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Zsel AES HEA, Aol FHLE AHEE,
TIMP1 -F7312}+9] regulation regione] cloning®l luciferase report-
er vectors AM|Zsto] target Aol transfectiond}IL reporter
e aciviy® FAslo] olesh AL Sl fEslE
TIMP $70708) A2 712E ATehee sgict
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F & MIE e
A 5% 32 & 2o RE] fEso, MEFE &
B Zok AEF, AMC-HN-1~HN9 AEZ9} A§

Ho| i HolE A Yol U7 fibrosarcoma AFEFQ
HT1080¢ 4Y oo it AMCHN AlY AEFET
10% FBS, 1% nonessential amino acids, 2 mM L-glutamine,
HEPES $+58 20 mM ol H7lxl MEMs{A]oNA wiokalg)
3 HT1080-& 10% FBS, NaHCO; 24 mM, HEPES &=} 20
mMEo] 37tEl DMEM#{AE A83slo] 5% COp 37C 27
o)A] A Eufok7|(NUAIR, water jacket incubaton)®. ujoFs}%]
o WAL AERETA SAC A wike AdiAE
T-25 Eet23aE Ag3isich

TIMP g 258 274317 Y3file 24-well plateol] well
T 4x10'7) AEE seeding sto] wigt F WAAZA 1A
7+ Aoll FBS-reo MU E wTQT BANZA F 244)
7h, 48A17F 733} ¥ conditioned mediumS 500 ¢ sl
ELISA assay® Z33lgic}.

TIMP1 reporter gene®] &g ZAsl7] s 6-well
plateol] welld 2 X 10°702] AEE seedings}] WpAFA=A 14]
7¢ Aol FBSfree media® ] PMA 2572 olu PMA
(5 mg/ml stock) 2 % 7z} wellel] B3}

2. WIAMEA

HAANZAE 4 MV A@7E718 Adsta AZdlA A
sPaloick AE BEJHE T3] AMAE 0, 1,2, 4,6, 8,
10 Gy Fo2 1hro] Aeigiet. Hisa assaysh TIMP report
er gene®] WAL FF3] 913 AES A= 2 Gy, 10
Gy 7.2 kol Asigich
3. WARM BIZtE £3

HALAZA 3 AT g 4eHE 7IEeE AE AL
< ksl on| multitarget single hit modelol] 23t AEAE
F4-& T8l DeE AVFsIUc

HAAzA 2 T25 TEAad AEE A uiAE
A7bsiA] R AZelYg7] WollA] 10~14Y wigsled AE
o] YA AL IR F wiAE AAsle FHL3
AAZ 05% crystal violet/ 20% ethanl Eg}Hol] Yol 35 <
AF ZHAE AAL A2AA AE A2 5 AFHA
.

4. MTT assay

24 well platecl] AFE 4x10*7) seedings} 24A17F 3, A
Z5 v zA 35tk 2 F 4R Azle] A ¥ MIT
stock solution (8 mg/ml in PBS) 10 p1E well B 7}t 37
Tl 37 ksl o ¥ 4655 AAE 1 ml
DMSOE 718 ¥ 1587 42oll4] shakings}sr, 200 pxl1E
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96-well plateol] 7] ¥ 540 nmoll4] FFEE =38}

5. Invasion assay

AEe] rAAZA & invasion activity?] ®13HE =449
t}. pore size7} 8 mQl transwell (Costar, St. Louis, UAS)2)
Q- matrigel 2 coating 3} wphg 22 collagen O coat-
ing ¥ ¥ clean bancholl4] A3 Az XZ; ol2 cell
culture medium©. 2. H]Z%?S]-_T'_ 4x10'719] cellS seedings}g]
t}h 12~24 A7} wljekdt & 5-& Hematoxylin
-Eosin 3448}31 400ulol| A inverted microscopy®. cell & A)
Talglch. YA WA MEFE FANZ 20FUE Ao
A BEAE F3ch HAAZAFL tanswellol] seeding3}
F A AT F 2 GyE 2Ala 2147 wij &
oxylin-Eosin 345 AJfslgic}.

