Experimental Study on Functional Expression of
Vitronectin Receptor in Cell Invasion of Oral
Squamous Carcinoma Cells
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Fig.1. Ultrastructure of OSC-19 cells in an in vitro assay at 4 hr. Cells in cluster in the upper chamber of transwell membrane
(m) show ruffling cell surface with the extension of cell projections into matrigel (g), indicating the direction of invasion Bar

indicates 5 um.

Table 1. Effects of synthetic peptides on carcinoma cell invasion

Invasion value (mean=+SD, %)” in carcinoma cell lines of

Synthetic

peptide” HSC-3 0SC-19 KB

RGD 89.3+10.8 90.2+ 5.4 91.0%2.0
RGDS 83.5+12.6 7.7+ 7.8% 86.8+1.8
YIGSR 89.3+ 8.0 67.3% 2.1%* 87.4%2.2
IKVAV 68.8 8.6* 91.3% 5.6 97.0£7.0
RGDV 62.5412.8** 2.7+ 7.9%* 71.142.6%*
RGDT 77.2+12.6 88.0+12.2 88.2+1.5
RGES 87.6+ 4.8 96.2+ 8.3 87.2+2.3

A volume of 500 yl of cell suspension (2X10° cells) with 0.6 gmol of each synthetic peptide
was incubated on matrigel in the upper chamber for 17 hr. After incubation cells penetrated
into the lower chamber including cells adhering to the roof of the upper chamber were
collected by trypsinization and counted by the fluorometric assay.

a) RGD, arginine-glycine-aspartic acid; RGDS, arginine-glycine-aspartic acid-serine; YIGSR,
tyrosine-isoleucine-glycine-serine-aspartic acid; IKVAYV, isoleucine-lysine-valine-alanine-valine ;
RGDV, arginine-glycine-aspartic acid-valine; RGDT, arginine-glycine-aspartic acid-threonine ;

RGES, arginine-glycine-glutamic acid-serine.

b) Ratio (%) of the number of the penetrated cells in the presence of each synthetic peptide to
that in the absence of any synthetic peptides. Statistical analysis compared with percentage in
the presence of RGES peptide is performed by one way analysis of variance followed by

contrast statements; *p<0.05, **p<0.01.
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Fig. 2. Ultrastructure of OSC-19 cells in an invasion assay
at 17 hr.  Cells are migrating into the pore of the
transwell membrane (m) with elongated cytoplasmic
extension along the surface of the membrane. Bar
indicates 2 um.
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Fig.3. Inhibitory effect of RGDS and RGDV peptides in an
attachment assay on intact Fn (A) and Vn (B). Cells
(1X10° cells/well) were pretreated with synthetic peptides
(0.3 pmol/well) for 60 min, incubated on each substrate
for 2 hr. Number of attached cells without any peptide
treatments are set to be 100%. The deta shown in this
figure are the mean values (£SD) of triplicate determina-
tions. Open box, carcinoma cells cultured with RGDS
peptide. Closed box, carcinoma cells cultured with RGDV
peptide.
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Table 2. Attachment assay of carcinoma cell lines on intact extracellular matrix proteins

Attachment value (mean+SD, %)

in carcinoma cell lines of

Substrate®
HSC-3 0SC-19 KB
Fn 16.2+ 6.6 18.8+16.5 18.0+9.8
Ln 28.8+ 4.3 23.0£12.9 3.1£1.2
Vn 27.8% 4.0 37.7+ 6.0 14.3+0.6
Collagen 27.8+ 2.4 25.1£11.1 4.1£2.0
Colagen 27.9+ 2.5 23.2£11.5 8.7£1.0
BSA 9.3+16.1 0.1% 0.2 0.00.0

Cell suspension (1X10° cells/ 100 zl of serum-free medium) was incubated on the
microplate coated with each purified intact protein. After removing of non-adherent cells,

the resting adherent cells was counted.

a) Fn, fibronectin; Ln, laminin ; Vn, vitronectin; BSA, bovine serum albumin.
b) The percentage of cells adhering on substrate-coated plates after washing out of

-non-adherent cells.
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Fig.4. Immunoprecipitation analysis of integrin subunits
expressed on squamous carcinoma cell lines. Lysates of
*[-labeled HSC-3 (lanes 1 and 2) and OSC-19 cells (lanes 3
and 4) are immunoprecipitated with anti-2581 integrin
(lanes 1 and 3) and —avB3 integrin polyclonal antibody
(lanes 2 and 4). Samples are analyzed on a SDS-PAGE
(1.5% acrylamide) under non-reducing condition.

