea 23-43 321 bp
3'-gtcgtaggtagactaagtt 322-343

Gelatinase B (MMP-9)
5'-acgcegctcaccttcacteg 460-479 350 bp
3'-aactggcggtcggcgtcgta 790-819

TIMP-1
S'-cgtceccaccecacccacaga 80-99 366 bp
3'-ctcacaaccagcagcatagg 427-446

TIMP-2
5'-gcgceegetegecegeegtcee 49-59 609 bp
3'-tagaacggcagggggageegg 636-657

Glyceraldehyde 3-phosphate

Dehydrogenase 699-717 310 bp
5'-ggccaaggctgtgggcaag 990-1009

3'-gtaaaggaccatactgttgc




L}. Western blots

Western blots £ MZUIF A] AHT HFHE FAZ AU ARS
SDS-PAGE gel 9] =42 3} Zth Resolving gel < 4 8]2] lower gel buffer
(1.5M Tris-HCI, pH 8.8, 0.4% SDS) 2.5ml, 40% acrylamide : bis stock 3.75ml, &
3.65ml, 10% ammonium persulfate 0.05ml, TEMED 0.005m] 3] £ 2 EZg3lo THES]
11, stacking gel < 4 8] 9] upper gel buffer(0.5M Tris-HCl, pH 6.8, 0.4% SDS) 2.5ml,
40% acrylamide : bis stock 0.8ml, ZF< 6.6ml, 10% ammonium persulfate 0.1ml,
TEMED 0.01ml & 33t A8ttt A71¥F Al tank buffer £ 0.025M
Tris-HCI, 0.192M glycine, 0.1% SDS & Z%3l1 pH88 & Z A3t ZA 10w
o 2% SPS Z | buffer(0.125M Tris-HCl ; pH 6.8, 4% SDS, 20% glycerol, 10% 2-
mercapto-ethanol, 0.2% bromophenol blue) 10pl & EF3+ F loading 319 30mA,
75v 2 A7]9%5 & ABE F nitrocellulose paper ol 0.21A, 60V oA 5 Azt
electrotransfer Al ZA ™. A8t transfer buffer = 25mM Tris, 192mM glycine, 20%
methanol & E 33t A Z3}Sth  Nitrocellulose paper £ Ponceaus &80 2 £
AE G7HFo] A% F/HTE SE AT Aol F blocking buffer (PBS, 1%
SAETE d2odA 1A EEAT. MMP-1, MMP-2, MMP-3, MMP-9, TIMP-
1, TIMP-2 & 1 : 2000 primary antibody(1/100 ; Triple point Biologies, SW, U.S.A.)E
742y 7hete] 1 A Bt EEUZ 2 Fol  nitrocellulose paper & PBS 200cc 2
5 3 Hojdlth. ol T2 AAL 2 FE WEIAT Yo A Fo 1
2000 horseradish peroxidase 7} F-2r€ o|A&AE Y1 1 At EE & enhanced
chemo-luminescence kit (Amersham,Little chalfont, UK.)E ©] &8l @A A wtg-
& ZUs A

T}, Zymogram

Zymogram i SDS-PAGE (10% acrylamide)ell &7} 288 Jebd & A p-
casein ©|\} gelatin & W1 H7]|EEE A P3ATE  Resolving gel & 30% acryl-
amide : bis stock 6.6ml, 1M Tris-HCI(pH 8.8) 6.75ml, 20% SDS 90ul, 9% gelatin =+
11% casein (S0mM Tris, pH8.8 o &3} A7) 09ml, TFF 18ml & E¢F F

