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Abstract The biosynthesis of basement membrane mol-
ecules and fibronectin was studied in vitro in the two dif-
ferent human cell systems (ACC2 and ACC3) estab-
lished from adenoid cystic carcinomas (ACC) of the sali-
vary gland using immunofluorescence and confocal mi-
croscopy. When the cells were attached and spread on
dishes, fine granular immunofluorescence for type IV
collagen, laminin, heparan sulphate proteoglycan, entac-
tin, and fibronectin first appeared diffusely in the cyto-
plasm, and then changed into aggregation of coarse gran-
ules in the perinuclear area. With formation of colonies,
these signals were present in the extracellular space, ini-
tially in the basal aspect of attached cells and conse-
quently in the lateral intercellular space. After the cells
formed a confluent monolayer, extracellular signals start-
ed to decrease in inverse proportion to the reappearance
of intracellular ones. The results indicate that the paren-
chymal cells of ACC synthesize these five extracellular
matrix molecules, secrete them into the extracellular mi-
lieu and remodel the extracellular deposits. It is suggest-
ed that the characteristic stromal architecture of ACC,
represented by stromal pseudocysts, results from their
own secretion of the basement membrane molecules and
fibronectin.
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Introduction

Adenoid cystic carcinoma (ACC) arising in the human
salivary gland is characterized histopathologically by
cribriform structures which consist of two types of lumi-
nal structures: one consists of stromal pseudocysts sur-
rounded by myoepithelioid cells and the other is com-
posed of ductal mimics containing salivary material in
their lumina [4, 8, 19, 23, 30]. Previous immunohisto-
chemical studies using surgical material have shown that
the stroma of ACC including the pseudocystic space
contains basement membrane molecules: type IV colla-
gen, laminin, heparan sulphate proteoglycan and entac-
tin [1, 6, 10, 32, 33]. Since the pseudocystic space con-
tains no cellular component but is surrounded by tumour
cells, it has been assumed that the extracellular matrix
retained in the space has been produced by the paren-
chymal cells [8, 10, 23]. Further, frequent invasion
along peripheral nervous tissues or haematogenous me-
tastasis seen in this tumour may relate to the affinity of
the cells for basement membranes, as vascular vessels
and peripheral nerves are rich in basement membranes
[10].

Morphological evidence indicates that the psecudocys-
tic structures result from an excessive basal secretion and
retention of extracellular matrix produced by the tumour
cells [7, 9, 14, 15, 29]. However, it is unknown whether
the characteristic stroma of ACC is produced by the pa-
renchymal cells or by stromal cells.

In this study, we sought to confirm that these base-
ment membrane molecules in the stroma are produced by
the parenchymal cells themselves. To this end, we used
two cell systems, ACC2 and ACC3, independently estab-
lished from the human ACC [13]. We determined the
biosynthesis of the four basement membrane molecules
and fibronectin immunohistochemically in vitro.
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Materials and methods

Two cell systems, ACC2 and ACC3 were established from ACC
arising in a palatal minor salivary gland of a 28-year-old woman
and in the parotid gland of a 49-year-old man, respectively [13].
The cells were cultured in RPMI-1640 medium (Nissui, Tokyo, Ja-
pan) containing 15% fetal calf serum (Gibco-Life Technologies,
Gaithersburg, Md., USA), 1% glutamine, 50 ug/ml streptomycin
and 50 IU/ml penicillin, and incubated at 37° C in humidified 5%
carbon dioxide/95% air atmosphere. For this experiment, the ACC2
and ACCS3 cells between the 150 and 170 passages were used.

All the primary antibodies used in this study were polyclonal
antibodies raised in rabbits against four basement membrane mol-
ecules: human type IV collagen, human laminin (P1 fragment),
mouse heparan sulphate proteoglycan (core protein) and mouse
entactin as described elsewhere [10]. Fibronectin was purified
from human plasma by the method of Engvall et al. [11] and the
antiserum was raised in rabbits. These polyclonal antibodies were
purified by passage through columns of antigen-coupled Sepharo-
se-4B (Pharmacia, Uppsala, Sweden). In immunohistochemical
experiments, the antibodies were used at protein concentrations of
10-50 pg/ml. The second antibodies were rhodamine-conjugated
goat anti-rabbit IgG (1:50, Miles Scientific, Naperville, I11., USA).