6. ELISA assay

Hemat-

AZE 24 well platec]] welld 10°7]E seedings} i 244 7F
Foll AN S 2ASAY. 2441742} 48X7F Foll conditioned
medium 500 418 218}6] assay buffer®} 1:4 H]-§E mixalo]
25 mE 9k oJ7]4 100 p1E 2B} 100 £19) peroxi-
7keta 2 4ol 100 p1¥ 96-welldl] HEs)
3 20~27CY ALoA 247+ WHLAI7] ¥ washingshn
718 ¢l & TMB substrate 100 ¢1-2 7}8lar 308 wH2A]#
2ol A] stop buffer 100 1S 7)e}3L 450 nmol|4] FHE
£ ZA93) 256 ng/ x12. Fu)H stock assay bufferz o
2 FEE 3]43lo] standard curvef control A|2E Fn|sly
tHELISA ssay kit, Amesham Pharmacia biotech, Centenial Ave.,

dase conjugateE

o

o

LA ESEE| X 2001;19(2):171~180

USA).
7. TIMP1 promoter cloning

SK-Hep-1 A|¥ol|l4] genomic DNAZ Eelstm, TIMPL
forward primer (5-CCA TGG CAC ACA GTA GAT GCA
CA-3)9} TIMPI reverse primer (5°-TTC GAA GCA TIT GTIG
ATA TTA GGG G-3)E A-&3}o] 709 bp2] hTIMP1 promoter
region(%3 7] ¥; 13212030, 3228 W3 Y09720)S PCR
#1ich PCR 2732 thg3)h 29k 94Tl 18 Bk b
AF)a 94T 302, 65T 30, 72T 18 cycle 303] Aj3ys]
3 2CoAA 587 vbgAA W& $531%ich o] fragment
& AVdEsted Eel AAlRlE, ©lF Tvector (pCR2.1-
TOPO)el| ligationa}$3ct. ©] insertion® clone-& Kpnl/XholZ
cuttings}o] insert® AAs}iL o]E pGL2-basic vector (Kpnl/
Xhol) (Promega, Medison, USA)el] subclonings}o] sequencing
s cHFig. 1). pGL2-basic vector= 1X universal restriction
buffer (10 mM Tris pH 7.5, 50 mM NaCl, 7 mM MgCl,, 1
mM DTT, 0.lmg/ml BSA)l| 7}3}aL, HAE 7)3) 20 p1E &
% 37ColA 3% W T ek Wk 5 419 5%
glycerin probe buffer (1X :10 mM EDTA pH 80, 10%
glycerine, 0.1% SDS, 0.02% Bromophenol blue)E 7}3l] A R|A]
Zch 9 Mol end 3 0.1 Unit®] T4-DNA ligase (NEB, Beverly,
USA)Z 7}sl3, ligation buffer (50 mM tris pH 7.4, 10 mM
MgCl,, 10 mM DTT, 1 mM Spermidin, 1 mM ATP, 100 g/

ml BSAYE 7}3)) 20 p1& & ¥ 15ColA &% o Bk u)
oFslict.

Fig. 1. Reporter gene construct for TIMP1 promoter.
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8. Purification and isolation of TIMP1 luciferase

reporter vector

Competent bacteriaZ A|23}7] Hslo] E coli stain (DH
52)% 20 ml LB siAlol] &-F 4 F<k wiokel o2 5
mlg F3le] 50 mie] 41413 LB #fA]e] AHZ3l9ic}. OD600
o] 03~0.60] =™ 47T, 5000 rpmoll4} 1032 YA Eglsl
o] bacteriaoll 5 ml TSB (LB Broth pH 6.1, 10% PEG (MW
3350), 5% DMSO, 20 mM Mg++ (MgClyMgSO.)oll HErA]A
A5l 108 WXt o] bacteriad- dryice / ethanolol]
2] dEA BA Adol] Bt

