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1. Introduction 

Detergent treatment of cultured cells has been 
used to study the composition of the pericellular 

matrix formed by fibroblasts [l-3] and other types 
of cells in culture [4,5]. Fibronectin seems to be one 

of the major components of the pericellular matrix 
[ 1,2,6,7] and it plays an important role in cell 
attachment [&lo]. Here, we show that the cell-free 
matrix material from human fibroblast cultures con- 

tains also a 140 000 M, cell-surface glycoprotein 
(cf. [ 1 I]) which seems to be closely associated with 

the pericellular fibronectin. 

2. Materials and methods 

2.1. Cell culture and treatments with sodium deoxy- 
cholate and trypsin 

Human embryonic fibroblasts were obtained from 

a local source and cultured in RPM1 1630 medium 
supplemented with 10% fetal calf serum and anti- 

biotics. Sodium deoxycholate (DOC, 0.5%) extrac- 
tion, to produce cell-free matrix of cultured fibro- 

blasts, was performed on confluent, substratum- 

attached cells according to [I]. 
For trypsin treatment, the cells were incubated in 

75 pg/ml of trypsin-TPCK (Worthington, Freehold, 

NJ) in NaCl-P buffer (140 mM NaCl, 10 mM sodium 
phosphate, pH 7.2) at 37°C for 30 min. Soybean 
trypsin inhibitor (100 lug/ml; Sigma, St Louis, MO) 
was used to terminate the enzymatic digestion. 

2.2. Radioactive labelling of the cells 
The externally disposed glycoproteins of cultured 

fibroblasts were labelled radioactively using the galac- 
tose oxidase/NaB3H4 technique [ 121 or the periodate/ 
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NaB3H4 technique [ 131. Details are given in the fig- 

ure legends. For metabolic labelling experiments, the 

subconfluent cells were grown in the presence of 

2-[3H]glycine (10 /.&i/ml;spec. act. 14 Ci/mmol) for 
48 h. The radiochemicals were purchased from the 
Radiochemical Centre (Amersham). 

2.3. Immunofluorescence microscopy 
Purified antibodies against human plasma fibro- 

nectin and fluorescein isothiocyanate (FITC)-coupled 
goat anti-rabbit IgG were obtained from Cappel Labs. 

(Cochraneville, CA) and tetramethyl rhodamine iso- 
thiocyanatecoupled wheat germ agglutinin (TRITC- 
WGA) from Vector Labs. (Burlingame, CA). For fluo- 
rescence staining, the cell or cell-free matrices were 
washed first in NaCl buffer and then fixed in 3.5% 
paraformaldehyde in 0.1 M sodium phosphate buffer 

(pH 7.2) for 10 min. Thereafter the cells were incu- 
bated with anti-fibronectin antibodies followed by 
FITC-goat anti-rabbit IgG and then with TRITC- 

WGA. No binding of fluorochrome-coupled lectin by 

immunoglobulins was found [ 14,151. 

2.4. Polyacrylamide gel electrophoresis 
SDS-polyacrylamide gel electrophoresis was done 

as in [ 161. For fluorography, the gels were immersed 
in EN3HANCE (Radiochemical Centre, Amersham), 
dried and exposed to Kodak X-Omat film. 

3. Results 

Treatment of the cultured fibroblasts with 0.5% 
DOC led to a rapid disappearance of substratum- 
attached cellular material as judged by phase-contrast 
microscopy (fig.1). After such a treatment 10% of the 
cellular proteins remained on culture dishes. 
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Fig.1. Phase contrast microscopy of untreated cultured fibro- 
blasts shows a distinct nucleus and a dense cytoplasm (a) 
whereas after DOC-treatment only faint fibrils are left on the 
culture dishes (b). X700. 

Fig.2. SDS-polyacrylamide gel electrophoresis of [sH]gly- 
tine-labelled whole cells (1) and cell-free matrices produced 
by 0.5% DOC-treatment (2). 

