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A A gFoE WA Av. PARE THHE FIEPYYE 9%
AZo2 GEHm NAAZZAN ALH ATRAL sl AALEY B3}

X
g wBsE 2HoRA, AXY YP% BT 2ddE AAE F g

v

Jd 42l 2} (epidermal growth factor, EGF)$} 1 &4, A < AHtransforming
growth factor, TGF-p)¢t 1 F&Alsel ofaf 3ol FAd. webA o=
A AE AL AARJAZMY B @ 24d oS 7 A vhdA
dHAE oldlst T8 a4E & 4 A (Sporn & Roberts, 1985, Shiras-
una &, 1991).

Absl A7) 9l 2H(epidermal growth factor, EGF)E Ay AL o] 73t A X
478 AAfelth, o] AME FEAR] I EAA F-& A (epidermal growth
factor receptor, EGFR)= &2 AulA]l T4 A Ldo] Z7lst= Zow

dE A vk S Eehe TNl RSk dRAEGTe B Aol
g

Roberts, 1985, AHA &, 1997). 4 v Ax9
RS AdAEtE Ae® 4dA transforming growth factor-B(TGF-B)&=
EGFRe} 7 3] 229 338e fAstes Ae= Az v AAl= A

oF W Al EGFRe] Z71el ¢4 7| AMEZ S TGF-B type 11 =842
Welo] Fadte]l B o] 9lar o]2]gt A= EGFRSF TGF-B &A%t &
o]l A WA 9 bR V|de] #ostedte ASs AEHEHHA F



TGF-B AzAg AAE vhdst Mx d4, = F4, &3 <A, apoptosis
2 zA3t}. TGF-BE AIA LA cyclin-cdk E3HA1e] A4S A5t A

X F71E ARA P2 AE S AT (Geng & Weinberg, 1993). L

P TGR-Bi 749 2AolAE $4% S48 ol%4 448 AAn, A
AL wAd G 2T, WYY W A3, B, g, Aok, AWI, 4G

Bt Fo Mzl olatm, G &) G40 Ves AATOEN HER K
olzz PA& FHHde HAHAFE FEHSporn & Roberts, 1989). °l&
TGF-B7} z4dste= A 50 HAZFH R SASEAY AAEHH FF T
AH 9L Aor ALY (Wieser =, 1993), HZolE TGF-p7} oAl =
A2 el 7154 ztE=thal 3 (Sporn & Roberts, 1985, Brattain 5, 1996).

TGF-B ligand: A|X EWo| EA3l= type I, type I F8&Ao Agslx
o] &5 9] serine/threonine kinases A4S F %3t Wrana &, 1992, Massague,
1992, Alexandrow & Mases, 1995, Rich &, 2001, Wrana =, 1998, Hu %,
1998, Wakefield & Roberts, 2002). °l& F&A @27]2] I8l Smad ©
WA o] A=Al olitg Ao os MU st Aoz AL 27X
8712 Smad @ Aol 42| 9lal o]E52 receptor-regulated Smad(R-Smad),
co—mediator Smad(Co-Smad), inhibitory Smad (I-Smad)s2o=® EFIHT}. o]
% R-Smad (Smad 1, 2, 3, 5, and 8)+ type I &4 kinase°] 93] &2H <l
23l Howxn A3, o5 homotrimerizationS 43t Co-Smad,
Smad4$}  heteromeric HEFAE FAFrHAttisano &  Wrana, 1998,
Souchelytskyi =, 1997, Abdollah %, 1997). o]& E3dA= 3 YFE =2 o]53sf
of & 3 HAAF Bx QxS A target FAAE] HAAME EHEsSHA o
[-SmadZ <27 Smad-69 Smad7< R-Smad®} ZAste] 819 A4S A
A8tAY, Co-Smade} ZAgste] =849 proteasomal degradations &7}

ZX TGF-BY FAAHE AA G (Fink 5, 2001, Joan 5, 2000, Fan &

o

Marikki, 2003, Hong-Jian &, 2001).