10% ammonium persulfate 90ul 2 TEMED 20ul § 7}3td 331 A Zth.  Stacking

8



gel & 30% acrylamide : bis stock 0.6ml, 1M Tris-HCI(pH 6.8) 1.5ml, 20% SDS 30ul, %
F 6ml & T3 ¥ 10% ammonium persulfate 60ul &+ TEMED 30ul § 7}3+
SIARHY. A7IGEAIY reservoir buffer £ 0.025M Tris, 0.192M glycine-
NaOH(pH 8.5), 0.1% SDS & &3t AR3tsith A 15ul o 2.5 ¥ Laemmli
blue juice (20% SDS 2.5ml , glycerol 2.5ml, 1M Tris, pH 6.8 2.5ml, bromophenol 100ug,
F5F 10ml) Sul & ETF F 4°C 250V oA 6 AIZF A7|FF3R T O F
220l 4 2.5% Triton X-100 (Sigma, St. Louis, MO, U.S.A.) 400m! o 1 A3t S+ 31
ZE°] SDS & A&, AA3AHG. 2 Fo AV HEE HEE 50mM Tris o
10M CaCl, =38 400ml o B 37°C o A} sjsidch  wigdst &
0.5% Coomassie blue, 30% isopropanol, 10% acetic acid E&-& Aol 1 AjF E7 &

A3k ¥ 10% isopropanol £ A5} ¥b-§E A3

nor



zA¢ wWige F 23 dol A Av| A4 23 FHAZ wEF o
N ALENE 7HD HET #e ¥4 ez Aer] Azsiith
A E7} H"‘E%E&i AZ4FsA 948 Fo2 Aete FHhG dRE
At 2 F %4 F F 100 2L= =EHHE =2 F A9 FX
97 27 BYAE 28 ol%olN FAUA s HAAERE TEE o
oty AxR@u|AALZA A A]EX‘O | A M5 AD osmiophilic A &
A H I 2 osmiophilic § AFAEY ZEAELATE AolE BAT  ER
AEXAW] o] AR ali—erﬁr golaF g B2 T F AMeH AEXER
= oo AXFFel BFEH I AXVE AFF AEde 298 F
Ak (2™ 1)

u®
4ol
&)
o olg
[

;—]mm‘.
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2. RT-PCR
7}. MMP-1

43 M I TGF-p, 2 ¥ MMP-1 mRNA £382 GAPDH RT-PCR %HE 9]
Zhol tigk Aol e 7k BH RT-PCR ZHE Hl2eole of 4R &
A& YERH T (¥ 2)
1}, MMP-2

&3 M X TGF-B, 2] ¥ MMP-2 mRNA %= GAPDH € °©]&3% HZF3H
RT-PCR Z3 MMP-1 mRNA 2& 1} Zo] dFg F4& vetilich(2 ¥ 3)
t}. MMP-3

A6F M Eo TGF-p, 12 T MMP-3 mRNA ¢ %2 RT-PCR Z3 TGF-
B, =7t F7gol uwe} zgzm FEgAzke] AR wet Fade S
UERATH (27 9)
2. MMP-9

A3 M X TGF-p, 13 F MMP-9 mRNA & F%A RT-PCR Z3 TGF-
B, = FHRAZo] Fhgtel wel MMP-9 mRNA 9] E@o] %7k Frhehe
FgE HEHET(2E 5)
v}, TIMP-1

10



A&F M Eo TGF-B, 3% F TIMP-1 mRNA ¢ FZ3 RT-PCR Z 3} TGF-
B, AR Fx, AZte] Wzlte] Frhste ddE JYEFHTH(2E 6)
v}, TIMP-2

AHF M T TGF-B, A3 F TIMP-2 mRNA 2 Z4& L& =3 RT-PCR 2
3} TGF-, H | F= ZAEAIZF F7to wat Frtste F4S JveEbdth (2
g7
A}. GAPDH

i3 MAEol TGF-B, X F GAPDH AlHE, Fx Eo] #AQlol
Densitometer o} 2]3F gt £ Z}o|E Ho|X= FUr}. o] gE ol &dtd A
 RT-PCR € Al F3At (28 8)

11



2% 1 oWgE AETAEY AAEEA 22 (15200 o). AEEo] ZA P
4g9ln AZAYe el Af efnd, HolsF 1a BAA 52 B
% 4 AT AZERGIE thre AEAYCl BEs) WYY AZ M
FAZYE AT + Aok
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MMP1 mRNA with TGF-beta2

5
@]
5
=
1 2 3 4 5 6 71 8 3
@ 1 2 3 4 5 5] 7 8
a9 2. 4 17: A Eo| TGF-p, 1% T MMP-1 mRNA 2@, (A) AFFH X
TGF-p, A x| F MMP-1 2] RT-PCR. 1-4 £ TGF-p, % F 24 A7+ 8 F F9
ghgoln 58 & TGF-B, A F 72 Al g F9 ¥soltt. 1 %5 &

