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ABSTRACT

The chromosomal aberrations were often observed in cancer cells and
the aberrations had close relationship with cancer metastasis [1]. But in
head and neck squamous cell carcinoma, there were a few researches
about oral squamous cell carcinoma (OSCC). In this study, we observed
the karyotypes of two kinds of cultured OSCC cell lines (GNM and
TSCCa) [3] by G-banding technique [2] and investigated the relationships
between the chromosomal aberrations and metastasis. GNM metastasized
in lymph note of neck but TSCCa did not. We found GNM was abnormal
on chromosome 1, 2, 3, 5, 7, 10, 19, 21 and TSCCa was abnormal on
chromosome 3, 5, 7, 10, 19, 21 frequently (=909%) . Many studies have
indicated that the chromosome 3 aberration was the important guideline
in OSCC especially of 3q26 [4-11], and there were many tumor
suppressor genes in 1p and 2q about growth factor of basement
membrane [12-17] ; The basement membrane lysis was an important
factor about metastasis, and gelatinase A is the kind of factors of lysing
basement membrane [18-21]. In this study, the chromosome 3 aberration
was equal in GNM and TSCCa but 1p, 2q aberration occurred frequently
in GNM. Gelatinase A was more active in GNM than TSCCa. So, we
obtained the hint of metastatic potential of 1p and 2q aberration in this

research.

Keywords : G-banding; karyotypes; metastasis; 1p; 2q; tumor suppressor

genes; Gelatinase A.
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(ESEF b 2 Fh Pl st [ 7 PIEAEAS ffj A [ iy R
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TEEE %Elw@%vjf_ﬂl » J[ Neuroblastoma ~ Breast carcinoma =~ » 3-c|
EEJﬁﬁ"[ﬁiﬁdﬂ'%‘l‘iﬁéﬁ%Bﬁ'iﬁﬁ*“ﬁjFﬁw% (1] = (RSP PRSI 5, fllA
PRI o I AR G-banding U e B TR
AR AR < VAR [ - 2 B %?@%EWF% [ e
PIF@ES B2 BhEe k] VST el otk - GNM (5
W= RS ) S TSCCa (S SEHS filFs ) - Pt ﬁf‘BﬁIEJW :
Banding [V FSEPRT N TS BEIAVAE ST ARL - Ao
UL P IR SE W e en f TSl 7 - prH
SEpro (e jf' S CULURN: i Mﬁﬁ o | banding = I’ 7]
BRI PHFE L 5 > L1 G-banding A ffIH | ﬂ%fﬁ,l@ [2,33] -

1.Q-banding (Caspersson et al.1970 )



2.G-banding (Serbright 1971; Wang and Fedoroff 1972 )

3.R-banding (Dutrillux and Lejeune 1971)

4.C-banding (Arrighi and Hsu 1971)

G-banding [Nk o> RLAEEN trypsin 71 Giemsa stain 7! SR
uﬁ'lﬁg%{%ﬁﬂﬁjﬁ FJ&' » F IR HE"“C*I?EEIU A g J‘}*J'Eﬁ%i“ﬂﬁ'l?%%f%f
Elfj Bl EIJ o 7 Eﬁ’ﬁ?@ﬂﬂﬁ H| G-banding lg’[fj;ti ol %—fg JgﬁgElqagfﬁFZ f{jj

(karyotypes) [2] °
PR AR 1 Matrix metalloproteinases (MMPs)
B 3?@3 BRI ETE T MMPs R L™ extracellular matrix (ECM) AYE f!
sprf 17> 7 ELRL MMP-2 - A Uiafap i ‘l‘%ﬂ'&'@%ﬂ?ﬁ [18-21]
¥l gelatinase A fLEL &L (basement membrane ) 7= 55 |1 Type IVHE R
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JET) o VRPN T - o R PVEERS AT > FELIS (fungoid)
ELRJIR (polypoid) ~ PP (papillary) ~ $Ef% (arborescent) -~ f&
B (cauliflower-like ) 57 iy 51 (8 B AR 1 H - 3
AP« BEPR=E BN IR TR AT o RSO - TR AR
5+ Al = 2 TR ] % [32] -

