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II
The role of fibroblast and cytokines in the invasion and expression of matrix metalloproteinase in

human head and neck squamous carcinoma cells

Abstract This study evaluated the influence of extracellular matrix, fibroblast, autocrine and paracrine factors,
and cytokine on the production of matrix metalloproteinases (MMP2 and MMP9) and invitro invasion of two
genetically related pair of human squamous cell carcinoma (HNSCC) cell lines. Four cancer cell lines derived
from primary lesions (HN4,HN30) and metastatic cervical lymp nodes (HN12, HN31) of two patients, and a
human normal keratinocyte cell line (HaCaT) were used in this study. It was found that HNSCC and HaCaT
cells constitutively expressed MMP2. MMP9 expression was not correlated to the in vitro invasion of cancer
cells. HN4 and HN31 expressed a trace level of MMP9. Cancer cells apposed to type I collagen exhibited an
increase in the expression of MMP2 and MMP9. In contrast, basement membrane could not enhance MMP
expression in HNSCC and HaCaT cells. Co-culture cancer cells with gingival fibroblasts resulted in an in-
crease of MMP2 and MMP9 production in the culture medium. However, fibroblasts did not obviously stimu-
lated MMP expression in HaCaT cells. Co-culture of cancer cells and fibroblasts caused an increase in the
production of MMPs in both HNSCC and fibroblast cells because methanol-fixed HNSCC cells or fixed fibro-
blasts decreased in enzyme expression. This suggests that cell contact is required for the enhancement of MMP
production. In addition, the expression of MMP2 and MMP9 by HN4 and HN12 was augmented when cultured
in conditioned media derived from those cells. This indicated that autocrine factors were also involved in MMP
stimulation. Therefore, it is interesting to investigate effects of cytokines on MMP expression and invitro inva-
sion of the cancer cell lines. Reverse transcription-PCR indicated the presence of IL-10, IL—IB, IL-6, TNF o
and TGF 3 in HNSCC cells. Gingival fibroblasts expressed IL-10., IL-1[3, IL-6, TNF ¢, TGF [ and hepatocyte
growth factor (HGF). Co-culture cancer cells and fibroblasts obviously stimulated the expression of IL-1¢t, IL-
1B, IL-6, TNF o and TGF PB. Type I collagen, autocrine and paracrine factors could also induce cytokine
expression in HNSCC cells. MMP expression in cancer cells was enhanced by IL-1a, IL-1B, TNF o, TGF [3
and HGF. The cytokines dramatically stimulated the expression of MMPs in invasive cancer cell lines
(HN12, HN31). All cytokines enhanced the invitro invasion of HNSCC and HaCaT cells, especially in HN4
and HN31. Taken together, our findings suggest that cell-matrix, cell-soluble factors and/or cell- cell interac-
tion enhance the production of MMP2 and MMP9 and tumor invasion. The results also point to an important

role of cytokines in the regulation of MMP production and cancer cell motility.
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ﬂuIﬂEJﬁﬂH1%01uﬁﬂ1’3°’ﬂﬂmm°”dﬂn°’%ﬂﬂﬂi“’@‘uﬂi]il extracellular matrix 1 Tusuaanse laTa'lnuy
uaﬂmnuummmiﬁﬂymmmmmniumﬁﬂmuaﬂmﬂmmmaau 2 Fadananaie
amgt/ﬁg:mﬂmsaw

Saniszasaialyl
ioAnFouiounaves Il TusuaaAems a3 19 MMP2 , MMP9 a2 mﬁ;ﬂgmwueﬂi'wmﬂ
(migration 1182 invitro invasion) YA ST Z Az N TIINZAE TanInUT A uA LA NS -
nszaelilfaneninides

Sanszaenmm
1) Lﬁeﬁﬂyuﬂ?ﬂmﬁauwamm extracellular matrix G?Qllﬂyuﬂ' basement membrane uae collagen ﬂfﬁﬂﬁ 1
(typeIcollagen)mmmmmmiumﬁﬂwm MMP2 t1ay MMP9 Yisaaiziisds yzayanous -
Suaunaziiunsnszoelaemnimmides
2) gweﬁﬂwﬂ%‘amﬁfmﬂ:mJﬁm15a1umaﬁqﬂgmeﬂﬂ1fJeummfaa(mﬁq?rmzuazé’meu?nm@myuuazﬁ—
unsnszaeliaeuimies
3) 1ieANYINTZUIUMS autocrine 1182 paracrinelumsiiasuasAseszna I TusUaaiumaauziSa-
Fsuzuazdnenaiiafumsnsznonas lumsnszaeTumsas1a MMPs
4) meﬁﬂmmiﬂumﬂuwamm extracellular matrix (collagen "]fuﬂ‘ﬂl) uaw ll‘i/ﬂ‘]_liumﬁ’@]@i ﬂﬂﬂ"l’iﬁ’;ﬁ
mRNAve4 |9 Talaulusaayy s sisuziazdinoninas uaunasiuns nszne hlaomhmaos
5) ioAnmnouiounavedlelalataomsas1a MMPs @1aeﬂi]umi1ﬂé’wmmaammﬁiymazé’w—
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aquazIEms
1.n151w1zg§ﬂa cell line

Gluﬂﬁﬂﬂa’e)ﬁﬁyclﬂ; cell line 5 ¥UA hlﬂyllf‘; immotalized human keratinocyte (HaCaT)
Uag L‘:]fﬁaJiJ Lgﬁﬁiy Llﬁ a1 (HN4, 12, 30 uag 31){]?\1 Ulﬂygj‘]_l’f)ulﬂi"l ﬁ(inﬂ Dr. Silvio Gutkind
(sz A RIGERIREER) Tﬂfm) National Institute of Dental and Craniofacial Research (NIDCR) National Insti-
tute of Health (NIH)TJ? LWﬁﬁﬂi‘*ﬁ’ﬂLMﬁﬂ? mmaHN4uawHN12 LﬁuwaamwuaqumﬂmJafJﬂumamu
Iﬂﬂ HN4 hlﬂﬂ?ﬂﬁﬂﬂjiﬂllinﬂ!ﬁulmﬁ HNI12 ulﬂﬁ]"lﬂ'i’t’)ﬂiﬁﬂi]%tﬁﬂ“l/ll!‘l/‘lﬁul‘]JENGI’E)‘JJuHﬁﬁ’E)\‘] mma HN30
uae 31Lﬂuwaa‘{ﬁ”l@ymﬂv:ﬂaﬂﬂmﬁmﬁuﬁsaﬂiiﬂﬁnmﬂawemm éﬂﬂ&?!ﬁﬁﬂﬁ ﬁTﬂTﬁLWWWLé'EN
waammu“lu Dulbecco’s modified Eagle s medium (DMEM) “]Nll fetal calf serum 10% Streptomycin
100 lliJTﬂiﬂﬁiJ/iJﬁ 118 Penicillin 100 Wu')fl/iJﬁ mﬂﬂlumamwaawu CO Hago1nNf i@ﬂﬁw 51 95
GnllﬁW]‘]JTﬂfJiJ@ﬂl?iﬂiJ“l/BTl’Nﬁ']L“b’ﬁL“]ff]ﬁ'

