25~35 2003.5.20 4:3P M I °] %] 25 4$7

CH Bt Yt erH=SR|A|, 2003 ; 27(1) - 25~35

T4 HBMZRS MEFOM TGF-p1 type 11 £3H ER

PSSt Al QoS RSt s, FUSLPHTL, Brain Korea 21 2 afsh ARAH
(ABSTRACT)

Expression of the TGF-1 type || receptor in oral squamous
cell carcinoma cell lines

Kyung Jin Bae, Jung Hee Choi, Eun Jung Kim, Eun Ju Lee, Jin Kim

Department of Oral Pathology, Oral Cancer Research Institute, Yonsei university College of Dentistry,

Brain Korea 21 Project for Medical Science

The imbalance between epithelial cell growth and inhibitory factors may cause human epithelial cancer, The
dysregulation of growth inhibitory effect of TGF-1 has been recognized in a variety of carcinomas, This study aimed
to investigate the expression of TGF-B1 type II receptors(TBR-II) in the carcinogenesis of oral squamous cell
carcinoma(OSCC), Six cell lines established from OSCC in the department of Oral Pathology, Yonsei University College
of Dentistry were used, DNA was extracted from harvested cells by phenol-chloroform method. Polymerase chain
reaction (PCR) was done with each primer of exon 3, 4, 5, 6 of TBR—H gene, PCR products were inserted to cloning
vector (pGEM-T easy vector) and then analyzed to automatic DNA sequencing analyzer. Reverse transcriptase-PCR
(RT-PCR) was performed to confirm the mRNA expression of TBR-II gene, Western blotting was performed to detect
the expression of the TBR-II protein.,

As results, a frameshift within a polyadenine region of exon 3 was found in YD-8 cell line, In YD-17 cell line, a
missense mutation at codon 238 of exon 4 was found, suggesting the alteration of amino acid from asparagine to
aspartic acid, TBR-II mRNA was detected in all cancer cell lines, but it was slightly decreased as compared to that of
normal oral mucosal cells, In Western blotting, no TPR-1I protein was detected in all OSCC cell lines, These results

suggested that the altered regulation of TGF-1 function might play a role in the development of OSCC.

Key words : Oral squamous cell carcinomas, TGF-1, TGF-B1 type II receptor gene’ s mutation
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Table 1, Pathologic characteristics of oral squamous carcinoma cell lines

P53 mutation

codon
Age/  Primary Histologic finding (exon)
Cell line .
Sex Site Differentiation/ Inflammation/ Desmoplasia
273 (exon8)
YD-8 46/F  Tongue Moderately Yes Yes )
Arg — His
Buccal
YD9 56/M Moderately Yes No No
Cheek
236 (exon?)
YD-10B  67/M  Tongue Moderately Yes Yes
Tyr — Stop
YD-17 Mandible Poorly Focal Yes No
66/M
YD-17M Lymph Poorly No No No
Node
YD-38 67/F  Mandible Moderately Focal Yes No

acetate®} 1ml2] 27HE- 100% o|E ¢S H7}1she]
70% N LFE 23] AHS $ Hx3te] S0~1004
o] B89 =521 F, 4T A Hakatal A9
A 5% £27] 2 DNAYS SA8H5Th

(2) TGF-B1 type 1| 28| S22 Q1AHHES

T4 4T AEFRHE 23 DNAE T8
3Fe] TGF-B1 type 11 &4 4412 poly-adenine
EL9] 9} serine/threonine kinase?] % %(exon 3-6)<
a4 AH-S-(polymerase chain reaction, PCR)
& A8ttt (Fig 1). SHAIEZF Z-2+e] DNA HH
50ng& AH&-8le] PCR mixture(Bioneer, Korea) & Hk
A A Exon 3-6 T8A A AREE 94T oA
SEEE AN 94T oA 17, A
7}7} 50, 58°C, 55°C, S8C oA TR 72T 9
A 1E3E 405715 WHEskaL, vhA e S hE-2 10
3 A7ste] WhEAI7]AL 4C oA ¥hE T A

