


ENDOGENOUS SURFACE LECTINS AND MALIGNANCY

Fig. 7. Phase-contrast photomicrographs of
SPDF (4-C) and SPDF-T (4’-C’) fibroblasts. A
and A’, sparse monolayer; B and B’, confluent
cultures; C and C’, colony growth in semisolid
medium (0.5% agarose).
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Fig. 8. Fluorescence distribution of normal (V) and transformed (7°) Sprague-
Dawley fibroblasts stained with SD7 antilectin antibodies. Inset: percentage of
fluorescent cells at each gain of the FACS. b.g., background fluorescence.

exhibiting molecular weights of 14,500 and 34,000, respec-
tively. These 2 proteins were also recognized by mAb 5D7 on
blots of total cellular proteins. In a previous analysis of chlor-
amine-T-oxidized '*’I-labeled affinity-purified lectin of B16
melanoma cells a M, 68,000 component was also detected (16).
Since this protein is not detected, following affinity purification

of metabolically labeled lectin it is plausible to assume that the
iodinated M, 68,000 protein was an aggregate of the lower
molecular weight lectin molecules.

The lodgment, attachment, and growth of blood-borne neo-
plastic cells depend largely on cell-cell adhesion, which is a cell
surface-mediated phenomenon (1, 2, 5-7). It is possible that in
vivo cell surface lectins recognize and bind galactosyl residues
on different side chains of the same serum glycoprotein mole-
cule. Thus, the glycoprotein can serve as a cross-linking bridge
between adjacent cells and subsequently lead to the formation
of cell aggregates. Alternatively, cell surface lectins may interact
directly with cell surface carbohydrate residues on adjacent
tumor or normal host cells, leading to the formation of tumor
cell emboli. Furthermore, both types of interactions may occur
simultaneously. The increased endogenous lectin density on the
surface of the metastatic UV-2237 fibrosarcoma of K-1735
melanoma cells (Fig. 1) may support the hypothesis that the
cell surface lectins play a role in expression of the metastatic
phenotype of some tumor cells, possibly as mediators of inter-
cellular recognition for embolization and adhesion. The inabil-
ity to demonstrate this phenomenon in all of the B16 melanoma
variants suggests that in this tumor system the expression of
high density cell surface lectin may not be a rate-limiting factor
for the expression of the metastatic capability.

The acquisition of metastatic properties by tumor cells is
considered to be a late event in the progression of normal cells
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to malignancy following neoplastic transformation (1, 2, 4).
Preceding events in tumor progression include acquisition of
anchorage independence and alterations in cell attachment and
spreading, loss of normal growth control, and tumorigenicity
(30, 31). We questioned whether cellular transformation is
accompanied by the appearance of the galactoside-specific lec-
tin on the cell surface. This possibility was explored by testing
the binding of the antilectin mAb to normal cells and to their
transformed counterparts. Comparing the relative number of
cells expressing the cell surface lectin antigen and the fluores-
cence distribution of established untransformed and trans-
formed cell variants stained with mAb 5D7, we observed a
marked difference in the membrane expression of the antigen.
The antilectin mAb seemed to react strongly with the trans-
formed cell variants, whereas normal cells presented negligible
or relatively low densities of the cell surface lectin.

Most of the tumorigenic cells tested in this study were estab-
lished in culture and propagated in vitro for relatively extended
periods that may have led to expression of surface lectins in the
transformed cells. For this reason, we analyzed the expression
of cell surface lectin in LA23-infected NRK cells in which the
transformed phenotype can be modulated by shifting the culture
temperature. Apparently, the acquisition of the transformed
phenotype induces concomitant expression of cell surface lectin.
This expression is most probably not a temperature artifact
since the B77-infected NRK cells strongly express the antigen
at both 39°C and 33°C. Further, we transfected normal rat
diploid fibroblasts with oncogenes and established a variant
line, SPDF-T, that possessed all the in vitro and in vivo char-
acteristics of the tumorigenic cell variants. SPDF-T cells were
anchorage independent, were not contact inhibited, and formed
spindle cell sarcoma in nude mice. Analysis of lectin presenta-
tion on the cell surface showed that in contrast to normal cells
which failed to bind the mAb, the in vitro-transformed SPDF-
T cells expressed the lectin on their surface.

The above results bear some analogy to recent reports on a
different mAD of the IgM isotype produced against galactoside-
binding lectin of bovine heart (32). This mAb cross-reacted with
lectin preparation extracted from human and rhesus monkey
muscles (32). Furthermore, immunofluorescence staining re-
vealed that the same mAb (36/8) stained only faintly normal
human blood lymphocytes, whereas transformed lymphocytes
were strongly labeled (33). Such observations, together with the
fact that myeloid cells (K562), as opposed to mature normal
granulocytes, are rich in immunoreactive forms, recognized by
the antilectin mAb, raised the suggestion that a lectin-related
family of proteins may play a role in the growth regulation of
transformed and stimulated cells (33).

In conclusion, the present results demonstrate that trans-
formed murine, rat, and human cells express higher levels of
the lectin on their surface than untransformed control cells.
Furthermore, in both the K-1735 and UV-2237 tumor systems,
a correlation between cell surface lectin density and lung-colo-
nizing capability exists. Whether these findings can be gener-
alized to other tumor systems is now under investigation.
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