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Abstract
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73: 93-104.

Adhesion molecules are transmembrane glycoproteins acting as a molecular link between the
outside and inside of the cell. They have three domains, the extracellular domain, as a signal
receptor from outside, the central domain traversing the cell membrane and the intracellular part
transporting signals being attached to the cytoskeletal proteins or to linking molecules-enzymes or
similar molecules that can induce a chemical change within the cell, or enter into the nucleus and
operate as transcription factors.

The adhesion molecules are involved in the cell differentiation, migration and sorting. The most
direct effect of cell-cell adhesion is on morphogenesis, that is, on the assembly of individual cells
into highly ordered tissues and organs. This is characterised by sequential expression of cell
adhesion molecules on the surface of embryonic cells. For example, E cadherin is one of the first
adhesion molecules that human express, essential for early organisation of the developing embryo.

Neoplasia or cancer is viewed as a cell cycle disease. Although this concept implies that every
tumor is defective in one or more aspects of the cell cycle control, it clearly does not mean that
oncogenesis targets only oncogenes and the cell cycle clock. Development of malignancy appears
to require also aberrations in the cell death machinery and cell-cell and/or cell-matrix interactions
that cooperate with cell cycle defects. Many of the processes in which adhesion molecules play
central role – anchorage dependent growth, apoptosis, differentiation, and migration are those that
are characteristically dysregulated in malignancy.

Adhesion, signalling, differentiation, neoplasia

Adhesion molecules (AM) are involved in many fundamental processes of the cell. They
are closely associated with cytoskeletal filaments and signal molecules in the cell and with
AM of the basement membrane, extracellular matrix (ECM) or adjacent cells.

AM are transmembrane glycoproteins acting as a molecular link between the outside and
inside of the cell. They have three domains: the extra-cellular domain bound to the ECM
or adjacent cell membrane, acts as a signal receptor from outside. The central domain
traverses the cell membrane and the intracellular part transports signals being attached
to various ligands - cytoskeletal proteins, enzymes or similar molecules that can link
to metabolic pathways within the cell, or to transcription factors. The complex
ligand - transcription factor (βC and LEF-1 in Fig. 1) may enter into the nucleus and bind
to DNA (Freemont 1998).

There are several families of AM: (a) Immunoglobulin-like superfamily, (b) Cadherins,
(c) Integrins, (d) Receptor protein tyrosine phosphatases (RPTP), (e) Selectins, (f)
Hyaluronate receptors and (g) Dipeptidyl peptidase IV (CD26).

Immunoglobulin-like superfamily
The immunoglobulin (Ig) - like large family of adhesion molecules have components

that resemble Ig. The group includes molecules involved in antigen recognition by
lymphocytes and other cells (CD3, CD4, CD8). E.g. HIV binds to T cells through CD4
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adhesion molecule. Other subgroups mediate cell adhesion for a variety of different cell
types (Table 1). 

Adhesion molecules ICAM-1 and ICAM-2 are expressed on epithelial and endothelial cells
and recognized by leukocyte integrins. Vascular adhesion molecule VCAM-1 is a ligand for
α4 β1 integrin on monocytes and lymphocytes, and mucosal addressin CAM (MAdCAM)
is recognized by α4 β7 integrin and L-selectin on Peyer’s patch lymphocytes. Two
immunoglobulin superfamily members involved in leukocyte trans-endothelial migration
are platelet endothelial adhesion molecule (PECAM) and integrin-associated protein (IAP).
PECAM is expressed at endothelial cell-cell junctions and on all leukocytes, IAP is present
on fibroblasts, platelets, erythrocytes, neurones, epithelium, endothelium and leukocytes
(Kerr 1999). The CD22 antigen appears early in the B cell lymphocyte differentiation. The
immunoglobulin superfamily members are also involved in other fields, e.g. development
of the nervous system and regulation of the immune system.