ﬂTﬁLW']wLﬁﬂQLIV‘IIUﬁUQTﬁﬂﬁwV]WTﬂEJVIWﬂWﬁLﬂﬂ‘ﬁutu@ﬂulﬂﬁﬂﬂ’l"mﬂuﬂﬂuﬂTﬂWﬂﬂﬂﬂNWﬁUﬂWﬁNWﬂﬂ
ﬂuﬂﬂ U510 retromolar pad maqﬂu«v 48 Tu collectlon medium G]N‘ﬂ'i m@uma DMEM strepto

v Y

mycin 100 TuTasn5w/aa. 11ag penicillin 100 W120/A8. 13T 1A3Na 1970 sterile PBS 2-3 A%4

v

LLﬁ’JLLfJﬂLfJ']“]J?L’Jﬂlﬁ!ﬁMLﬁE Léﬂﬁubjﬁy@\‘lﬂ'lﬁﬂﬂﬂ mmfuﬁmwﬁ"mﬂwﬁmﬁﬂq vadszum 1 av.uw.
uz:nw?;unf@“lu culture dish YU1A 8 A5y, Yszum 8-12 G?yu@ia plate mm‘fuzﬁu DMEM i) fetal
calf 10% 151 Laﬂueﬂmeclmﬂuﬂaumq 9 uamw"hcluco incubator 152384 12 WW. Lwa“lwvume
ﬂﬂﬁﬂ iy plate LLﬁ’J‘NLWﬁJﬂiNW@ﬁJ@Q medla Glﬁulﬂﬂﬁwu1ﬂ! 2-3 ya. NN5incubate %Uﬂﬁw‘ﬂﬂl‘ﬁfaﬁd
Lﬁ]iﬂJL@‘UI@] (Outgrowth ) F1]1f16]5°L! explant LL@’J‘NHWL@W%H explant 901 ﬂWﬂuuLﬁﬂﬂL“ﬁﬁﬁﬁ@llﬂ%uﬂi “VN
ulﬂﬂi JJT'LM 50% GUfN W’L!W’JﬂW“I)'uw( plate )%qubculture Uszunm 3 passageLWfJLWiJﬁﬂH’JHL“])’ﬁa g
wpasaaaaunia T lululasewmar  Iaomanaassiiazlvwaa passage i 3-10
2. ﬂ?iﬂﬂHWl@slIfN substrate mnnwswmﬂmwmmaaw !‘5»7
ﬂTi'J%EJuﬁﬂ‘bﬂNﬁsUfNﬂﬁLWW Lammaauu substrate 3 FUA GINUlﬂ!Lﬂ Wﬁ?ﬁ@]ﬂ( Poly-L-lysine)
G?qgﬂuﬁﬁmimwmamm"lﬂ basement membrane (Matrigel) 448 collagen type I wﬂumwwum"lﬂ“lu
extracellular matrix
2.1 Mye quﬂ basement membrane
nNie VIW] NIDCR mmimmumm%mmu Dr. Hynda Kleinman “Vl’l]ﬁﬂ‘HWIﬂﬁ\‘]ﬂ1i'Jﬁ]EJu
Tﬂﬁmmﬁﬂ’ﬂﬂﬂmﬂuﬂmumﬂﬂ sarcoma %u@mﬁam basement membrane U1 (Engelbreth -Holm-Swarm,
EHS) (14 )memmimmuumﬂmummeﬂmwmﬂu%umﬂ@] ‘lJ‘i WD 1-2 B 1aVNNT homogemze
mmaﬂ ﬂWEJGlGl?) 4 M NaCl buffer‘ifllflu umﬁumemﬂwnau%umaﬂ 8000 Xg !ﬂunﬁ120 HTVI mﬂuumm
pellet 1J1 homogenize ’E)ﬂﬂﬂclu 3.4 M NaCl buffer ﬂumumumaum homogenize f)ﬂﬂiﬂu M Urea
buffer ‘VI 4°C rﬂumm 18 ‘lf’ﬂiN ummmmﬂuumuaﬂmu supernatant ‘VnﬂTi’ffﬂﬂ supernatant f]ﬂﬂ'i\i
1Ay 2M Urea buffer ummu supematant q @1‘1/]1&1“1101]“’3J basement membrane (Matrigel) M3 dialysis
Tagla 5% chloroform 11 TBS figaind 4°C ilunaetaues 2 $T uanfiu Marrigel 137 ~80°C
MmIaUsinalusauluy Matrigellag3SBicinchoninic Acid Assay(BCA)(1 5)16]811‘5‘13118180%%?03‘1]—

NNUTHN Pierce,Rockford,IL Ussn@anigaiusm



2.2 ﬂwﬁﬂﬂ?mmmsﬁu( BCA assay)