eV IF[LI_W*;«EI » (1B B IE'F TR BEE FTJ ppere
ERPERT o g 2 AR TR R LT ’7? - fd B (i/[”%p\/#“ e
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VRS D ] BRI S - A
HEGR > ABRE D A f/?ﬁﬁﬁf&' » SRS ZYIRL o HOW
TERE R R T YA IR o PRS- A T S5 ek
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2-2 'E%V L3 (Spread of tumors )
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2-3 JEVHEEF: (metastasis)
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SRR 5 T S o 1 e SRR R s
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(23] - H RRTRPVIEEGE e SRS T TS T AR
AR H R AR « AL SRR RS R R R
FOERRL S DV T B 2Rt A - % 2 —
IR AR - TR S A
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PSR T IR BTE R AR Y IR Y VR B - Fidler S5
o EVIEPRI PR R A 2 i | UE PRI e VIR Y
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3-1 BEATEl
= IR TRORRE S T otk GNM 22 TSCCa » {1
GNM P Ve (ST 2 » TSCCa y2 ¢ S IRH{EFS © 5f 1
(e N A Lo i e U L ) I T e e R
NG Sy S
GNM
GNM RLI"| 1-FIF EpSEvR 1Ay vt 4 » 27 (R
e TR YRR B 63 mRp LY A o EE T S BT 1996 F 1
SETN AN e i e s b it AT S Tl G
PP TR O e R R RS R R R vy -
TSCCa
TSCCa ! ;%FIF[J@%“”’ WL FFEERT [ BN YR FEAE
o SRR £ F Y 49 B > K 1995 F 4 F] 11 |
TSI = 1 52 f%“?ﬂ%’?% TSRO TR R
VR S I F] o FST o BT e o o R RS B AT TS Ay
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3-2-1 G-banding % 58I ERH R
S L TS E SEE Sl RNE e AL Sl L
B2 AT SPIPA (PHERAF e | UE v E AT ST FLH
BGPTSR R E R
v 4 = AR > R L S T SRS AP TR RRR > ]l B
10*/ ml SR 5T B PERS 30 fld 10ml iﬁ%#ﬁm’%#ﬁ 2mle
b. AV 3 EGEEE S FEEE . B 3 N IRER R
S SEREETRE10 = -
c. & 4 A FHREA A R o
%%Eﬁﬁ“ AR > AP TR ERARLE o BIRYAR M 2 S TAsL o

2. T PR R
}I—jﬁ*ﬁF?E[qufﬁF%EW}i’ﬁ%i?z (DMEM 889% +FBS 10% +
PSN296) fl1 + 1B 37C ~ CO IR S9GFHH B 132 -
GNM

B Harvest
AR 31
"l Colcemid 100 A ™ %%fﬁ
F| 1 KC1 0.56%%kt *ﬂﬁ%fﬁ
e 5

BRI B 37°C slide warmer MRy

B G-banding

S B KHPO, (PH=6.8)F] 127 = B -yt 8 57

S14 -



(56C)
B | Trypsin 0.05 %% F
H10.5ml wright's +2ml buffer 3=e
TSCCa
B Harvest
AR 34 B
i Colcemid 100 A iy %%fﬁ
FIUTKCL 042907 * 1 g
i
| }[ﬁj’?&*ﬁ v 65°Cslide warmer 1 1 =
B G-banding
A B KHoPO, (pH=6.8)] 177 = Hitri Mpﬁ,ﬂf 8 7
(56C)
B | Trypsin 0.05%/%F!

