
D
ow

nloaded from
 http://aacrjournals.org/cancerres/article-pdf/48/8/2265/2434883/cr0480082265.pdf by guest on 07 July 2022



MONOCLONAL ANTIBODY AND TUMORIGENICITY IN HUMAN PANCREAS
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Fig. 6. Micrograph from fetal pancreas section stained with p78 and PAP,
showing peroxidase reaction on the apical surface of cells forming lumens
(arrows), x 400.

i

Fig. 8. Micrograph from a section of 20-week MNU-treated adult human
pancreas explant, stained with p78 and PAP, showing the presence of peroxidase
reaction on the luminal surface of some of the glands (arrows) and the absence of
the reaction on others (arrowhead), x 400.
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Fig. 7. Micrograph from a section of 4-week MNU-treated expiants of adult

human pancreas, stained with p78 and PAP, showing strong peroxidase reaction
on luminal aspect of cells forming glandular structures (arrow!), x 400.

profiles of normal pancreas, tumorigenic, and nontumorigenic
cell homogenates.

Tissue Specificity and Characterization of Antibody. Sections
from normal adult pancreas incubated in myeloma medium,
followed by incubation in fluorescein-conjugated anti-mouse
IgG, or processed for peroxidase staining, showed no fluores
cence or peroxidase reaction product, respectively (Fig. 2).
Fluorescence microscopy examination of sections from adult

Fig. 9. Micrograph from a section of 24-week MNU-treated expiant, stained
with p78 and PAP, showing the absence of peroxidase reaction in cells forming
atypical glands (arrowheads), x 400.

human pancreases stained with this antibody and fluorescein-
conjugated rabbit anti-mouse IgG revealed diffuse fluorescence
of luminal aspects of parenchyma! cells. The peroxidase method
was more sensitive than the fluorescence technique and showed
staining of small and large lumens. The peroxidase reaction
was present on basal and lateral aspects of some cells but
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Fig. 10. Micrograph from a section of 4-week MNU-treated aduli human
pancreas expiant incubated in p78 and fluorescein-conjugated anti-mouse IgG,
showing intense luminal fluorescence of ductules (arrow) and acini (arrowhead).
X400.

Fig. 12. Micrograph from a section of 24-week MNU-treated adult human
pancreas expiant, incubated in p78 antibody and fluorescein-conjugated anti-
mouse IgG. showing atypical cells lacking fluorescence (arrowheads), x 400.
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Fig. 11. Micrograph from a section of 20-week MNU-treated expiant, incu
bated in p78 antibody and fluorescein-conjugated anti-mouse IgG, showing strong
fluorescence of some glandular structures (arrows) and the lack of immunofluo-
rescence in others (arrowheads), x 400.

appeared as sharp lines on the luminal aspect of acini (Fig. 3),
in interlobular ducts (Fig. 4), and in the larger and main
pancreatic ducts (Fig. 5). The connective tissue and blood
vessels were negative. Sections from fetal pancreases showed a
similar pattern of peroxidase staining of the luminal cell surface
(Fig. 6). The fetal and adult pancreases were the only tissue

Fig. 13. Hypervariable polymorphism in //Â«ellI fragments of human pan
creatic cell lines probed by 5' end-labeled (|r"P|ATP) 282-base pair Cla\-Hae\\\
fragments of M13 DNA: T-24 (human bladder carcinoma cell line) (II: adult
human pancreas and spleen (/>'and C ); tumorigenic cell lines \l> (1-2), and /
(T-I)]; splenocytes from their respective cadaveric donors (F and G); and
/ (NT-16), and J and K); and Hindlll fragments of A-DNA (L).

showing affinity for this antibody. Sections from other organs
and tissues were negative.

Control Explants. Explants cultured in the absence of MNU
revealed increasing central necrosis after the first 4 weeks in
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Fig. 14. Micrograph from a H&E-stained paraffin section of nontumorigenic Fig. 16. Micrograph from a H&E-stained section of tumorigenic cells T-l,
cells NT-16, showing cells of similar size and shape with regular nuclei, x 280. showing cells of irregular size and shape with abnormal nuclei, x 280.

