LHTSIX| 2002,28:434-439

TZHEMEJSAM L tstet 71K

0|X|= ML{AEfele] 21t

Z
Mt kil

Abstract (J. Kor. Oral Maxillofac. Surg. 2002;28:434-439)

12
1k
i)

THE EFFECT OF GENISTEIN IN ORAL SQUAMOUS CELL CARCINOMA WITH
RESPECT TO THE ANGIOGENESIS AND BASEMENT MEMBRANE INVASION

Yong-Hun Kim, Pil-Young Yun, Hoon Myoung, Myung-Jin Kim
Department of Oral and Maxillofacial Surgery, College of Dentistry, Seoul National University

Cal squarous cell carcinoma (CBCC) is one of the most common head and neck cancers. OSCC generally has a

poor prognosis due to its tendency towards a | ocal
miltiple proteol ytic enzynes and angi ogenesi s.

Soy products contain high levels of isoflavonoids,

i nvasi on and subsequent netastasis, which is nediated by

i ncl udi ng

the tyrosine kinase inhibitor, genistein, which has been identified as a potent inhibitor of cell proliferation
and in vitro angi ogenesis. The purpose of this in vitro study is to evaluate the anti-cancer effect of genistein
with respect to the angi ogenesis and basement nenbrane invasion in C8CC

The highly invasive O8CC cell line, HSG3 cells were cultured in the presence of 10 gMgenistein for 24h. To
eval uate the effects of genistein on the invasiveness and the gelatinolytic activity, invitroinvasion assay and

zynmogr aphy were performed.

In order to evaluate the effect on the VEGF and bFG- nRNA expression,

RT- PCR

and northern hybridization reaction, and chem | uni nescence detection were applied.
The in vitro invasion assay showed that the genistein treatment reduced the cellular invasion through the

artificial

basenent nenbrane and significant difference between the control

group and the genistein treated

group was shown in MWP-2 activity. Especially, the 62 kDa activated formof MW-2 in the control group was
1.8 tines higher than that in the genistein treated group. The results of the northern blot anal yses indicated
that VEG- niRNA expression in the genistein treated group was significantly down regul at ed.

This study showed that genistein inhibits angi ogenesis and reduces baserment menbrane invasion in C8CC |t
seens to support the possibility of genistein as an anti-cancer agent.
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¥ Mirigel ®matri x=
ol &% ¥ 111‘3#011 tHf& @s* of MA= YFH gelati-
nase-A(matrix netal |l oproteinase-2: MWP-2) o] &35
(gelatinolytic activity) ol mX& 98-S ztzbin vitro
invasion assay<} gelatin zynographyE E3] golH Y,
A A 23] o1 2kel VEGFS bFGFS] mRNAZ& o 1) 2= o 8k
S Northern blot analysisZ &3 dolrHo}l, 2330 =E
geni steine 7+ APA LY=o 3 L azs sty
2 A8 5k

0. Mz 3 g
1. M=zZaHt

Aol Aetkn ¢ A 77} YA ZYE A ZFHSC 3
(JGRB, Japan) £ o] &slqith A= 37ClM FEE FA5
HA 5 % O tell A v gL sk, el Dul becco' s
Modified Eagle's Medium (G bco, USA) 4] 10 %fetal
bovi ne serum (G bco, USA) ¥ 100 Unk penicillin %
100 pg/m streptonycin (Gbco, USA) & H7tste] AMEs)
ATk Athel 2 0.1 %trypsi n- EDTAZ o]-&3}o] A3l
5~73] At FA EE A7l oll AHESIA

TLHEH TSSO MBS} 7|HYE S Ol HLIAEflS] B

2. in vitro invasion assay

Matrigel ® matrix7F =X¥ 9 mm A ]k A wH(cd |
cuture inserts: pore size, 8 um Becton D ckinson, USA
S 24vell plate (Qostar, WUSA) o A=+a} 7, vl ©5x10%7)
o HIG3 AlZZ Aol o] AR ste], wF A serum
free) DVEMPA 10 pM 2] geni stei nm & 244 7H5
FATh 22 genistein H7hglo] e wjR] o A ulj k&l 9l
ok AZF A A 5 Al 25 HT10809] ¥ 4] 0.5 nh & AF
o] 3}=ol 2} 9] 8}8tFAd A (chenvat tract ant) & A-a}S3Th

28 N7 R, 3T Folle M EE HELE A A,

5o AT NEY 5 A5 9t 5 % glu-
taral dehyde® 743} hemat oxyl i no.2 03*#5}04 A
o] Matrigel ®matrixst ztzko] 8 pm vlA AFS S8 A X
9 F & e n7(x100) & = AF st

