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Identification of laminin binding proteins in cell
membranes of a human colon adenocarcinoma cell
line

A Stallmach, D Schuppan, J Dax, C Hanski, E 0 Riecken

Abstract
The invasion of malignant cells through the
basement membrane is a critical step in local
infiltration and metastasis. Adhesion and in-
vasion of malignant cells may be modulated by
their receptor mediated binding to the base-
ment membrane glycoprotein laminin. We
studied the specific adhesion of human colon
adenocarcinoma derived HT 29 cells to
laminin and its proteolytic fragments. The
major cell adhesion domain of laminin was
localised in the central part of the cross shaped
molecule. Immunoblotting experiments on
separated HT 29 cell membranes using
specific antibodies or radiolabelied laminin
fragments revealed two major laminin-binding
cell surface components with Mr of 67 000
and 69000 D similar to the putative laminin
receptor described for other tissues. Using a
nitrocellulose filter disk assay, the specific
interaction between cell surface binding pro-
teins and proteolytic fragments originating
from the central core of the laminin molecule
could be further corroborated. In contrast,
interaction of HT 29 cell membranes with the
pentapeptide YIGSR (tyr-ile-gly-ser-arg), a
sequence domain of the BI-chain of the
laminin molecule, thought to be responsible
for cell adhesion, was significantly weaker.
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The interaction ofmalignant cells with basement
membranes plays an important role in their
metastatic spread.' 2 Invasive carcinomas,
including colorectal carcinomas, are charac-
terised by the loss of an intact basement mem-
brane. Basement membranes are electron dense,
20-100 nm thick layers of which collagen type
IV, heparan sulphate proteoglycan, nidogen,
and laminin are the major known components.
Laminin, their most prominent glycoprotein,
exhibits a number of biological activities
including promotion of attachment, migration,
growth, and differentiation of certain cells.3
These properties of laminin are related to its
potential for cell binding. In this respect several
cell surface laminin binding proteins have been
characterised. The best known of these is a cell
surface receptor with a molecular mass ranging
between 65 000 and 72 000 D found in a variety
of tissues and cell lines including tumour,'
skeletal muscle,7 and placental cells.8 There is
evidence to suggest that other cell surface pro-
teins with Mr of 120000 D and 180000 D"'0
respectively, and a cell surface protein with a M,
of 140 000 D as a member of the integrin family
of adhesion receptors" may also function as

laminin receptors. Laminin is made up by one

A-chain (Mr=440000), a Bl-chain and a

B2-chain (Mr=2 10 000 D and 230 000 D, respec-
tively).'2 13 In the cross-shaped structure of
laminin each of the A- and B-chains forms one
short arm, and the rest of the three chains to-
gether project down the long arm.'4" Immuno-
logical, electronmicroscopical and cell culture
studies with laminin fragments have shown that
the central part of the molecule is responsible for
cell adhesion.4 6 In addition to promoting cell
adhesion central fragments of laminin also de-
crease the metastatic potential of tumour cells
presumably by saturation of laminin receptors
thought to be involved in tumour cell invasion
through basement membranes.'7 Other func-
tional domains of the laminin molecule have
been described. Thus, the terminal part on the
long arm contains a heparin binding domain,g "
and the distal end of the long arm has been
recognised to have a high affinity cell domain,
which stimulates cell spreading.202'

Recent studies indicate that laminin promotes
adhesion and proliferation of intestinal epithelial
cells in vitro22 (submitted data). The identifica-
tion of cell surface molecules mediating these cell
matrix interactions may help to elucidate the
mechanisms by which malignant intestinal
tumour cells encounter and trasverse the sub-
epithelial and vascular basement membranes.23

In the present investigation we analyse the
interaction of human colon adenocarcinoma
derived HT 29 cells with laminin in vitro. Cell
membranes were also isolated and binding assays
with various fragments of laminin and the syn-
thetic laminin peptide Tyr-Ile-Gly-Ser-Arg
(YIGSR) were performed. We found that the
adhesion of HT 29 cells to laminin occurs
through the cell binding domain in the central
part of the laminin molecule. In addition, two
major laminin cell surface binding proteins ofMr
67 000 and 69 000 D in HT 29 cell membranes
were identified, which were similar to the 67 000
D laminin receptor described for other tissues.