B -HBLENSAORABAL TV (K2).

0. MRREERTF KICLZRBOHEE

SEAWRSNTF FIZE LR X 5 i« s BRMEIz R
RREE L. BRSNS FERMBOREMBEEL100% & L,
FTF VRMBEOBEMAK ORI EY RGES <7+ Fiim
FEOEE & B L84 Fn B33k® RGDS 12 0SC-19 kL
S CIEEHIBRIZE L, Lo B%D YIGSR i3 0SC-19 #ifax,
¥ 72 IKVAV 2 HSC3 il 2 BRI L. Vn B¥ED
RGDV ~_T7+ FOARETOMBORE L 58 L Tils L.
[ #8255 viko RGDT B3GR RIS, 2/, Bk
TIREHEET Ve 7 2~ OBREIC OB BRV LRV EE
ZbhTwh RGD _7F FLEEENRL LN -1,

V. ECM R R N7 HAD#ES

Fn, Ln, Vn, [BEEBIVONE 35— ¥ v~OflanEEE
F21RT L 51, KB M4\ T HSC-3 #1fg & OSC-19 i@
RBEZHhHD ECM # v 2 BE X EE L. MlaREEE

Fig.5. Immunofluorescent microscopic demonstration of
integrin ab5B1 or avB3 of HSC-3 cells of Fn or Vn
substrate using polyclonal antibodies. Cells were cultured
for 1 hr (A, C, and E) and 24 hr (B, D, and F) in serum-
free condition. @581 integrin is not detected on Fn
substrate at lhr (A), contrasted to fibrillar and punctate
organization of 581 integrin on well-spreading cells
cultivated on Fn substrate for 24 hr (B). avB3 integrin
appears to show a dot-like staining pattern at peripheral
surfaces of non-spreading cells on both Fn (C) and Vn (E)
at 1 hr. At 24 hr avB3 integrin in not detected in the
spreading cell on Fn (D), whereas on Vn avf3 integrin
shows concentration to huge rivet-like pattern of spreading
cells (F). Bar indicates 25 um.
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Fig.6. Ultrastructural localization of @581 integrin on OSC-19 cells in an invasion assay at 4 hr. @581 integrin is diffusely
expressed on their cell surface regardless of invasive direction in matrigel (g). Arrowheads show the distributions of abB1
labeled with 15 nm gold-conjugated antibodies, B represents cell process towards invasion and A represents the opposite. Bar

indicates 500 nm.
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Fig. 7. Distribution of avB3 integrin on OSC-19 cells in an invasion assay at 4 hr.
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Colloid gold particles (15 nm in size) are

Jocalized at the invasion active site on cell projections extending into the gel (g). The particles are rarély seen at the free
surface of cells. Bar indicates 1 um. Inset, high power view of the cell projections labeled with the gold particles. Bar

indicates 500 nm.
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Abstract

We studied invasion-related adhesion events in vitro using three squamous carcinoma cell lines (HSC-3, poorly-differen-
tiated type; OSC-19, well-differentiated type; and KB cells, undifferentiated type). An in vitro invasion assay by transwell
chamber revealed that HSC-3 cells were most invasive, OSC-19 cells moderately invasive and KB cells less invasive, and
that there was unambiguous inhibition of cell invasion into the lower chamber through basement membrane matrices
(matrigel) by synthetic peptides, i.e., IKVAV and RGDV for HSC-3; RGDS, YIGSR and RGDV for OSC-19; RGDV for KB
cells. Both HSC-3 and OSC-19 cells adhered well to intact proteins including fibronectin, laminin, vitronectin, collagen type

I and IV, and KB cells weakly adhered only to fibronectin and vitronectin. Pretreatment with RGDV peptide in an attach-
ment assay reduced the binding ability of these cells to fibronectin and vitronectin. Immunofluorescent and electron micro-
scopic examinations on HSC-3 and OSC-19 cells showed that av 83 integrin was positive in attachment sites to vitronectin
and at invasion active sites of their cell processes. Immunoprecipitation analysis of integrin subunits showed that both cells
expressed av, (3, a5 or B1 subunit, and intensely v for HSC-3 and o5 for OSC-19 cells. 581 integrin was diffusely
expressed on whole cell surfaces of HSC-3 and OSC-19 cells during invasion through matrigel, and detected constantly in
OSC-19 cells and appeared later in HSC-3 cells cultured on fibronectin. Therefore, it is suggested that av 33 integrin was

expressed as a functional receptor for extracellular matrix at a site of the invasion front of squamous cell carcinoma of the
oral cavity. '