ACC2 and ACC3 cells at a concentration of 3x10¢ in 0.1 ml
culture medium were injected subcutaneously in the back of three
each of male BALB/c (nu/nu) mice, 4 weeks of age. The animals
were housed in clean boxes in a sanitary and ventilated animal
room and maintained under constant conditions (22°C, 12h
light/dark cycle) with free access to sterilized solid food and auto-
claved water. With the animals under ether anaesthesia, the trans-
planted tumour masses were excised, fixed in 95% ethanol over-
night at 4° C and embedded in paraffin. Serial sections cut from
paraffin blocks were utilized for histological examination with
haematoxylin and eosin, toluidine blue, alcian blue (pH 2.5,
1.0 and 0.5) stainings, periodic acid Schiff (PAS), and the peroxi-
dase-antiperoxidase immunostainings with antibodies described
above.

The growth rates of ACC2 and ACC3 were determined by enu-
meration of cell nuclei from the replicate culture method [17]. The
cells were seeded at cell concentration of 3x10% in 1 ml complete
medium in a 2 mi plastic tube with a screw cap, fed every 2 days
with fresh medium, and incubated at 37° C in an airtight condi-
tion. The cell numbers were counted for three sets of tubes every
24 h for 10 days. In order to examine the effect of extracellular
matrix on the growth of ACC cells, another set of plastic tubes
were coated with fibronectin at concentration of 30 pug/ml in 0.05
M TRIS-hydrochloric acid (pH 7.4) for 24 h at 4° C prior to seed-
ing the cells. Fibronectin was prepared from the human plasma as
described above. Student’s #-test was used for statistical analysis.

For immunohistochemistry, the cells, at concentration of 3x104,
were plated onto a 35 mm plastic dish in which a piece of cover
glass was placed. The dishes were fixed with 4% paraformalde-
hyde in 0.1 M phosphate buffer (pH 7.4) for 30 min on ice every
24 h for 10 days after plating, and then permeabilized by adding
with 0.2% Triton X-100 into the fixative for 20 min on ice. After
overnight treatment with 5% milk protein in phosphate buffered
saline (PBS; pH 7.4) containing 0.05% Triton X-100 to prevent
non-specific protein binding, the dishes were stained with an indi-
rect immunofluorescence technique. They were incubated with the
primary and secondary antibodies for 1 h each at room tempera-
ture. Bach dish was divided into six compartments with rubber ce-
ment, to perform six different immunostainings, including a con-
trol experiment, simultaneously. After immunostaining, cover
glasses were removed from the dishes and mounted on slide glass-
es with 90% glycerol in PBS. As controls, nonimmune rabbit IgG
was used of specific primary antibodies. The slides were examined
in a phase contrast microscope equipped with epifluorescence op-
tics and an automatic camera system (Olympus BH-2, PM10AD,
Tokyo, Japan). Representative slides were photographed on Fuji-
chrome 400 film.

Confocal microscopy was carried out on immunostained sec-
tions using a laser scanning microscope (Olympus LSM-GB200).

An argon ion laser operating at 515 nm was used as the excitation
source. The scan time was 10 s per frame. Ten-to-twenty frames
0.8 um or 1 um each in Z-axis from the bottom to the surface of a
fixed cell layer were scanned for each antibody. Confocal images
saved in a personal computer (Hewlett Packard Vectra 386/25)
were photographed by using a film recorder (Avio FR-3000, To-
kyo, Japan) and Kodak T-Max film.

Results
Transplanted tumor

After 2-4 weeks of injection of transplanted ACC2 and
ACC3 cells, subcutaneous tumour masses of 5—20 mm
in diameter were formed in the backs of BALB/c
(nu/nu) mice. On cut section of surgically removed tis-
sues, the tumours were well encapsulated with a smooth
and thin layer of fibrous tissue and were greyish white
in colour. Histologically, there were numbers of pseudo-
cysts in the tumour nests (Fig. 1a). The cystic contents
were PAS/alcian blue-positive and showed metachroma-
sia with toluidine blue staining (Fig. 1b). Furthermore,
these cystic spaces were immunopositive for fibronectin
and the four basement membrane molecules (Fig. 1c).
ACC2 and ACC3 cells were shown to preserve the abili-
ty to form pseudocystic structures, the basic characteris-
tic of ACC.

