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Abstract . In order to determine the factors that relate to anoikis of the human oral squamous
cell carcinoma (hOSCC) cells, we tried to search the proteins using the HSC-3 cell with
metastaticity and the HSC- 2 cells without metastaticity. The HSC cells were cultured in a dish
coated with poly-HEMA to prevent cell adhesion, and then the degree of cell death was examined.
The ratio of cell death for HSC- 2 cells was significantly higher than that for HSC- 3 cells, and the
result of TUNEL staining showed that the cell death was apoptosis. The level of anoikis in HSC- 2
cells was notably higher than that in HSC- 3 cells. The expression level of TrkB, caveolin-1, and
galectin- 3 genes that are known as factors related to anoikis was investigated by RT-PCR. There
was no significant difference in the gene expression between HSC- 2 and HSC- 3 cells. Galectin- 1
was found by the proteome analysis and the protein was expressed more strongly in the HSC- 3

"cells as compared with the HSC- 2 cells. A similar result was obtained in the amount of the mRNA
expression. The anoikis of HSC- 3 cells was caused strongly by the addition of lactose that inhibits
the binding of galectin- 1 to the cell membrane. When recombinant-galectin- 1 was added to the
medium, the level of anoikis in HSC- 2 cells was decreased significantly.

From these results, it was suggested that galectin-1 is the factor that suppresses anoikis in
hOSCC cells.
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1. ¥k

EEICH WMk (HSC-2, HSC-3 B U
MDA-MB-231) & (B) ta—=vHf4 2
IRELE] CKER) OWFEEIR N7 KOEAL
720 Poly- 2 -hydoroxyethylmethacrylate (Poly
-HEMA), Protease inhibitor cocktails for
mammaliani & 'Phosphatase inhibitor I
& I i3 Sigma Chemical Co. (St.Louis, MO U.
S.A) X b B A L 7z, Pigalectin- 1 & $T
galectin- 3 $i{& iz Santa Cruz Biotechnology,
Inc. (La Jolla, CA, US.A) XOEEALT,
Recombinant galectin- 1 {3 R&D Systems

- (Minneapolis, MN, US.A) XA L,

2. MfgERE

b b OERY EREHK O HSC-2 & HSC-
3 MR, 90mEEE 7 1+ v ¥ 2 (Nunc, Den
-mark) T10% v YIafflE (FBS) (Gibeo,
CA, U.S. A), 1 % Antibiotic-Antimycotic
(AB-AM) (Gibco) %2 & € Dulbecco’s modified
Eagle’s medium (D-MEM) (Sigma) HT
37°C, 5%CO, BEPMCTHEREE L/, b
FLEERHAS S > MDA-MB231 #0490 mn S &
T4 v ¥aTI0% FBS, 1% AB-AM 258
D-MEM : HAM F-12 (Gibco) (1:1) T
37°C, 5%CO; fFAE FICTIEE L2, &4 DM
faid 2 Hic 1 [AIEHIRSHL 21T - 7o,
3. MASEDHRIE

6 7 =< I F T+ v ¥a (Nunc Den
-mark) 12 95% = % / — WITIER L I
poly-HEMA, (10mg/ml) % Cellulose Acetate,
0.20pm) ZHVCTHEBBEL.bDZ 1V =
W1z 0670ul (4ml/plate) fOZ, 7Y — v
VFRHNTIHEEZRI S, BEBIEEL
HSC fifia% poly-HEMA T2 — b L7267 =
WRVFF 4y v all 1 X10° cells/well D
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ETHEL, 37°C, 5%CO.; FA NiT TREHE
=L, BER, MIEKORIE, Mlao r Y
Y TNV RBICK DT o To, BNEEEE LM
fuz 2 mlF = — 7B L, =05 (8,000
rpm, 5 min) L 72, L& %2# T, 10%
trypsin- EDTA 2 2mliRMLE <Ry 574 ¥
ZEIOfTV, % OFFERRER50ul 1TfE] U < 5041
FUSNY T —ZRML, SR L 7,
HIE 2 EFBAMEE 2 - W CiTV,  MBREHER [
THREI NI ESMRE LTy Y b L
720 WIEZ 3[EIFTV, Z ONGED b AFMA
EDOHBAEBEH L7z, TR — Y XDRERIC
iZ, TUNEL Zxf54% MEBSTAIN Apoptosis
Kit Direct (MBL, ZHE) 2HWVWTIT-> 7
Jefld, ¥ bOFo ba—-VITEUTIT-
776
4. RT-PCR