3. Gelatin zymography %
ic activity)2| 7}

MelElZsls (gelatinolyt-

10 % pol yacryl anide separating gel o] Az}tel & 718}
o HZ225710.1 ng/m 7 HEZ 319tk Gnistein AL
210 uM 9] genistein TEZE 24X 7HEQH U Y A (serum
free) DVEWPIA -2 %, 10 nho] wjA]E g3}ef 02 pm
filter 2 o3} e, AmconAke] spin concentratorsE

o]&ate] 1m & FF3k5ith o] 9 o] FH| G A 2 WE
sanpl e buffer(10 % S5, 50 %glycerol, 25 nM Tris-
HI, pH6.8 2 0.1 % bronmophenol bl ue) 9} E3tate] Ao
Ag8tn A7195S NAAAT A719E Fol AL 2.5 %
Triton X 1000 A 30&7} 2 3] A4 &lo] SDSE A A 38}% 2.1,
37C9 50 "M Tris-HD # 10 nM Cad 25 X33l substrate
buf fer (pH 8.0) oIl 4 324 E ok Bakale] &AMS-S FE5)

Rk o] AL A4 50 % net hanol 3} 10 % gl aci al
acetic acido] ©710.15 % Qoonassi e bl ue R50° = 2087+
A s, A oko] gl sl Lol o 7 el Egith  HIL1080
o] HjA|E A tZ(positive control) &7 ALEEIH oM,
748 ko] geni steing }_f‘g, 3 A QS v E A serum free)
DMEMS W% &4 tjz(internal negative control) &
2 AHgatel,

MMP- 29] w1 &4 el (72 kD) <k 24 ~Jel(62 kDa) o] A
Fe e 58 o A7) upg} BASAT H2 Wy 34
TR Aol E2) WA 10 d(F T 05 19 5 MMP-
2 H1BA A o) £35S MMP- 2¢] 10 Ak (arbitrary
uit: U=E JYsach v 24 AeloF g4 Alg o) La)5 2
T 342 £33 %2 TINA 2.0 software(Raytest
| sot opennessgeraete GrbH, Cermany) & ¢]£3k 2-
di nensi onal densitonetric anal ysi sE =439t

4. Northern blotting
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Vascul ar endothelial cell growh factor(VEG) 2}
basi c fibroblast growth factor(bFG) nR\A & ol n] x|
= e Bhe) Add, A FREL AHS
(reverse transcription-pol ynerase chain reaction:
RT- PCR) . & VEGF$} bFGF 421 gene) & | 231tk 5 ¢
g9 RNA A& (sanpl e) & F O E 42°C oA 50 7F AL
= N3, cDNASH 10 pnol ¢ E4 A)dbA|(specific
oligonucl ectide priner), 200 #M dNTP, 1¥]3 0.5 U<
Tag DNA pol ynerase (Perkin Hner, USA) & o|&3lo]
Fad A ARt TE L A NS-2 aut onat -
ed thermal cycler (Perkin B ner, USA oA 94C oA 30
272, BC oA 3027F 7 zh 18] 3 72C oA 60%
7b A4S 7712 303 Algatith. VEGSE bFGRY] AlEHA]
(oligonucl ectide priner) o] G7|Mjge 71&0) HEH =5
Dol Ao} 7ro] FAA AHEEIA L, 5 - CBIEEATAXTTIC
TQCTGICTTAAGTGG 3" 9 5' - CGGAATTCCT  GTAGGAAGCT-
CATCTCTG 3' (384 bp fragnents) S VEGFo| tha] A-4-31%1
om, 5'-CAGIGTGIGCTAACCGITA-3' H# 5'-TAGCTTTCT-
GOOCAQGIQCT-3' (211 bp fragnents) & bFGFo)| ta] Al
Ei=g

PCR AHE2 PR product purification kit(Boehringer
Mannhei m  Ger many) & ol &3t FAlasith Y5
¢ DNA= PCRI[- TGPO TA vector (I nvitrogene, USA) o 4t
A&tk ABl Prism Genetic Anal yzer(Perkin H ner,
USA) £ o]&3}o] sequenci ng reacti ong A3 3titt. DG
high prine kit(Boehringer Mannheim Cernany) &
o]&-3l random primng HHO=E 44 9] | abeling mixture
o 1g 9] PR &S 224074 5<h H-gbele] BRI ol
7o) &A% fragment sE northern blot anal ysis?9
probe® o] &3} t}.