Cell growth

As shown in Figure 2, the doubling time of ACC3 cells
was about 36 h. On the second day after plating, ACC3
cells started logarithmic growth and entered their station-
ary phase after day 6. The maximum cell number,
4.5x105, 15 times the initial number of cells plated, was
obtained at day 9, thereafter ACC3 cells decreased in
number. When seeded in tubes precoated with fibronec-
tin, the doubling time of ACC3 cells became much short-
er (16 h), and they increased in number up to 20 times at
day 9. The difference between the two conditions was
statistically significant through the experimental period
(P<0.01), especially from days 2-7 (P<0.001). ACC2
cells showed almost the same growth pattern (data not
shown). The results indicate that ACC2 and ACC3 cells
proliferated more in the presence of fibronectin.

Immunohistochemical study

ACC2 and ACC3 cells were shown to produce at least
four basement membrane molecules: type IV collagen,
laminin, heparan sulphate proteoglycan and entactin in
addition to fibronectin. Since there was no distinct differ-
ence in the staining patterns between ACC2 and ACC3
cells, we describe the results of immunofluorescence
without distinguishing the two in the following.

On the first day after seeding, diffuse or fine granular
signals for these molecules were seen in the cytoplasm.



"> .'..r. S = \‘}.“‘ SR TS
adinn ke AR g N
p:: ".‘“ & '..':‘\i‘:“‘.'; ':’_’ . _“.‘A_"\Q '. 'b“
L 8T Ty - >y i \l
" @ & ...:‘-‘_!‘ ‘O..“‘_ i*‘ﬁ.&'h :‘(g_
M Ny & - ) e LT
i\ 188, F | & : :. f*~‘ ‘“‘.._"‘
) P a U N g"“{\"‘h gy, Mnle
- i 4] o Lla® S :: “
\ wala Xy 4 Pndtae -;E:} vr N
Nl ey 20 v
A : Be¥oolpeih o8
\ " "':.-‘ Q}_ni‘b 45 4 "‘:é-‘nm'
b e et

5 N ¢ "l T e 5

s _swb .;. ] '.q'_'l g o 8 ‘c 3 X
gl g 83% N ¢
HIA e LR
SRNNGE. W MRN8 Y et

e

Fig. 1a—c Histology of transplanted tumour of ACC3 cells. a
Haematoxylin and eosin, b alcian blue stain (pH 2.5) and ¢ immu-
noperoxidase stain for heparan sulphate proteoglycan (HSPG),
x150. Pseudocystic spaces stain positive for alcian blue and base-
ment membrane molecules

We called this appearance the “endopasmic reticulum
(ER) pattern”. Then, they became condensed into the
perinuclear area, which we called the “Golgi pattern”.
Soon after the Golgi pattern appeared, the staining
changed into punctate or short-linear structures in the in-
tercellular spaces whereas intracellular signals disap-
peared. The intermittent extracellular fluorescence be-
came continuous, resulting in a honeycomb-like mesh-
work around individual cells. Then, extracellular depos-
its of these molecules became thicker over the cellular
areas. After confluence, the thick extracellular staining
started to decrease and intracellular signals re-emerged.
Such a continual change in the immunostaining pattern
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Fig. 2 Growth curve of ACC3 cells with ([<)) or without (@) the
presence of fibronectin (FN), measured by replicated culture
method. Significant difference from value for absence of fibronec-
tin by Student’s r-test (2 P<0.01, b P<0.001)

was congistent irrespective of the molecules examined,
although there were minor variations. In the following,
we will describe the details.

Type 1V collagen

An intracellular fluorescence signal for type IV collagen
was initially observed 24 h after plating. The staining
was diffuse and finely granular (Fig. 3a). From day 2 to
day 4, the granular staining greatly increased in size,
number and intensity (Fig. 3b). We interpreted these sig-
nals as type IV collagen biosynthesized in the rough ER
(rER), so that we called this type of staining the ER pat-
tern. At day 5, the predominant feature was aggregation
of intracellular signals in the perinuclear area. This was
interpreted as transport of type [V collagen molecules in-
to the Golgi apparatus; the Golgi pattern (Fig. 3c). At
day 6, finely dotted or thread-like staining appeared in
the extracellular space for the first time (Fig. 3d). This
was regarded as intercellular deposition of type IV colla-
gen secreted from the cells. Figure 3e shows advanced
extracellular accumulation of type IV collagen after day
7. When the extracellular deposits were conspicuous
over ACC cell colonies, the intracellular staining became
indiscernible. The cells reached confluence by day 8.
Thereafter, cell nests with ER/Golgi patterns frequently
re-appeared, whereas their extracellular signals became
less intensive (Fig. 3f).