PARGE fistoi= 200 #19] competent bacteriad] 10~
100 ng®] plasmid-DNAE 7}s}3L 3047 G-l WA]sldch
% 3 me SOC medinmE 7}l 37TCoA] 1A47F ek A
g ujoksl ¥ o] bacteriag SE7F ALoNA 6,700 g2 YA
2J8laL, o] ampicillin (100 pg/mbo] 4715 agar plateol] 3
%, 35w 3¢ 37CellA gl

0]Z 1719 colonyE Zs}le] 200 ml LB wjA|o] HZsiw
7 i ¢ Y3 ¥ suspensiong 108 4,000s2 YHUE
g 3 £ 10 ml2] lysozym£-9 (50 ml glucose, 10 mi EDTA
pH7.8, 25 mM Tris pH 80, 2 mgml lysozym)ol] HeA)7]| 2
305 oo whxjslgick 20 mle] SDS £ (02M NaOH,
1% SDS)E 7}sta 5E7F dLdl wxgd % 15 ml 3M
NaAcetate 84S 71l 1A B Dol Xt
genomic DNA9} whi2lS- 4 Fel (16,800g, 4TC)st 45
B 2569 ethanolg- 7}sto] -20Toll4] 2A)7k o]4F ubx]s}
o] JAAAE. o] plasmidE 16,800g2 YAlEe] Al7|x, 2
2 ¥ 8 ml¢] 0.1 M NaAcetate, 50 mM Tris pH 8.0 =9
o} olE 25uH9] ethanolZ ¥ ¢l FAAFL, CCRE A
4 quickseal tubeol] W31 Z2QAEe 91k

9. Luciferase assay

Cellg transfectiond}?] 1% ZHoll 6 well plateol] AEE
2x10°7H platingstglet. $1e] AIEZ|A lipofectamine
(Gibco BRL, Rockville, USA)2.2. transfection Alalar o)
] B-galactosidase expression vector®. 7ro] co-transfectionA] 7]
k. transfection ¥ 24|17+ Foll PBSE AP ¥ medium$
ol 24~36R|7F Fo]| o] cellEE lysis buffer (Promega,
Medison, USA)E lysisslgictl. olF UA=ke 2 slod substrate
A Ilucifering E33 ¥ w3== luminescenced S -counter
Z ZA%49ck Iuciferase assay kit (Promega)E A-83t5iar 2
2 extract® B -galactosidase activityS- &4s}od transfection &
& 2R3 Fich

10. EMSA (Electromobility shift assay)

7+ AE9) nuclear extractE th&a} Fo] prepslgich 4T
PBSZ 29 washing3t 3 cell-lysis buffer (10 mM Hepes KOH
pH 79, 60 mM KCl, 1 mM EDTA, 0.5% NP-40, 1 mM DTT,
1 mM PMSP) 100 xlE 7Ista dgoll 5§ UXeigich
1,000g2 YAE2] & ¥, A& NP40o] §le 919 cell lysis
buffer2 A, 100 x1 nuclear buffer 250 mM Tris pH 7.5, 60
mM KCl, 1 mM EDTA, 1 mM DTT, 1 mM PMSHE 7}gkE
dry icefethanol bathol] 3¥ Q)i FHol& TS vHEsle] &
& Ak 1 ¥ 13000g2 1587 94 Eelsted A5He #
3}3, Bradford'] 0.2 proteiny 55 3831tk

Oligonucleotide (SP1; 5°-GAT TCG GGG CGG GGC GAT
C-3, -59/-53 element 5’-AGC TIG GAT GAG TAA TGC
G-3")= T4-polynucleotide kinase$} 7y -"P-ATPE ALsio] la
beta} ek 40,000 cpme] EA¥E 9] oligonucleotide?}t 5 pg
9] nuclear extract® E3slo] FLoA 2083 A7
native 4% polyacrylamide gelel] 025X TBE bufferZ A7]9%
3t A2A7 ¥ autoradiographystgicl.