HSG 3 A EFo genisteinS 10 pM Y T2 Fof 3t A+

9 HSC- 3A| 259 ti=7olA TR reagent (Ml ecul ar
Research Center, USA) £ o]&3le] F R A (tad od -
lular RNA) S FZ31%th WA Zo RVA sanple 10 x9S 1
% agarose - 2.2 Mfornal dehyde Ad| A&ste] d7)|g%
3ttt 20x standard saine citrate (SO o4 Z& nyl on
% (nylon menbrane: Hybond N, Amersham
Pharnaci a Biotech, WK ol capillary blotting Al32H,
(W) solH ZAAFAZAT. Nlon 98 50 %v/v)
dei oni zed formal dehyde$} 4x SSC2| prehybri di zati on
buf fero A 65CoA 1 A|7+E<t Axe &, OGE FAH
probe(D G | abel ed probes) 9 &7 < bufferd]A 65C
2 &3 = hybridi zati ong AP seh Hg=g &
nyl on =h2 2x SCo} Ix SC= 23] A2 54t O Gdetec-
tiong ¢Jal, sheep anti-D G AP(Fab fragnent) ¢} CSPD®
(Boehringer Mannheim Germany) & #4337, o]
58k Al A 2417 B9 Feka gl

Chemi | um nescence?] 7}x+= Kodak Bi oMax MS
fil n{Kodak, Japan)3}intensifying screeng o|&3fe] 4
Lol A 2 A 4 AJZHEF Al ak it U S 2R factin
MRN A9 thal] northern bl ottingg A3 &t VEGF2} bFGF
9l 215 (signal s) & f-actin signal level & H A3t

5. EAlE4

BE AR HA% 33 o} vt on, dds ¥ 2T
Zke] TAA 943 Mann-Wii tney U test & 0|83t f
9)5F 95 Y& AEEAT

mz
1. in vitro invasion assay
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Fig. 1. The anti-invasive effect of genistein on HSC-3 cells in in vitro invasion assay.
Alcontrol group, x200) and B(genistein treated group, x200) show the significant decrease of in vitro invasion
in the genistein treated group(arrow: penetrating cells, arrow head: 8(m pore in the culture insert).
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Table 1. The effect of genistein on the gelatinolytic activi-
ty of matrix metalloproteinase-2(MMP-2) in gelatin zym-

g
ography.
TE
!m Mean gel atinolytic activity
1, (units/(g)
150
ﬂ-m Gntrol group 76.1+9.7 69.5+8.4 145.6+16.7
“ Gnistein treated
68.4+12.1 38.9410.7* 107.3+22. 2*
group
o

CarTol goug Espanmenis group

* significantly | ower than the control group (p<0.05)

Fig. 2. The anti-invasive effect of genistein on HSC-3
cells in in vitro invasion assay.

Genistein reduced cellular invasion through the arti-
ficial basement membrane significantly(p{0.05).
Each error bar represents the mean of triplicate
determinations £ SD. *p ( 0.05 using Mann-Whitney
U test.

T kI =
62k

Fig. 3. The effect of genistein on the gelatinolytic activity of matrix metalloproteinase-2(MMP-2) in gelatin

zymography.

Gelatin zymography shows markedly reduced gelatinolytic activity in genistein treated group.
Lane 1: positive control (HT1080) Lane 2: control group

Lane 3: genistein treated experimental group Lane 4: normal oral mucosal fibroblast

Lane 5: negative control

ATkl 1.8Kh

VELGEF bFGF f-actin

Fig.4. The inhibition effect of genistein on VEGF mRNA expression in northern hybridization analysis.

Note that the mRNA(4.5kb) corresponding to VEGF was significantly reduced in the genistein treated
group. In bFGF mRNA(6.7kb), no significant difference was detected between the groups. No densito-
metric difference among loading lanes was seen for the signal of the 1.8kb A-actin mRNA.

C: control group

E: genistein treated experimental group
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invitroinvasion assayclA genisteing 3 AT
= A3 71A T g Al 25E9] FFo] 1A ME}(FIQ D.
Gnistein Fojtoll A HAEAE7F 72318770 Y ] H]s}ed, T
ZZAAE AE5 AT 253.7+10.470 2 e T
(pO.B)(Fg 2.

2. Gelatin zymography

MMP- 2] ¥ 48 % 84 AElE 27 72 kDash 62
Kdasl 1904 22590k Rg 3904 Wi vhst o) 22
o ANAGN 5 A B Ao 2 AsE g 1B

oF =9t MWP-29] 835 o273 genistein Fof - AL
ool froJgt ato]E HHth Gnistein o] F 352
107.3+22.2 Uy oH, 29 & &35S 145.6+16.7 UZ
UHERETH(p<0.06). 72 kDagl MMP- 298] H]2Hg Aefol A 7
Atolo]l o] st 2Fol 7 Gl oL, 62 kDagl MMP- 29] 24 /el
oM tlZo] genistein Fojo Hg)] 18 # =4 el
THp<0. 05) (Tabl e 1).

