Iz TGF- g 19 93+ MMP29}
MMP92] #H&l oFA}

= Abstract =

The Effect of Transforming Growth Factor- 31 on Expression of
MMP 2 and MMP 9 Cell Lines
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Department of Otolaryngology-Head and Neck Surgery, Korea University, College of Medicine, Seoul, Korea

Backgrounds and Objectives : Metastasis is a complex multistep process that requires sequential interac-
tions between the invasive cell and the extra-cellular matrix. Transforming growth factor- 31 (TGF- 53 1) is a
multifunctional regulator of cellular differentiation, motility and growth. Loss of sensitivity to the growth
inhibitory effects by TGF- 81 plays important roles in neoplastic progression. The aim of this study was to
investigate the role of TGF- 31 in the neoplastic invasion and metastasis through matrix metalloproteinase
(MMP) of laryngeal cancer cell lines.

Material and Methods : Two laryngeal cancer cell lines, SNU 899 and SNU-1076 were treated with re-
combinant TGF- 3 1, and the expression of MMP-2 and MMP-9 was immunohistochemically evaluated and
gelatinase activity was studied by gelatin zymogram.

Results : The cell growth inhibition was evident on 4th days after Ing/mi and 10ng/ml rTGF- 3 1 treatment.
The expressions of MMP-2 and MMP-9, and their gelatinase activities were increased in dose-dependent
manner.

Conclusion : TGF- 8 1 treatment in laryngeal cancer cell lines induces the expression of MMP-2 and MMP-
9, thus playing a role in the digestion of extracellular matrix gelatin.

KEY WORDS : Laryngeal neoplasms * Metastasis - TGF- 21 - MMP2 - MMP9.

kineS5# 84 (receptor) 5°| £7H
S0 H|FAAR AT g2 oS vES vkt
s Foh

31, AES} cytokine
A= KN

2o=

TAE s Az Al
713 (extracellular matrix)©|2} E8)= AE F99
daA s AE 7] o AS 24 2Hgo] P} o]

gl slof AES] 71 ECM) ol EASh= cyto-

WAARE G, 136705 MEEEA AET AFE 571 126—-1
mefefshin QebEe) olWIg1F—F AT 9155
3} (02) 920-5536 - A1 (02) 925-5233

E=mail : kyjung@kumc.or kr

Transforming Growth Factor— g8 (TGF— )% Bone
Morphogenic Protein(BMP) # Activin® 738} FAFH
A ofghd) Fx2Z 7 glek B AEELS TGF- 3
& st sl 1 FEAESE 7L 9o, TGF-
8= AE A 2318 sk 3 ol wha, At
A, a8 AAE AR A Bojditka gl gt

TGF— g9 o]9& o] J&A27} soft agarg o4t
Lo} (fibroblast) 8] wiokell ] A|E2] AAMS F208

=2

-

4 =

- 135 -
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d7 54 YEE A7

R

1. &8 N7

T3 AEF SNU-8998F SNU-1076S =A%
F23ollA FUEkeITE SNU-899%= TGF— BRI, exon
42] codon 389914 AAC—AAT (Asn—Asn) E¢0)7}
Q= Zo)ar, SNU-1076< pl6, exon 29 codon 1069
Al CCC—CAC(Pro—His) Eq®o|7} Sli= Al¥xFo|t}
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SNU-899¢} SNU-1076 MEFZE RPMI 164094
10% Fetal bovine serum(FBS) & 6 well-plateol] &
T3t thEd serum free media® wABHAY. od
rTGF—41& 0.0lng/ml, 0.1ng/ml, 1ng/ml, 10ng/ml %
52 27t st vhg o)§ 7HEC R 33 AX FE A4t
3tk
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He a4 NS AT

AEE 1337 Ask] 95% LH-&E 6—-well platee]
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273tk MMP-2¢ MMP-9¢] thdt G234 13} 34
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A 1RZY Eot whAIAT) Tris §28A0 7 23] 54 3
% LSAB+ kit(DAKO A/S, Denmark) & ©]43}9 biotin
o] A%d 2FAE 718l A-2olA 3023 HEAIF T

Tris ¢FgN0g 23] 43 & t}A] peroxidase—
conjugated streptaviding 7}k 3087 WEEAIFTLE Tris
gxgaog LBl TA=Q) 0.3% H.0.8 3,3 —dia-
minobenzidine (DAB) EF9& 7}sto] 44 whg-g A3
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10% SDS—polyacrylamide gel(30% acrylamide/0.8%
bis—acrylamide 3.3mi, 1.5 M Tris—HCI(pH 8.8) 3.75ml,
10% SDS 100ul, 10% APS 50ui, TEMED 10ul, gelatin
(10mg/ml) 1ml, D.W 1.95mD ol %%t ujx]9} sample bu-
fferE 1: 12 412 % loadingdl] 125V 30~40mA/gelZ
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SDSE AASL7] $8l renaturing buffer (Triton X—100
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Fig. 1. Effects of rTGF- 8 1 on cell growth in laryngeal cancer cell lines. Dose dependent growth inhibition is seen in both cell lines on 4

days after (TGF- 81 treatment.