TGF-B A& AGAAE A&d vpsh o] PuAEs g AR,

ol AZ AEAA ool TF FHA I} LA dAvol

h}

Utk TGF-B FdAE o]y Smad @A FH2e] EdWol7F gt b=
ol oju] Wi o] AtHGarrigue—Antar &, 1995, Wang %, 2000, Munoz-
Antonia 5, 1996). 53] TGF-B type II &A1 Sdmo]o] o3t o2 tj
BEo 43l7] Z9%d A microsatellite instability?} &7 #2% v (Nakashima

5, 1995, Myeroff 5, 1995, Parsons &, 1995), #A&A¢FolA = Smadde] =
Awio]7l & A vk Bk ol B FrA A TGF-B 2ls A
AAe] FoAol Ba Hol gt} FHtol: ols B¢ Wolyl AE Ady 3y
e o] tfdt Wsts st oR Bl Ho] Bt o F

S 2 uge Ao A dAgle]l EEHI UtHGeng & Weinberg,
1993, Liaho &, 1990). 28y TGF-B #F4#Fe] &9 Wolu} SmadEs B3k 2
T A9 FZA= g TGF-B &4 @A ad 4o disir = wol &
212 AA Frh(Peter 5, 2000).

EGFROIA izl mpe} gro] tpaA ebrapgol A 89 2ds Ax9
. SHARE Al Wl M TGF-B -84 <]
U 2d g AETHA A8 EHA QA Fot o9 ey 4TS et
o A2 WA S oldsk=d Ao B2 Eee & Adow A4ET. uehA

oAM= vt Abgeld FHE A H1W Ax 4 AlEFA
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Table 19 A3t tHA
F-12 ¥iA1(3:1)E A-&3ke] mjkslsd

Table 1. Pathologic characteristics of oral squamous carcinoma cell lines

. pb3 mutation
Age/ Primary

Cell line ) Pathological Diagnosis codon
Sex Site
(exon)
CGT—CAT
YD-8 46/F Tongue SCC, MD .
Arg—His
Buccal
YD-9 56/M SCC, MD No
Cheek
TAC—TAA
YD-10B 67/M Tongue SCC, MD
Tyr—Stop
GAA—GCA
YD-15 Tongue MEC, HG
39/M Glu—Ala
Lymph . GAA—GCA
YD-15M Metastatic
Node Glu—Ala
YD-17 SCC, PD N
Mandible ’ ¢
66/M
YD-17M Lymph Metastatic No
Node
YD-38 67/F Mandible SCC, MD No
SCC: squamous cell carcinoma MD: moderately differentiated
PD: poorly differentiated MEC: mucoepithermoid carcinoma

HG: high grade



4. A7 9y

(1) Growth inhibition assay

%

mlm
)

ol
-

8 o 4 HPAELF AEF TGF-plol o AE8d AAEd
71 98 Z7te] 7 AGMAEGE AEE 96well plated] 200407 3 X 10719 A
EE YT 24X ES #gd & TGF-pl W A(R&D system)S Sng/mle 5%
2 Agsto]  37TAA 4BAFFEF Wk AL F AZAE JAEI}E N-methyl-
thiotetrazole(MTT, Sigma, USA) AALZ S48tk MTT #HAe 24 MaEFo] MTT
fHE 37 CoAA 3N Agsk & wjkadS viglal DMSO(Dimethyl sulfoxide) &

bl

ol

ol o] 570nmelx FHES =A

(2) TGF-p1 &4 mRNA %3 RT-PCR

T4 AGAELE AEXFEZHE RNeasyTM kit(QIAGEN, Germany)ZE ©]
43}, total RNAE F&3% & 2o A E337](UV spectrophotometer) & ©] 83}
o] 260nmelM FBF=E Z453Arh cDNA F4S 98kl 1 pg ¢ RNAE
reverse transcriptase(Boehringer Mannheim, Germany)2} oligod(T) primerE ©]
SAAZAT
#3¥ cDNAE tl% o= B-actin®t TGF-p type I F&A& PCRs}th PCR

o
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Table 2. Sequences of primers for PCR of TGF-B1 type II receptor