o}, ARE-3) primers= Table 29} 2TH9 $3a 4

>~

17
il

rg-o] AHE-L 1,5% agarose geldA] Z7] 9453}
1, ethidium bromide & A&} 2}2) A& %AV}

SEREEES

Q) 228 A 1ML 2

TGF-B1 type 11 4=83)|2] serine/threonine kinase
IS EFTF exon 369 THAEL RS A=
£ 1% agarose geld|A] A7|F%F s}, &eld
DNA+= gel extraction kit(Promega, USA)E- 0]-8-5}¢]
A8k, pGEM-T easy vector system(Promega,
USAYE ARS-8te] B 22 shoinh. AAd £
a0 AYukSs 2FEE pGEM T easy vectord]|
ligation A]71 ¥, ligation mixtures= competent DH5 @
E. Coli strain9l] transformation A]7]3L, S0ug/ml
ampicillind} X-gal/TPTGE X3} v 2| o A] 3175
oF wj 3k &, # & =&Y plasmid DNAS
QIAGEN plasmid mini prep kit(QIAGEN, Germany)
& ARt Eejekal, R EE S s 2
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Extra-cellular domain Intra-cellular domain

le—— Serine/threonine kinase domain —]
poly(A)

Exonl Exon2 Exon3 Exon4 Exon5 Exon6 Exon7

Fig. 1 Structure of TGF-B1 type |l receptor gene

Table 2, Sequences of primers for PCR of TGF-B1 type |l receptor

) , , PCR product
Primer Name Sequence 5 —3)
(bp)
Exon 3-1 TCCAATGAATCTCTTCACTC
241
Exon 3-2 CCCACACCCCTTAAGAGAAGA
Exon 4-1 CCAACTCCTTCTCTCCTTG G
445
Exon 4-2 TCCAAGAGGCATACTCCTCATAGG
Exon 5-1 GGCAGCTGGAATTAAATGATGGGC
261
Exon 5-2 TGCTCGAAGCAACACATG
Exon 6-1 TTTCC GGGCTGCACATG
242
Exon 6-2 CCTAAGAGGCAACTTGGTTGAATC
A3tAth pGEM T easy ¥ E o] S22y ¥ TGF-B1 (4) mRNA ==t ATIAL-ZoIa s Q14 RES
type 11 S=8-A]2] serine/threonine kinase %95 3 (Reverse Transcriptase-Polymerase Chain
35l exon 3-62] DNA pGEM T easy vector?] T7, Reaction)
Sp6 primerg AHE-dFe] AhE3tE A7 E £47] T 5 A|EF ZHE] RNeasyTM kit(QIAGEN,
(API PRISM® 3700 DNA Analyzer, Applied Bio Germany)E ©]-8-3}¢], & RNAS F53 & z}o)A
systems, USA) 2 F-A18} 3t} E37](UV spectrophotometer)E 0]-4-8}¢] 260nm
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(GAPDH)$} TGF-B type 1T 4~&3] exon 6 primer2
THES dRkeE A THEs dn
& 94T AM SEI £ F, HAITRSE 94T A 1
,AINEES 8T A 1 7 & 72T oA
HES

Qgetel AT
1.5% agarose gel®]

BB gel& P ¥4

=
=
=

>
)
N
o2
offt

ot
o

7](Densiometer,
TINA 20/ o} &3}o] F S, 2} 22k B
& B-actin band¢] B&-E 7|F 0 2 Aaksdt) AF
28} primers} ¥h3-2H29] sizel= Table 33} 74t}

(5) TBR Il Western blotting

THHAHAEYZE N EFE= RIPA buffer((150mM
NacCl, 0.5% Triton-X 100, 50 mM Tris-HCl, pH 7.4, 20
mM EGTA, 1 mM DTT, 1 mM Na3VO4, protease
inhibitor cocktail tablet(Boehringer Mannhein,
Mannheim, Germany)) & ©]-838}¢] 5031 1,500
rpmoll A SEZF YAIRE]E 3Fe] e cell pellet