Cadherins

Calcium-dependent cell adhesion molecules have both adhesion and calcium binding sites on
the extracellular domain. They bind to other cadherins on the surface of adjacent cells. Their
cytoplasmic domain binds to catenins, α and β, and plakoglobin (PLG, γ-catenin), which in turn
attach to cytoskeletal filaments or other molecules. The best characterised cadherin - E cadherin
- is a molecule whose expression is regulated by the ErbB2protooncogen. E cadherin is  con-
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Adhesion molecule Expressed on Ligand

ICAM 1, ICAM 2 Epithelium, endothelium Leukocyte integrins
VCAM Endothelium α4 β1 integrin on monocytes and

lymphocytes
PECAM (CD 31) Leukocytes, endothelium αV β3 integrin
BL CAM (CD22) Differentiating B cells
IAP  (CD47) Endothelium, leukocytes,

fibroblasts, epithelium, αV β3 integrin
erythrocytes, neurons

MAdCAM Mucous membrane α4 β7 integrin, L selectin on 
Peyer´s patch lymphocytes

Table 1
Immunoglobulin-like adhesion molecules

Fig. 1. E-cadherin (transmembrane rectangles) and catenins (C, C and C-plakoglobin) as adhesion and signalling
molecules. APC - adenomatous polyposis coli protein, GSK - glycoprotein synthase-kinase-3, LEF-1 -
transcription factor.



centrated in an intercellular junction, where it attaches to actin through catenins (Fig. 1). The
binding of the transmembranous E-cadherin molecule and the actin cytoskeleton is essential for
the formation of strong cell-cell adhesion. The major desmosomal glycoproteins, the
desmocollins and desmogleins, are members of the cadherin super-family. Three desmocollin
isoforms (Dsc 1, 2 and 3) and three desmoglein isoforms (Dgl 1, 2, 3) are products of a distinct
gene (Garrod et al 1996). Desmosomal proteins show graded distribution in epidermis (Fig. 2).
Autoantibodies to Dsg 1, Dsg 3 and Dsc 1 are involved in the pemphigus foliaceus, pemphigus
vulgaris and IgA pemphigus, respectively. Complement induced damage causes the
desmosomal breakdown, separation of keratinocytes and formation of an intraepidermal blister.

Association of cadherins with catenins modulates the level of free β catenin or PLG in the
cytoplasm and ability of them to interact with APC (adenomatous polyposis coli) tumour
suppressor molecule or with transcription factors such as LEF-1 (Fig. 1). The complex of LEF-
1 and β-catenin or LEF-1 and PLG can translocate into the nucleus and directly bind to the 5’ end
of the E-cadherin gene and/or other genes to regulate their expression. The association between
β-catenin or PLG and APC downregulates free β-catenin levels as well as linkage with
glycoprotein synthase kinase-3 β (GSK-3 β) (Näthke 1999). β-catenin,
a structural component of adhesion sites, can sometimes also double as a transcription factor in
the nucleus. This occurs normally in particular developmental contexts and abnormally in cancer
cells, where beta-catenin becomes deregulated owing to mutation events. Induction of p53 
(Fig. 3) takes place via tumor suppressor ARF and mdm-2 proteins (Oren et al. 2002).
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Fig. 2. Graded distribution of desmosomal glycoproteins in epidermis: expression of Dsc3 and Dsg3 decreases from
basal to surface layers, whereas expression of Dsc1 and Dsg 1 shows a reciprocal pattern.

Fig. 3. The p53 - -catenin loop. Deregulated -catenin induces the expression of the ARF tumor suppressor protein,
which binds and inactivates Mdm2. This results in the accumulation of p53 protein. If this inhibitory pathway is
defective (dysfunction of p53 or ARF), -catenin promotes cancer.



Phosphorylation of the cadherin complex is regulated by members of the Ras family. Key
regulators of cadherin-mediated adhesiveness were identified as proteins of the small
GTPases whose function is dependent on the type of nucleotide bound (Braga 1999). Inside
the cell, members of the Ras family are normally associated with GDP in an inactivated state.
Activation is brought about by binding to GTP, a process that is modulated by the GEF
(guanin exchange factor) and GAP (GTPase activation protein) regulatory proteins (Fig. 4)

Integrins

Integrin adhesion molecules are heterodimers, each integrin consists of one α and one
β component. Most integrins function as receptors for ECM proteins; however, some family
members, such as the β2 integrins and α4 β1 integrin mediate heterotypic cell-cell adhesion.

The integrins can be subclassified according to the beta subunits involved in the complex.
The β1 and β3 subfamilies are involved predominantly in interaction between cells and their
matrices, while the members of the β2 class are the cell-cell adhesion molecules expressed
on leukocytes. The β1 integrins are involved in adhesion to connective tissue macromolecules
such as fibronectin, laminin and collagens, whereas the β3 integrins bind to vascular ligands
such as fibrinogen, von Willebrand factor, thrombospondin and vitronectin. Some of the
integrins are highly specific in their ligand binding properties recognising short amino-acid
sequences on matrix proteins and cell surfaces. Thus, α5 β1 integrin binds to a tetrapeptide
arginine-glycine-aspartate-serine (RGDS) motif on fibronectin, whereas α2 β1 binds to
amino acid sequences on collagen, fibronectin and laminin.