PCR
Primer Name Sequence (5'— 3’) product

(bp)
TBR-I sense TTTCCTTTGGGCTGCACATG

242

TBR-I anti-sense CCTAAGAGGCAACTTGGTTGAATC

B-actin sense GGCGGACTATGACTTAGTTG

238

B-actin anti-sense AAACAACAATGTGCAATCAA

(3) TGF-B1 &4 Northern blotting

THAHNESGFECZHE total RNAS E83t & 15 % agarose gelollAd A7)9%E
3 3 membranelZ total RNAZ capillary transfer W3S o] 835t &7 3 ¥p
isotope -2 label¥l TGF-B type I receptor probeZ Al-&3e] Northern blottingS ]38
SFSAT.

(4) TGF-B1 84 Western blotting

=)

77
Tris-HCI, pH 74, 20 mM EGTA, 1 mM DTT, 1 mM NasVO, protease inhibitor

BAEGFE AT+ RIPA buffer [150mM NaCl, 0.5% Triton-X 100, 50 mM

2!

cocktail tablet(Boehringer Mannheim, Mannheim, Germany)] & ©]&3&}o] &ajA)7] &
1,500 rpmell A 2083 AR A5 HS 3938193, BSA(Bovine serum albumin)

2 ads AR itk Zzte] gFAETelM 22 dwd 10 ugs 5x SDS



sample buffer(60 mM Tris-HCl, pH 68, 4% SDS, 25% glycerol, 144 mM
2-mercaptoethanol, 0.1% Bromophenol blue)ell Y31 5%37F 100ColA denaturation A]Z!
% 10% SDS—polyacrylamide gelolA 120VE 2A17Hg¢t A71953 & nitrocellulose
membraned] &% . Membranes 5% skim milk-PBST buffer(PBS, 0.2% Tween-20)°]
A 2X7FE9t blockingdlal, 1x PBST buffer® 3H% 5%87F Al&3stith.  TGF-B type
[, receptor mouse A (sc-398, c-16, Santa cruz)E AH&3te] 2417 B¢k E531 )
Al 5 HAo R 1x PBST €994 33 A3ttt Membrane anti-mouse rabbit
TGF-B receptor I, T A7} E3te fdo|A 1A7HEeE ¥F-A]71 5 ECL(Enhanced
chemiluminescence) detection kitE AFg3le] X-ray &0 7Hdste] dAAlsle] #2351
.

TGF-B type I <842 proteasomal degradation 7}sAlS Hebstr] 95t
proteasome inhibitor¢! lactacystein(MG 132, CALBIOCHEM)S A|7PE 2 2 & &t TBR-
9 93-S Western blotting 0.2 23} th.

(5) Cell cycle regulatory protein Western blotting

TGE-B1 ol vlal AZAFIALIE 2o YD-8 TRARLE AEFS} 184 ke



. o4+ &1

(1) TGF-p1o] 918 ATAF oA &3

T AGAELFE AEF TGF-Blol 93 AEAF JAEZHZ BZE7)
A&, 8 ool 77 AHMNELLFE AEFE g2 MTT assays Al W35
TGF-p1 @M EE 5 ng/ml =2 77 AFAELZFT AEF] s Fofste]
MTT #AFE Aldlgt 23, YD-8 AEXFdA = AEAAY AdAE 328 + AN
o, vE FAAFAELFT AEFAME AEGY gAAES AolE & F

AR (Fig 1).

O 0ng/ml

160 r B TG—betal 5ng/ml
140
—~ 120 r
& 100 -
= 80 7
S & |
O 40 -
20 -
0 U

YD-8 YD-9 YD-10B YD-15 YD-15M YD-17 YD-17M YD-38

oral squanous carcinoma cell lines

Fig 1. The effects of TGF-p1 on oral squamous carcinoma cell growth.

Oral squamous carcinoma cell lines(OSCCs) were incubated without or with
5ng/ml TGF-Bl for 48hrs and then analyzed by MTT assay. All OSCCs
were resistant to TGF-B1 except YD-8.