Oug/ml, 2 ¢ 62 0.1ug/ml, 3 7} 72 1.0ug/ml, 4 & 82 10ug/ml ] TGF-, # A
Z o] RT-PCR 9] ZAzolt), (B) MMP-1 & Z+ AJ7HE, F=¥ RT-PCR Z2HE
densitometer 2 =33 F 7zt A|71E, F=H 9] GAPDH 2] RT-PCR AHE29] Fhol
g Ao %2 7t 2HZ=2 BAZ Aotk wiY AT} =7 Fket
dx @de A9 aol7} gleS ¢ F Utk

>
w

MMP2 mRNA with TGF-beta2

Ratio(MMP2/GAFDH)

l 2 3 4 5 6 7 8

1% 3 4+

F A Eo| TGF-p, 1% F MMP-2 mRNA 2&. (A 2
TGF-B, 21 2] & MMP-2 2| RT-PCR. 1-4 2 TGF-$, {3 ¥ 24 l& B & ¥
dk2-o]o] 5.8 L TGF-f, AR F 72 Al v F9 wbgolty, 1 7 5 =
Oug/ml 29 6 0.lug/ml, 3 7 72 1.0ug/ml, 4 2 82 10ug/ml ©] TGF-B, # ]

%9 RT-PCR ¢ Zzlolt}. (B) MMP-2 2o Zt A7, 5%¥ RT-PCR ZI}E
densitometer 2 =33 F Z+ A|7H¥ FE¥ 9] GAPDH 2] RT-PCR AHE9] ghof
g ddl e Fotd 2 ZE BEAF Aotk wg AT FEF F7ts)
dx #dL2 A9 o7} gk



MMP3 mRNA with TGF-beta2

(=2}

o o o
[

Ratio(MMP3/GAPDH)
o

a8 4. AHF A Eo| TGF-p, 212 F MMP-3 mRNA 23, (A) *é%% A E
TGF-p, A% ¥ MMP-3 ¢] RT-PCR. 1-4 TGF-p, A 2] & 24 A7+ wjF F 2]
dhg-o|lty 5.8 & TGF-B, M2 F 72 A 8¢ F9 wkgolty, 1 75 &
Oug/ml, 2 ¢ 6 2 0.1pug/ml, 3 7 72 1.0ug/ml, 4 & 8 2 10ug/ml °] TGF-p, # A
% o] RT-PCR ¢ Z3jo|t} AHEL 609bp ¢ Z7]12 YEFSET) (B) MMP-3 9] Z
A7+, 553 RT-PCR ZHEZ densitometer & S3% & 7+ A|7HE, 32E9)
GAPDH 2| RT-PCR AHE9] Zholl o Adl @t Fate] 2= 2 FAg Ao
ot WA 2t wEl ZAse FE e

M
s

rlo

MMP9 mRNA with TGF-beta?2

1 2 3 L 5 6 7 8

a¥ 5. ARF A E TGF-B, A F MMP-9 mRNA 23&. (A) HFF AE
TGF-, A A & MMP-9 2] RT-PCR. 1-4 &2 TGF-p, 2| F 24 |t

o] ¥kgoln 5.8 F& TGF-B, A F 72 A1 wig F9] whgoltt, 13 5&
Oug/ml, 2 & 6 2 0.1ug/ml, 3 7 72 1.0ug/ml, 4 9% 8 = 10ug/ml | TGF-B, A |
% o] RT-PCR ¢ Z3tolty, AHEL 350bp & 27|12 YERST (B) MMP-9 9]
Zt Al7HE, X RT-PCR ZHE densitometer £ A% & 7+ A7, 5%
29| GAPDH 2| RT-PCR 4HE9| ghol digh Ao @2 738 ZH=Z2 A
gt Aolth 72 A7+ & thEF2 MMP-9 ©@o] tiA F7te] AR AAF
o2 N7t FEZ7M uel dde] Frlste F44S YEHh

14



TIMP1 mRNA with TGF-bata2

0.2
0.15 “)
01
0.05

Ratio(TIMP1/GAPDH)