Fig.3. SDS-polyacrylamide gel electrophoresis after surface 
labelling by neuraminidase/galactose oxidase/NaB’H, method 
of untreated fibroblasts (1) and of cell free matrices (2) and 
by metaperiodate/NaB’H, method of whole cells (3) and of 
cell-free matrices (4). For surface labelling with neuraminid- 
ase/galactose oxidase/NaB3H, method the cells on culture 
dishes were treated with neuraminidase (10 U/ml; Vibrib 
cholera neuraminidase, Behringwerke, Marburg-Lahn) and 
galactose oxidase (5 U/ml; Kabi, Stockholm) in NaCl-P 
buffer (140 mM NaCl, 10 mM sodium phosphate, pH 7.2) 
supplemented with Ca*+ at 37°C for 30 min. After washing, 
the cells were scraped into suspension and incubated with 
NaB’H, (0.5 mCi/ml; 9.8 Ci/mmol; Radiochemical Centre, 
Amersham) at 22°C for 30 min. The cells were washed and 
dissolved in electrophoresis sample buffer. For metaperiodate/ 
NaB3H, labelling, the cells were treated first with ice-cold 
2 mM sodium metaperiodate in NaCl-P buffer for 10 min, 
washed, scraped into suspension and reduced by NaB’H, as 
above. To label the cell-free matrices, the cells were treated 
first with neuraminidase/galactose oxidase or metaperiodate 
as above and then extracted with 0.5% DOC. The material 
remaining on the culture dish was collected and treated with 
NaB”H, as above. 
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Polyacry~mide gel ele~trophoresis of [3H]glycine- 
labelled cells revealed only a few polypeptides in the 
DOC-resistant material remaining on the culture 
dishes (fig.2, lanes 1,2). The 220 000 M, polypeptide 
represents pericellular fibronectin (cf. [l-3]) and the 
180 000 MI polypeptide procollagen type I chain 
[ 1,2]. In addition, a prominent polypeptide of 
140 000 Mr appeared in the electrophoresis of the 
DOG-extracted cell cultures (fig.2, lanes 1,2). The 
140 000 MI polypeptide could be seen distinctly after 
DOC-treatment of cultured fibroblasts Iabelled by 
galactose o~dase~aB3H~ or metaperiodate~NaB3~~ 
technique (fig.3, lanes I-4). Trypsin-treatment led to 
a rapid detachment of the cultured fibroblasts from 
the growth substratum. 

After surface labelling, the 140 000 M, glycopro- 
tein was found to remain in the detached cells which 
now lacked pericellular ~bronect~ [9,17] (fig.4, 
lanes I-3). No cellular material could be revealed on 
the culture dishes after trypsin-induced cell-detach- 
ment in accordance with [3]. 

Immunofluorescence microscopy of the cell cul- 
tures treated with DOC revealed fibronectin either as 
distinct ~br~ar structures or as spots (fig.5). The 
distribution of the 140 000 Mr. glycoprotein was stud- 
ied using TRITC-WGA, a sialic acid-binding lectin 
[ 181 which reacts with the 140 000 Mr sialoglyco- 
protein of cultured fibroblasts (V.-P. L., T. V., I. V,, 
submitted). In double-staling microscopy, TRITC- 
WGA showed a membrane residue-like staining in the 
DOC-treated cultures. Large lace-like plasma residues, 
probably representing cell-to-substratum attachment 

a 

t 2 3 

4FN 

Fig.4. SDS-polyacrylamide gel electrophoresis after meta- 
periodate/NaB3H~-1abeB~g of untreated (l), and of trypsin- 
treated cells (2) and of the material remaining on the cu&re 
dish after the trypsin-treatment (3). Note the disappearance 
of the 220 000 Mr (fibronectin) and the 180 000 Mr (procol- 
lagen) polypeptides [ 121 and the preservation of the 140 000 
Mr polypeptide in the trypsin-treated cells. 

sites (cf. [ 11 ,I 9]), could be seen attached to the 
growth substratum in the immediate vicinity of extra- 
cellular fibronectin (fig.5). 

b 

Fig.5. Double immunofluoresence of cell free matrices with anti-fibronectin antibodies (a) and TRITC-WGA (b). Note the close 
coalignment of the fibrillar fibronectin-specific fluorescence and the lace-like WGA binding. X700. 
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4. Discussion References 

The anionic detergent, DOC, has been used to 

study the composition of pericellular matrices 
because treatment with this detergent appears to 

leave a cell-free material on the culture substratum 
[ 1,2]. This study shows that among the pericellular 

matrix material, consisting mainly of fibronectin, col- 
lagen and glycosaminoglycans [ 1,2], there is also a 

cell-surface glycoprotein, easily detectable using sur- 
face-specific labelling methods. The 140 000 Iw, 

appears to represent only a small fraction of the total 

cellular material (cf. [ 1 I]), but together with fibro- 
nectin, seems to be a major glycoprotein in cell-free 

matrices. Results on the trypsinized, surface-labelled 
cells showed that the 140 000 &I, glycoprotein is a 

membrane glycoprotein (cf. [9,11]), and not an 
actual component of the pericellular matrix. 
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Anionic detergents, such as DOC, are known to 
preserve protein-protein interactions [ 201 and have 
been used, for instance, to isolate functionally intact 
enzyme complexes. The preservation of the 140 000 
M, membrane glycoprotein in the DOC-resistant peri- 
cellular matrix material of cultured fibroblasts sug 
gests a specific interaction of the 140 000 MI glyco- 
protein with the pericellular fibronectin. This is also 
supported by our morphological findings, which indi- 
cate a close coa~gnment of the DOGresistant surface 
membrane residues with the pericellular material. 
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