(2) TGF-B1 type I 8319 mRNA &4

% A EF)A TGF-Bl type I F&AS mRNAS WS

)

77 HFAE
Slolw 7] &, E2TFCZE B-actin® TGF-Pl type I ¥EHAAHEE RT-PCRYY
Northern blotting® = ##3 2y RTE A EFoA mRNA 2dS A £

AN HFig 2).

(A) RT-PCR
YD-8 YD-9 YD-10B YD-15 YD-15M YD-17 YD-17M YD-38

B-actin

(B) Northern blotting
YD-8 YD-9 YD-10B YD-15 YD-15M YD-17 YD-17M YD-38

Fig 2. mRNA expression analysis by RT-PCR of TGF-B1 type I
receptor(TBR-II) genes in OSCCs.

Constitutively expressing B-actin gene used as an internal control for each
reaction. The expression of TPR-II was detectable in all OSCCs by
RT-PCR(A). Northern blot analysis of expression of TGF-B1 type I receptor
in OSCCs(B).
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(3) TGF-B1 type I +&A @92 ¢d

e
ol
e

77 A ESLE A EFA TGF-BL type I FEA S @ 23S ¢
olr 7] 13, TGF-Bl type I, I & @Al FAE o] &dte] 1 TS
Ak Ad 8 o] 7 HEMESFT AEF BRTFoA HdNA ge AL &
23 Fig 3). ol Al X Wl 9 proteosomeo] 23 degradation® & Ao = A}
Z}=] o] proteosome inhibitor¢! lactacystein(MG132)E 22+ F74AF A L=
A EZFol| AP E A2lste] TGF-BI type I F=&A2 wrde) veS wzs)
At 2 A3, YD-17 AlEF2] ¢ lactacysteing gl slx] &e thx
3to] & u, lactacysteing 2] 3Hx] 30& whkol TGF-Bl type O &

= BEE = AAT(Fig 4).

El

¢ (

)

(A) TGF-B type I receptor

YD-8 YD-9 YD-10B YD-15 YD-15M YD-17 YD-1"M YD-38

— Shss e g L — pe—— o

(B) TGF-p type I receptor

YD-8 YD-9 YD-10B YD-15 YD-15M YD-17 YD-1"M YD-38  TGFR-II S0ug

Fig 3. The expression of TGF-p1 typel and I receptor
by western blotting.

Total proteins of OSCCs were extracted and aliquots(20ug) were analyzed
by western blot analyses using antibodies specific for TGF-p1 type I and 1I
receptor. The expression of TGF-Bl type II receptor protein was not
detectable all cell lines, but all of cell lines were expressed TGF-B1 type I

receptor.

_11_



YD-17
MG 132 Ohr 15’ 30" lhr  2hr  4hr

< TBR-I(70 kDa)

YD-15
MG 132 Ohr 15 30" 1hr 2hr 4hr

< TPR-I (70 kDa)

YD-15M
MG 132 Ohr 15 300 1hr 2hr 4hr

< TBR-I(70 kDa)

Fig 4. The expression of TGF-Bl type O receptor(TBR-1I)

by lactacystein
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(4) cell cycle regulatory protein &3

TGF-plel s MxzAdg A &35 B YD-8 AlxFe AlxAdA A
ng/mle AH F
A A3, pl6 el

Aol we e AAL R ek o} (data not shown), p2l T ol o] Z7}sls=

=
bl
N
N
BN
i
T
=
i)
rO
o)
=
(@)
(HUBY
1=
Y,
&
(o)
Do
=
av
=
i)
i3
rl
fllo
N9t
Jus)

v

TGE-p1
YD-8 Ohr 24hr 48hr MCE-7

TGEF-p1
YD-9 Ohr 24hr 48hr MCE-7

—

Fig 5. The expression of cell cycle regulatory protein(p21) on TGF-Bl in
YD-8 and YD-9 cell line.