The β chain cytoplasmic domains interact with the actin cytoskeleton via a range of
proteins such as α-actinin, talin, vinculin, and tensin (Jones and Walker 1999).

The β4 subunit - a major component of hemidesmosomes, has a large cytoplasmic domain
which interacts with the intermediate filaments. In bulous pemphigoid, antibodies against
a hemi-desmosome component of the keratinocytes, bullous pemphigoid antigen 1 (BPAG 1);
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Fig. 4. GTPase – GDPase transactivation modulated by GEF and GAP. Activation brought about by binding
GTPase to GTP



are present in the serum. Adhesion receptors in the lamina lucida of the basement membrane
(BM) are BPAG 2 and α6 β4 integrin (Fig. 5). Damage to the hemi-desmosome leads to failure
of adhesion between the epidermis and its BM with the formation of subepidermal blisters.

The integrin and integrin-associated structure organisation is governed (like the cadherin-
catenin system) by members of the Ras or Rho family of GTP-ases. Signalling leading to the
activation of integrins may come from both outside and inside. “Outside in” signalling
mediates signals from the extracellular matrix after integrin ligation. It involves ligation and
clustering of integrins with subsequent assembly of the focal adhesion plaque,a complex of
cytoskeletal proteins and signalling molecules including vinculin, talin, paxilin, alfa-actinin,
tensin and a cytoplasmic tyrosine kinase, focal adhesion kinase, (FAK). Activation and
autophosphorylation of FAK and its recruitment to focal adhesions is the key step in
adhesion-mediated signalling. Phosphorylated FAK can lead to activation of another
tyrosine kinase, the mitogen activated protein kinase (MAPK) pathway, probably via Ras
activation (Fig. 6), which can then influence gene expression (Jones and Walker  1999).
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Fig. 5. Hemidesmosome. BPAG 1- the hemi-desmosome component, BPAG 2 and 6 4 integrin as adhesion
receptors.

Fig. 6. Integrin signalling outside – in. Extracellular integrin ligands - black triangles, intracellular ligands VIN –
vinculin, TAL – talin and PAX – paxillin. MEK – kinase-kinase, MAPK – mitogen activated protein kinase



“Inside-out” signalling is the mechanism by which a cell regulates the affinity state of its
integrin receptors. It involves the propagation of conformational changes from the
cytoplasmic domains of integrins to the extracellular binding sites in response to
intracellular signalling events (Fig. 7). The signalling may occur by Rho dependent
reorganisation of the cytoskeleton and/or by changes of phosphorylation of integrin
cytoplasmic domains (Jones and Walker 1999) or integrin associated proteins.

The above-mentioned pathways are called direct signalling. In collaborative signalling,
integrin-mediated cell adhesion modulates signalling initiated through other types of
receptors, e.g. receptor tyrosine kinases or CD44.

Integrin mediated anchorage is also a key regulator of anoikis, programmed cell death
(apoptosis) caused by loss of anchorage. Normal cells are dependent on anchorage not only
for growth, but also for survival. In contrast to normal cells, transformed cells are character-
ised by their anchorage-independent growth.

Receptor Protein Tyrosin-Phosphatases (RPTP)

Receptor Protein Tyrosin-Phosphatases (RPTP) are involved in intracellular signalling
and regulation of cell-cell adhesion. While other cell adhesion molecules need another
molecule to link to enzymes within the cytoplasm to influence intracellular events, the
RPTPs have a functional cytoplasmic domain that resembles and works as tyrosin
phosphatase. In this way, they have the potential to modulate intracellular events directly
(Freemont 1998).