Methods

CELL CULTURES
The human colon adenocarcinoma cell line HT
29 was obtained from the American Type Cul-
ture Collection (ATCC, USA) and was used
between the 154th and 160th passage. HT 29
cells were routinely cultured in Dulbecco's
modified Eagle's medium (DMEM) (4 5 g/l
glucose) (Boehringer, Mannheim, FRG) sup-
plemented with 10% heat-inactivated fetal calf
serum (Biochrome, Berlin (West)) in 8% CO2 in
air at 36°C. Media were changed routinely three
times a week.
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PREPARATION OF SUBSTRATES AND

FRAGMENTS
C57 Black mice were injected subcutaneously
with EHS sarcoma cells.24 After three to seven

weeks well encapsulated tumours were harves-
ted, minced into small pieces and immediately
placed into ice cold 4 M NaCl, 0-2 M Tris-HCl
buffer, pH 7-2, containing as protease inhibitors
10 mM ethylenediaminetetraacetic acid, 4 mM
N-ethyl maleimide (NEM) and 0 5 mM phenyl-
methylsulphonyl fluoride (PMSF), and washed
twice with a 10-fold volume for one hour on ice.
The preextracted tumour matrix was stirred for
two hours and then another 16 hours with 4
volumes each of 2 M guanidin, 0 5 M NaCl, 0 2
M Tris-HCl, pH 7 4, and protease inhibitors (see
above) as described by Hahn et al (submitted
data). Laminin was purified from the guanidin
extract by the procedure described by Timpl
et al3 using DEAE (Whatman, FRG) and
Sephacryl S-400 (Pharmacia, Sweden) chroma-
tography. Laminin was cleaved with pepsin
or trypsin (Tyrosyl-phenyl-chloromethyl-ketone
treated, Serva, FRG) at an enzyme/substrate
(w/w) ratio of 1:50.2526 Fragments P1 and P2
from pepsin digests as well as fragments TI and
T4 from trypsin digests were further purified by
chromatography on DEAE-cellulose, Sephacryl
S-300 and heparin Sepharose (Pharmacia,
Sweden). Purity was confirmed by SDS-PAGE
before and after reduction and by amino acid
analysis.
The synthetic laminin peptide YIGSR (H2N-

Tyr-Ile-Gly-Ser-Arg-OH) was obtained from
Bissendorf Biochemicals (FRG). The purity of
the peptide was greater than 99% as analysed by
HPLC. Preparation of human collagen type IV
(7-S long form and triple helical domain), and
collagen type III followed published proce-
dures.2728

ANTIBODY PREPARATION AND
CHARACTERIZATION
High titre antisera against mouse laminin and
human 7-S collagen (long form) were produced
using standard protocols.27 28 Antisera against
laminin showed no cross reactivity with collagen
type IV (7-S and NC-1 domains) by radio-
immunoassays and affinity purified antibodies
against human 7-S collagen (long form) have
previously been shown to be monospecific.28

ADHESION ASSAYS
For cell adhesion assays, 10 microwells in 96-
well dishes (Falcon, Oxnard, USA) were in-
cubated with 100 RI phosphate buffered saline
(PBS, pH 7 2) containing various amounts of
either laminin, collagen type III, collagen type
IV (triple helical and 7-S long domains) or bovine
serum albumin (BSA) for 90 minutes at 36°C,
drained and washed once with PBS. By adding
trace amounts of '25I-labelled substrate to the
protein solution the efficiency of coating was
shown to be comparable in all experiments. HT
29 cells were harvested by trypsinisation during
the logarithmic phase of growth after a 24 hour
incubation period in serum free medium. Cells in
serum free medium were added to each dish (105/

dish) and incubated for various times at 360C. At
the end of the incubation period, plates were
gently washed two times with 200 RI PBS to
remove unattached cells. After staining with
Giemsa 10 areas of4-25 mm2 in the centre of each
dish was photographed (Yashica, Ilford HP 5
films), and adherent cells were counted from the
photographs. Thus, a total of 42 5 mm2 was
evaluated for each substrate and the mean of
adherent cells was calculated. The affinity of HT
29 cells to different substrates was calculated as
the percentage of adherent cells on substrate
coated dishes compared with the amount of cells
added to each dish.
To test for inhibition of adhesion to laminin,

plates were coated with laminin (5 [tg/well). The
cells were seeded onto laminin coated plates in
various dilutions of laminin fragments P1 and
P2, or of the peptide YIGSR in medium and
incubated for three hours at 36°C.