AL 9ol 1AZF A8k A EES LIA A Al
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00E AFAAGE. A7) FE AT
A 10 ugS 5% SDS sample buffer(60 mM

Tris-HCl, pH 6.8, 4% SDS, 25% glycerol, 14,4 mM 2-

sl
KeX
T

o
R
mercaptoethanol, 0.1% Bromophenol blue)dl] 2L 5
7 100C 9| A] denaturation A1Z] §- 10% SDS-
polyacrylamide gelol|A] 120VZ 241752 A7 94%
B}aL, Semi-dry transfer (Bio-Rad, U.S.A.)ol|A] 30%
7} nitrocellulose membrane®]| %%t} Membrane-&
5% skim milk-PBST buffer(PBS, 0.2% Tween-20)°]]
A 2A)17F5<t blockingd}aL, 1 X PBST buffer2 334
SERF AIHESAT TR 1T YA} A E A8 2
1ZF 5t EEIL, T 5 HH 0.2 1xXPBST £
4] 33] A
rabbit 8}A7}
% ECL(Enhanced chemiluminescence) detection kit
£ AR8-8te] Xeray FFo 7-3ske] @ deto] st
AT TPRRII 5ng, 50ngs 72k M 29} g7
blottings}e] S22 7= v wsked e},

>

5} tF. Membrane & anti-mouse
58§90 1AZHE St 941

jn B = S A
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(1) TBR-Il R TIALY] S0 24

YD-8 AT AT elel SRz cxon
39] codon 125(subdomain V, codon 103-126)9] 4]
3k 711¢] adenineo] B2tE| frameshifts ¥H25}9]

o,

=
FE3E-S 14,000 rpmo| A 2087 A A 2] EkaL, YD-17 Al 3 F o] A & exon 49 codon
A=dE- 3]43}e] BSA(Bovine serum albumin) & 238(subdomain VI)oJ| 4] o}n| =4} asparagine©]
Table 3, Sense and antisense primers used and the size of the expected product
Primer Sequence (5 —3) Product size (bp)
TRRII sense TTTCCTTTGGGCTGCACATG )
242
antisense CCTAAGAGGCAACTTGGTTGAATC
sense GGCGGACTATGACTTAGTTG
[-actin 238
antisense AAACAACAATGTGCAATCAA
29
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aspartic acid(A : T— G : C) & B[]+ missense ¥ 0]
& Bk

YD-10B A 3 F o] A & exon 49 codon
168(subdomain VI)ol|A4] o}n] =X} threoninel| &

37} §lo] base(T: A — G: Q7F vtH & Ratio(%)

8 9 10B 17 17M 38 OM

(exon 6)

8 9 10B 17 17M 38 OM  (B-actin)

92,9 86.7 90.9 89.2 83.2 77

100

transversion silent 0] & ¥H23FGITt. H3h YD-10B Fig 3. RT-PCR products of TBR || mRNA

MEZF exon 4¢] codon 206(subdomain VI)o| A %
o} =4k threonined] W 3}7}F §lo] base(G : C —
A T)7} HFE silent W o) & #3819} YD-17M

17M, YD-38)9l 4] TGE-B1 type 1I & exon 59 I 83 mRNAS] Walo] tha 7Had AgS B
codon 439(subdomain IX, codon 425-450) H-£] o 4] o E3] YD-38 M|EF oA 1 do] 7TInE
o) =4t alanine©] valine(C : G — T : A)S. & 1} glo] THad 21 SIS 4 A ATHFig 3).