YD-8 and YD-9 cell lines were treated for 0, 24, 48hr with 5 ng/ml TGF-

B1. Cell lysates were prepared and pl6 and p2l expression was measured by

western blotting. MCF-7 cell lines used as positive control.
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V. 52 2 D

TGF-B= A, 3 A, TdAAANA I3t 7lss =
E, @3 UaAExe FAS oAl 1197199 AxE FAI Axe 71E
(extracellular matrix)2] &S AF 3ok YA X o] TGF-B= AXE A
% 7¥2~, apoptosis, cellular senescence, genomic stabilitye] 715 F =3t}
(Sporn & Roberts, 1989, Ignotz & Massague, 1986). o|#|3dt a3}= o Al
7173 AAE Avte] e Aowr AAEY] wid F¥ B TGF-B
signaling ¥4 9] thde] 5o $tv(Rich 5, 200D).

ARz ZA A A E, A Al E(dectal epithelium)Sol TGF-8 &A1 7} vt
Hx L, 53] MCF-73 #2 fF39 Mxzolx TGF-Boll gk A oA ax
EAQ Aoy} MEFuitt thekgt w3 AdS Btk 2 AFedAE =Qle] 77
Hutoll A S GF AELFE UFoR TGF-Bo 98 A% o4 axs 4%
Ak 1 A3 YD-8 MEFAAE dizatel Bls] oF 30%2 HME T
= ast gAY sdle $4¢ Frad
oh YD-8olA #2E T4 o4 Ave e 58 ohAs A S9e W U
L= matel mlel] v Hlont ol TGR-BE= AAl ol EAsh= 47d9latet
BN 2w Bue Y oA asst e Az okee
TGF-Bol 93t &5 MxEF A A a3 =49 apoptosis F=9 2

Sk 7 ol RO = MXE S F71E 2ETgo A A AHAX|(growth arrest)ol]

hul

rr

o3 Aoz delx 9 i(Yigong & Joan, 2003), - Ao e ZF#HE AE =
2 F7] AA gl p2197e) wrdoe] TGR-Bol o8] #Es fEES RolF
o] ol#3st Mdws RNz &far 9lt}l. wEkA] mitochondrial metabolisms ©] &
sk MTT Wi ET= DNA 94 M= ol &3 WS AREdd 54

1_,

S,
ofN
X
b

oA w7} 9% wRHele Aow AR ohgd FF T
=

F A TGF-B¢ 9&& apoptosis FE7F ofd AE 2] F7]

_14_



Z A (growth arrest)e] ZAL TrFojof 8 Aoz AlF I UHYigong &

Joan, 2003).

e

TGE-Bol 93t AlX =2 A9 A% HA(growth arrest)= Ay A¥E
ool A Yy AME, g AN E(hematopoietic), A7 A Ee} X o 1t
719 M FEoA #FET. TGF-Boll o3 A A ayes AA 574 8]l
ofa] fre¥=ul AA, c-mycd] TR e o T4 v FAAY] HAF o
A7F =¥ (Laiho 5, 1990), B4, AX F24 F7]19 2ddl| o3 A% A~
(growth arrest)°]th(Yigong & Joan, 2003). €114 TGF-B Hde AEX =
F719] g2 dAe FEFS v XARH Gl FrldAY ZA Y b 5RA
Aoz A&z k. TGF-B #8]= Rb(retinoblastoma protein)7} <143} &
= S WASa, =3 cyclin E9] BdES AT S 24 Gl phase arrestE

=3 tH(Geng & Weinberg, 1993). Cyclin E7F ¥3d ASdz= EA3d
cyclin—edk 53418 #4& Walste], Rbe ARIASE AT ozAM Gl
phaseoA] S phase®Z9] FPS Yolr AHIEAZYG dAzads JehiA "o
(Koff %, 1993). 49]7]912] AEAE TGF-B A7t p2197e de =
s, o] cyclin D-cdk4-p27% cyclin E-cdk2ES 7E3 dAgdozx Ay
Axe] A AAE gt & AFtolA TGE-Bol o8l Al 52 oA a3
E HYY YD-8 AEZFo)NE p21°e] wrdo] A frEEA oy TGF-B
o &¥E VAL F AAD YD-9 AXFAME p217e Wde] fEHA &
ATt o= FAUEF MEFAA TGF-Bol o3& B4 AA a7t p2lCIPl<=
Afrete Alx 2 771 24 AR 9 Aol AS5S AXbEE 3ot
wrebx] 77 ghEol A TGR-Be] 9&e #9aty] s p21-hlel o8 =4
Y= cdk4$t edk20l 2 S wE A7 2o Ao Azd