£ It

1. WARKM BIZIE 9 cytotoxicity i}

HN-1, HN-2, HN-3, HN-5, HN-9 M¥Z%¢] Do 27} 1.55
Gy, 18 Gy, 1.5 Gy, 1.55 Gy, 245 Gy o3 HT-1080 ¥
Z9] DO= 1.81 Gyith

AMCHN-9 AEF7} shd ahAAlel] Agsls AEFGT
AMC-HN-1, 3, 5 AZEFE= g6 917143 Do 1.50~
1.55 GyQith. MIT assay2 2+ AEF9 PAANZA ¥, AlZ
EAo] ¥3E 243 A7), Table 10|14 B vje} Zo] 7
A)EZ] MIT assayell 23t cell viabilityy= 24, 48X 7kol|A] 2
GyQl A% 25 94% o4 el 10 GydlA= 73% |49
AE ALE 38tk E3] AMC-HN-1 AlE54] 7% 10
GyE ZAsl 48X]7k0] At ¥ controlel] v[3le] 3%,

Table 1. Effect of lonizing Radiation on Cytotoxicity (MTT
assay %)

24 hours 48 hours
cell line control 2Gy 10 Gy control 2 Gy 10 Gy
HN-1 100 124 124 100 946 730
HN-2 100 123 126 100 972 972
HN-3 100 101 815 100 102 112
HN-5 100 106 112 100 971 111
HN-9 100 110 124 00 %9 100
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AMC-HN-9 AFF+= 7A¢] widhrl glgich
2. Invasion assay

Zol& A o= HTI080 A|EZFE= invasion® AFES47)
U538 B3 AMCHN3 AEFEX invasiond X7} o
AEFl ulzste] ok} Table 20|14 Hi= ulg} o] cell
invasionel] ®|X|& WA odgRS HEAAG ®IZRE AMC-
HN-1 A|EFolA g B4 2 Gy ZAE invasionH &=
AEFE 48%9 7H4E WYl AMC-HNY AEFE 2 Gy
ZAZ HfAdo] 19%9 P4E K3 HTI080 AEZRT
24%2) &g Helvh 10 Gy 2AF 79 RE AZFE A
&34o] o Auk42~59%) 0.8 FAasigl).

3. WAIMZA}l £ TIMP1, TIMP2 CHiY B3 W3] =X
(ELISA assay)

TIMP1, TIMP2 ThH9] basal E55= 2447} 4847 llA] A
A F7lst] XY AL FA=o] Bulsla ge-g el
319lch. Table 3-bolly B ule} o] 2 Gy 24 & 24 A
ZrllA] TIMP2:= HN-1, HN-9 Al E5ll4] o7t 7hasigl ot
10 Gy 24 F 24X E BT S7lslo] dtAA gl w)
2} kgol Fgtch WANZA ¥ 48 7llAE HN-L AT
FoNAE 2 Gy, 10 GyollA 25 Z7kslgl o}t HN9 A ESE
A 2 Gy, 10 Gy BFllN ZHaste] AEF| we) Hhe
o] 23tck. TIMPI ] FE= WAM=RA) o8 & w3}
7 9 ARE UdorkTable 3-2). HEAo) 714 =&
HT1080 A|EFoA = WA o3t TIMPL, 29] W& w38}
7} HN-9 M|E3} v]:3t o4& BSir) (Table 3-a, 3-b).

4. TIMP1 reporter gene2| 218l 9 MAIZE =X

TIMP19] 5 flanking regulatory regionZ- cloning3} reporter
plasmidE A28} o] plasmidE SK-Hep-1 ¢17+ 749F A|E
ZFoll transfectiond}3. empty vector?} w]3t Azt 19.6uR<]

Table 2. Effect of lonizing Radiation on Invasion Rate of
Various Cancer Cell Lines

Invasion Assay Results

Cell lines No. of invased cells Reduction Rate (%)
RT 0 Gy (%) RT 2 Gy RT 10 Gy
AMC-HN-1 58.0+7.5 (100) 48 59
AMC-HN-2 36.6+3.8 (100) 3 57
AMC-HN-3 149.6+5.5 (100) 26 51
AMC-HN-5 455175 (100) 12 54
AMC-HN-9 74.0+4.9 (100) 19 Y]
HT1080 211.4+7.4 (100) 24 45