Gl‘;]f sample 151195 10 ml @]’t’) mlcrotlter plate well (96 wells) WU working solution m"lmm Re-
agent A : Reagent B (50:1) 200 ml Gl’e) well (Reagent A U5 ﬂfJ‘Uﬂ’JEJ sodium bicarbonate, sodium carbon-
ate, bicinchoninic acid L& sodium tartrate 111 0.2 N sodium hyrd0x1de {tay Reagent B ﬂi ﬂ’e)‘]J@T?lEJ 4%
cupric sulfate) mmﬁwﬁﬂﬂﬂ% plate shaker e 30 51 917171 incubate plate #i 37°C ﬂaasﬂw
plate Lﬂuﬁﬂﬂ@m‘ﬁﬂuﬁ@ﬂ uae W1ﬂ1§3@ﬂ1ﬂ13ﬂﬂﬂﬁﬂllﬁ\1 (absorbance)‘ﬂﬂ'ﬂllfJTJﬂﬁu570nmLLﬁ'JﬂWu'JiLl
ﬂiﬂ?ﬂliﬂﬂlﬂifJ‘]JWI‘(’J‘Uﬂ‘]JﬂTi@jﬂﬂaullﬁﬂsll'ﬂ\ibovine serum albumin Wi%iﬂuﬁTiMT@iﬁTu
2.3 ﬂ?ﬁlﬂa’t’)ll substrate UuﬂT‘D’uglgﬂ\H“Baa(

Matrigel
. " 2 .. v 4 v
nnNInaoy Matrigel GlHQTQLafNLG]J'aﬁ“D'uﬂ 6 LGEY (6-Well plate) Iﬂﬂcl“b' Matrigel NADINNAIY se-
rum free-DMEM {0 T TS a1 Ta)s @ (135 ug/50 ) A well m"lammwﬂm 37 DA U AT
2 “b'ﬂllﬂ LW?JGI,VT gel 1na polymerization mﬂuuﬂmm solution mwaaa@ﬂ Llajgﬁﬂyﬁﬂ sterile PBS
ﬂaum”lﬂl,wmamwaa (16)
Collagen‘lff!ﬂ‘ﬁ I

MMILATON collagen type I (UTHN Biochrom KG seromed, wosau Usememeasuil) e instruc-
tion YBILTHN 4 TABI30919970 cold sterile PBS (1:1) it T TalsAmmay 500 mg/1 ml MM5AADY
collagen (25ug/50ul)awu (6-well plate) Llﬁﬂﬂaﬂﬂﬂﬁllﬂﬂﬂﬂ!?iﬂu 37 @Qﬁ%“])’ﬁl“]fﬂﬁ 30 LlTV] LWﬂﬁlWLﬂﬂ

P2

polymerization mﬂuuﬂmm solution ﬂmaaaaﬂummqaaﬂma sterile PBS ummuﬂﬂmummwaa

2.4 mimwsgﬂdmaa(
ﬁ“mmﬁymmaa(HaCaT HIN4, HN12, HN30 11a2 HN31 DU 6-well plate i luindousubstrate 1as
mﬂaﬂ‘UWJEJ Matrlgel n3o collagen type | Tﬂﬂi"]ﬂ“ﬁﬁﬁléuﬁu szanm 10° Lcﬁaa/plateclﬁllﬂmﬂmi
trypsinization ﬂ’JEJ 0.05% Trypsin EDTA ilag uuﬂimmmaaTﬂﬂi%gﬂiaunLc}faa (Coulter eletronic cell
counter Model Z1, UTHN Coulter Corporatlon) ‘VI"Iﬂ"IiLaEN L%ﬁﬁll@]'a %umﬂunmﬂi 238l 2-3 U
LlaﬁﬁNunﬂﬁﬂH”ﬁﬂﬁ1\‘15119\3!,%@1@ Iﬂﬂ‘lcﬁﬂﬂﬂﬂ i]a‘nﬁﬁmmﬂw’sﬂau (inverted microscope)
3. ﬂ75ﬂﬂy7 MMPs
3.1 M339U5WH conditioned media
L%aa(ﬁﬁWNWﬁﬂH”ﬁ]%QﬂLgﬂﬂ‘Uu six well plate %uﬂig‘ﬁﬂ confluence 100%%1ﬂ§uﬁ1ﬂ13tﬂ§'ﬂu media
Tnw 1Ty serum free DMEM medium usidgawaanaiiunm 24 za. vimsfiv  conditioned
media Pladiwanhanmansantsnlaansdui 1000 o Wuna 5 Wi &Y concentrate
IV;IL?QIIN‘ZTuﬁu 20 LV;’I Iﬂﬂﬂ’]'ﬂ‘g membrane ‘ﬁfl molecular weight cut-off "7; 10 kDa (Centricon 10,
Amicon, Beverly, MA)
3.2M303adaU MMPs
conditioned media ﬁhﬂwwgﬂﬁwmmnm MMPs GT’JEI"QJ% nonreducing SDS-PAGE(17) Tagin
conditioned mediasnuenlusiuaie10%SDS-PAGE 1iiala band 2aslUsiiumuzinatinin
Tuiananeq uaian SDS aanlasly 2.5% triton x-10011M3 activate Loul#NAIErenaturing

buffer FaUsznauaIs 50 mM Trix, pH8, 5 mM CaCl u8z10° M ZnCl o4 gaungil 37°Ciily



nan 12-18 $lus PntuFniangeslUsiy #80.5% Coomassie Brilliant Blue R-250 wae
destain gjﬂ‘li”lﬂ‘l‘ﬁﬁ methanol, glacial actic acid LLaz‘fﬂué'mwéau&lA MMPs %38 gelatinase
activity RlARLUHAS Tugiuas uouladuilasnniaulas MMPs Tagane gelatin Aiiusubstrate 11l
Tagproenzyme MMP9 ﬁ]xﬁli?mﬁﬂimaqaﬂszmm 92kDa @1%31) activated MMP9 ﬁifmﬁﬂimaqaﬁaﬂ
a410kDa  TvaiziiProenzymeMMP2 ﬁ‘lfmﬂfﬂimaqmz kDa g activated form ﬁlfmﬂ'ﬂimaqa
Jﬂﬂﬁﬂﬂi%u"lﬁl 10 kDa !,Grmﬁmﬁ’u

3.3 N3 Densitometric analysis
MMINTN gelatinase activity 111 semiquantitative analysis G‘TQEJﬂTi scan gel ﬁllﬂyﬁ)”lﬂmi ATIIN
MMPs Iﬂﬂﬁl“b? Acer Scan Prisa 620 UT flabed scanner “E]séﬂl,‘ﬁu 115 scan 1 EJalG];}software Ulead Photo
System‘ﬁﬁresolution 300dpi e Gl‘biltransparency mode mﬂf?u%qﬁmammmwymazﬁyuﬁmmLm‘u
@yﬂﬂiﬂi UNINScion Immage for Window (Scion, Frederick, MD)T@‘I gague mfﬁrﬂu intensity (pixel) X
mm’ 1AM normalize activity¥®3 MMP T ]