Transfer7} #¢ gtol] FA91e] B E0) A AF-E vy
83} 5% blocking solution (5g non—fat dry milk/PBS—T)
of 1217t F<t shakere] ¥A% 3 PBS—T (20mM Tris—
HCI pH 7.6, 150mM NaCl, 0.1% Tween—20)& 33]
A3t

MMP-28} MMP-9¢] st G224 1x38H0(1 : 400
% 1:200 NeoMarkers, USA)& 77} A&eld 147 &
QF WESAIZL ¥ PBS—-TZE 3¥ A3k th& horseradish
peroxidase”} A% 22} FA(DAKO A/S, USA)E 1:
100022 3l4ste] 1A17F B¢k BFSAIZ1 & PBS-TE 3
3] LA &4 9S (ECL Kit, Amersham Life Sci-

ence) “‘LOﬂ 8] BT 5 2% Hot vk A vy 3
of 5% &3] @At
| o}

1. MZ o5 A3

SNU-899 A¥oA+= Ing/ml TGF— 413 10ng/ml
TGF- #1043 49 Fol PHESTL BA3) sk
SNU-1076 AZFE TGF- 41 A2 ¥ Azt 7
£33 (Fig. 1.
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AL Ke)
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=

Ozl A MMP—2¢]] ¢ksl 42a
<+ BROv Ing/mi 10ng/ml sEolA A3+ 761
Al ek (Fig. 2).
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Flg 2. The cy’fop\cusmlc staining of MMP 2 in SNU-899 is incre-
ased in 10ng/ml rTGF-31 freatment(B) compared in
control(A).
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Fig. 3. The expression of MMP-2 in SNU-1976 is weak in control (A)
but increased when treated with 10ng/ml ITGF- 3 1(B).
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Fig. 4. The MMP-9 expression in SNU-899 is markedly increased in
10ng/ml rIGF- 8 1 freatment (B) than in control (A).

&

Fig. 5. The expression of MMP-9 in SNU-1076 Is increased in 10ng/
mi rTGF- 8 1 freatment (B) than in control (A).

SNU-1076 AZFE oizzrellx mlg- oFabA] A=A
3 Ing/ml¥} 10ng/ml rTGF- 41 ABA] FTEZ G4
H3HFig. 3).

2) MMP-9 &3

SNU-899 AEFE= g2 E AEA F55 a4
£ BT 1ng/mlP 10ng/ml A =WH$ 733 S0 B
ok (Fig. 4).

SNU-1076 AEFE izl F5Ea8E Helovt
Ing/ml¥} 10ng/mlollA] AL AMo] ZFatich(Fig. 5).
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3. Gelatin zymography

MMP-2$} MMP-9¢] 8452 2218l7] Y&l zymo-
grame AA)3 A3 Fig. 6914} 2ol 92kDal dldsh=
F2el MMP-9¢] v18/33 w7} 2=l 11 off MMP—
2= "B H sidak= 72kDaw ¢} 62kDacl FEH=
8439 7 s #2E 5 3itk W FA= (TGF-
B19 FE Sl met T7HEE & UATHFig. 6).
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TGF-B1(ng) C i 10 C i 10

105KDa
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Fig. 6. Zymogram for MMP2 and MMP9 expression by TGF-41.
The uppermost bands(92Kda) corresponding to the pro-
MMP9 are increosed in dose dependent manner and
more marked in SNU-899 cell line. The lower bands corre-
spond to the pro-MMP2(72Kda) and active-MMP2 (62Kda)
are dlso increased in treatment with 10ng/ml rTGF-481.
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75KDa ~ Active-MMP2

Fig. 7. Westem blotting for MMP2 expression induced by rTGF- 3
1. Westem blotting for MMP2 in SNU-1076 and SNU-899
freated with Tng/ml ond 10ng/ml rTGF- 3 1. Marked incr-
ease in treatment 10ng/ml is seen both cell lines.

SNU-898 SNU-1076

(TGF-g1{ng). C 1 10 C 1 10

Fig. 8. Western blotting for MMP9 expression induced by rTGF-81.