Laminin

The ER pattern for laminin was seen at day 1 (Fig. 4a).
Then, intracellular signals became larger and more in-
tense at the periphery of cells (Fig. 4b). The Golgi pat-
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Fig. 3a—f Immunofluorescence
for type IV collagen in ACC3
cells. a Day 1, x400. b Day 3,
x480. ¢ Day 5, x480. d Day 6,
*x480. e Day 7, x560. f Day 8,
x200. Signals of endoplasmic
reticulum (ER; a, b) and Golgi
patterns (c) change into extra-
cellular dots (d) or meshes (e).
Intracellular signals reappear
with decrease of extracellular
ones at a later stage (f)

Fig. 4da—d Immunofluores-
cence for laminin in ACC3
cells. a Day 1, x400. b Day 3,
x400. ¢ Day 5, x560. d Day 6,
x400. ER (a, b), Golgi patterns
(¢) and web of extracellular de-
posits (d) are clearly distin-
guished




Fig. 5a-d Immunofluores-
cence for HSPG in ACC3 cells.
a Day 1, x560. b Day 2, x560.
¢ Day 35, x480. d Day 7, x560.
ER (a, b) and Golgi patterns (c)
and meshworks in intercellular
space (d) are obviously recog-
nized

tern first appeared earlier than that of type [V collagen at
day 4, and increased in number and intensity at day 5
(Fig. 4c). The Golgi pattern of laminin was more intense
than any other extracellular molecules examined. At day
6, extracellular signals started to appear and haphazard
deposits were noticeable (Fig. 4d). From the eighth day
after plating, ER and Golgi patterns were shown up
again with decreased extracellular staining.

Heparan sulphate proteoglycan

Immunostaining patterns for heparan sulphate proteogly-
can were quite similar to those of type IV collagen. ER
pattern was seen at day 1 (Fig. 5a) and staining intensity
gradually increased with time (Fig. 5d). At the fifth day
after plating, the Golgi pattern was emerging (Fig. 5¢).
Punctate signals were characteristic of heparan sulphate
proteoglycan. From the sixth day after plating, the extra-
cellular signals were increased, while intracellular ones
decreased (Fig. 5d). After day 9, ER and Golgi patterns
returned.

Entactin

Immunofluorescence for entactin was not so evident as
that of the other molecules examined. Its ER pattern with
a small number of granula signals was observed from
day 1 to day 5 (Fig. 6a). During this period, the Golgi
pattern of staining appeared in only a small number of
cells. At the last stage of the culture, minimal extracellu-
lar signals were seen but they did not develop to a web-
like accumulation (Fig. 6b).
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Fig. 6a, b Immunofluorescence for entactin in ACC3 cells. a Day
1, x500. b Day 10, x500. Both ER pattern signals (a) and intercel-
lular deposits (b) are in less plentiful
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Fig. 7a, b Immunofluorescence for fibronectin in ACC3 cells. a
Day 4, x600. b Day 7, x500. In contrast to its faint ER pattern (a),
thick extracellular deposits (b) are characteristic of fibronectin

Fig. 8a—d Confocal images for
HSPG immunolocalization in
ACC3 cells, at day 2, showing
ER pattern. Slices are arranged
from cell base (a) to top (d). a
3.2 um, b 4.8 um, ¢ 6.4 um and
d 8.0 um from bottom of cell,
%x560. ER pattern signals are
condensed in equatorial zone of
nucleus (b, ¢)

Fibronectin

Although similar results were obtained for fibronectin,
extracellular deposits of fibronectin were the most con-
spicuous feature (Fig. 7b), in contrast to a rather faint ER
pattern (Fig. 7a). Furthermore, remodelling of extracellu-
lar deposits and revival of Golgi pattern were noticeable.

