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OVER THE past few decades most efforts in basic cancer research 
have centred upon the events that regulate transformation from 
normal to tumorigenic. Thus, recent studies on dominant acting 
oncogenes, tumour suppressor genes, DNA repair genes and 
cell cycle control genes all have added to our knowledge of how 
cells lose the constraints of normal, regulated growth. The 
changes in programmed proliferative activity, as they relate to 
the development of transformation, are important considerations 
in understanding the initial stages in oncogenesis. However, this 
clearly is not the whole consideration with regard to the biology 
of neoplastic disease. The later stages in tumour evolution, when 
the cancer moves from a benign to a malignant phenotype, 
although clearly of fundamental importance in clinical cancer, 
have not been subjected to the same intensive scrutiny in the 
laboratory. It is the capacity of malignant tumours to invade and 
to metastasise, by migrating from their original site to distant 
organs, where they will establish secondary tumours, that is 
responsible for the majority of therapeutic failures. Thus, an 
understanding of the genes, and the products of those genes 
which are involved in regulating the phenomenon of tumour 
spread clearly is of major significance. Hopefully, such knowl- 
edge will not only increase our conceptual understanding, but 
possibly offer strategies for the development of new therapeutic 
substances. 

Cancer cells are not the only cells that migrate throughout the 
body. Our knowledge of the molecules which regulate the 
migration of cells in normal physiological processes may well be 
relevant to the mechanisms utilised by cancer cells to accomplish 
much the same result. It has been shown that molecules which 
control cell-to-cell and cell-to-substrate adhesion play important 
regulatory roles in normal physiological cell migration. It is 
not unreasonable, therefore, to expect that many of the same 
adhesion molecules expressed by tumour cells might also be 
involved in the pathological aspects of cell migration. Changes 
in levels of expression or activation status of these molecules, 
resulting in alterations in function, may well regulate the later 
stages of tumour development and malignant evolution. A new 
volume of Cancer Surveys entitled Ceil A&es-km and Cancer seeks 
to address these questions. 

It is interesting that the more that is learnt about the biochem- 
istry and biology of these cell adhesion molecules, the less clear 
cut becomes the distinction between genes involved in the later 
stages of tumour progression and those involved in the initial 
stages of oncogenic development. This concordance is covered 
by two chapters in the forthcoming volume. Thus DCC, a 
tumour suppressor gene which has homology with the immuno- 
globulin family of cell adhesion molecules, is described in the 
article by Fearon and Pearsall. Equally, the members of the 
cadherin family, calcium dependent, homophilic cell-to-cell 
adhesion molecules, thought to play an important role in main- 

taining epithelial integrity, frequently have their functional 
activity down-regulated in cancer and also have been shown to 
function as tumour suppressor genes [ 11. This point is considered 
by Birchmeier and his colleagues, who point out that the 
association between putative suppressor products and compo- 
nents of the cell adhesion machinery, as documented by the 
association between the beta catenin and AK gene product 
[2, 31, may well relate to initial events in transformation. 

Since both cell-to-cell and cell-to-substrate adhesion mol- 
ecules provide a bridge between the external environment of 
the cell and the internal machinery, signals generated as a 
consequence of binding to the external portion of the adhesion 
molecules may be translated into the cell interior and result in 
alterations in gene expression. These signalling events often 
occur as a consequence of tyrosine kinase phosphorylation and 
result in stimulation of mitogenic signals, and aspects of these 
pathways are discussed by Enrique Rozengurt in his article. 
Clearly, aberrant mitogenesis in tumour cells as a consequence 
of either constitutive activation of adhesion receptors or their 
occupancy by appropriate ligands, is likely to be an area of 
intense investigation in future years [4, 51. 

Evidence that cell adhesion molecules function as modulatory 
proteins in terms of biological behaviour frequently comes from 
transfection studies. Introduction of cDNAs encoding for the 
different cell adhesion molecules into recipient normal or non- 
tumorigenic cells has not resulted in acquisition of the capacity 
for neoplastic growth. However, the introduction of the same or 
related cDNAs into transformed cells can have profound effects 
upon their malignant, as distinct from their tumorigenic 
capacity. CD44 or various integrin cDNAs have been introduced 
into tumorigenic but benign cells, and this has resulted in the 
acquisition of the capacity to disseminate [6, 71. This aspect is 
discussed in the Cancer Surveys volume by Drs Gunthert and 
associates, Danen and associates and Kemperman and associ- 
ates. Essentially, the results obtained in experimental systems 
are rather more clear-cut than those resulting from clinical 
analyses. Most clinical analyses have utilised messenger RNA 
analysis or monoclonal antibody staining for protein expression 
simply to detect the presence or absence of the requisite cell 
surface molecule. Little attention has been paid to the activation 
status or function of the identified adhesion molecule. Nonethe- 
less, there are good correlative studies which, while documenting 
the co-expression or lack of expression of specific adhesion 
molecules with alterations in invasive or metastatic capacity, 
infer a causal relationship between these two parameters. This 
approach, which requires great caution in interpretation, has 
been the province of the pathologist. Drs Danen and associates 
and Pignatelli and Stamp examine the evidence for these associ- 
ations in two chapters in the volume. Simply classifying the 
mere presence, absence, upregulation or downregulation of 
specific adhesion molecules may represent taxonomy, but it is a 
basic taxonomy required for the interpretation of subsequent 
experimental results. Larger studies, using more extensive col- 
lections of material, will help to define these categorisations, 
although they may tell us little about the dynamic reciprocity of 
such interactions. For this, the researcher may need to turn to 
the more easily manipulated experimental systems, and the 
power of this approach is highlighted by the contribution of Dr 
Simmons. 

Unfortunately, an understanding of how tumour cells spread 
at the basic biochemical level may still provide little opportunity 
for exploitation in therapeutic terms. The fact that approxi- 
mately SO?/0 of patients with solid cancers already have occult 
metastases at the time of presentation suggests that intervention- 
ist strategies, designed to interfere with the dissemination pro- 
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cess, may be somewhat akin to “shutting the stable door after 
the horse has bolted”. Equally, it may be argued that, since 
metastases can metastasise, the application of strategies based 
upon an increased understanding of the mechanisms of tumour 
spread could prevent the builld-up of secondary tumour burden 
by interrupting the cascade of metastatic events. Similarly, if 
induction of a mitogenic srgnal results from the utilisation 
of adhesion molecules or occupancy of adhesion receptors, 
interference with such an event may have an effect not upon 
dissemination per se, but upon the capacity of newly established 
metastases to continue to proliferate. For these reasons it is 
hoped that the contributions in the volume on Cell Adhesion and 
Cancer will stimulate further investigation into these important 
areas of tumour biology. 
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