Fig. IS. Micrograph from a section of nontumorigenic cells N I Id. incubated
in p78 and PAP, showing an abundance of peroxidase reaction in particular along
the slit-like lumens formed by two or more cells (arrows), x 400.

Table 1 Cyloiype andp78 expression in chemically induced tumorigenic (T) and
nontumorigenic (NT) cell lines

Cell
lineAcinarmarkerDuctalmarkerTumor

in
nude micep78

cell
surfaceM,

78.000 in
WesternblotNT-2

+ + +
NT-8 + + +
NT-16 + - + +
T-l + +
T-2 - + +

Fig. 17. Micrograph from a section of tumorigenic cells, incubated in p78 and
PAP, showing a total absence of peroxidase reaction, x 400.

culture (16). The living parenchyma! cells in expiants cultured
for up to 6 months showed the presence of the p78 marker
detected by fluorescence and peroxidase techniques.

MNU-treated Explants. Parenchymal cells in MNU-treated
expiants cultured for up to 16 weeks, including cells in hyper-
plastic glands, revealed the presence of the marker detected by
this antibody. The distribution of this marker was similar to
that of normal pancreas during the first 4 weeks of culture.
Sections from expiants treated with MNU for 4 to 6 weeks
showed irregular and intense peroxidase staining of the apical
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Fig. 18. Micrograph from a section of a poorly differentiated primary carci
noma of human pancreas, incubated in p78 and fluorescein-conjugated anti-
mouse IgG, showing a total absence of fluorescence, x 400.

Fig. 19. Micrograph from a section of a well-differentiated primar)' carcinoma
of human pancreas, incubated in p78 and fluorescein-conjugated anti-mouse IgG,
showing a total absence of fluorescence in tumors cells (arrowhead) and strong
fluorescence in the adjacent normal pancreas (arrows), x 400.

surface of the cells forming glandular structures (Fig. 7). The
staining irregularity of luminal surface increased with duration
of treatment, and the absence of staining in a number of atypical
cells and glands was apparent in expiants exposed to MNl â€¢for
more than 16 weeks (Figs. 8 and 9). The normal distribution of
this marker in expiants treated with MNU for 4 weeks was
confirmed by immunofluorescence (Fig. 10). Bright fluores

cence was present on the apical cytoplasm of most cells in
expiants treated with MNU for more than 16 weeks (Fig. 11).
Atypical glandular structures, formed by cells, some of which
were completely devoid of fluorescence, were also present (Fig.
12).

DNA Fingerprinting. Fingerprints of DNA from splenocytes
and pancreatic tissues of each cadaveric donor revealed identical
profiles. Each cell line showed DNA fingerprints (Fig. 13),
identical with those of splenocytes or pancreatic tissues from
the cadaveric donor of its origin.

Nontumorigenic Cell Lines. Only one of the 24 clones derived
from the 2-week MNU-treated expiants developed into a cell
line and propagated beyond 3 years. The remaining isolates
underwent senescence between the 2nd and 15th generations.
Two and four cell lines were developed from six clonal growths
of the 8- and 16-week-old MNU-treated expiants, respectively.
Only three cell lines NT-2, NT-8, and NT-16, were adapted to
Dulbecco's modified Eagle's medium supplemented with 10%

fetal bovine serum. Morphologically the nontumorigenic cell
lines showed cells of regular size and shape with abundant
cytoplasm and relatively small regular nuclei (Fig. 14). All
nontumorigenic cell lines derived from MNU-treated expiants
expressed cell surface ductal determinants detected by HP-DU-
1 antibody and were negative for acinar cell surface markers.
The presence of the p78 marker on the cell surface and in
particular along the slit-like lumens formed by two or more
cells was detectable by immunofluorescence. The peroxidase
staining was also pronounced along the lumens formed by these
cells. The cytoplasmic and nuclear staining was weak, however,
but some cells appeared to contain more peroxidase reaction
than others (Fig. 15). While the intensity of fluorescence and
peroxidase reactions varied greatly from cell to cell in each cell
line, there seemed to be no differences in overall presence of
this marker among cell lines derived from expiants after 2, 8,
and 16 weeks of treatment with MNU (Table 1).