Specificity of adhesion to laminin was tested
by blocking the coated dishes with antilaminin
and affinity purified anticollagen type IV (7-S
long domain) antibodies in various dilutions for
60 minutes at 36°C. After draining the plates and
washing two times with PBS, HT 29 cells were
seeded and the adhesion assay was carried out as
described after a three hour incubation at 36°C.

PREPARATION OF CELL MEMBRANES
HT 29 cell membranes were prepared as
described by Maeda et al.29 Briefly, confluent
monolayers were washed twice with PBS (4°C),
scraped from the culture dishes and centrifuged
at 1000 g for 10 minutes. The pellet was resus-
pended in 0-01 M triethanolamine hydro-
chloride, pH 7-5 (TEA-buffer) containing 8 5%
sucrose, 1 mM PMSF, and 1 mM NEM and
homogenised on ice in a Potter homogeniser.
The homogenate was loaded on a 41% solution of
sucrose in TEA-buffer. After centrifugation at
95 000 g for one hour in a Kontron TST 28 38
swing rotor, cell membranes were collected as a
white interfacial band, diluted by adding a three-
to-four fold excess of TEA-buffer, and pelleted
by centrifugation at 95 000 g for 30 minutes.

POLYACRYLAMIDE GEL ELECTROPHORESIS
AND IDENTIFICATION OF LAMININ-
BINDING MEMBRANE PROTEINS BY
IMMUNOBLOTTING
Cell membranes were analysed by SDS-poly-
acrylamide gel electrophoresis in 10% gels.80 For
blotting experiments, samples were transferred
to nitrocellulose as described by Towbin et al.3
To identify laminin binding components, nitro-
cellulose strips with blotted cell membranes were
saturated with 3% defatted cow milk in 20 mM
Tris-HCl-buffer, pH 8-2, containing 0 9%
NaCl, 20mM NaN3 (Tris-buffer) for 30 minutes
at 37°C, washed in PBS and incubated with
intact mouse laminin (1 [tg/ml) in TEA-buffer
containing 0-1% desoxycholat (pH 7 2) (TEA-
DOC-buffer) overnight at room temperature.
The strips were then washed with TEA-DOC-
buffer followed by incubation with anti-laminin
antibodies (1 [tg/ml) overnight at 4°C. Bound
antibodies were detected with anti-rabbit-IgG-
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Figure 1: Structural model ofthe laminin molecule. Evidence
for the assembly ofthe A-, BI-, and B2-chains has been
compiled elsewhere.8 10 2 Hypothetical locations ofinterchain
disulfide bonds are indicated (S-S). Proteolytic laminin
fragments P1 and P2 used in this study are hatched. The
position ofthe pentapeptide YIGSR in the BI chain
putatively interacting with the laminin receptor is denoted
by a black spot.

antibodies (Janssen, Belgium) coupled to col-
loidal gold according to von der Mark and
Risse.'2 In a separate set of experiments, im-
munoblotted cell membranes were incubated
with '25I-labelled murine or human laminin P1
fragment overnight at room temperature,
washed three times in TEA-DOC-buffer, dried
and exposed to x-ray films (Kodak).

PROTEIN LABELLING
Laminin fragments P1, P2, TI, and T4 were
labelled with 1251I (1 mCi/10 [tg antigen) using the
chloramine-T method.33 The specific activity of
labelled fragments was approximately 1-2 x 105
cpm/ng protein.
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Figure 2: Time coursefor the adhesion ofHT29 cells to
laminin (Lam), collagen type IV(C IV(triple helical and 7-S
long domain)), collagen type III (C III) and bovine serum
albumin (BSA) in vitro at 36°C. All dishes were coated with 5
pglcm2 ofsubstrate for 90 minutes at 36°C. At the indicated
times, unattached cells were removed by washing, adherent
cells stained by Giemsa and counted. Each point represents the
mean in relation to seeded cells (mean (SD) ofthree
experiments).

o kV

602

c ; Lam P2
0 40 1

.2

620-
O YIGSR

C ~~~~~LamPl

10-6 io-5 10-4 io-3 10,2 lo- 1 010

Added adhesion inhibitor (mmol/1)
Figure 3: Effect oflaminin fragments P1 (Lam P1), P2
(Lam P2) and the synthetic pentapeptide YIGSR on adhesion
ofHT29 cells to laminin. The cells were seeded onto laminin
coated plates in various dilutions oflaminin fragments P1 and
P2, or ofthe peptide YIGSR in serum-free medium and
incubatedfor three hours at 36°C. The adhesion assay was
carried out as described in Methods.