3.4 Western blotting
MMSIUIUBIAUTDI MMPs Lag TIMP A3 Western blotting MENAIINNITM SDS- PAGE
Taoly 12% gel war Tl transfer KU nitrocellulose wummwsummﬂ 0.45 mm (MSI, Westboro,
MA) LLZﬂEJE)ZJ primary antibody Gl’f) MMP2, MMP9 TIMP1 %50 TIMP2 (Sigma, Saint Louis, MS)
‘nmmwmu 1:1000 Lﬂu!']iﬂ 12-18 GF'JI?N LLaﬂﬂﬁﬁﬂﬁ@UﬂaﬂﬁﬂWﬂ’)ﬂ Immunoblot kit (Amplified Opi-
4CN Detection kit, Biorad)¥ QGI,‘LA M imumonoblotual“b' conditionedmediad1nNisaa ﬁbrosarcoma(HT 1080)

' 7 v
FuduaanaIo a1 IMMP20aEMMPY !f]jupositive control

4.In vitro invasion 1@< migration assay
MMSANY in vztro 1nvasron1@ EJGI,G]S Blind Well Boyden Chemotax1s Chamber (Neuroprobe, Bethesda

MD) 1@ chamber m 12 mu Ao upper L& lower chamber GIN chamber ﬂﬂﬁm% ﬂﬂLLEJﬂmﬂﬂu@nEJ
polycarbonated ﬁlter ‘mJ pore size 12 mm (Osmonic, Minneapolis, MN) mﬂaemaﬂ basement membrane
(Matrigel) mmmmu 1 mg/mm’ Taglower chamberaz il medra wum‘mmmmﬁu chemoattractant
@8 conditioned media 289 NIH-3T3 mam’luDMEM ‘VIN 0.1% bovine serum albumin (BSA)
wadiu C 0.005% lumsAnE invasion uu’lwmmiﬂsummuLszia's;viﬁglummsﬂnm ToglaSana
400 ULL(20000 Lwaa)mnmaaﬁumus x 10* 1waa /8. Tu DMEM il BSA 0.1%uazdmiu C
0.005%161'NU‘1J upper chamber LL’s;I’J incubate blind well Boyden Chamber ‘ﬁ 37°C m%uaulﬂaanlmi(
5% dum 5 ﬁ"f[m mﬂﬂ?uﬁﬁ polycarbonate filter 41 fix W stain Lwaﬁﬁ invade m'mmﬂ chamber
U NTQ' filter 6;,1‘148'1\‘1\’7;”3?] 0.5% crystal violet Tu 25% methanol ﬁwmsﬂ‘szmmmaéﬁ invade
évaﬂmssziuﬁ'u 5 W Tﬂﬂ“lgngmqamsﬂﬁ%ﬁﬂ phase-contrast NN&3YENH200x W38 400x WAZIN
mstadsiioulalaglymean Toglumsnaaasiiasimsanmamaee 3 asslugaauaacsia
§IMSUNMIATIAN migration TinssrhEuLienfumsnaasg invasion ieauaasumsiaday

polycarbonate filter 10 Matrigel i 0.19% gelatin  ONUANIY 50 LLL/filter (18)



o. miﬁnymamaa substrate ABN1TATIN MMPs
v P A v
MMIINSRYasaa HN4, HN12, HN30, HN31 tag HaCaT UU 6-well plate ﬂﬂﬁllﬁ“’ﬂlﬂaﬂ‘ﬂﬂ?ﬂ

v Y v

Matrlgel v u 135 ug/SOuL n3e collagen type I mnmu 25 Ug/50UL 93U confluencel00%
Falananlszana 2-3 Y 112339159 conditioned media AMMATZUIUAI TNAIAIVHAL
119111171111 MMPs activity

6. invasion 1as migration VJIY aadﬂ’N”]

MMIANYT invasion 1AL migration Taelsiwaa HN4, HN12, HN30, HN31 itaz HaCaT
HOAIINUEIANEINA  conditioned media 7 'laan W IUIUAIAAOAIS  invasion
Falumanaaeagana1nnzla conditioned media Ainan13ANE12 11 Tower chamber 111U media
#la91n NIH 3T3

7. MINAaed Co-cultivation
ymsAnmnaves I Tusuaanemsas1e MMPs vodiwaa HN4, HN12, HN30 HN31
iazHaCaT Taoiaoasan W Tusuaa Tu2dwell plate 9confluence tarsahaa zEee o
trypsmlzatlon ae uummuwaa(@mma& 3 vy Tﬂﬂ“lmﬂimummaaaﬁium (Coulter counter)
ensrusiamaan Il Tusuaauad seldmaauzidanioman HacaTas 11y well
finAoaesasan 1x13e 0.5 x vousaa I Tusvae u@ﬂmﬂuum‘l@ﬂﬂwﬂsaumﬂuwa
Taovims fix waa 1 Tusuaanie 11 A 1115083 1MMMPsAemethanol 80%Liaincubate
Wuna sinfineuiinziin@ss wisaa NS omaaHaCaT ofiaite Tnaunsanslanms
Wasuulasszdy MMPs 11AA910 coculture fuﬁau“lwajzﬁmmwaa‘f%ﬁﬂﬁlﬂ CRECETTee
ﬁxl,cmadHNGvﬁﬂssiNG]uazHaCaTLGﬁu@mﬁuﬁauﬁ%m’?:mi'auﬁ’u'1ﬂ1u3ua1ﬁﬁﬁ51mu1xw'§@ 0.5x
Y9809 co-culture 11) 24 2739 mmifuFanlAouniiu free serum DMEM taa@eans'lilsn 24
#1713 SUf0 conditioned media ‘ﬁ'llghlﬂﬁi?mﬁWactivitysllmMMPs
8. msi’mzé’ymRNAwm%Tﬂ'lﬂJ
mmimmwaaHm HN12, HN30, HN31 itagHaCaT Uummammaaﬂsuﬂ 6 ’ﬁamu”lﬂ con-
fluencel00% MIMNUINIMITITIWIFAR1AETE trypsmlzauonumm @@ INFRA total RNAT%%
SV Total RNA Isolation System (Promega, WI, USA) MM3 A9 2UAUNINRNA ﬂ’JEJmi 19
absorbance ‘ﬁ260/280nm Az agarose electrophoresis mﬂffuﬁqﬁw RNA“ﬁ'”ls;mﬁmT— PCR
Lﬁ@ A579IATZATUMRNA V94 interleukin-10t (IL-10), interleukin-1 B(IL-1P), interleukin-6 (IL-6),
tumor necrosis factor-0 (TNF-ot), transforming growth factor-P3 (TGF-B) 1492 hepatocyte growth
factor (HGF)Ia Elﬁl"];} glyceraldehyde- 3-phosphate dehydrogenase (GAPDH) i1 uinternal control
IﬂElmi‘lflﬂamfrhlgﬁmﬁﬁﬁLﬂiwﬁ})rimer Faiiddn base teaalalumeiil MIRT-PCR
suiiuTagly one-step RT-PCR kit(Quiagen,CA,USA) aziine0s manlasugamgiluunazeycle
et oaec (1119), 58°C (1w), 72°c (1W)  uag amplify 30-35 cycleimﬂﬁg RNA template
ﬂimm Img mmuiu‘ﬂﬂﬂgﬂim NATAIMIAT DY producm”lﬂiﬂﬂ agarose electrophoresis
farmanuy gelmiu 1. S%ua%ﬂiEmmaummaﬂmwmmmubase fustandardTae 1% Gel