2" 6. ASF ME TGF-p, A3 F TIMP-1 mRNA L&, (A) AFF4 Eq
TGF-, A2 ¥ TIMP-1 ¢ RT-PCR. 1-4 TGF-B, A 2| & 24 A7+ vl F2
dhgoln 5.8 £ TGF-, AA F 72 Az ¥lF F9 #kgolrh, 1 3 5 &
Oug/ml, 2 9 6 & 0.1ug/ml, 3 I 7 1.0ug/ml, 4 ¢ 8 = 10ug/ml °] TGF-B, 4 %
%o RT-PCR 2 Z3}olt} (B) TIMP-1 9] Z A|7HE, F =% RT-PCR Z3=
densitometer 2 =33 & 7z} A)78, s5H 2 GAPDH 2] RT-PCR AHE2] 3ol
gt Ad @S Fated 2PgzE A Aotk wIATH FEF7 w

2 wdo] FAsE P4 etk

TI
>

rlo

_ ——
L e FEAR A

Ratio(TIMP2/GAPDH)

a8 7. A&F M E TGF-p, A% F TIMP-2 mRNA &, (A) AT AE
TGF-B, # % ¥ TIMP-2 ¢] RT-PCR. 1-4 & TGF-B, H A F 24 A7t v ¥ &2
Hleold 5.8 £ TGF-B, A F 72 Azt ¥ F9 wkgolh 1 35 &
Oug/ml, 2 ¢ 6 < 0.1pg/ml, 3 & 7 & 1.0ug/ml, 4 % 8 & 10ug/ml & TGF-B,# A
Fo] RT-PCR ¢ ZF}olt}, (B) TIMP-2 o Z+ A|HE, ¥5% RT-PCR Z23E
densitometer & A8 F z+ AJ7HE, 5= GAPDH | RT-PCR 4HE9 gl
et Ad e 7ot 2dZE EAF Aotk wYAH FEF7H o
g} ddo] F7t8te S et

=

U
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o™ 8. ASFE MEo| TGFB, 1% ¥ GAPDH mRNA Z&., AfFFA4 X
TGF-B, 4% ¥ MMP-1 ¢ RT-PCR. 1-4 2 TGF-B, A% F 24 AT v F

Weold 5.8 & TGFB, A F 72 Al w|¥ Fof whgelry. 1 &5 =
Oug/ml, 2 9 6 < 0.1pg/ml, 3 3 72 1.0ug/ml, 4 ¢ 8 & 10ug/ml 2| TGF-p, 4 |
Z9] RT-PCR 9] Z3}o|th,
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3. Western blots

7}, MMP-1

AEF A Ed TGF-p, A T MMP-1 2] Western blot 23} 24 A7, 72 A1 T
T 383 TGF-B, A A &= #AIglo]l dAg G4 EATH(TE 9A)

1. MMP-2

AT AEe TGF-B, A %] & MMP-2 9] western blot 27 24 A|ZF, 72 A1 3H
5 283l TGF-B, A2 s =ol BAgle]l 8% e EAth(ZE 9B) 72Kd,

68Kd 2] Hl&Ads}e} %Hi} HElE 57} Western immunoblots o] WERSETH

MMP-3 & TGE-B, 13 24 A7k, 72 A7 § BS54 BEe] Zvjo) e} 7

28tE FAE Holal UTh (2™ 90)

Z}. MMP-9

MMP-9 o] LHde A F sEFrtl] wEt Srtste S Eolal UH
(ZL¥ 9D)

o}, TIMP-1

TIMP-1 = TGF-$, A% ¥ A7}, 5T Z7ld wgl F71sts Sa A4S Ve
Weh(L ¥ 9E)

vl TIMP-2

TIMP-2 & TGF-p, A & F=7} F71gol wel ¢do] F713te A4S B
ola vk (ZE 9F)

4. Zymograms

7}, Gelatin zymograms

Gelatin & A}83+ zymograms “3o Al = MMP-1(53kDa), MMP-2(68kDa), MMP-
9(92kDa)2] 82 & F AUTE.  MMP-1, MMP-2, MMP-9 &= TGF-B, 3 | ¥
A 2 FE STkl wek @4 AAE EATh (2E 10A)
L}, Casein zymograms

Casein & AF& 3% zymograms Z ¥ MMP-3(59kDa)2] &S & 4 Ao
TGF-, o) HEZ7bol weh o] gasts F4e Bt (22 10B)
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53kDa