Selectins

Selectins have lectin-like carbohydrate binding domain on the extracellular part of the
molecule. There are three main groups of selectins: L selectins, (CD62L), important for
leukocyte homing to particular tissues on vascular endothelium, E-selectins (CD62E),
endothelial leukocyte adhesion molecules, important mediators of inflammatory reactions,
and P-selectin, (CD62P), contained in Weibel-Palade bodies of endothelial cells and α
granules of platelets. This is released during blood clotting and at time of platelet activation,
mediating adhesion between leukocytes and platelets (Freemont 1998).
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Fig. 7. Integrin signalling inside – out leads to disengagement of the extracellular ligands



Hyaluronate receptors

This group has received increased interest, because hyaluronate (HA) receptors are
involved in growth, differentiation and tumour progression. HA is a linear polymeric
glycosaminoglycan, an ubiquitous component of the extra-cellular matrix (ECM). Cells
bind to HA ligand of the ECM through cell surface receptor proteins of which the best
characterised is CD44 (Fig. 8). CD44 exhibits molecular variations (CD44v-s) through the

process known as alternative splicing, which influences the way in which mRNA is made
from DNA. The human CD44 gene has been mapped to the locus 11p13 and is composed of
two groups of exons (Goodison et al. 1999). One group, exons 1-5 and 16-20 are spliced
together to form a transcript that encodes the ubiquitously expressed standard isoform
(CD44s). The 10 variable exons 6-15 (also known as v 1-10 ) can be alternatively spliced
and included within the standard exons at an insertion site between exons 5 and 16 (Fig. 9). 

Molecules containing the variable exons or their peptide products are designated CD44v and,
in theory, alternative splicing would allow more than 1000 different CD44 variants. The most
abundant standard form of human CD44 protein (CD44s) contains 363 amino acids and has
a theoretical molecular mass of 37 kDa. Interaction of CD 44 with cellular proteins includes
multimerisation of CD44. Ligand binding may be enhanced by CD44 clustering. CD44
interacts with the HER2 (c-ErbB2) cell surface protein, a tyrosine kinase and a member of the
EGF receptor family. Both CD44 and HER2are found on the cell surface linked to each other
via interchain disulphide bonds. Overexpression of HER2 by tumour cells is associated with
a poor prognosis in many studies of breast and ovarian cancers.
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Fig. 8. Domains of CD 44 molecule. Intracellular CD44 ligands: E - ezrin, R- radixin, M - moesin

Fig. 9. Standard and variant exons of CD44 gene (splicing)



The cytoplasmic domain has been shown to bind a number of intracellular proteins.
Cytoskeleton is bound to CD44 by the ERM (ezrin, radixin, moesin) family. In haemopoetic
cells, it has been shown that the protein 4.1 can bind directly to CD44 and this interaction
prevents subsequent ankyrin binding. Detection of CD44v-s is important for assessment of
biological properties of tumours.

CD26 – Dipeptidyl-peptidase IV.

CD26 or dipeptidyl-peptidase IV (DPP IV), is a transmembrane protein with cytoplasmic
tail containing 6 amino acids followed by a 22-aminoacid trans-membrane domain at the
N terminus and a stretch of 200 amino acids at the C terminus that constitutes a catalytic
centre. Tissue repair requires a remodeling of the ECM by migratory cells. CD26 hydrolyses
the carboxy-terminal side of dipeptide sequences, and may be involved in the cleavage of
collagen and fibronectin. CD26 has an essential role in immune regulation as a T cell
activation molecule and a regulator of cytokine function.

Function of cell adhesion molecules in development,
motility and migration

The adhesion molecules are involved in the cell differentiation, migration and sorting. The
most direct effect of cell-cell adhesion is on morphogenesis, that is, on the assembly of
individual cells into highly ordered tissues and organs. Sequential expression of cell
adhesion molecules on the surface of embryonic cells is essential for early organisation of
the developing embryo. E-cadherin is one of the first adhesion molecules that human
express. Cadherins regulate a variety of early events, such as the interactions between
ectoderm and mesoderm that lead to formation of the neural plate. T cadherin is absent from
muscle cells during early development and is upregulated once innervation has occurred and
synapses formed. N cadherin anchors the nerve to the synaptic site. CD44 takes place in the
developement of the limb: antibodies to CD44 block cartilage formation.

Cell adhesion molecules play important role in controlling cell migration through their
connections with cytoskeleton. It was mentioned that cadherins associate with catenins
which are attached to contractile molecules such as actin (Fig. 1). Cell motility across
a matrix is regulated through cell attachment and detachment mediated through a cell
adhesion molecules. Cells extend cytoplasmic protrusions called invadopodia, that become
tightly adherent at its tip. For this to occur, cells need to cause migration and aggregation of
cell adhesion molecules within their cell membranes (Fig. 10). The α3 β1 and α5 β1
integrins play major organisation roles in the adhesion and formation of invadopodia

100

Fig. 10. Adhesion molecules (small rectangles) translocation in directed (white arrow) cell motility



promoting invasive cell behaviour (Mueller et al. 1999). Cell surface proteases (e.g. CD26)
also play an important role in facilitating cell invasion into the ECM (Chen1996). αV β3
integrins has been shown to modulate ECM proteolytic activity by recruiting a major 
soluble proteinase, matrix metallo-proteinase–2 (MMP-2), to the cell surface.