A

rr

=

b

o

-

N

v

TGF-B2 A= EAsk= 1 & 584 (type I recepton)e} T & &
Al (type 1 receptor)E 3] Aoz AZTE Adscl TGF-B19 AXAF
Aol gt Aol AA F WA o=z delx dom, ol A
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< @A He 1A st E TGE-B1 type I &A1 Fdxte] Edwol7l o
3t oFF AEFA LA AT (Wrana 5, 1992, Munoz-Antoniz 5, 1996,
Maestro &, 1993, Markowitz %5, 1995, Grady &, 1999, Wang =, 1995,
lonov %5, 1993, Thiboeau %, 1993, Furuta %5, 1993). 21%=¢ ¢k 3ot
A TGF-B1 type I F&A FHxte] =ARele} e {4 olde] B
Ho] F=&A ool 4y AE7|Le ek AN Fagt o r LT Ao
2 A B dth(Park &, 1994). A3#A Y] 4T G
i TGF-BI1 type I &A1 Fd2 Wel= A7 B4 &of
SHAINE 1 M 25% WelR A low, o5 = Wold o3 TGF-B
signaling®] o2 F7HA 7o ® AWEn. A, 4F AEFY =AW}
serine/threonine kinase domain®l F&=o] 9o £ WMo|7} Smad F3AF
o] QIxtkst S wagdo= o WA Aol rlostyetal F+55L(Wang
= 1997), 54, TGF-B1 type I A 229 missense Wo]7} o}r] =4k
o] FAWMIIE Fste] dl Aol FxA9l foldinge] FFS FAY catalytic
o] MgomM TGF-B1 type I FEAES AAS= T Fol7t HAA
AZW AzZdDA AN olde] ARS AL FASATHGarrigeu-Antar &,
1995). skARt o5 F&Ae = Wo] Wmrp 24 9, & Wolek TGF-B

o o% 4 oA Fs7t AAekA FokPaterson 5, 2001), FAH E ol

N

4 A9 Axvh b AER AsEE ol TGF-B19 AxA%
Aad7t 248 E e 71de® type [ F8AS type I FEA9 vhFd
Hze] By vk guiA vk AAR we W] 9 AlxTFel A TGF-B1
type [ FEA9 #Aa7F BauEe] Qa(lto 5, 1992), T F5A4 WMol A
= TGF-B1 type I &4 @& A4S I 4 AHRooke 5, 1999). Ho}
b g AlZFO A AEGY AAEAE LAE e R TGF-B1 &4 9
W 7ha7h oln] A A€ ub gltk(MacKay &, 1995). 18y I dapEe] 1
ol oshd AN AFAZESFANA 85%9] M EFNA TGF-B1 type 1 &

12

_16_



SA S TS BFD AL, 92%°] MEFA = TGF-B1 type I 84
of WS AL 4 vkl gl HE FAET H Ae dFelA type I F

o] 9lai(Eisma %, 1996, Muro-Cacho %, 1999,
Garrigue-Antar &, 1996), & AFolA A& F7 4T AEZFAAME BT
type [ F8A9] W&ol HZHOoY, type I FEA9 T A3 #FHA
FATE Aol AT SF T B 4T AX 235 Hel o9
TGF-B W34 a7} type I &A1 & 74 o] s Aow Az

EhAsg

-

MEo o3t gl WS AL XA (transcriptional control)¥ HARE
ZA(postranscriptional control)ol ¢ &3t} B Ao A B&E3 type I F8
Aol e A AAE FHobstr] 98 mRNAel gk RT-PCR¥# Northern
blottings 33ttt FHIFAE RT-PCRAIA AZUe TGF-B type I
44 mRNA @do] #ZEtE. 53] Northern blottingS ©]-&3lo] A2 <l
A4S S Wl TGF-Bell ok Az 4% A a3t F38dw YD-8 A