B. MMP-2 72kDa

68kDa
C. MMP-3 59kDa
D. MMP-9 92kDa
E. TIMP-1 | 29kDa
F. TIMP2 8 21kDa

2% 9. X TGF-p2 AA F MMP 9 TIMP 2] Western immunoblots. 43+
FHE TGF-B, A2 F 1-4 2 TGF-p, AA F 24 A|Tujk T wk-golr
5-8 £ TGF-B, A A F 72 A7 59 wk3olch. 13 5 = Ougml, 2 9 6
< 0.dpg/ml, 3 3 7 € 1.0ugml, 4 2 8 & 10ug/ml 2] TGF-p, 3 F2| western
immunoblots ] Z¥}o|t} (A) MMP-1 2 TGF-p, A2 & Al7H 5% F719 B4
glo] 9A FAE Hol gt (B) MMP-2 & ¥A] TGF-B, A A F A|7h, &
=Hstel BAgle]l ¥RE FehE Holm Ytk (C) MMP-3 & TGF-B, # | 24
NzZH 72 At F BRA sEe F7td wet Zastes A
(D) MMP-9 = H3A & F& F7to we} Lddo] F7tstes G4
(E) TIMP-1 &= TGF-B, A 2 & A7}, =F7to] wet F718ts S didS YEl
Wk (F) TIMP-2 & TGF-B, A A & FE7 57}l wep 2do %

4E& Bola gl
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92kDa
A. Gelatin gels 68kDa
53kDa
B. Casein gels < 59kDa
1% 10. TGF -, A 2 ¥ casein ¥} gelatin ] o 3 zvmograms
AT AEo TGF-p, AX F 14 E2 TGF-B, AA F 24 A7 vjg F9
Hhgolt 58 & TGF-, X F 72 A|TujF F9 whgolth. 1 %5 &

Oug/ml, 2 9 62 0.1ug/ml, 3 T 7 2 1.0ug/ml, 4 ¢ 8 < 10ug/ml 2| TGF-B,# #|
Z9] zymograms 2] Z3o|th  (A) Gelatin gel = *H%“L zymograms 2 ¥} MMP-
1(53kDa), MMP-2(68kDa), MMP-9(92kDa)2] Jf%% & F J“ T}, TGF-B, A% &

24 N7 Fole FE W] Ao WAE wolA ¢

o

041‘
>0
/-1-

I 72 AIZEFo & TGF-
B, 5= F7k wek MMP-9 9 MMP-2 9 Q.’ciﬁ% 2ot (B) Casein gel =
AH8-% zymograms Z 3 MMP-3(59kDa)®| #8& € + UNLP TGF-p, © &
=57t wel 2Eo] Zadts FAE BYS 2
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Ae oldo] BhH

ARF Az A 712 dirtes obd &43] BdA UAA & &} x| T,
AT AXe] 7129 vzrle G7ue g8 23 2 2 A 3%_1 3x
2 g3 @e o]Fof 7] Wi HEQ 7|9 FEAFETGE £ AA 0l
Z0 $E53d HFFHoZ FFstn Akt ¢ AFF AEY Axe] 71EEHA
= PA S MMP 9] 27k @l ESHES TFo] Tty A dot A
FFolA LAEE PA AE (PA & wPA 7 EXHIT Ut PA &= YWrdoeE
plasmiogen & B4 A 7IE FHEE F2 30 AES JAdiAldE 457 AH
Bk, T3 THE serine BHE AT} fibrin & E33 = FHN = FEJFTtn
d2iA Aokl AT AHFHe AFHYL MEe] 71E Eddl= MMP 7 F
8 4%g gz ¢d8A AR HRF A XM= MMP-1, MMP-2, MMP-3,
MMP-9 ™ 9] inhibitor ¢! TIMP-1, TIMP-2 7} 2 ZAHA}+1 MMP 2| &L
MMP £/ we} zH87]F o] zo]7} drh. MMP-1 -2 type - L IL, Il collagen E,
MMP-2 &} MMP-9 = type IV collagen, laminin, fibronectin €, 28] 11 MMP 3
proteoglycan core protein, laminin, fibronectin, type IV collagen 2 &3 ?_h:}’_:"l 2+
I Ut MMP ©F 1 inhibitor ¢! TIMP & Z&ol|= growth factor, oncogene
trans-formation, cytokines, tumor promotors, retinoids, dexamethasone, colchicine 5 4
2 7h2) opFgk aRlo]l dFE E F AT A= ¢HA AT