HSC #Afan 5 Isogen (=w Ry o—v) %
FWT42 RNA 2#8IL, £ RNA lughd
Super scriptll (Invitrogen, CA, US.A) & 5
Y& 4u o754 <— (Invitrogen) ZHWT
42°C, 603 ERERIG 21TV, cDNA % &5
L7zo THZEERNIC95°C, 308 (R, 60°C,
600 (oA =—¢DT7 == ), 72°C, 90
B (EE) 21414200, ThEBDEL
cDNA O¥EIE 41T > 72, PCR %4 7 WVEE &
CHWkTSA4A<—3LTO®EY Th %,
TrkB : 30947, VYR TFS54<— ; 5’
-TACACTTGTACTAAAATACA-3', 7 v+
% Y2754 <—; 5-CGCTTACTGTAGCC
CCTGTG-3", caveolin-1 (CAV-1) : 3094
JN, VAT S54<—; 5-AACCTCCTCA
CAGTTTTCATCC- 3, 7 v F RV RT 54
<2—; 5 -CTTGTTGTTGGGCTTGTAGATG
-3’ ,galectin-3 (GAL-3):30% 4 7V, &~
AT 54 <—; 5-CCAAACCCTCAAGGAT
G3, 7 vFErRIF7Frs5A4<w— ;5
-GCCACCTTGAAGTGGTC-3’, galectin-1
(GAL-1):80% 14 27, v RFS54<—:5’
-AACCTGGAGAGTGCCTTCGA-3" 7 v F
X754 < —; b -GTAGTTGATGGCCT

CCAGGT- 3%, ¥ g E # 13 2% E-gel
(Invitrogen) & TEXUKEIZITV, AR
okl L, ZEET O mRNARE
NIH Image ZH W cHE&#ETICL D, HEL
TNy ROBEENY ZF—E Y VBT TH
% GAPDH @ /3 v F Qg3 2 M HIF
HE& (%) & LTRLUK RETERTITE
Student’'s t—TEST Zf\, P0.050/KETH
BEZHEL T,
5. ZIRILERIKENE

90mm 7« v ¥ 2 CTHJEREE L /- HSC #ifig
% PBS (=) TXLEHEL, BERETHICR
F L7, Lysis Buffer (7.8M Urea, 2M
Thiourea, 2% CHAPS, 0.5% IPG buffer, 1%
Protease Inhibitor Cocktail for Mammalian,
0.59% Phosphatase InhibitorI &I, 154%
DTT, 0.1% Bromophenol Blue) %350l fil %
TEIREL, flazaablic, Boniil
faalm bk %2 1.5ml F = — ZiZ|IX L T 5 /[

SN L 72, £ D% 1 EEI3TCTS v+ -
~— L, 15000rpm T1043fEE 008 L 720
E#&EA[ENY L, Immobiline DryStrip (pH 4 ~
7, 7cm, GE Healthcare Ltd., UK) 0L
—Wefzl & ¥/, Ettan IPGphor 1 (GE
Healthcare) %MW TCEBEEBRKEZITL,
BEVTI25% R Y 727 U7 3 KL (PAG 3
= 2D 10emX10cm, HFE—(bFHm, HED %M
WTIRTTERIKE 21T » 1o KENR, 7 —<
v—=71N Y77~ (CBB) BEEETL,
BoNniy VI BRE Y b Dy — R
7= 72
6. LC-MS/MS i & 5 f##T

TIRCESKENC L BNy v ER
Ry VERUIOHL, BEICLD N Y VER
WA VHRTE(LEZ I TOWRTF R 7 5 7R v
MMEL 2%, 7 F FIEAY % Zip-TipC 18
(Millipore, Billerica, MA, U.S.A.) THitE%,
10%7 & b=tV VEEL 1 % FBKERICHE
fi® L 720 DWW T, LC-MS/MS (HCT-ultra,
Burker Daltonics, Germany) %W\ T MS/
MS 25t L, BohieF—2icoVTREY
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Fig. 1. Time course of cell death in the presence of a poly-HEMA coated dish.
All cells were cultured on a poly-HEMA coated dish for 12, 24, 36 and 48 hours, respectively. The
total proportion of dead cells was determined by trypan blue exclusion.
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Fig. 2. TUNEL staining of HSC- 2 cells.

HSC- 2 cells cultured on poly-HEMA for 48 hours. HSC- 2 cells were stained positively by TUNEL
method (A) or propidium iodide (B). Images were collected with a fluorescent microscope using a

x20 objective. Size bar = 100 g m.
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Fig. 3. Expression of anoikis related genes with RT-PCR.

Cells were cultured on a polystyrene dish. Total RNA was isolated from all cells, and expression
levels of TrkB, caveolin-1 and galectin-3 mRNA were analyzed by reverse transcriptase
polymerase chain reaction (RT-PCR). Samples were resolved on a 2% agarose gel and visualized
with ethidium bromide. All bands were quantified by densitometry using NIH Image. The Values
for genes were normalized to those obtained for the corresponding glyceraldehydes
adenosine-phosphate dehydrogenase (GAPDH). The relative expression level is shown as the
percent of each band based on the GAPDH. Results shown are representative of data obtained
from two additional experiments (data are means =SD, n= 3), ", P<0.05, from t-test.
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Fig. 4. Profiles of galectin- 1 protein from HSC cells by two-dimensional electrophoresis.
The comparison of expressed proteins by two-dimensional electrophoresis. Protein spots were
stained with Coomassie Brilliant Blue R-250. A spot of galectin-1 was by arrow. Arrow head

means thioredoxin as an internal standard.