Confocal immunofluorescence

Representative confocal images for signals of ER pat-
tern, Golgi pattern, and extracellular deposits of extracel-
lular matrix molecules examined, revealed no definite
differences in X-Y axis slice images among the five mol-
ecules. Figure 8 shows four consecutive slices at Z axis
of ACC3 cells immunostained for heparan sulphate pro-
teoglycan at day 2. Fine granular signals of ER pattern
were most concentrated at 4.8-6.4 um from the cell
base. Vertical reconstruction of X-Y axis slices showed
that ER pattern signals were localized around the equato-
rial zone of a nucleus. Punctate signals of the Golgi pat-
tern were more coarse and intensive than those of the ER
pattern. Figure 9 shows that signals for laminin were lo-
calized around nuclei mainly at the equatorial zone (Fig.
9¢; 5 um from the cell base) and in the lower part of the
cells (Figs. 9a, b; 3—4 um from the cell base). The granu-
lar signals were in general divided by size, into ER and
Golgi patterns. These two types of signal were both ob-
served throughout the experimental course, although the
ER pattern was predominant until day 3 and after that the
Golgi pattern predominated until day 6.




Fig. 9a-d Confocal images for
laminin immunolocalization in
ACC3, at day 5, showing Golgi
patterns. a 3 wm, b4 um, ¢ 5
um and d 6 pm from cell base,
%x570. Golgi pattern signals are
localized around (b, ¢) or under
(a) nuclear equatorial zones

Fig. 10 Confocal images for fibronectin immunolocalization in
ACC3 cells, at day 6, showing extracellular deposition in dotted or
short linear fashion at basal surface of cells, x460. Linear signals
are generally paralleled in the same directions

When compared with conventional immunofluores-
cence, extracellular signals were more distinctly local-
ized by this technique. In early stages, extracellular sig-
nals appeared on the basal surfaces of cells and were
clearly detectable, as the confocal microscopy eliminated
stratified cytoplasmic signals. Initially dotted signals
changed gradually into straight or corrugated lines which
were arranged in parallel. These linear signals sometimes
showed a centripetal arrangement within each cell (Fig.
10). While the basal aspect of cells was extensively
spread with a web of extracellular deposits (Fig. 11a),
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lateral or intercellular signals started to appear (Figs.
11b, c). They were accumulated nearly up to the apical
surface of cells by the time of confluence (Fig. 11d).
During the process of lateral and intercellular accumula-
tion, fluorescence at the cell base decreased in area and
in intensity.

Discussion

The present study has demonstrated the apparent biosyn-
thesis of fibronectin and the four basement membrane
molecules: type IV collagen, laminin, heparan sulphate
proteoglycan and entactin by the parenchymal cells of
ACC. The cell systems used in this study were estab-
lished independently from different sources of human
minor salivary gland and parotid gland [13]. However,
there was no definite difference between the two in terms
of proliferation profiles and productivity of extracellular
matrix. The transplantation experiment indicated that
these cells preserved their nature to form pseudocystic
cavities, which were shown to contain the five extracel-
lular matrix moieties immunohistochemically.

We have already shown that the pseudocysts charac-
teristic of this type of carcinoma are filled with at least
four constituent molecules of the basement membrane
[10]. The present study shows evidence that the stromal
accumulation of basement membrane molecules resulted
from tumour cell secretion. This had been suggested in
the previous electron microscopic studies, showing no
cellular components but multiple layered basement
membrane-like structures in the pseudocystic space [7, 9,
14,15, 29].
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Fig. 11a~d Confocal images
for fibronectin immunolocal-
ization in ACC3 cells, at day 8,
showing extracellular deposi-
tion in linear fashion at basolat-
eral surface of cells. a 5.6 |m,
b 7.2 um, ¢ 8.8 um and d 10.4
pm from cell base, x570. There
are thick deposits of fibronectin
at the lateral and intercellular
space (b, ¢) as well as at the
basal surface of cells (a). Inter-
cellular signals are accumulat-
ed up to the level of the apical
surface (d)

Production of basement membrane molecules by
ACC has been suggested by the three previous experi-
ments. One is the xenograft of ACC tissues into nude
mice shown by Barsky etal. [2]. They demonstrated
laminin and type IV collagen in the extracts of trans-
planted tumour tissues by enzyme-linked immunosorbent
assay and sodium dodecyl sulphate polyacrylamide gel
electrophoresis. Two others are immunohistochemical
demonstrations in cell lines established from ACC of the
human salivary gland. Sobue et al. [27] showed type IV
collagen, laminin, fibronectin and chondroitin sulphate
proteoglycan in the intercellular matrix and on the sur-
face of the cells by the immunoperoxidase technique.
Shirasuna et al. [25, 26] isolated two cell lines from two
different ACCs. They showed that these cells had myo-
epithelial nature and potential for the production of fi-
bronectin, laminin and type IV collagen. However, they
merely showed immunoreactions for these molecules at a
single section of culture and there has been no extensive
investigation on the secretory pathway of those mole-
cules in these cell systems. In the present study we were
able to show direct evidence of biosynthesis of five ex-
tracellular molecules by the tumour cells, the process of
intracellular transit and extracellular deposition of the
molecules in the course of ACC2/ACC3 growth in cul-
ture.