ARz g ddE W7l A Az R AT s
Ape] v zolE BAHEY Foll miAEaie) Werdds BAJEC 2
gio]d B2 TGF-B , 7} &Age] LAHATE? 224 o3 TGF-B , 7t ¥
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TGF-8 ¢ Zt82 847l €43 2 o Smad T 23 9 J
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ROl LE FEND, ALY 7129 G4 FHE s, e
YHAANE Z7h 7D, guBHEs YU JASE Aoz TAn
£ Yz

o SRR ME Y FR/e metde gukAE g gvtd Z2x
€ BeE EAzte Re=2 23Rz U TGF- —r%zﬂ_ LI, s 37}
Hej7t EAsled AFFHAEANME 19 I ¥ TGFB ,FE A7 EA3s
Hoz La%%l At 1 83 1 FF8AE TGFB , BuE TGFB |, o oish
Y327t ¥ 3132 1 82 TGF-B , I TGFB ,° 25 5Y3 I3z g Y
Bue ez d3An A7 ¥ TGF-B , I TGFB , & FHEL FYL3iy &
2 FEA HE AFErro] Aolrt drt o3 HE& THIFUH TGFB
S AHEdtd d¥Ete Fol F o AEFY + Ao AT AR HsEue
ME TGF-B , ©] A9 LAHR 2o ¢ TGF-P , E ALL3H T Al LS
TUUE FLY EF4E 7|9 U2 FA] ALAE REE UAF 3ol E
FAA 7] AE 2 AP ME TGFB , & A3t 28 AYsdnt.

TGF-, € A A& & MMP 9 TIMP 2| mRNA %32 house keeping gene =
*}%f& AFAH Yoz vyt I A3 MMP-1 3 MMP-2 o ZEAT

= A9 AolE Ho|x] U, MMP-3 2] mRNA HE JA Ao MMP-9
9} TIMP-1, 2 2] mRNA Z&L 23]8] Z7IA 7}t Western blots & o] &3 o
B2 SHATE JA MMP-1,29 2dL 3olE Holx %t MMP-3 S T
233, MMP-9 ¢ TIMP-1, 2 & Z7Hth  #49 ZAHEE =Hse=
zymograms % A= MMP-1, 2, 9 9} MMP-3 & @A 25 ZrAasts Aoz vl
5T zymograms o141 9] MMP & A 74+ I inhibitor ¢! TIMP ¢ 2dZ7}
of W& ZAE AZE. o]z MMP 9 TIMP 23 %AHE mRNA FF o A
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A F B sl o7 HART
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AAAHQ vie AFHol Y& R AZAEY. ©UE HEAAY TGF-BY
MMP ¢} TIMP & 2&d 7 ol 3 21§ AT BH Eickelberg 5 ¥

2 TGF-g, 0] AlE #H9 Aol AT MMP-2 i L&Hol= Z g3ko] gl
ATt 3 31, Gohji T *' - human renal cell carcinoma (HRCC) cell line ol ] TGF-
B, ol MMP-2 2| A& F7HAZY T B sty ot Baricos 5 22 TGF-B, ©]
MMP-2 o] @A E FaFo] AT B85 FHoA B3 FeHE9
Hgte] FolE doAH MMP-2 9 7|52 FAAUYI Y. Poncelet 3}
Schnaper ©* = mesangial cell & ©]-€% A7lA TGF-B, ©] MMP-2 mRNA ] Z¥
< F7I8IA T TIMP-2 & LdX Zo] 571 AA #LY & F7le sivtn ¥
g vk ok B AFolAE mRNA, GRAFEAA MMP-2 = ®E7E SR
T TIMP-2 7} F7}3t zymogram Aol A ZAYAEE 2T MMP-3 2 3E|
2 AFdA BweEFEe My Fad Je ety AL glycosamino-
glycan & iAol BA3ER HFFEd T2 4L & 7t o 3
Z|RE TGF-B, o] MMP-3 2 &l w3 FF& Fe=Ad dslixes 27t A9
8lth.  Prostate cancer cell line 9} A& TGF-§, 2] ¥ MMP-9 9] mRNA 7} 57}3k