CHBHtARS E2FSYSI X 2001;19(2):171~180

basal activity7} F71s13ick. o] HAIZ v]Fo] Al TIMPL
reporter §-AZ7F AYH 0 J1F5E AL USS € F 4
Rt

o] reporter plasmidE 17+ F7AH} AMEFY AMC-HN-1,
9 A)Eol| transfectiond}il luciferase activity ¥H3}E vz A
3} Fig. 2014 Rinie}l 7o) PKC activatorg] PMAe) 2)s}ed
WA A el 717HE AMC-HC-1 AlEFol| A= TIMP-1  trans:
criptiono] F7Fsg ot WAl Agsl= AMC-HN9 Al
FollAl= whlE ZAsle}. 8k wild type Ras e 43
A2} co-transfectiondt A} 733k W 9] FIHE HolFgrh

Table 3-a. Effect of lonizing Radiation on TIMP1 Protein
Secretion

TIMP1 in conditioned medium after irradiation (ELISA assay)
24 hours (%) 48 hours (%)
2Gy 10 Gy Control 2 Gy 10 Gy

AMC-HN-1 100 944 96.5 100 950 930
AMC-HN-9 100 102 87.7 100 102 95.8
HT1080 100 1048 1102 100 1027 1022

Cell line

Control

Table 3-b. Effect of lonizing Radiation on TIMP2 Protein
Secretion

TIMP2 in conditioned medium after irradiation (ELISA assay)
24 hours (%) 48 hours (%)

Cell line

Control 2 Gy 10 Gy Control 2 Gy 10 Gy
AMC-HN-1 100 93 284 100 222 422
AMC-HN-9 100 87 229 100 236 433
HT1080 100 643 107.7 100 72 144

I AMC-HN-1
AMC-HN-9
2500
~ 2000
=x
z
2
B 1500 n
2 1000
i
k]
E
o 500 -
Z
ke
[S
0 -~
. . . +  PMA (300nM)
Co witRas

Fig. 2. Effect of Ras and PMA on the transcription of TIMP1
reporter gene.
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Table 4. Differential Responses to lonizing Radiation between
AMC-HN-1 and AMC-HN-9 Cell Lines

AMC-  AMC-

HN-1  HN9

Dy ‘ 155Gy 245 Gy
MIT (10 Gy, 48hrs) ' 73% 100%
TIMP-1 basal level (absolute value) 2403 2266
secretion rate btw 24~48hrs 14X 14X
TIMP-2 basal level (absolute value) 0302 032
secretion rate btw 24~48hrs 1.8X 44X

TIMP-1 (2 Gy, 24hrs/48hrs, relative value, %) 944/950 102/102
(10 Gy, 24hrs/48hrs, relative value, %) 96.5/93.0 87.7/95.8

TIMP-2 (2 Gy, 24hrs/48hrs, relative value, %) 93/222 87/23.6

(10 Gy, 24hrs/48hrs, relative value, %) 284/422 229/43.3
TIMP-1 (PMA) ) l
(Ras) T 1

1 :slightly increased, 117 :markedly increased, | :slightly
decreased

EMSAZ 233 uloll sl (59-53) element®] binding
activity = Aol W17k AMC-HC-1 AlEFolAe Z7ts)
%31 SP1 binding activity== AMC-HC-1, AMC-HC-9 o} ||
A Wsk7} ¢igde)