Tumorigenic Cell Lines. Tumor nodules were developed in
nude mice within 8 weeks following s.c. injection of 1-2 x IO6

cells from tumorigenic cell lines. Morphologically the cells
appeared irregular in size, shape, and contained relatively large
eccentric nuclei (Fig. 16). The sections from tumorigenic cell
lines showed the presence of ductal determinants on cell surface
detected by HP-DU-1 antibody. The intensity of cell surface
fluorescence due to HP-DU-1 antibody varied greatly from cell
to cell but most cells revealed bright fluorescence. Both cell
lines, PT-1 and PT-2, showed a total absence of p78 marker
(Table 1) by immunofluorescence and peroxidase staining
(Fig. 17).

Pancreas Carcinoma. One poorly differentiated and two well-
differentiated adenocarcinomas were studied. Histologically,
the degree of tissue preservation varied from case to case and
from section to section in each case. The p78, marker was
undetectable in tumor cells by peroxidase or fluorescent method
(Fig. 18). The marker was however, present in normal pancreas
adjacent to carcinoma cells in all three cases (Fig. 19).

DISCUSSION

A monoclonal antibody was produced by using adult human
pancreas parenchyma! cell suspension as immunogen. The an
tibody reacted exclusively with a membrane-associated marker
of normal human pancreas epithelium. This IgG3 antibody
detected an immunoprecipitable protein with an approximate
molecular weight of 78,000. The marker protein detected by
immunohistochemistry was membrane associated in paraffin-
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embedded and fixed tissue sections from fetal and adult pan
creas, nontumorigenic cell lines and normal parenchyma in
three cases of primary carcinoma of pancreas. It was not de
tected in primary carcinomas of pancreas, in anaplastic cells in
human pancreas expiants treated with MNU, or in tumorigenic
cell lines derived from these expiants. The presence of this
marker in fetal pancreas, in the absence of mature acinar or
ductal structures, and in nontumorigenic cell lines with no
morphological signs of differentiation, suggests it to be other
than a differentiation or a postdifferentiation marker. Also, its
abundance in nondividing adult parenchymal cells, seems to
negate its direct relationship with cell proliferation. Its loss in
tumorigenic cell lines suggests a relationship between its loss
and tumorigenicity.

All cell lines derived from MNU-treated human pancreas
expiants express cell surface HP-DU-1 determinants which

indicate lineage identity. The tumorigenic cells, however, differ
from nontumorigenic cell lines by the absence of a p78 marker.
This, together with the absence of this marker in primary
carcinoma of human pancreas and its presence in the normal
pancreatic parenchyma adjacent to cancer cells, suggests a
possible role for the loss of this marker in tumorigenesis.

It is recognized that most carcinomas are monoclonal and
therefore the loss of a number of differentiation markers, be
longing to other parenchymal cell types, from the total protein
pronte of tumor cells is expected. Indeed, this was the case
when the total protein profiles of normal human pancreas and
tumorigenic and nontumorigenic cell lines were compared.
There were qualitative differences, loss of bands, in the Coo-
massie blue-stained total protein profiles of tumorigenic and
nontumorigenic cells when compared with those of normal
pancreas homogenates. The loss of the p78 marker, however,
is only demonstrable by Western analysis.

The control of tumorigenicity in human cells is complex and
appears to involve both genetic and epigenetic mechanisms.
The absence of some normal chromosomes, including chro
mosomes 13 and 21, in tumorigenic cell lines was recently
reported from this laboratory ( 17). The localization of the gene
for p78 marker on any of these chromosomes may provide
additional support for the role of this marker in tumorigenicity.
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