T EDV JAAEA S, MMP-9 & EXEE TIMP-2 9 3712 84 AAe
A¥HE 2oty Basta Q) oJFAE & dA7Y A9 FAEE Holn
24th. Duivenvoorden 5 *-& TGF-B, ©] prostate adenocarcinoma PC-3 4] ¥ ¢} breast
adenocarcinoma, MDA-MB-231 A| £ A TIMP-1, 2 2] AL ZF7IA ATty B0
3 Asd 2 dA7ek eXEe FEE BUAT AT B AFAHYE TGF-p
7F AFFAES] MMP ¢ TIMP ol UlA€ %S mRNA, @93 44, 548
BT EFAM SHT A7 ELEHA &1 Aded, B dFME TGF-B,
7t MMP-1, MMP-2, MMP-3 ¢} TIMP-1, 2 & mRNA FFHE 2845717 <
Bl okere] Frbshe w@om MEel N1AZANE Yoslk AE T F 3
Ak olel® Moz mF B @ Hu
TGEp, & =Wl el 7leig + qdrkm gzac
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V.2 &

SWAEze] ware] BARJET 2 wiold A EAdlE TGF-p2 74 B+
gL 33 MMP & TIMP o t]X= F3L dotr ) 9438
F A X TGF-p2 9 F=E 0, 0.1, 1.0, 10pugml £, FLAINHS
24, 72 Mt 2 vito] vt HXPE W g T 2HE AT

1. GAPDH € ©]&3% A %A RT-PCR Z TGF-8,°1 23 MMP-3 ¢] mRNA &
& JAEA 2 MMP-9 & TIMP-1,2 9] mRNA 28L& Z7h5 Qo).

2. Western immunoblots & ©|-§% 423 MMP-3 o] @2 23S TGF-B2 o
ola] A=Y o8 MMP-9 9+ TIMP-1,2 o @iz w3y e =7}

3. Zymograms £ ©| &% ZAAEAH T ZHAE MMP-1, MMP-2, MMP-3, MMP-
99 Aol Zag.

oo Z:ME Ho}l TGF-B, & HFF A¥2 MMP-3 2 mRNA, @93 &
A28 WA ANA FAHET TIMP-1, 2 9 mRNA, GHIAFAHEL 7 AA
Ao 7129 Aag opste HFgoz AL ¢ F UYWL 0T H
22 Hol mWHAEzte] F7HE TGF-B, = MMP-3 # TIMP-1, 2 o 2£&2& el
ol AlEe] 71do] HAEo] gto]l Frlste oz 282 Jeldtn A
Z+E T},
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Abstract

Effects of Transforming Growth Factor-B , on Levels of Matrix
Metalloproteinses and Inhibitors in Trabecular Meshwork Cell

Chan Yun Kim

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Young Jae Hong)

Increased intraocular pressure(IOP) in primary open angle glaucoma(POAG) is known
to be caused by decreasing outflow facility in trabecular meshwork(TM). Resistence in
trabecular meshwork is due to extracellular matrix of Schlemm’s canal and trabecular
meshwork cells. Mainly matrix metalloproteinase(MMP) is known to degradate the
extracellular matrix. There is about two folds levels of transforming growth factor - ,in
anterior chamber of POAG. We investigated the effects of TGF- , on levels of MMP
and TIMP which have a important role in IOP control .

Cultured TM cells were treated by TGF-8 ,to final concentration 0, 0.1, 1.0, and 10ug/ml
respectively. Incubation periods were 24 and 72 hours. Levels of MMP and TIMP were
assayed by quantitative RT-PCR, western blots, and zymograms.

TGF-B , produces a dose dependent depression of MMP-3 , and elevation of MMP-9 and
TIMP-1, 2 in RT-PCR, western blots. There was no change in level of MMP-1 and
MMP-2 with TGF-B ».

TGF -B , may accumulate the extracellular matrix in TM by depression of the level of
MMP-3 and elevation of TIMP-1, 2.

Key Words: glaucoma, trabecular meshwork cell, MMP, TIMP, TGF-$,
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