il g U< 3

TIMPsE MMPs9| #4] 1 24 zAs= NI o4l
olztolct. TIMP1 whul-e 18470 olu|:=Alo g FTAE 285
kDa9] glycoprotein®. 2 of2] 744 ZFFo] AFollA uesl
t}'” o]AL latent form#} active forme] MMPol| H]Z-8§-2]
(non-covalent)©. & ¥-&c}h'® TIMPIS E3] MMP9oY| bind-
ingsl3L o] & AAFch” whmell TIMP2 = 1947 o}
SAte 2 A5l 21 kDa unglycosylated protein® 2. TIMP13}
43%2] homologyE Z+il, RE active forme] MMPE A A|gk
t}h o)A =3 proMMP20)] bindingsle] 29| EAIFE <
Ak TIMP29} MMP29] Hlgo] el Aelld Fo
g o] Husdn ? TIMPE AL Holsg W3}
AA, B2 2ol invasion™ 3} metastasis® PZ o Als}
2, ¢ =39 gBY4°S Azlste] gAYt 2t
Aol oJsle] TIMPs7t ol ] = ECMe| £8 AEE
o A&e F7F AA 2H 9 AjE 22 A Aolp

TIMP1, TIMP29] #}8lo| serum,” TPA,* growth factor,””
cytokine,® ™ IL-6, Ras,® cAMP £¥o|| olste] 24 =ul:

BaE gloy wAAzRA 3 g dEAT YA ¥
t}. E3] 99 TIMP inducer & TPAol 234l #A3t ==
PKCS} cytokine, growth factor 5 WhAAel osleiA e &
AEE FQ factorEol2g WA o] TIMPS] FAtell o33k
< uld sbsAel wig A

B adFalAde wAa RgEst A-gAle] ofE dhelst ¢
AFFA] AT PMAe] 23 TIMP1 g TIMP2 & &
32 sl WA 3 TIMP gh ks w3k} ¢hA)
Fo| A4 RIZ =S HgA, Aol AR st
A sigick ARl I fESE A8AT A2E 79
FA TIMP -§317}9] 5°¢ ﬂankmg region%‘ cloningstod reporter
geneol| sl HEALA ZA ol 9]8t regulationg 3l5iEt

otel WA X 8A] WAARA AAZE GAlEe] TIMPL,
TIMP2 337} Wl Jgkg vjHchd o] qliollA w8
dlob ¥ F9¥ Adto]l A Folg® olad], WAl
TIMP1, TIMP2 344+ AL up-regulationdteil FA|E 2|
Aolg oAl F==¢| angiogenesis” S AAlsle] B}
AEAQ A4 gARE 3 ¥ 5 g Aol Y
rzzg Ag3lfibrosiilA 71 g2 LS YoA
F= glek® 7t down-regulation Sthd $lel= wioie] &
fo] Yeid Aol z2lu & BAlzAe ol ATt
79 oo} AmYA 97| el ot 7hsAEel dE
olA FAEI gick

TIMP1 gene2 TATA-ess gene2 & 6702 exond Za gl
thy. o] $AALe] 5¢ flanking tegionoll= TPA-respomsive ele-
ment, AP-1, Ets site So] $JA3l3 ek gz TIMP2
promoteroll= WS SP-1 site} FsHl AP-1 site7} QI
TATA like elementE 2zt glovw] TIMPIN:= gl TPAY}
Cytokineoll regulationo] HA 9bech? asht o} F71A
TIMP7} kA A ZA o] ofsle] oA Wile] 24l AE
A LR ul gich 2 Ao gzEe WeE
AgA AA AsADa] osle] TIMPLT TIMP29] el
AgFe 2 Aol 7S AS ov] 4EA WAL A
5 A% A2t TIMPL, TIMP29) AAl olgsl e v
Ae Ag Fhstart ssick

WA o3 whAA el S = HN-1, HN9 7 AjESo]
A DOE= 7H7F 155 Gy, 245 Gy ©|933L HT1080 AEF2] DO
181 Gygivh. AMCHN-9 AEF7} 7b3 WALl Ayt
AEFGS AMCHN-1 AEFE AL H3isich
MIT assay2 Zb AEFS] AAAZA 3, AESAS] W
£ 248 A3} AMCHN AIEZ A9 10 GyE 243
I 48A]7ke] AFE. comtrolel] wile] 73%%H 3, AMC-HN-9

fr e
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AEF= A9 w3} glgict

Cell invasionol] ®|X|& WAL Q] gk whAAlel Rz
AMC-HN-1 AlZFol|A] =gt vAA 2 Gy ZALE invasion