Doc 1000 (BioRad)
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v Y F [ v
1a9MMIYTTINVTEAUMRNA 910 AN (density,pixel) taziui YodAaLbandA2Y
[ v Yy Y
Scion Image for Window  (Scion, Frederick, MD,USA) NINSnormalize mﬁhlﬂﬂﬁﬂdensity“llm
internal control ( GAPDH)

M3197 1 21AUbaseUdIprimer HMINIRT-PCR

Gene Sequence of primer PCR product (base pair)
IL-100

sense 5-ATGGCCAAAGTTCGAGACATG-3 816
antisense  5-CTACGCCTGGTTTTCCAGTATCTGAAAGTCAGT-3

IL-113

sense 5-ATGGCAGAAGTACCTAAGCTC-3 810

antisense 5S-TTAGGAAGACACAAATTGCATGGTGAACTCAGT-3

IL-6

sense 5-ATGAACTCCTTCTCCACAAGC-3 639
antisense  5S-CTACATTTGCCGAAGAGCCCTCAGGCTGGACTG-3

TNF-OL

sense 5-ATGAGCACTGAAAGCATGATC-3 702
antisense  5S-TCACAGGGCAATGATCCCAAAGTAGACCTGCCC-3

TGF-3

sense 5-ACCGCAACAACGCCATCTTAT-3 182
antisense  5-GTAACGCCAGGAATTGTTGC-3

HGF

sense 5-GGACAAAGGAAAAGAAG-3 490
antisense 5S-GATTGCTTGTGAAACACC-3

GAPDH

sense 5-ACGCATTTGGTCGTATTGGG-3 231

antisense  5-TGATTTTGGAGGGATCTCGC-3
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9.wavadlWlusuaranansasglalalau

k4

‘mm‘mm"lmummﬂummaﬂqmaaﬁvu@ 6 ﬁaﬂﬂﬂ%mmu 2x10° waam mammﬂmmaa
!ﬁ]iﬂl WUIGI sz 18 G]f'JTlN mnuummmmaa(mmmiﬁﬂywﬂuwu”lmm HN4, HN12, HN30,
HN3111a¢ HaCaT91UIU2x10° L‘ﬂfﬁﬁ@@ 1 vqu ﬂaaﬂmmammmﬂmﬂmamu ISGISJIMQ THﬂﬁ'lflJaEJu
mediarﬂu serum free mediaufc:mgﬂamaa&ée"lﬂ%ﬂ 18“]%’313“ T@ﬂﬁlumimamuﬁa ﬂ%\i% MUV
trlphcate G]E] 1 cell line iag Glﬂf”l,vxlﬂmuma waaHN %50 HaCaT mamuﬂﬂmwmﬂmmmﬂu control
iﬂﬂuui’)“ﬂi’JiJ!“]faaI@fJ'J‘ﬁtrypsmlzatlon 1!‘]Ji]'l‘L!’J‘L!Lclfﬁailgﬂﬂ'lﬂ1iﬁﬂﬂtotal RNA 11a2311RT-PCR
10.Havedcollagen, autocrine ua::paracrinemaﬂntrﬂﬂqﬁﬁ?ﬂu
10.1 Wav®collagen

“I/nmimaﬂﬂcollagen "]mﬂ‘l/l I L"linJﬁllyu 0.5 mg/mlamummammaa%uﬂ 6 Wﬁhiﬂﬂi%collagenﬂihﬁi
liJaG]EII Hau !,mi]mcubate‘ﬂ 37°C L‘WE]TH collagen ummummm MM 3sterilization IagUV (Juan1s
“]f’JINQLLay’Jachollagen“VlmamJE]ﬂﬂix‘lﬂ’JEJ PBS‘VNLlﬁ/\iﬁ)ﬂWi]ﬂﬂﬂmﬁuﬂiﬂ@ummﬂﬂmﬂ collagen solution
LﬁulcﬁaaﬂﬂﬂﬂﬂﬁﬁﬂBW (“BQIHV]HLE]@ﬂLﬂW'I% HN4 1lagHN12 mmﬁmmﬂwamimaammumgmm

9

Y < o v ' Y o Pl v Y P ~ A
T mmmmmfaaﬂﬁmﬂﬁuamacollagenllﬂﬁ) U 2x10°waane 1 vy Uaos T isaansyayTa
i]u"lﬂ 90% confluence ummmﬂmﬂaﬂu media Lﬁuserum free media Lini¥incubate waaﬂmﬂunm 18

%’3Tuqmm‘l’u'ﬁqﬁmmﬂui’;m’;mcﬁaa " usutaziin lUasaRNA 1Azt RT-PCREIRNA1INLAT
v 4
10.2 le’eNﬂ’izﬂ’Jumiautocrine!,!,azparacrineﬁl,um’iﬁi1\111‘3]5’165]1?11!