BINDING ASSAYS
Binding of '251I-labelled laminin fragments P1,
P2, T1, and T4 to cell membranes immobilised
on nitrocellulose filters was performed as de-
scribed by Malinoff and Wicha.5 Briefly, various
amounts of cell membranes (10-20 [tg protein)
were blotted onto nitrocellulose, and incubated
in 3% defatted cow milk in Tris-buffer. Then the
strips were incubated with each laminin frag-
ment (2-5 x 105 cpm, 2-5 ng) in PBS containing
0 04% Tween 20 (PBS/Tween) for different
times at room temperature followed by washing
three times in PBS/Tween and counting in a
gamma-counter.

Specificity of binding of labelled antigens to
cell membranes in this assay was tested by
addition of unlabelled intact laminin, laminin
fragment P1, P2, or the synthetic peptide
YIGSR at various concentrations.

Results

HT 29 CELLS PREFERENTIALLY ADHERE TO
LAMININ
The adhesion ofHT 29 cells to various substrates
is remarkably different. Within three hours only
3% of the cells adhered to BSA in serum-free
medium compared with 58% adhering to
laminin. Interestingly, a significant adhesion was
also observed to the interstitial collagen type III
(35%), and to pepsin solubilised collagen type IV
(lacking the carboxy terminal propeptide; 25%)
(Fig 2). An incubation period of six hours
increased this rate on collagen type III and IV to
51% and 43%, respectively (Fig 2). Under all
experimental conditions, however, HT 29 cells
showed a preference for laminin rather than for
the collagens type III and IV. Addition of serum
to the cell suspension before assaying attenuated
the differences between substrates (data not
shown). To test the dose response relationship
for laminin-mediated adhesion of HT 29 cells,
plates were coated with laminin solutions of
different concentrations. Laminin up to 2 5
[tg/cm2 clearly stimulated cell adhesion after
which a plateau was reached (data not shown).
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Figure 4: SDS- PAGE ofHT 29 cell membranes (10% gels)
under non-reducing (lane A) and reducing conditions (lane B).
Specific binding oflaminin to two major bands with an Mr or
67 000 and 69 000D was shown after transfer ofnon-reduced
cell membranes to nitrocellulose and incubation with laminin,
followed by incubation with monospecific anti-laminin
antibodies as described in Methods (lane C). Standards are
phosphorylase b (Mr 95 kD), bovine serum albumin (Mr:
68 kD), ovalbumin (Mr: 44 kD), and carbonic anhydrase
inhibitor (Mr: 14 kD).

We also studied the adhesion ofHT 29 cells to
laminin in the presence of affinity purified anti-
laminin- and anti-collagen type IV- (7-S long
domain) antibodies in order to prove the specifi-
city of the laminin action. Anti-laminin anti-
bodies were dose dependent inhibitory suggest-
ing that this interaction is specific, while no

significant effect was noted with anti-collagen
type IV antibodies (data not shown).
To more precisely define the HT 29 cell

binding domain in the laminin molecule, we

tested the effect of added laminin fragments P1,
P2, or the synthetic peptide YIGSR (Fig 3). Cell
adhesion to laminin was strongly inhibited by the
addition of laminin fragment P1 from the central
core of the laminin molecule in a dose dependent
manner whereas fragment P2 originating from
the periphery of the short arms was ineffective
at comparable concentration (Fig 3). The inhi-
bition with the pentapeptide YIGSR was about
10 000 fold less effective in molar terms than with
fragment P1 (Fig 3).

IDENTIFICATION OF LAMININ-BINDING
PROTEINS BY IMMUNOBLOTTING
The presence of specific laminin binding com-

a
C/,
+1
x

C.)
0

x

E
0.

1-4

1-2

1*0'
08

0-6

04

0-2

n-n

i 2
Time (h)

3 4

0-01 0.1 1 1i0
Laminin P1 fragment (ng/mI)

Figure 5: Binding '25I-labelled laminin PI to immobilisedHT
29 cell membranes. Ten micrograms ofcell membrane protein
was dot-blotted on nitrocellulose disks and binding assays were
performed at 20°C as described in Materials and Methods.
Incubation with various amounts of '25I-labelled laminin P1
reveals that laminin PI bound to these cell membranes in a
time (A) and concentration dependent manner (B).

ponents in the cell membranes ofHT 29 cells was
shown by immunoblotting experiments. After
electrophoretical separation of cell membranes
on 10% polyacrylamide gels under non-reducing
conditions, laminin binding components were
identified as two major bands with PI, 67 000 and
69 000 D (Fig 4). There were a numoer of minor
bands migrating with mobilities of 72 000-
100000 and 110000-150000 D. Binding of
laminin to reduced membranes revealed bands of
similar mobilities, however, with a weaker re-
action obviously caused by the loss of higher
ordered protein structure necessary for receptor
ligand interaction (data not shown). Incubation
of nitrocellulose blots of separated cell mem-
branes with '25I-labelled laminin fragment P1
revealed identical bands of laminin binding com-
ponents after autoradiography (data not shown).