H10.5ml wright's +2ml buffer 3-c|

3-2-2 Gelatinase A ?ﬁ‘[@?ﬁﬂ%ﬁjﬁ?ﬁﬁi
L
a. B PBS BT APl B Ry o P
b. H| Iml [y PBS f'**ﬂﬁ%“ SIS Fﬁ§~§?
c. WripEE-AES (14000 rpm) BEe 5 5544
Y[ extraction buffer 100-200ul :
I p? 100pl pY TNE lysis buffer
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50mM Tris-HCL
150mM Nacl
0.19%SDS
196 NP-40
0.5% Sodium deoxycholate
I g 10 ul fY 10mM PMSF.
I g * 1ul pv 10mg/ml aprotinin.
e. Forr{fF 30558
f. EE&S 155584 (15000 rpm) &IV H7ERE] fresh tube 1

5 [ -20°C F5-80°C U

2. Bradford total protein assay &l §TF 1T
HrgeH e 2 L= H 1 BIO-RAD ° ﬁjﬁ’ﬁﬁq’ﬁ H* Bradford
Protein assay [34] o Hf [#@FUZE RLF|]®] standard protein == L]
( Coomassie Brilliant Blue R250) ; “?F S M|
t!} standard protein [ > ™ BTN ek [FARTE ARG, (standard
curve) - F|f AEYENFRGE T 'ﬂff?i’jﬁ’hﬁgﬁbéf’f@@%@ o
a. GUR[EYHpYEE] (preparation of dye reagent )
L. JKf 100mg [193:7%] Coomassie Blue R250 i * [ 50ml
I (methanol ) [l
11. %“Tfﬁ%{“ﬁ‘ﬂ Coomassie Blue R250 S‘IL’;IAX\’?‘TE‘[&J—@ B9
100ml f*J 85 %@Eﬁ{i?}’iﬁz ( phosphate solution )
LML 1 = 2 (d:H0) i) 1000ml
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b. BSA pufR¥EdNGEL (stander curve )

Conc. Blank 0 | 1.6 3.2 6.4 9.6 12.8
BSA 0 4 8 16 24 32
H,O 800 796 792 784 776 768
Dye 200

c. BRI
L JVELfL 100ul
I = 7% (dH0) 700ul
1L '+ froyst] 200ul
FURET = SRR A S 30 5088 AT 595nm [k = e
S fifi COD value )

3. Zymography

a. il 5] 0.1 9% gelatin/SDS-PAG ( sodium dodecyl
sulfate-polyacrylamide gel electrophoresis )
By

7.5% Separating gel space: 0.5mm
Total volume 10.0 ml
Distilled water 2.5ml
40% acrylamide/ bis 1.875 ml
10% SDS 100 pl
0.75 M Tris, pH 8.0 5.0 ml
150 mg/ml ammonium persulfate 100 ul
2% Gelatin 0.5 ml
TEMED 10 wl
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4.5% Stacking gel: 0.5 mm

Total volume 2.0 ml
Distilled water 1.22 ml
40% Acrylamide/ bis 225wl
10% SDS 20 wl
0.5 M Tris, pH 86.8 0.5 ml
150 mg/ml ammonium persulfate 40 wl
TEMED 4 ul

HEy

-

N
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A BB I

A VIR 5] GNMASRRRE IR REE R Y 2577
I REGET s SE MR- R 5 A AT 0 A
) > 1953 ZATIR % o APV 2 SIIGRGE > ORI ~ S e
F S IR ARSI RIEE 31 P (2~ [ 4) = TSCCaaf!
TRRAFT TR RLE R o % £ AP S R PR
PRI A BRI - AR A% 5T AR % A il
A PRI ~ IR A 1 1 R A A RN A
34 'J~Eﬁ (q%ql q%ﬂ 5) o T?F?Elﬁw#fﬂffﬁ r+*ﬁ§ﬁ‘z ( DMEM 889% +
FBS 10% +PSN 295 ) fl1 » i3k 37°C ~ CO, 1% 5/0EI\J%§¢I °