Proliferation, neoplasia, malignancy

Abnormal cellular growth is one of the hallmarks of tumors. It is known that defects in some
of molecules that regulate the cellular proliferation machinery are common in tumor cells.
Neoplasia or cancer is viewed as a cell cycle disease. Although this concept implies that every
tumor is defective in one or more aspects of the cell cycle control, it clearly does not mean that
oncogenesis targets only the cell cycle clock. Changes in the pattern of expression of a cell
adhesion molecule in a tissue are likely to disrupt normal epithelial-mesenchymal interaction
and can contribute to structural and functional disorganisation, a characteristic of cancer.
Development of malignancy appears to require also aberrations in the cell death
machinery and cell-cell and/or cell-matrix interactions that cooperate with cell cycle
defects (Bártek et al. 1999). The elucidation of the signal transduction pathways that regulate
cell growth and differentiation has led to a number of opportunities for novel cancer therapy.

The member of the Ig–like family, CD22 antigen (BL CAM) is weakly expressed on
myeloid leukemias and non-T cell acute lymphoblastic leukemias and is strongly expressed on
hairy cell leukemias. The CD 31 antigen is involved in interactive events during angiogenesis
and wound healing. Endothelial labelling for CD31 antigen may be one of the most reliable
methods for determining vascular invasion in cases of breast cancer.

Reduction of cell adhesion is of major importance in tumor metastasis and can be achieved
by a variety of mechanisms affecting the E-cadherin-catenin complex. These include reduction
or loss of E-cadherin expression, mutation of the genes of constituent molecules, redistribution
of E-cadherin within the cell shedding of E-cadherin etc. It is possible that hypoxia takes part
in the down- regulation of E-cadherin expression and the initiation of metastatic cascade of
neoplasms (Beavon 1999). Reduction or loss of E-cadherin expression has been found in
numerous tumours from varying organs including colon, stomach, pancreas, oesophagus,
liver, lung, bladder, prostate, skin, breast, uterus and ovary carcinomas. The degree of tumour
differentiation appears to be related to the proportion of E-cadherin expression. Reduced E-
cadherin expression in poorly differentiated tumours may be result of downregulation or
defects in the catenins. A good correlation exists between the loss of E cadherin expression and
the acquisition of the undifferentiated state.

Deregulated beta-catenin stimulates transcription of the tumor suppressor protein ARF
(p14ARF in human cells) mRNA, leading to inhibition of Mdm2 and consequent accumulation
of active wt p53. In this way, coupling between β-catenin and p53 serves as an anticancer
mechanism. In cells where this inhibitory pathway is is defective, owing to dysfunction of
either ARF or p53 itself, β-catenin is free to exert his oncogenic effects and to promote cancer.
The activated p53 when present in sufficiently high levels, can drive the proteosomal
degradation of beta-catenin. This inhibitory arm of the loop is abolished when p53 undergoes
direct mutational inactivation (Fig. 5). Activating mutations in exon 3 of the β-catenin gene
have been described in many human malignancies, in sporadic colorectal adenomas and in the
fundic gland polyps (Chang et al. 2002).

Many of the processes in which integrins play central role – anchorage dependent growth,
apoptosis, differentiation, and migration are those that are characteristically dysregulated in
malignancy. Some of them exhibit altered expression of integrin or integrin receptors in
comparison with their normal counterparts. The collagen receptor α2 β1 is more strongly
expressed in invasive melanoma compared with in situ melanoma.
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Resistance to apoptosis is a feature of many malignant cells and such resistance may be the
result of aberant integrin signalling. E.g. in rhabdomyosarcoma, downregulation of integrin
associated FAK induces apoptosis in these cells, whereas cells that overexpress FAK are
rescued from apoptosis.

Integrins also contribute to cellular migration and metastasis. Antagonists to αv β3 integrin
(the vitronectin receptor expressed by vascular cells) promote tumour regression by inducing
apoptosis of angiogenic blood vessels that are necessary for tumour development.