3

7P FEe BdS dEeln. E=3 da 19 Alx gFolA 719e YD-17

A4Sl mRNA o= &bl Hd&g vksh 2o
Western blottingell Al @ o] o] Az =2 ke e TGF-B9 474 o

A E 223 wste] wS T Folth

DNA bl €3k mRNAS] 2@el= B7atar A djd wdo] zha
st d2 F7HA] 7hsAdel 7ldgkth A A, small double-stranded RNAol £Jgk
RNA interference Ao 23t TGF-B type I &4 mRNA2 degradation
ojt}. o] FH < AXEWFES F4x HdS ZHd= T3 post-transcriptio-

nal regulation FAH o2 WolEoX|3 ). 4|, proteasomal degradation®ll



ogk el A o] w7k (half-life) A 3A o]t} (Cecile, 2001). ©] FAL Tz
o] ZA3}= ubiquitination signalS E3 ligased] & <Ix|s}lar, o] H-¢je

ubiquitin lysine residue®} ubiquitin® C-terminal®] isopeptide bondel

(

1.

o 1o Ho
o

B
k
Mo
b
my)
=
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rlo
[\l
(@)
0
o]
=
o
o
Q
wn
o
3
0]
o
i
o,
ofl
I
2
L
=
kr
[
&
N
o
il
M
:Oé
o, o

o RN WilAS WeS A3t} o238k ubiquitination—-proteasome A 2= ¢

©
31 Yt} E3] proteasomal degradatione TGF-B Az AY A A= =&
T AZ AL AAE 2dste 7Idow AAEv At (Fan & Marikki,
2003, Peter &, 2000). TGF-B &A= Smuf2 E3 ligase] ]3] ubiquitina-
tion BozMH ¥d AV =gt 53 TGF-B signaling® inhibitor® <d
A Smad7¢] Smuf2°] 9]3F proteasomal degradation®?® Fo°| adaptor
molecule® ZH&&ttal &deld glo] o]5o] TGF-Bol o3 A4 A &
243 Fog FZ53 Adrh(Peter &, 2000, Yigong & Joan, 2003). & <1
oA ARE&E YD-175 HIEES tFEY 74 4F AEFA proteasomal
inhibitor?l MG132& A2 dl& uf A[7tel] &4 I =E type I &4 &
o] Z7tEdch. ol#et Wd F7HE ubigitinationell ©¥ WA FIHE

QL 2AZE o] Fol= vl F FAEC] oligomerEs #F T ¢ Qo] 7 U4F

k%
e

o

E].l'

o
-

A EFo A TGF-B type I 4&A7} proteasomal degradation®l] 23+ ®¥k7lr

—

(half-life)7} =dd& RS ol A= 7 4F AlxF9] TGF-B
type I &A= proteasomal degradationol] &8 ZdEoZH w$ e b
A71E A dedEle e ek, ol mRNA EEel: B ehal
Western blottingoll Al @ d ddAS #F  F gldd o|F & A=t 1
eut olef gk wd Avh TGF-poll ok 473 oA avt st 349 <
HAAS vobslry] ¢siA = proteasomal degradatione] w3t XU} e A7}

{li<)
fo
et
P

o Az,

¢
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B oA FAY Aueld WA duA 9F wAng F TGE-B
oA 24 714 setals] Astel 8ol 774 WY AL

T NEFE ddo® TGF-Bell 9% A4 oA a3, Ax F7] gwd p21

=
lo
o
EY
B
oX
ot

—_

. YD-8& A3 & 74 o4F AMEFNA TGF-Bel &3k Ax 8% Al
IS HolA FUh

2. TGF-Bel 93 4% oAl &x%E HIY YD-8AME TGF-B F4F
p21°Fle] WY F7HE BET 5 YA, TGE-Rol I3 4% og# &z}

7} 9199 YD-90 A= p21“Tle] wrd o] x| ekgkrl

o

o
=
)

<8
o

=

=S

=
)

=
5

i)

9
>
—
)
By
@
oy
o]

@

4
ofo
i‘
rlr
i
i
X
b
N
=2
>
(10
r [
i
32
o

U type T &A= B5F 2dEA F9dh

4. RT-PCR¥} Northern blottingol A tF&2] AEZFA Type I TGF-B8
receptor mRNA W& o] #2EQ 3 YD-83 YD-17M A XEFolA 713 &
o] & ¥ ).