BINDING ASSAYS
To further test for the specificity of laminin
binding to cell membrane components, binding
assays for the HT 29 cell membrane fraction
immobilised on nitrocellulose were performed.
These membranes bound 'I5I-labelled human
laminin fragment P1 in a time and concentration-
dependent manner. Binding reached a maxi-
mum after 60 minutes at 20°C (Fig 5a) and was
saturable (Fig 5b).
With 90 (4)% (mean (SD)) relative to binding

of human P1 fragment, the murine fragment P1
bound comparatively well. Binding of equimolar
amounts of murine laminin fragment P2 was
only 11% (10)% (mean (SD)), that for fragments
Ti and T4 61% (17)% and 5 (4)% respectively.

Binding of human laminin P1 to cell mem-
branes could be inhibited by addition of un-

n-n . . . .

I v-4I ,'
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Figure 6: Inhibitory effect of laminin fragments P1, P2,
the synthetic pentapeptide YIGSR or intact laminin on
binding of '25I-laminin fragment P1 to HT 29 cell membranes
(10 Ftgldisk). Before addition ofthe '25I-laminin fragment
P1, varying concentrations oflaminin fragments PI, P2, the
synthetic pentapeptide YIGSR or intact laminin solubilised in
PBSITween were added to the cell membranes immobilised on
nitrocellulose disks. Each point represents the mean (SD) of
triplicate experiments.

labelled murine laminin or murine fragment P1
(Fig 6). Laminin fragment P2 was ineffective in
inhibition of laminin P1 binding to immobilised
cell membranes (Fig 6) supporting the data
from cell adhesion assays. The synthetic peptide
YIGSR inhibited only in a 1000-10000 fold
molar excess over laminin fragment P1 (Fig 6) in
accordance with its lack of inhibition of cell
adhesion in vitro.

Discussion
The present study shows that the basement
membrane glycoprotein laminin acts as a prefer-
ential substrate for attachment and spreading of
human colon adenocarcinoma derived HT 29
cells. Pepsin soluble basement membrane col-
lagen type IV and the interstitial collagen type III
were less preferred substrates. Specificity of
laminin as an adhesion molecule was shown by
the ability of anti-laminin antibodies to prevent
attachment and spreading of HT 29 cells in
a dose dependent manner on laminin coated
dishes. Furthermore, adhesion was competi-
tively inhibited by the addition of murine
laminin fragment P1 originating from the central
part of the cross shaped laminin molecule. Frag-
ment P2 originating from the periphery of the
short arms of the molecule showed no such
inhibition for HT 29 cell adhesion in accordance
with previously reported results from hepato-
cytes. 12

Immunoblotting experiments on separated
HT 29 cell membranes revealed two major
laminin binding components with a Mr of 67 000
and 69 000 D as well as several minor bands with
molecular weights of 72 000-100 000 and
110 000-150 000 D (Fig 4). The characteristics of
the two main bands are similar to those described
for several normal and neoplastic cells. These
cells were shown to react preferentially with
laminin fragment P1 in competition assays with
similar dissociation constants for laminin and

laminin P1 fragment in radioligand binding.
Therefore, it appears likely, that the laminin
binding molecule(s) on the transformed in-
testinal epithelial HT 29 cells described by us
correspond to the 67000 D laminin receptor
identified for other cells in these previous
studies.
Our finding that the receptor binding charac-

teristics to fragment P1 isolated from human
placenta were identical to those of mouse frag-
ment P1 indicates that the receptor binding
domain(s) of the laminin molecule from different
species are similar, if not identical.