4. Western blot

HEZE wjokst wjx)elld Western blotg 2AIeH Az}
MMP—9¢] thdt wj= &lg 4 ¢iglt}. vbd MMP-2+
10ng/ml rTGF— A1 HzldlA 72kDacl sidsh= F7%
g A 5= UAHFig. 7).

wjekst MEFE galsle] MMP-99l thgh Western blot
& AAF A ZFA rTGF- A1 &2 F7tol ukd}
MMP—-92] o] F7}+= 3t} (Fig. 8).
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Transforming growth factor— 8 (TGF—8)+ TGF-
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o] Eold o7 xHd)
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A2t Al ze) B3R ) Bl Aoz LRI,

TGF— B+= propeptide HEHZ FAE $ #njx]7] Ao
ol 2 Gad o8 AEA F extracellular matrixel]
A latent TGF— 8 binding protein® disulfide A3l 2
3 B3RS FAst] EAsHA Pt

o] B3l Thrombospodin—1¢l 2}8} Z#i=1dx TGE-
B7F AE I o= AEEH A= TGF- 8 484
of Agsto] JPAA L 21EE AL U AdspA g

AAAHEAAE TGF- 1L AZHEAAS T8 AX
o} JAAE sl AETY GlaAle ZHEste] Axy
e oAlsta =5 F3tel AEIANE FRdch et
TGF- 81 AZ-LAACNA EAHol7b dojvbd TGF-
B12] AR Fol Aoll7t A713 PHER A3 M
= A%k TGR—- 82 AT,

Z7H TGF- 8+ 799 71AAME, AGAZ, Yaax
T TSAE] Z-gste] WYodA, AAE AW, dHE
9 H&E fEshs Ao ded g,

Z TOF- 1 ARAZAINE S9eid 248 1gon
W AT QRS JAEAY AE 73 58 ArarE
E20ek= Whd, WA oA 8 £ Smad A
AU Z Qs TGF- gl thgt S 7kl AlZexe
TGF- 571 #d58 S 7 sof AE2] A&z Hold
BoistA B9, wEb A7 TGF- 8= £iA4sd
7 ks gE sl 7L UE cytokine0.& g o}
=943 glck
ANk 07 TGF- Bt AXEAZT Hojollr Fo3 gt

D8R= extracellular matrix®) A3} &) Bojs}
Q3 A7 LA Yok’

Matrix—metalloproteinase (MMP) = 4|39 712& &
sk &AE 19621d £30] vt AAEE g
interstitial collagenase’} AZZ WA o]% HA7A 20
0% olakel MMP7E A E Q)L

MMPs= Aol EA3k= 5o whEs)] & 4 (serine—,
aspartic—, cysteine—, threonone—, metalloproteinase)
8 WA thE 3 2 57HAE] 38 4SRRItk
(1) Az2) 714 AE 5 dojt 37 oS E3iA7|H
(2) Zn o)1} Agsh= HEXGH motifE E-3h= cata-

Ivtic domaine F+822 chelating 2FAlo) &) W]
71s0] A= (3) v]EAE (zymogen) 07 FH]Eo] cy-
steine g 81 PRCGVPDY| aminoterminal®] 2=
= 8498 e AR dildsiss 7 (4) TIMPs
(tissue inhibitor of matrix metalloproteinase) ol J&ll 2
7Vs0] AAHY (5) FFY ofleAt ML S

ojggt golo] o3 T¥-EHi= MMPse 7149 Sol4,
AAA ] AgHE-Sl, 714 AEFY T3 AT 2
E2) Yo wet FA fibrillar collageng #33H= colla-
genase, proteoglycan®} glycoproteing ¥-381= strome-
lysins, nonfibrillar denatured collagen (gelatin) & &35}
= gelatinase, I8 matrilysing] 4714 0% T2}

#H 9AE Membrane Type MT)-MMPs & MT1-
MMP¥E #u]5%) 9a1 AZete] 3250 pro-MMP-2%
7147 3 53] u|5oldl AAAzRE MMPsE B3
319, A0 E MMPse] 84 5718 FEshe A0R F
hil=g

MMPs8 B4 &A= dHZ 4294 in situ hybridi-
zation ol 93] F2 ATHYHY, MMP-2¢ A%
Aol 7 wo] WA EE MMPsE 2 7)AA XA 2
FEoh MMP-7& 933 32 Zguete] Ay dulAs
oM F& wEEE whd, MMP-9% AT Bd"
o}, Stromelysing 7PAAZA matrilysin A FolA
MT-MMPx gAlEate| A 2 ket

MMPs 849 287l A f-axpdel os =
A, MMPs @431 24 2 TIMPl| 23 natural balance
FAZ Ae 5 e,

MMPs FaA 2 wl¢ AAS A s o] x4
9 7S FAARIG a2 dRAAE oled 247
o] Ak Elo] epidermal growth factor, transforming gr-
owth factor A, tumor necrosis factor «, interleukin—1,
oF bl e AL FEE 7231 tumor promoter? #Ad sl
°J3 MMPs9] mRNAS] #3lo] u]gial o g Z7henf ),

MMPst= MT-MMPE Alglatis BF H@Y3ox
w057 mFe] Axs71dE £3lA717] fsiME 43t
igo) Hi=Al H e o] o] MMPse Fitd-g 4
s}, AjdaoA] MMPst organomercurial compound®]|
o ggstE, Aol BsE FEshe 2 8l
w7 gkghet.