Sl R

F-GNM % TSCCa APk 5 20 A< IS B H 180 GNM A1
PR I?E‘EIF FIES 65-67 {fd » T HhL 66 ([& > Efh* hypotriploidy » £ ﬁj[ﬁ
1 BLRLYS BT R - 2 B T 1,2,3,5,7,10,19,21 S
I ﬁ'J Cha' 6~ [ 7~ 1 9) > FERL 1p ~ 29 3q Sl oS S
TSCCa AFVfa ff e &1 BB EI 85 61-65 fld - T 35 kL 64 [ » Bkt
hypotriploidy » B4 ik + B RLy-4' P E 1 2 e it = Bt
97 3,5,7,10,19.21 SB[ 6~ 18 ~ [ 10) » FELRL 3q %
I -

P £ GNM ALV TSCCa SRR < B I R
GNM 5}~ 220 St e ! i i s (32~ [ 1)
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HRLIp~2q (F3~[H 12~ [ 13) « 2= SR fE HTEET GNM
= TSCCa RUFISE (1)« FREHE fieeiy (5,7,10,19,21)
BUTR AR > e iR b

Gelatinase A iﬁ‘[@?ﬂﬂ%

TR ] E %%JEI@ Gelatinase A ?ﬁ’[‘i‘f‘iﬁﬂ?ﬁéﬁfﬁ » GNM [ 0.1%
gelatin/SDS-PAGE  ( sodium dodecyl sulfate-polyacrylamide gel
electrophoresis ) [I¥ 62kDa (activeMMP-2/gelatinase A ) 7 ! - TSCCa
iﬁ‘[‘ﬁii{l > [} 72kDa ( proMMP-2 ) fiUR#i{l— A& » %7 GNM i gelatinase
AT ([ 17) > {2k 0.19% gelatin/SDS-PAGE Fl1f9 gelatin YFL'

EJZi{O
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P S FORRTERR 1 [ V=0 SR 0 2 Il -
FESBHEL TR EEE S (R L D) < LB
P B D O  AERLERA IR
el VR TR R [ ORI - ) L R ETET S
PRI VRO -

A B B I
HliﬁE'ﬁﬁJiﬁé‘I‘ﬁiﬁdﬁ‘éﬁ' GNM == TSCCa [filf5ehlaf 9 H i £ b

[0 2 8 BRI > SRR R R S AN o AR
B AT o A% 53 I % o APt =T PO ~ SRt
ST {1 0 361 GNMA s 1 Wﬁ*ﬁ3lJEﬁTMXh
APV I 34 P (2 3 [ 4 [ S) - A
TR - 7S (PR R e #?’%Eﬁ$ﬁfv@£ﬁa%
FoBee B B (PNERALW b U 7 F Ao I PLIFERE ) -

._1 10

AL B

“ GNM = TSCCa [Uf BIflaE 3 > Je e WGt i ahe
hypotriploidy » £ ﬁﬁ"[ﬁfﬁdf E'ﬂﬁ““ﬁ'lﬁggff F 'B%{““ﬁ'lgﬁ}fﬁ{#\ - GNM = I
5T 1,2,3,5,7,10,19,21 %ﬁ%c‘-‘ﬁ%%’ﬁfj Cl' 6~ [ 7~ I 9) : TSCCa
= RITE5Y 3,5,7,10,19,21 SRR ﬁ'J CIfiT 6 ~ [ 8 ~ [ 10) - i) GNM
[1957— Z2 5T SRRy ) £ ﬁ]} » RLPIRAVS T S (R 2 [
1) o FHALIp~2q (F3-[12~ [ 13) < 1p = RIE R (i
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14) £ ins(1;6)(p22;q21g27) ; del(1)( p31ql0) - 2q = F@Ifklf{ %i]ﬂl (q%[l
15) £ del(2)(q24q37) - H [*'ﬁ*ﬁk'ﬁ yLe lﬁﬁ‘ (5,7,10,19,21) fklf{ [ﬁj]}d
ﬁﬂﬁ'[’fl ’ ,[‘}%i“ﬂﬁ'llﬁ%f*?{#‘\%f °