TREREEZITV, 48IEfE® OTHIEDEHAIZ
PN TG EIT X 5 TIT o oo

w5 ES

HSCHifaD 7 / 4 + &

Zhang 52 © 5 kI # U T, poly-HEMA
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Fig. 5. MS/MS spectrum of a peptide from galectin-1.
Protein of the spot was in-gel digestion with trypsin and then analyzed with LC-MS/MS. The
MS/MS data were analyzed by Mascot program using The Swiss-Prot database. MS/MS
spectrum of LNLEAINYMAADGDFK peptide was shown with the difference of amino acid.
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Fig. 6. Expression of galectin-1 genes with
RT-PCR. .
Cells were cultured on a polystyrene
dish. Total RNA was isolated from all
cells, and expression levels of galectin-1
mRNA were analyzed by RT-PCR.
Samples were resolved on a 2% agarose
gel and visualized with ethidium
bromide. All bands were quantified by
densitometry using NIH Image. Values
for galectin-1 were normalized to those
obtained for the corresponding GAPDH.
The relative expression level is shown as
the percent of each band based on the
GAPDH. Results shown are
representative of data obtained from two
additional experiments (data are means
+SD,n=3) ,", P<0.05, from t-test.
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Fig. 7. Effect of lactose on the anoikis of HSC- 3
cells.
HSC-3 cells were seeded onto dishes
coated with poly-HEMA in a medium
containing 50 mM lactose or 50 mM
maltose. PBS (-) was added in a control.
instead of sugar. HSC-3 cells were
cultured on poly-HEMA coated dishes for
48 hours. The total proportion of dead
cells was determined by trypan blue
exclusion. :
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galectin- 1 ¥ v ¥ 7 B A BB I INA THH
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Fig. 8. The Effect of  exogenously-added

galectin- 1 protein on the anoikis of HSC-
2 cells.
HSC-2 cells were seeded onto dishes
coated with poly-HEMA in a medium
containing the indicated concentrations
of human recombinant galectin-1. HSC- 2
cells were cultured on poly-HEMA coated
dishes for 48 hours. The total proportion
of dead cells was determined by trypan
blue exclusion.

L HHRESE D EA& R L 72 galectin- 1 DERE
RERCAERBD L. (Fig. 8), T &
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BWCT /A FREMHITHHRFTHS I &
IRENT
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T/ A FRE, _EERMEICEE S ESIREE
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L, DPAALL 7ol EIRRE T & AR ES AJ RE
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BRENAE T BY, Z I TAWETIE, & MO
R PR 7 2 4 F X 52§44 2RF
DRFEEZEHNE Lz, TDEER, galectin-1 28
T/ A F2EMHT ERFTH B EPREE
i,

EtEE T cld, HSC- 2 fHfal: HSC- 3 fllfa
EHELTT /43 RDEENEEICED - I
(Fig. 1), HSC-3#ficBAL T, T Tt D

REIERICX A HETT b — v RFEIBRER
INTWVAE?, BEEEE L 72 HSC- 2 fifaicBd
LTcirIhETHIONTVWIR WY, TUNEL
itk 7R — VY REHR L (Fig. 2),
C DFERD & HSC- 2 flfaD sxfE ge 2 R 72 W
Ho— & LT, 7/ 4 FRBEHENFVT
ERBENG, —F, EFiEEH T 5 HSC-
3 HHBEIA S ORI X - TT / 4 F 2 %[H]
BELTWB I EW/REN, TDI EHHSC-3
DELFEREICEIS L TV 3 itk did B, £ 728
BEET TR, BRELCHBEEIRS NI,
HSC-2 fiflgid HSC-3 ffila £ v b EE D EI &
3E T, FHBEMOMIZIZIEEA ST L
TW7eh, BERATOMBEEAEEL T
(Fig. 2 A), HSC- 3 ffcic B\ T, HHka - fHfa
RIOHEEHICED 7 /A F252EEET 52 &
BHISNTWA?, HSC- 2 filaTld & 7/ 4
F RSN F OV DEFET B DIC XD KE
REERAZERL-OTREWAEEZ N
%

INFTIET /14 FREERFELTHION
T W % TrkB*"?®, caveolin- 128 X U
galectin-3 "2 c>W\WT, HSCHHIRICBIT 3%
150 m-RNA OFHAE RT-PCREIC XD H
~fo (Fig. 3)o SEIOERTIE, VWIh &L
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FRANOEFIINEVWSDEEZ OB, T
MDA-MB231#a iz >\ T id TrkB OFIEE
HoNKBWETBHREND B®, LchB-T,
galectin- 1 OHRHEEH» S b, LV AHED
MDA-MB231§Hf8 1%, B ARBSAMIEXL D &
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