v vnmil,,amwaa HN41uag HN!,2§]”|‘IJ’JHLS§J¢I‘L!4X10 maaiuamgammaammmow
umﬂaaﬂ °lmmaammmﬂmu"lﬂﬂiwmm 80% confluence mﬂuu%ﬁmucondltloned

mediammwaa ¥UAAGING (HN4‘H§’E]HN12) %30 conditioned media ¥ 1M Tusvaa

leﬂmedlamﬂan!flju serum free media Qg mumimma endogenous gelatmase Iﬂﬂsl"lfﬂlm

3ou60°Ciunm 3 #2114 incubateyaanoiiunals $2luq %1ﬂuu‘1/nﬂﬁl,ﬂﬂmedla

11925715 IMwaA 1A% trypsinization Fuaanlaua) afa RNAUAIINTIRT-PCR

iions19mRNAveL 5T ln

11.uazadlzlalaunanisas1aMMPs

ﬁmmﬁyﬂqwaa(HM, HN12, HN30,HN31LmzHaCan51mu1051maa€¢iaqu“lummé‘ym
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(IL-10, IL-1B, IL-6, TNF- o, TGF-B tiag HGF ) i ng/ml Taels o Ta'lan antiu azane-
TUDMEM 715l BSA 0.1% 111713 incubateisaa aviilunm 2492 a3 conditioned
mediatfi91i11130 MMPs activity T zymogram éﬂumamaamﬂﬂﬁz@ 2219 DMEM 717
BSA O.I%Lﬁucontrol Tag activity Y93 MMPs ‘ﬁll@]yﬁ]gQﬂ normalize ﬂy’JEJihu’Ju !,Glfﬁa(l,l,ﬂg
wataanlugal relative enhancement FudumilanendanmilinSeuiion fU baseline

v Y Y 1 v
#'laanms nszau Taw serum free media¥uiiunguaiuny
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A5ANYN in vitro invasion NFEN I@ﬂﬁlﬂ: Blind well Boyden Chemotaxis Chamber MMIAaU
polycarbonate filter “ﬁﬁpore size 12 mm G;IDEJ reconstituted basement membrane ( Matrigel) L"lTiJﬁlJyu 1 mg/
mm’ Iﬂ&lal,uchamber"uuﬁwaafHNQ HN12, HN30, HN 31 %38 HaCaT 9142% 2x10%/400 mL11 DMEM
fATBSA 0.1% waz3aiiu C 0.005% au chamber aelamisiioos madnmaaly finde 1L- lo, IL-
1B, IL-6, TNF- @, TGF B #50 HGF mmul ng/ml Tu DMEM‘vaSA 0.1% iaz WU C 0.005%

MM Jincubate msaa‘w37 Cl,ﬂunmsmimua’Jmmmﬂ’amm ’Jmcﬁaa‘ﬂ 1nvade wm polycarbonate filter
Falun1snaaosiing 1¥DMEM 715 BSA 0.1% taz 307U C 0.005% 1511 control Tagn invasionfifianin
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2.In vitro invasion 8< migration assay

iﬂﬂﬂﬁ‘ﬂﬂﬂﬂ\il%ﬁﬁ%?\i 5 i rI/‘I“]J’N maam metastasis(HN1200agHN31) 9% ﬁHﬂiﬂiﬂﬁWNTﬂ base
ment membranehlmﬂﬂﬂ’ﬂlcliaau Li\‘1i]1ﬂprlmarylesmn(HN4l,meN30)(‘iﬂ‘1/]15 e mamﬂmﬂiﬂumau
ﬂmﬁim@]ﬁluﬂﬁiﬂﬁ1ﬂﬂﬂﬁ migration mmmaam 5 A ‘W’]J’N maa'wﬂ%uﬂummmmmiumi migra-
tion "l,mmmwﬂu T@ﬂmaa'ﬂ metastasis 9% 3Jﬂ’Jnli“ﬂ3J15i161,‘11!ﬂ1§m1grat10nuaw invasion Glﬂmﬂﬂiﬂ‘u

‘L!E]ﬂiﬂﬂuu conditioned media i]Tﬂhl‘V\II“U5‘]Jﬁ1ﬁﬂ\‘1’ﬁ1ll15i‘lﬂ5$ﬂuﬁl?ﬂ¢]5ﬁﬁ invade Ul,ﬂﬂ"llu Tﬂﬂmwwwaa‘w

metastasis(] 1N 16)
N 500
)]
Q
w5 4007
o 9
3 g 3004
T -~
§ E 200-
> U=
E 100
0 HN4  HNI2  HN30  HN31  HaCal ﬂﬁl5LLammmmmiawa«%aaiumasnm
[Jinvasion
200- XY migration
Il F-CM

cell numbers per
field(x400)

1004 sUN16uaMIKaYBIconditioned media
1 %/ 4
' apallusuaranamsynavesas

. F‘& Sl

HN12 HN30 HN31 HaCaT

3.WavV04 substrate NUNITANYAI MMPs
Y v v
Glumivmamﬁgmm“lmﬁmw Matrigel 118 collagenuwammiﬁﬁw MMPs Tﬂsfwmw collagen
0T mucl‘w HN4 t1az HN12 a'm MMP9 Tosnan Tuvasd Matrlgel SNanoMI e 19 MMP 9 YD
Y

HNI12 ttag HaCaT L!f’]ﬂi]"lﬂuu ENW‘]J’N mfaa HN4 1ag HN12 ﬂﬁgﬂﬂi%@!u1ﬂﬁiﬁ MMP2
- A & =
UlﬂiJ"Iﬂﬂlil’E)EJN%ﬂH]ULll@!ﬁEN”]J“L!COllagen (§“1J‘1/ll7)
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kDa
200
116
MMP9 (latent form)
97 MMP9(activated form)
-MMP2 (latent form)
66 -MMP?2 (activated form)
45
A B C
MMP9 MMP2
751 757 Y HN4
HN4 _
ﬁ HN12 'ﬂ HN12
S 50 C—JHN30 zS 507 C—IHN30
g! p—— %N\ . HN31
QE &% HaCaT gk B8 HaCaT
=& - £E >
= _a g
= AN = =EOaE NEOEE
plastic matrigel - collen plastic matrigel collagen
D E