1) L Berg’e-Lefranc, S5% ¥ 1997 &+ 5EA[ud Fﬁf['?ﬁﬂﬁﬁi’&
breast cancer * neuroblastoma * pheochromocytoma ~ primary hepatomas
A e [15] ’3‘?%%%1‘3&3@%5[‘%?@% ° f11J.S. Smith, =57
1999 = JEApUL AT 51 1p36(D1S468-D1S612) pHiFf % gliomas
pJ[EEHiF,} JF%% [16] = S.C. Kaul 557 2000 & 58 #[o8 gRil i
I 1p31(Grosl) FIJ + neuroblastomas - meningiomas
pheochromocytomas * medullary thyroid carcinomas - neuroendocrine
carcinoma ~ T cell acute lymphoblastic leukemia ~ colorectal carcinoma ~
mesothelioma ~ hepatoma ~ endometrial carcinoma - breast carcinomas
FlIBES (k. [17]0 29450 Grosl UKL/ T R » 3L IIRE
1/&1?%:[‘%3@%?@ o C. Krona ZZ8H % 2003 F 5L AfUL gl 1+ 58
FIZ] 1p36 (D1S80-D1S244 ) iUi#4 == neuroblastoma fIY ['I;E’édﬁﬁ*‘ﬂ
%%J [13] o 1. Takital =557 2001 & 38 A pd gl 58 2933

(D2S115-2S307) ﬁfj’“& lung cancer ~ head and neck cancer -~ follicular

thyroid carcinoma - neuroblastomasf 158 % fef [12] > Elf IFA»‘[? [Esiiyes
T %gjpfjﬁﬂvgﬁl PR o BT 0 T 1 pe2qpu gl m SRR LLE |
Rl -

M= F'1 NCBI fiY Gene Map [[IH1#1» i 1p == 2q |7 257/
‘[‘%ﬁ,@%ﬂ%ﬁﬁfjﬁﬂvﬁﬁﬁlwa%[lfﬁﬁiﬁﬁﬁﬁj%% [12-17] [ =" » 1p31(Grosl)
AU A LR Y R ) [
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L, iLfHﬂ‘%ﬁl WAL [17]5 112q33(D2S115- 28307) ﬁ +lung cancer ~ head
and neck cancer ~ follicular thyroid carcinoma ~ neuroblastomasf| 15§ 2 7t
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# 2. GNM ¥ TSCCa 3¢ & ﬁjﬁi

b e n value X value TSCCa % X value GNM %

1 20 0 0.00 20 100.00

2 20 2 10.00 19 95.00

3 20 18 90.00 20 100.00
4 20 4 20.00 4 20.00

5 20 20 100.00 20 100.00
6 20 10 50.00 13 65.00

7 20 19 95.00 18 90.00

8 20 6 30.00 10 50.00

9 20 7 35.00 12 60.00
10 20 20 100.00 19 95.00
11 20 8 40.00 6 30.00
12 20 5 25.00 8 40.00
13 20 2 10.00 S 25.00
14 20 7 35.00 9 45.00
15 20 11 55.00 11 55.00
16 20 13 65.00 17 85.00
17 20 3 15.00 3 15.00
18 20 3 15.00 3 15.00

19 20 20 100.00 20 100.00
20 20 11 55.00 12 60.00

21 20 20 100.00 20 100.00
22 20 7 35.00 10 50.00
X R 20 1 5.00 1 5.00
Y i;\“f"l‘ﬁ[%’ 20 0 0.00 0 0.00

3. GNM == TSCCa i+ 1p ~ 1q ~ 2p ~ 2q ~ 3p ~ 3q i ﬁﬁ"[ﬁiﬁd

GNM TSCCa
Chromosome arm N £ ﬁf[@(T £ ’ﬁfl’gﬁffl 715 (%) £ ﬁf[@(T £ ﬁf[@ﬁl 71 E5 (%)
Ip 20 18 90.00 0 0.00
lq 20 10 50.00 0 0.00
2p 20 8 40.00 2 10.00
2q 20 15 75.00 2 10.00
3p 20 2 10.00 2 10.00
3q 20 20 100.00 20 100.00
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Chromosoms aberration of GNM
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