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Abstract : Expressions of genes and proteins of human salivary gland cells (HSG cells) were
investigated on three-dimensional culture comprised in collagen sponge in order to understand the
response of simple epithelial cells at the molecular level.

HSG cells were seeded in collagen sponges (COL-S) (three-dimensional culture) with an agitated
seeding method, and cultured for various times. As a control, HSG cells were cultured on a
polystyrene dish (PS) or a collagen coated dish (COL-C) (monolayer culture).

The morphological features indicate that HSG cells cultured with COL-S presented a globular
shape compared with monolayer culture such as with PS or COL-C. We focused on cytokeratins
(CK) that are used as the marker proteins for epithelia to characterize the cultured cells. In HSG
cells, CK7, CK8, CK17 and CK18 are expressed, but CK13 which is expressed specifically in mucosal
epithelia is not expressed. The expression levels of CK genes were investigated by RT-PCR. The
results were that the level of CK8 and CKI18 were downregulated. The level of CK13 was
upregulated. On the other hand, no alternation of the expression levels of CK7 and CK17 was
observed. Western Blotting was carried out to investigate the expression of protein. The bands of
CK 8 and CK18 were detected. The expression level of CK 8 and CK18 protein was reduced as well
as the mRNA level. CK13 protein was not detected in this way. The expression level of the Nm23-H1
gene, which is one of tumor suppressor genes and concerned with ERK/MAPK signal transduction,
was downregulated.

These results suggest that HSG cells were altered by three-dimensional culture for different
expression patterns of CKs which were not contained in the simple epithelium.
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Fig. 1. Morphological changes of HSG cells in three-dimensional culture.

HSG cells were cultured on polystyrene dish (A, B, C), collagen coat dish (D, E, F) and collagen
sponge (G, H, I) for 1, 3, or 6 days, respectively. HE staining of HSG cells was carried out for

collagen sponge culture: X 200
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Fig. 2. Affect of agitation to human salivary gland cell line (HSG) cultured on collagen sponge.
HSG cells cultured on collagen sponge after absence of agitation (A, B, C) or agitation for 20h (D,
E, F) for 1, 3 or 6 days, respectively. HSG cells were stained HE staining: X 200
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Fig. 3. Expression of cytokeratins in HSG cells.
HSG cells were cultured on polystyrene dish (PS), collagen coat dish (COL-C), collagen sponge
(COL-S), respectively. After the indicated points of incubation, total RNA was isolated from HSG
cells, and expression levels of cytokeratin 7, 8, 17, 18 and 13 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. Values for cytokeratins 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 ¢-test.
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Fig. 4. Western blotting of cytokeratins in HSG
cells.
HSG cells were cultured on polystyrene
dish (PS), collagen coat dish (COL-C),
collagen sponge (COL-S), respectively.
After the indicated points of incubation,
total cell lysates were prepared and
samples were analyzed by Western
Blotting using anti-CK8, 18 and 13
monoclonal antibodies, respectively. A431
cells were used as positive cells of CK13.
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Fig. 5. Expression of Nm23 gene in HSG cells.
HSG cells were cultured on polystyrene
dish (PS), collagen coat dish (COL-C),
collagen sponge (COL-S), respectively.
After the indicated points of incubation,
total RNA was isolated from HSG cells,
and expression levels of Nm23-H1 and
Nm23-H2 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 Nm23 gene 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 four
additional experiments (data are means
*+SD, n=5), *, P<0.05, from ¢-test.
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