gﬂﬁﬂ WHAY zymogram Y93 MMPs mﬂlcb'aaaﬁ'LayENUuWﬁ1ﬁ§ﬂ(A),matrigel(B) HaY
collagen(C) Tag lane Al= mol wt standard; A2,B1,C1=HN4; A3 ,B2,C2=HN12;
A4,B3,C3=HN30; A5,B4,C4=HN31; A6,B5,C5=HaCaT LmzuﬁmWaalﬂﬂw/;activity AN
MMP9 i1ag MMP2 Iagdensitrometric analysis1131) D uag E amaiau
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Y Y v 1 v v Y
Tumsnaaesiilam immunoblot 70 MMP9 11ay MMP2 18111 band #11A910 zymogram

v PR ' ] Y
‘L!'L!Lﬂﬂiﬂﬂgenoly‘[ic activityall'é)\‘l!,ﬂu]lc]fllﬂﬁﬁﬂx‘lﬂﬁuﬁﬂﬂiu?jﬂﬁ18 u'ﬁ)ﬂiﬂﬂuuﬂx‘lhlﬂ“l/]WﬂWi@‘i’Ji]?ﬂ
TIMP1 t1ag TIMP2 (31/19)

mol wt (kDa) mol wt (kDa)
200
200
116
97 66 -MMP?2 (latent form)
-MMP9 (latent form) -MMP2 (activated form)
—-MMP9
(activated form) 45
45
31
i 2|3 4 F 8 T 18 34 B & 7
A B

35U 18 wans immunoblot 18 MMP9(A) waz MMP2(B) lag
lane 1=mol wt standard, 2=HN4, 3=HN12, 4=HN30, 5=HN31,
6=HaCaT waz 7=HT1080(positive control)

mol wt(kDa ) mol wt (kDa)
200 200
116
97
97
45
45
31
21 -TIMP2
31
-TIMP1 14
i E 5 4 = w7 i 3 a & m T
A B

gﬂﬁ 19 u&M4 immunoblot @ TIMP1(A) was TIMP2(B) lag
lane 1=mol wt standard, 2=HN4, 3=HN12, 4=HN30, 5=HN31,
6=HaCaT waz 7=HT1080(positive control)

4.Wa"ll®\1?‘i’\ﬁll51m 1anoMIasIN MMPs
4 ' v

F7 ] '
nnmainaaoudod i lusuargsunuewaa HNyaa1eqwu I Tusuardansanszau
P v ' v ' A
aauNwta Tnaanas MMPs launna annging dandaalugalinze-39



31]‘?;20 zymogram 2#N conditioned media ‘ﬁlﬁ(ﬂmﬂ

mstags HN4 sadulnTusumaluanmzans qlas
lanel =11Aﬂusuma,2=11/\I'Imumav"'lgﬂﬁx,3=11Aﬁmua1a+
HN4, 4=1Wlusuaa+HN4 saau 1:0.5,
5-6=IWTusuaaf fix+HN4SATIEIUL: 10 821:0.5
MUY, 7T-8=HN4 1Xil50.5X

20-

FB+HN4
= FB+HN4(0.5X)
Ezzzzd F-FB+HN4

10- %

%
o
3

MMP activity
(pixels x mm? /10* cells)
SRS
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R XX
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XL

X
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n %
A
MMP2
1001
a FB+HN4
?} == FB+HN4(0.5X)
28 75- B2 F-FB+HN4
S F-FB+HN4(0.5X)
'B ‘E HN4
éu E 5o B HN4(0.5X)
zx .
X 25-
2
0
n v
B

U 21 MTUATIHUANNLNYBY band LNBAIUIUW activity 289 MMPI(A)
waz MMP2(B) Ailaan gel luguh 8 (FB=lWlusuma, F-FB= Inlusuaai fix)
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MMP activity
(pixels x mm? /10%cells)

MMP activity
(pixels xmm 2 /104cells)
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10-

19

- - : a0 ¥
gﬂﬁ 22 LLdM zymogram YaN conditioned media nlo

—t—l | = - 3 N _ -
4 ¢ MAMS (o HN4 5NAUIWlusUad lane1=HN4, 2=HN4
e — ngn fix, 3= Wlusuara+ HN4, 4=lWlusuaa+ HN4
— — — i o !

0.5x, 5-6=lWlusuaa+ HN4 fign fix lusasnau 1:1

waz1:0.5, 7= Mlusuaia 1X

MMP9

FB+HN4

= FB+HN4(0.5X)
k= F-HN4+FB
F-HN4+FB(0.5X)
FB

B FB(0.5X)

50+

40-

30+

20

10

FB+HN4

== FB+HN4(0.5X)
2 F-HN4+FB
F-HN4+FB(0.5X)

FB
. FB(0.5X)

0

B

U 23 MIUATILMANNLNYDY band LNBANUIUMN activity B89 MMPI(A)
uaz MMP2(B) filaan gel lugud 10 (FB=lWlusumd, F-FB= IWlusumai fix)
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Eﬂ‘ﬁ 24 zymogram Y8\ conditioned media ‘ﬁLﬁGl‘\nﬂ ﬂ'l‘iL?;IEN
aN12 swsulnlusuaalugnmzes qlos
lanel=11/\|T,1J’31Ja'1&1,2=11/\|I‘U31Jmﬁ'ﬁ'gﬂfix,3=1T\|IU51J6’16(+HN1 2,
4=1Wlusuma+HN1 2daau 2:1,5-6=1WTusuaad
fix+HN12 lusas18u1:1 uae 1:0.5 MNEOU, 7-8=HN12

Y FB+HN12
E=FB+HN12(0.5X)
B2 F-FB+HN12

22 F-FB+HN12(0.5X)
= HN12

BN HN12(0.5X)

FB+HN12
E— FB+HN12(0.5X)
=2 F-FB+HN12
F-FB+HN12(0.5X)
HN12

N HN12(0.5X)

U 25 MIUATILVANINLLNYDY band LNBAUIUMN activity 289 MMPI(A)
uaz MMP2(B) filaann gel lugud 12 (FB=lWlusumd, F-FB= IWlusumai fix)

20



MMP activity
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E‘IJ‘?; 26 WLdM zymogram a4 conditioned media 1‘7;1(;ﬁnﬂﬂ"l’i
‘69 HN12 20U IWlusuMd lanel =HN12,2=HN12 ignfix
3=Inlusuma+HN12,4=IWlusuma+HN12 (0.5X), 5-6=
TTusuaa+HN1 27 fix Tudasnaiu 1:1 waz 1:0.5,
7=Inlusuma 1X