£ AESE 48%9] ZAE ¥5vk AMC-HNS RAEFE 2
Gy ZAZ AaAel 19%9] Z4E Ech MIT assay A3}
oNA 2 Gy ZAA] AL H%o|Fe] HEES HYong
Aol HAIE AFA vixe £ A9 Age A
A Aell 28t ofgke- A9 gicka A€

TIMP:= A WollA A Eo] Buls e ghijolct uleby
ol A zA Ao TIMP o 558 FATeZH
o] AR WhAbAle ojgt Wiy W3lE & 4 g Aol
B ATellA FA43 TIMPL, TIMP2 9] basal ‘FE& 24
AlZE 8AZelA AR Folste] AlEoA Al §AE0] £
HIEE QS8 3k 2 Gy ZAS 244 7kollA TIMP2
+ HN-1, HN9 HEFeA 7 ZHaslgict 10 Gy =A%
BTN E B S7lsie] b Akl el ubgo] 23t
31, 48A17F Foll= HN-1 AMEFAE 2 Gy, 10 Gy 5ol
Al F7Fsl o) HNO oA BF Zaste] AlE5o) wet
dhgo] 23ict eAel 7 H& HT1080014 HhAFA o
o3k TIMP2 48l i3l AMC-HM-9 A|EF9} n]tl oky
< B9k WA o AgelE AlEFQ) -HN-9, HT10804]]
A A=A o8] A4z TIMP2 o] Wi A v

AY HN-1AZZG ulzele] B Bol 24t B A9
£ OJAMA gEe] olshe sigal moleculeo] 3543}

:

2ol Vol FeAe ALY TMPIE 2
£ AEFOIA BAHZAG S 2 Wb} e AnE
AT AL TIMP29h= WA zALel] 2]8t signal transduction
pathway7} 22tA] pomotor #4do] thEA Uelds &
SIgleh. o1& AR AFesl ko] 2 AFIAE S
A TIMP1¢] 5° flanking regulatory regionZ cloning¥}t reporter
plasmid® Azts}o] of plasmidS SK-Hep-1 A1+ 719 AEF
ol] transfections}3 empty vector®} W|zL8F Az} 19.68]<] basal
activity7} Z7}slglt} (data not shown). o] Am}E B AlF o)
Al AZE TIMP1 reporter A7} A4 08 71558 sk
Y-S & 4 AUk o] reporter plasmidE Ao FIRYG
AEFQ AMCHN-1, 9 A|¥o)| transfections}. luciferase
activity W32 W23t A} Fg. 2014 B nle} Zo] A
Alol] 21748F AMC-HC-1 M|EF0]|4+ TIMPI transcription©]
Z7kiglont WAe] AYeHE AMCHNIAZZAE
HE ZHaelglek. w3 wild type Ras B FAHASE co-
transfectiondt % EN-LAEZe4E 74 e 2712 1
olFck. AR o] reporter genes o] fslo] HhAAoY 22}

o

2

AR ZAES| K] 2001;19(2):171~180

TIMP19] HAtzAoll 3t Ae] g Fo|ck. 4 EMSA
2 ZA3) ulol] osbm (-59/-53) element®] binding activity:
WA =17HE AMC-HN-1 AlEFAAE F7hsigls SP
binding activity= AMC-HC-1, AMC-HN-9 % A|Zol|2] w37}
sigict.