In addition to the 67 000 D laminin receptor,
other laminin cell surface binding proteins were
described.9 '° A member of the integrin receptor
family with an Mr 140000 D after reduction,
which may also function as a laminin receptor
was recently identified in a human glioblastoma
cell line." The integrins serving as linkers
between extra- and intracellular components
mainly recognise binding sites that include the
tripeptide Arg-Gly-Asp (RGD), a sequence
which is common to many extracellular and
plasma proteins such as fibronectin, vitronectin
and von Willebrand Factor.34
The minor higher molecular mass gel bands

identified by us by immunoblotting may corres-
pond to such integrin-related laminin-recep-
tors.1" In separated HT 29 cell membranes
bands, compatible with integrins, however, were
much less prominent than those of M, 67000/
69 000 D. Furthermore binding of labelled
laminin fragment P1 to cell membranes could
not be significantly inhibited by high concentra-
tions of the tripeptide Arg-Gly-Asp (own unpub-
lished results), suggesting that the integrins do
only play a minor role in the interaction ofHT 29
cells with laminin. Nevertheless, the presence of
other laminin binding proteins may alter the
affinity of cells for laminin or modulate their
interaction with other extracellular matrix com-
ponents. In this respect, it is an interesting
finding, that in a melanoma cell line two func-
tionally distinct laminin receptors mediate cell
adhesion and spreading."5 Whether multiple
receptor classes for laminin are unique to tumour
cells and lead to an aberrant behaviour is an
interesting but still unsolved question.
Laminin binding cell surface proteins may

play a key part in cell adhesion of normal and
neoplastic cells to basement membranes and in
complex processes such as extravasation and
metastasis. To metastasise, tumour cells must
encounter and traverse the subepithelial base-
ment membranes, migrate through the sub-
epithelial connective tissue filled with cells and
extracellular matrix components and enter the
circulatory system. They must attach again to
the extracellular matrix, preferentially to the
vascular basement membrane, leave the circula-
tory system to be followed by a (clonal) prolifera-
tion in this secondary site. It was suggested23 that
increased amounts of free laminin receptors on
neoplastic cells facilitate adhesion to basement
membranes. Their competitive blockade by the
pentapeptide YIGSR, a sequence domain of the
laminin fragment P1, thought to be responsible
for the interaction with the laminin receptor,36 or
by proteolytic fragments from the central core of
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the molecule reduce the formation of lung met-
astases." 37 In our in vitro experiments, however,
the inhibitory capacity of the laminin penta-
peptide YIGSR on cell adhesion was 10000 fold
lower than that offragment P1. Accordingly, the
pentapeptide inhibited the binding of labelled
fragments to cell membranes much less than
fragment P1. On closer inspection, inhibition of
experimental metastasis as reported by Iwamoto
et al37 was only seen if neoplastic cells were
pretreated with the pentapeptide YIGSR in high
concentrations similar to those found effective in
our studies casting some doubt on the signific-
ance of the specific interaction with the laminin
receptor previously assigned to this peptide.36
The biochemical basis of basement membrane

disruption during tumour invasion is poorly
understood. This phenomenon involves a num-
ber of processes, including the degradation of
epithelial cells such as the IEC-6- and colorectal
factors and production of basement membrane
components by malignant cells themselves.' Al-
though completely undifferentiated intestinal
epithelial cells such as the IEC- and colorectal
carcinoma cell lines produce laminin and col-
lagen type IV abundantly in monocultures,3839
basement membrane synthesis in fetal intestinal
epithelial mesenchymal cocultures and in vivo
occurs mainly in the mesenchyme.4041 Bio-
chemical studies on scirrhous carcinomas of
human stomach suggest that mesenchymal cells
are induced by infiltrating malignant epithelium
to produce increased amounts of collagen type
IV.42 Immunohistological analysis of cultured
human intestinal biopsies from patients with
chronic inflammatory bowel diseases or benign
adenomas indicate that epithelial cells do not
synthesise laminin. Surprisingly, laminin syn-
thesis in primary epithelial cultures of colorectal
carcinomas could be demonstrated immuno-
histologically (own unpublished results). The
question, if malignant transformation of intes-
tinal epithelial cells modifies the synthesis of
basement membrane proteins is still open. In any
case, the active participation of mesenchymal
cells in basement membrane synthesis is ofmajor
importance in normal intestinal mucosa and
malignant disease.
The present study shows high-affinity binding

proteins for laminin with a M, of 67000 and
69000 D in cell membranes of human adeno-
carcinoma derived colon cells. Further investiga-
tions on the expression of these laminin receptors
in relation to the degree of epithelial cell differ-
entiation/dedifferentiation may endow us with
new promising tools for studying cell-matrix
interactions in intestinal inflammation and neo-
plasia.
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