3. Northern blotting

Northern blot analysis® Zz, VEG nRNAY @&
genistein FoFol A FostA A AH(Fg 4).
Densitonetric analysise A3}, VEG #HH 4.5 kb
mRNA7} genistein Fo 7oA 35 vf WA Jelgt
(p<0(13) ols} b2 A, bRG2] densitonetric anal ysi sol A

T 2 Abololl freol gk Aol 7p #AE A AQTH(p0.05). B-
actin nRNA= T & R0l A A4 o 2 35t

=

1]

a

ofAJofele] ﬂlﬂ?o °ﬂ 313}03120141 1 o] F& A3
A3} ofAlofolo] m]=olo) H]Ele] S-Hlek A il A
e AR =T} ‘)’E} Aol ZQtstod, gen| steinol| th gk B>
A7t A E o, genistein o] 7423 tyrosine kinase
inhibitor 2, ¢t W& FHE Ztethe Ho] WA Y™, 4
<ol genisteinol B F9f orFol thaf o s}t
(chenmopreventive effect) Mot olgl AAE A3} oA &
F(anti-angiogenic effect) % o] g &(anti-
netastatic effect) & 7=, A o] 2 JAA 5 A gl F
Aol A7) H AP, AR A A g *3”8”* 7140
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FATF7E Ao, genisteino] Q7 HRAZHF A ZF
2l HT-10800l A T FAM X FAS AL MT1-
MVP( MMP- 14) nRNAS] 85 ZHAA A F4e] 43 A
o] & A sl A7t ke BIE .
= Aol A= geni stei no] 77 B A Z}F Al 25 HSC
3o el FURHE 2heA Hrtstr] flsted, in vitro
i nvasi on assay, gelatin zymography® Northern bl ot
anal ysi sE A3 5} o}
invitroinvasion assayel], genistein <13 7]# g
(artificial basenent nenbrane: Matrigel ®)ol o3l Al
T AE5E A JAEATE £33, gelatin zynography
o A Xt geni stei ng Fol gk 3 13 A ob2 - Aboel = A g}
Bl 83 (el atinolytic activity) o §<]g Zo|7} #2= G
ok 72 Kdad] MVP-2 B2/ AEll A F T Aboldl] gt
Aol 7} 31912»} 62 kDol MVP-2 27 Aol A= geni s-
teing 3k Fo] A e Agle]l La)5S Bt A7t
VJQ?&%‘E@W 71 0] HHEA = Gko, ol H e 2HE
2 geni stei no] A< A Z 3 anti-invasive activity) & 7t
A3 gloH, Aetd g3 5o O*Zﬂﬂxﬂii(extracelIular)0ﬂ
] MMP- 29] 5] o] % (post-secretory) o] Jojys ojuls}
stk
23 4E(solid tunors) o A3 Aol ]—‘;— AN 23}
(angi ogenesi s) 9] <ol FQan*? 7} ¥ b2 9]
%ﬂEﬁ%JQ%Ei%ﬂ%4ﬂ1”§@%ﬂﬂ
BIHY BT 2 AR EE) 43 A4 B3) o)
gk geni steine] S35 F7tel7] flall, 49l A4 d 23t 9
Akl VEGFS}F bFGFe] mRNA & o) djsl northern bl ot
anal ysi sE A3 e A3, VEGF nRNA2] 9H&]-2 geni stei nF
o oA e Bt o5t 2okt ol gt A= tyro-
sine kinase pathway7} 7 Hg A ZoFo] A A8t
23 Aol YL AASIIT
B 9o A genistein T2 10 pM 2] geni stei ngEZ
24X 75t Hetslglerl, genisteino] o2 FF] A X
St THAE AEFl e 10 WA 4 MO oA hal f-
maxi mal concentrationg BelthE Hyrb Yok, we
genisteino] AL E o =2 WA E(proliferating
endothelial cells) B okAlol] 5 M o] 3}e] ol A AR A
(gronth arrest) o &~7& Holn, B uM 0] 4] FLolAE
A ZAK(cell death) o] 27& Ho|m, ulz}r] geni steino] oF
ojsle] Fiol M+ cytostaticstm 1 o] 4ke] Fioll A
L cytotoxi calA| g, o] ¢} ThEA A=A W3 A Z(qui escent
endothelial cells) <A+ genisteino] 100 gM 2] oA =
*ﬂE EA o] YehA] ggtths BIE . o3 AMIE
= HEOE, genisteing UAA R AHE-SHE Aol B 7
] Hato] Fap-go] A& AO R o 3 9lom, o]
?‘ﬂfﬂw AHEH geni steing 5= 10 pM o &= 283 5 Sltt. o]
2 A2 genisteing A5 FHOE AL T F A E Y
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