5. Proteasomal degradation inhibitorel MG132E& A2 3 @ Western

blotting AollA Al7bel ¢J&HQ FE|E TGF-B type I F&A¢ o)

Fhsa, olEe Aol AA Frhqv
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o] AW el T4 obF MELFE TGE-pel @ AE A oA

—l}J
E
iy

a3E AHste Aow AdHY, AX A oA 535 Held Ax
==

Ao x B35t Western blottingAoll A @l do] @& &x Lo 7

ofN

proteasomal degradation®] 2|3s] ¥FzH7|7} w9 7] wWEQd HAo=w FuFc)
b oo 2

upehA & FF WA A o] TGF-Bo| 23 A4 oA axel 42lo]
£49] 54 WHo] ®ut o2} proteasomal degradation &3+ w77 ZHE 7]
A Aowm AztHM, FF B o] 9lo] TGF-B &A1) proteasomal
degradation®] 23k TGF-Bol 23 A4 94 a3 24 F3H3S FHys=A4 2
astedt Aztskit

2
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ABSTRACT

Expression of TGF-B receptor in oral

squamous cell carcinoma

Geun Hyung Lee

Department of Oral FPathology,
The Graduate School, Yonser University
( Directed by Prof. Jong In Yook D.D.S., Ph. D. )

Epithelium maintains homeostasis by the signaling balance of growth
stimulation and inhibition. Therefore, the developmental mechanism of
carcinoma is explained as a imbalance of epithelial growth and inhibitory
factors. It is well-known that the roles of epidermal growth factor(EGF)
and its receptor during the development of cancer. Recently, loss of
growth inhibitory effects of transforming growth factor-B(TGF-B) on
epithelial cells is regarded as a possible mechanism of cancer. Although
the genomic mutation in type I and type II receptors of TGF-B is
considered one of important mechanism of these inactivation, there might
be another inactivation mechanism because the mutation rate is relatively
low and inhibitory effect is not associated with the mutation. Especially,
half-life controlled by proteasomal degradation is known to relate the
proliferation and apoptosis of epithelial calls, its roles on TGF- receptor
are now well-known. In these background, the purpose of this study is
evaluating controlling mechanism type I and type II receptor of TGF-3

by detecting effects of TGF-B on growth inhibition and on expression of
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cell cycle regulatory protein p21“"!. Eight cancer cell lines derived from
oral squamous cell carcinoma were used for this study. The results were

as follows;
1. There was no growth inhibition effects by TGF-£ except YD-8 cells.

2. YD-8 cells which showed growth inhibition expresses p21“"! by
TGF-B whether refractory cell lines, YD-9, did not.

3. All of the tumor cells express type I receptor of TGF-B on western
blot analysis whereas there was no detectable expression of type I

receptor.

4. All of the tumor cells express mRNA of type II receptor by RT-PCR
and northern blot analysis, especially on YD-8 and YD-17M.

5. The expression level of type II receptor of TGF-B was gradually
increased in time—-dependent manner by the treatment of MG132, a

specific proteasomal degradation inhibitor.

From these results, most of oral cancer cell lines might loose the
growth inhibitory effects by TGF-£, and the growth inhibition on YD-8
cells was mediated by expression of p2lCIP1. The reasons of
non-detectable level of protein expression of type II receptor in spite of
there was an expression of mRNA suggest the possibility of shortened
half-life of the protein by proteasomal degradation, Further research on
the roles of proteasomal degradation of TGF-B may delight the
mechanism of loss of inhibitory effect by TGF-8.

Key Words: oral squamous cell carcinoma, expression of receptor of

TGF-B, p21CIP1, proteasomal degradation
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