T35 oA fEE AEFo|AYE TIMP| regulation-
AEZ vtk Aol7k Yl o] &3} wpAAel Sakoll weby,
MAAZAES A7 Aol WEAE TIMP whilel] o}
ATk o] ZA3E Table 40] Qo) B oA AANE F
s TIMPS] AA 8 Wddo] of#] E5-<] signal molecule
o] oJste] AE W3, o] signal moleculeFo] 7+ A|EFn}
o th2y] WEes At 23 PANZA F TIMP ¥
3+ in vivo studyZ TFH3lE, TIMPS] &y z=Ao] whAb4
ZA AE9] invasionol]l 3 vX=A]9 A7} H st

£ Qe Zo] A =2EEe] TR Aol 54l
Bolzhs AR e WA X8 ZEE THIdE
Zmnt e 4] TbeAe e FHAlA 83 Vx
ot dFatAlelct. & YA B WAL Hq2E ALY o
TIMP {-37ke] W controlstod QHAIE] Ao whA], w34t
AANgz zd=ET 2349 AR3 9A 9 A6 o3
AFubEY] Zel AL ¥ 5 v T odHA A&
systemS FEsT TIMP FAAE target 0 o= WHAHA-F
Az X @il 3-8 & Id& Aoz Asdd
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—— Abstract
Expression of TIMP1, TIMP2 Genes by lonizing Rad‘iation

Kun-Koo Park, Ph.D.", Jung Sun Jin, M.S.", Ki Yong Park, B.S.", Yun Hee Lee, B.S.",
Sang Yoon Kim, M.D.T, Young Ju Noh, M.D.", Seung Do Ahn, M.D.",
Jong Hoon Kim, M.D.", Eun Kyung Choi, M.D.” and Hyesook Chang, M.D.”

*Department of Radiation Oncology, Department of TOtolaryngology, Asan Medical Center,
TDepartment of Molecular Genetics, Asan Institute for Life Science, College of Medicine,
University of Ulsan, Seoul, Korea

Purpose : Expression of TIMP, intrinsic inhibitor of MMP, is regulated by signal transduction in response
to genotoxins and is likely to be an important step in metastasis, angiogenesis and wound healing after
ionizing radiation. Therefore, we studied radiation mediated TIMP expression and its mechanism in head
and neck cancer cell lines.

Materials_and_Methods : Human head and neck cancer cell lines established at Asan Medical Center
were used and radiosensitivity (Do), radiation cytotoxicity and metastatic potential were measured by
clonogenic assay, MTT assay and invasion assay, respectively. The conditioned medium was prepared at
24 hours and 48 hours after 2 Gy and 10 Gy irradiation and expression of TIMP protein was measured
by Elisa assay with specific antibodies against human TIMP. hTIMP1 promotor region was cloned and
TIMP1 luciferase reporter vector was constructed. The reporter vector was transfected to AMC-HN-1 and
-HN-9 cells with or without expression vector Ras, then the cells were exposed to radiation or PMA,
PKC activator. EMSA was performed with oligonuclectide (-59/-53 element and SP1) of TIMP1 promotor.
Results : Do of HN-1, -2, -3, -5 and -9 cell lines were 155 Gy, 1.8 Gy, 1.5 Gt, 1.55 Gy and 245 Gy
respectively. MTT assay confirmed cell viability, over 94% at 24hrs, 48hrs after 2 Gy irradiation and over
73% after 10 Gy irradiation. Elisa assay confirmed that cells secreted TIMP1, 2 proteins continuously.
After 2 Gy irradiation, TIMP2 secretion was decreased at 24hrs in HN-1 and HN-9 cell lines but after 10
Gy irradiation, it was increased in all cell lines. At 48hrs after irradiation, it was increased in HN-1 but
decreased in HN-9 cells. But the change in TIMP secretion by RT was mild. The transcription of TIMP1
gene in HN-1 was induced by PMA but in HN-9 cell lines, it was suppressed. Wild type Ras induced
the TIMP-1 transcription by 20 fold and 4 fold in HN-1 and HN-9 respectively. The binding activity to
-59/-53, AP1 motif was increased by RT, but not to SP1 motif in both cell lines.

Conclusions : We observed the difference of expresson and activity of TIMPs between radiosensitive and
radioresistant cell line and the different signal transduction pathway between in these cell lines may
contribute the different radiosensitivity. Further research to investigate the radiation response and its signal
pathway of TIMPs is needed.

Key Words : TIMP, Gene regulation, Head and neck cancer, Radiation
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