MMP9
501 XY FB+HN12
- E=FB+HN12(0.5X)
;8 XA F-HN12+FB
O 40+ l F-HN12+FB(0.5X)
3 FB
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£
x 20
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=
n R
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MMP2 C_—JTHN12
100- FB+HN12

- E= FB+HN12(0.5X)
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< 75 F-HN12+FB(0.5X)
E = FB
.%N\ N FB(0.5X)
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% £ 50
g x ;

L) ;

£ 254 ;

s ;

ol — § % S
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U 27 MTUATIHANNYNYBY band LNBAIUIUW activity 289 MMPI(A)
uaz MMP2(B) filaann gel lugud 14 (FB=lWlusumd, F-FB= IWlusumai fix)
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;iﬂﬁ 28 zymogram 28N conditioned media ﬁLﬁﬂﬁnﬂm’iLgﬁN
AN305 AUl Tusumaluanmzans qlaglane1 = 1Wlusuand,
2=1w1usuma“7;gﬂfix,3=vl,1/\l‘[muma+HN30, 4=lusuaa+
HN30 #i8a518u 1:0.5,5-6=1Wlusuaaifix+HN30

Tugas1:1  wae 1:0.5 MuAIAU, 7-8=HN30 1Xuaz0.5X

MMP9
C—FB
F-FB
FB+HN30
E= FB+HN30(0.5X)
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Ui 29 MIUANHANNYNYBI band LNBAIWIMW activity 289 MMPI(A)
waz MMP2(B) #ilaan gel Tugui 16 (FB=IWlusuaa, F-FB= IWlusuaad fix)
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MMP activity
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E‘IJ‘?; 30 WdM zymogram a4 conditioned media 1‘7;16;"\]’1ﬂm’5
{589 HN30 T3wfulnlusuaId lanel=HN30, 2=HN30 fign
fix 3=IWlusuara+HN30,4=IWlusuara+HN30 (0.5X),
5-6= HN30 ﬁgﬂ fix +IWlusumalusnsan 1:1 uaz1:0.5,
7-8=Inlusuma 1X waz0.5X

MMP9 —HN30

150- FB+HN30
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— FB+HN30(0.5X)
=z F-HN30+FB

T F-HN30+FB(0.5X)
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B FB(0.5X)
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MMP2 HN30
: F-HN30
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E= FB+HN30(0.5X)
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. FB(0.5X)
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: 1/

B

gﬂﬁ 31MIFIUANLHANNLUNYBY band LNBAIUIIN activity 289 MMPI(A)
uaz MMP2(B) filaan gel lugu 18 (FB=IWlusumd, F-FB= IWlusumai fix)



MMP activity
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gﬂﬁ 32 zymogram 9@4 conditioned media ﬁl,ﬁﬂﬁnﬂ ﬂ’lilf;lilﬂ
AN315usulnTusumaluanmzans 9laglane1 = 1Wlusuang,
2=1WTU'iua1a°7igﬂfix,3=11/\IT1J31Jma+ N31,4=IWlusuana+
HN31 Tusaseu 1:0.5, 5- 6=lWlusuaan fix+HN31
Tusasian 1:1 uae 1:0.5 MNEIAU, 7-8=HN31 (1X )
uaz 0.5X

MMP9
C—1FB
~ 757 F-FB
g FB+HN31
28 — FB+HN31(0.5X)
> ® B3 F-FB+HN31
Y :E 50- F-FB+HN31(0.5X)
s HN31
s X m HN31(0.5X)
X
- 7
n
A
MMP2
C—I1FB
~ 300- F-FB
0 FB+HN31
g L — FB+HN31(0.5X)
B g F-FB+HN31
i 200+ F-FB+HN31(0.5X)
£ HN31
x BN HN31(0.5X)
()]
< 100-
y i
o
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U 33 MIUAPUANNYNYBT band LNBAIUIMW activity 289 MMPI(A)
waz MMP2(B) #iloann gel luguh 20 (FB=IWlusuand, F-FB= Wlusuanad fix)
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Eﬂ‘ﬁ 34 Ui zymogram a4 conditioned media ﬁleiymnms
‘69 HN31 20UIWlusUMd lanel =HN31, 2-HN31 fign
fix 3=IWlusuaa+HN31, 4=lWlusua1a+HN31(0.5X),
5-6= IWlusuma+HN31 fign fix ludanain 1:1 uas
1:0.5
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35U 35 MIUATILVANNLLNYDY band LNBAUIUMN activity 289 MMPI(A)
waz MMP2(B) #loann gel Tugui 22 (FB=lWlusuad, F-FB= lulusuaad fix)



MMP activity

MMP activity
(pixels x mAT10* cells)
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Eﬂ‘ﬁ 36 zymogram 8N conditioned media ﬁl,ﬁ(ﬂf\nﬂ ﬂ’lSLEd;IEN
HaCaT5awAulWTusumaluannzans qlaglane1 =1Wlusuang,
2=1‘V\|I1J§1Ja’1§1“7l'gﬂfix,3=11/\|I‘1J§1Ja’1&1+HaCaT,4=11/\|I1J51Ja’la+
HaCaT #i8a51au 1:0.5,5-6=1Wlusuaaf fix+HaCaT
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3UR 37 MIUATIUANNLNYBT band (NBAIIW activity 289 MMPI(A)
waz MMP2(B) #ilaann gel Tugui 24 (FB=IWlusuaa, F-FB= IWlusuaad fix)



Eﬂ‘ﬁ 38 zymogram 28N conditioned media ﬁléymnﬂ’m?:m
HaCaT 598 UlWIUSUMY lanel=HaCaT, 2=HaCaTiign
fix 3=IWlusuad+HaCaT,4=Wlusuma+HaCaT(0.5X),
5-6= IWlusuma+HaCaT #ign fix Tudonann 1:1 uaz
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= 9 10- — B3
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B

5Uf 39 MINATILNANNENYDY band LHBAIUINMN activity 289 MMPI(A)
waz MMP2(B) #ilaann gel luzui 26 (FB=IWlusuaia, F-FB= IWlusuaad fix)
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