Our time course study revealed that biosynthesis of
the five molecules was first represented by the intracellu-
lar ER and Golgi patterns of immunofluorescence. The
transition from intracellular signals to extracellular ones
and the developing of extracellular signals from punctate
or linear to meshwork patterns indicated that these mole-
cules were secreted to the extracellular space by

ACC2/ACC3 cells. The results suggest that a large part
of the characteristic stroma of ACC is formed by the pa-
renchymal cells, although ACC cells may change their
phenotypic expression for these molecules significantly
under culture conditions. Furthermore, it is still a matter
of controversy whether the stromal cells take part in for-
mation of the characteristic stroma.

Confocal microscopy is an essential tool for determ-
ing the intracellular localization of molecules [28]. It is
even more powerful than electron microscopy for a chase
study of secretory protein dynamics. The most attractive
is three dimensional rearrangement of multiple Z-axis
slice images. In the present study, we were able to local-
ize granular signals for basement membrane molecules
possibly in the rER and Golgi apparatus around the nu-
clear equatorial zone or in the lower space. This tech-
nique also enabled us to distinguish signals on the cell
base from intracellular ones. The parallel arrangement of
basal surface signals suggests that ACC cells left their
traces of spreading and migration via focal contacts [34].
Based on these observations, we speculate that the extra-
cellular matrix molecules are first secreted from the bas-
al aspect of cell membranes for easier spreading and mi-
gration, followed by secretions from the lateral surface.
These molecules seem to be synthesized and modified in
the lower zone of the cell, that would not be inconsistent
with their basolateral secretory pathways. Since we did
not observe apical secretions of those molecules, cellular
polarity might be organized in these cell systems. Hepa-
ran sulphate proteoglycans of basement membrane type
have been shown to be contained in the culture media of
bovine endothelial cells [22], mouse parietal yolk sac
carcinoma PYS-2 cells [35] and mouse teratocarcinoma



HRO cells [18], although their pathways of shedding into
the media were unknown. The present result suggests
that the lateral secretion, but not apical, would be a pos-
sibility for those cells in monolayer cultures.

It has been well documented that extracellular matri-
ces including basement membrane constituent molecules
have potential to promote cellular growth or differentia-
tion, and organogenesis [31]. In the present study, an ac-
celerated growth of ACC2 and ACC3 cells was con-
firmed by the presence of fibronectin, especially in the
early stages of culture. The decline of their growth
curves seems to be in concordance with extracellular ac-
cumulation of the five molecules by their own secretion.
Lateral and intercellular association with extracellular
matrix molecules might not benefit growth these cells in
a monolayer culture. Anyhow, we consider that ACC2
and ACC3 cells are valuable cell systems for various
kinds of extracellular matrix studies.

Recent advances in the basement membrane study
have owed a great deal to the mouse (Engelbreth-Holm-
Swarm) (EHS) tumour [21, 31]. Most of the basement
membrane molecules were isolated from this tumour and
then characterized [3, 5, 12, 24] and EHS tumour-derived
specimens have been supplied for sources of biological
experiments and as antigens for raising antibodies. Re-
cently, significant difference in molecular structures were
found between the human heparan sulphate proteoglycan
core protein and the murine EHS derived one {16, 20], al-
though it is unknown whether such differences between
species play an important role in in vitro experimentation.
The present results suggest that our cell lines are good
sources of human basement membrane components, as
there have been no other basement membrane producing
cell systems of human origin available for the present.
Barsky et al. [2] showed that the yields of laminin and
type IV collagen from ACC xenografts in nude mice was
16% and 18% (mg protein/g tumour), respectively, of
EHS tumours.

Since the information obtained here is based only on
light microscopic immunohistochemistry for fibronectin
and basement membrane proteins, we need more investi-
gation of their immunolocalization at electron micro-
scopic level and of gene expression before the complete
pathways of these molecules from intracellular transport
to extracellular deposition is made clear.
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