MMP—13} MMP—9& serine”ll W8l aiol o3 &
sl s st 248kE MMPse Ag# oz TIMPse|
SJFA 1 Zgo] AP}, TIMPs family: 2 529}
d 58 22)a 8|2 E e MMPs$ Whgshe g 5o uket
A 4% A= 2%k MMPse 1018 39
g P AES o MMPse 715g AR
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dzA NN MMPs7t F7Fk= 749 TIMPsE Zo| $7t
3t MMPs9} TIMPsS] e MZ E3xoz YHo
Mo dzRgRor zAdn

w2t Sz oA MMPse 843 TIMPs 8479 7
ol s AZA71AE Falleke 580 AFES ¢ &
9T},

At AES HolgE 2 WAl A= & A2
extravasation HAE gl oy, A= extravasation
H Az FADAZ G} o] "AM systemic
TIMPsRth= F9kE9] 7449 tumor TIMPs7t o84
9] g sk F43% dEs g

MMPs$} TIMPs& %5219 AlZdAlo] god o
Yt A58 AT F23 98-S 5 o] mj=
FUHEANAY F50F FE 71-0) AP,

MMPS] 34 o= wE kel Mo} Aol Fojgto
E gezon QRN E AR, YA Bk S
2 FET 22 A9 A4y 2Ry oy A
59 BFHY Ao yldT #AFo] FelFioh

dZA NN e MMPs mRNA7ZF A9 #35#) ¢kor}
Fodolut FUFHY 2P zAA A AR E3] ge-
latinase AMMP-2, 72kDa) = ¢Z4 - 453 7t
H= Aol It

F%ollA MMPsi= ¢rol gt whe} W= MMPs
o] FRet 71 F7¥sh W717h Ao wet 24 MMPs
W odo] F7Hsta MMPstE Al 9 A7)
A F2 YA,

HA7HA] §317) of2] 712 MMPs family ZolM &< @
ojg} H&el 7Hd FLo3 G8E 3= MMPe tisiME o}
2 Y A|A] glo} o] MMP7} 78 &7H2Q) 2 griAko]
A TEEA @tk 2y et 99 Sl Bo)
HEE T J&T B8 o3 Ao oty BuEE
gelatinase A(MMP—2, 72 kDa) &} gelatinase BOMMP—
9,92 kDa) o] thst A77} gurs] JAE 3 PP,

MMP-28} MMP—-9< QAo Ak o] F4lA
BHEY O A5 HES) F& AT nlasks Flow
A Ao,

FAFEFUNAN ATE 1 F59 B9 Ay Axs
TGF— gl 2la Aol oAlgrhs ARIH? dFoo o
#3} mRNAZ} GEsHA el o] AEe] 7149 Aw
Ao ottty SIHY, w3 HZole A} A
AelA AhERE AX A ¢FOR Y Ao
MMP-29] 23o] F7hgtth= Abdo] 593’ Ran-
uncolo 57& dHell 92kDa MMP-90] F7}5tR 2 %
% 27] Bzel o] 82 4 gloku 3%

£ AFo)A Recombinant TGF— A1 A& § AFEFo)

-

A 49RARE AEAYZAATY JAeH E=F MMP-29)
MMP-99] &&lo] Z7tse= 318 #lagith o= TGF—
B 1 receptor?] EWol7} gl SNU-8999)4 Hr} pl6
9] Z9ol7} QY SNU-1076AEFA BE &3
ek 3 MMP-2%& wiokst vix 22 E 5o w2t F
7 g #EIF £ Qi3 ou MMP-9& AxZexe F
7F o) wiAeME= &eld 4= gigich ol MMP-2
o] #ujof FAEE ¢ 71" g A7t FesteE
zZ}gict.

24 E

Zoko] Hol oA Transforming growth factor— 8
(TGF—8) 2] 985 dolry] Aol 7 AlE7<1 SNU-
8999} SNU-1076¢] recombinant TGF— 81(TGF~ 4
D& Agg F MMP-29 MMP-9 ©9¢] 2¥3} g4
FYEES A7k

1ng/ml¥#} 10ng/ml rTGF— A1 AgA] 5 A|EF9 A3
A7} FAE T, MMP-28F MMP-9¢] &do] F718I3
o, gelatinase BT Fg F7I8IGIt Hix]ollA 2] o)
© ZXH¥ Western blot2 Al33st A3} 72kDa MMP-27}
AZHA%

oy & ARERE TGF-1L FUAZZRE
MMP-2¢} MMP-9¢] 5715 B3l &< A&7 Holol &
ogtgeis AMde & & ATk
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