© W3kE dEsigith

YD-8

2) TBR-I mRNA &i5i
M| EF A= exon 69] codon 475(subdomain X, T == A EF oA TRR-ITS] mRNAL] WS
codon 450-500)911 4] o] =4t glycineol] H3}7| §lo] dolH 7] Y3l iz
base(T : A — C : G)7} v} = silent Ho| S #-23} 6 primerE o]-&
S THFig, 2, Table 4), € HNExF
BE AEF(YD-8, YD-9, YD-10B, YD-17, YD- Hu, A4 e AaEs) H)

oAl mRNA WS S
g

YD-9

A10 — A9 (exon 3) GCT — GTT (exon 5)

FGAAG GAAAAAAAAAGC CTGGT L GAG ggGAG AMTH TlgoGAGT(

nm

YD-10B

YD-17

ACT — ACG (exon 4) AAC — GAC (exon 4)

TCAAGTGACGGGCATCA IERCTERATE GIGET
140 150 230

Fig 2. Sequence analysis of TBR-Il genes in OSCC cell lines
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Table 4, Mutational analysis of TBR-Il genes

Base change

Cell line Exons codon Amino acid change
or Deletion
3 125 "GAA — G-A
YD-8
5 439 §CT — GTT Ala — val
YD-9 5 439 §CT — GTT Ala — Vval
168 #ACT — ACG Thr — Thr
YD-10B 4 206 #ACG — ACA Thr — Thr
5 439 §CT — GTT Ala — Val
4 238 *AAC — GAC Asn — Asp
YD-17
5 439 §CT — GTT Ala — Val
5 439 §CT — GTIT Ala — Val
YD-17M
6 475 #GGT — GGC Gly — Gly
YD-38 5 439 §CT — GTT Ala — Val

"+ frameshift mutation, * : missense mutation, # : silent mutation, § : olymorphism

8 9 10B 17

17M 32

t.‘.

38 C (5ng)C (50ng)

Fig 4, Western blot of TBR 1l protein

(3) TBR Il =HeH=l Western blotting

TPR-I19] T WhelS whzksh A3 Sng, SOng
TBRR-IIZ loadingdh %FA) thzstol| A= 7dsh whel &
B2l ¥hA BE HEF A TRRIITH A e s B
T I THFig.4).

Nk

Iv. o=

TGF-B= Al £ F 7] ¥ GI1 phaseo] /] Rb
(retinoblastoma protein)7} #Q14Fs} == RS W]

31

o = &4t cyclin-cdk E-A|¢] B3-S Waliate],
Rbo] #QI4HstE A FHO 24 G1 phased 4] S
phase 2] 218)-& opx] A2 o7 &3 et
A e,

TGF-12] A7 Al &3}el] Tt Agkeo] <
A A 1oz YR lomes) o]k A
s 97 w7149 SR TGF-BI type 11

o



25~35 2003.5.20 4:3P M T ©] | 32

$7) $A9) SR o)7L TRt o AEFNA
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FABATR, o] AFeAE YD-8 AlEF
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exon 49| missense EAH ) S F&E 4= 9IS

o] Aol Al+= missense B o] ©]2]d] silent %‘?ﬂ‘ﬂ
o|7} 3 o] AT}, Z, YD-10B AZF0] A exon 49
codon 168(subdomain VI)of|A4] o}a] =2} (threonine)
o= w3lglo] base(T: A — G: O vlH =
transversiondl] ] 3}k silent W o] & #2H&} ¢t}
Transversionoﬂ 93} base W3}l djj7p delo] €

ATl A &3] Uehhs Ao ' g TP,

“E?ﬂ- YD-10B M|EF exon 4¢] codon 206 ¥ YD-
17M A EF exon 69] codon 4759 A = silent =
Ho| & A3 T

TGF-B1 type 1T & A exon 59 codon

b A

=

L=
2+

serine/threonine kinase domain®]]

o=

=
=
tH_
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o] 4] exon
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439(subdomain TIX, codon 425-450)9]| A alanine®]
valine(C : G — T : A) 2 & v+ W= AN 774
A AAATANE B E 034
(polymorphism) =4 ol ulxg 34.1: o:]ﬂ-o] g}\l‘:_ ;4\ o
2 geomly), B AT E e AEF A
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