Another important aspect of invasion is proteolytic remodeling of the stroma by enzymes such
as matrix metallo-proteinases (MMPs). In rabbit synovial fibroblasts, α4 β1 integrin and α5 β1
integrins differentially regulate the production of MMPs. In human melanoma cell lines, α5 β1
integrin and αV β3 integrin modulates release of MMP-2 and subsequent invasive behaviour.

Early studies identified changes in the organisation of the cytoskeleton and junctional proteins
of cancer cells. Restoration of vinculin and α-actinin expression in tumor cells results in the
suppression of the tumorigenic and metastatic ability of such cells. As overexpression of
vinculin causes the assembly of larger focal adhesions and inhibits cell motility, while
elimination of vinculin results in enhanced motility and reduced adhesion and spreading, these
changes in cell morphology, adhesion and motility can be viewed as the cause, rather than
the effect, of malignant transformation (Ben-Ze’ev 1997).

Selectins are involved in neoplasia as well. Potential endothelial ligands for L-selectin may
be seen on venules in a high proportion of cutaneous lymphomas suggesting that they might be
involved in the spread of these lymphomas. The expression of carbohydrate determinants for
E selectin binding is related to the metastatic potential of colon carcinoma cells. Similarly,
P selectin on endothelial cells could also be involved in the metastatic arrest of tumour cells
bearing appropriate carbohydrate epitopes.

The expression of multiple CD44 isoforms and the resulting HA binding profile can influence
tumor growth and development. It was shown that tumour tissues contain a number of unusual
CD44 transcripts relative to those present in corresponding normal tissues. Much effort was
devoted to the possible involvement of CD44 isoforms in tumour metastasis. Several
investigations provided evidence of a correlation between raised CD44 expression and
metastatic capacity in cultured human melanoma and lymphoma cell lines. In these reports,
however, it was CD44s rather than CD44v isoforms that were associated with metastatic
behaviour. In colonic and breast cancers a direct relation has been described between the CD44
isoform and metastatic potential.

There are many studies of CD44 expression in human neoplasms. In the most aggressive
tumours, up to 100% of cases expressed the CD44v, whereas the equivalent corresponding
epithelial cells did not express the molecule. CD44 expression in breast carcinomas can be
regulated by hormones. Increases in the expression of oestrogen and progesterone receptors
showed a positive correlation with CD44v6.

In addition to function as an ECM adhesion molecule, DPP IV expression is involved in the
pathogenesis of selected human cancers (Dang and Morimoto 2002). The expression of CD
26 has been found in 93% of lung adenocarcinomas, whereas all cases of squamous cell
carcinoma, small cell carcinoma, large cell carcinoma and carcinoid have been negative.
T chronic lymphocytic leukaemias with CD3+, CD4+, and CD8- phenotype revealed CD26
positivity in T cells. DPP IV is also a marker of thyroid neoplasia. Papillary carcinoma samples
did not show any gene amplification or major translocation: the positivity is caused by
overexpression of CD26 mRNA (Tanaka et al. 1996). Histochemical expression of CD26 in
thyroid neoplasia may be considered a reliable marker of the biological behaviour in well
differentiated papillary and follicular carcinomas (Kholová et al. 2002). DPP can mediate the
adhesion of circulating breast cancer cells to pulmonary endothelia during experimental
metastasis (Chen 1996).
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Adhezní molekuly v biologii a onkologii

Adhezní molekuly jsou transmembránové glykoproteiny fungující jako molekulární
spojka mezi nitrem buÀky a jejím okolím. Mají tfii domény: extracelulární, pÛsobící jako
pfiíjemce signálÛ zvenãí, stfiední, kfiiÏující bunûãnou membránu, a intracelulární, která
pfiená‰í signály do buÀky a je napojená na cytoskeletální proteiny nebo na vazebné molekuly
ãi enzymy. Tyto mohou indukovat chemické zmûny v buÀce nebo i vstoupit do jádra
a pÛsobit jako transkripãní faktory.

Adhezní molekuly se úãastní bunûãné diferenciace, migrace a tfiídûní. Nejv˘raznûj‰ím
projevem mezibunûãn˘ch adhezí je morfogeneze, seskupování jednotliv˘ch bunûk do v˘‰e
uspofiádan˘ch tkání a orgánÛ. To se uskuteãÀuje následnou expresí adhezních molekul na
povrchu embryonálních bunûk. První adhezní molekulou, kterou lidsk˘ organismus
exprimuje je E kadherin, potfiebn˘ pro ãasnou organizaci vyvíjejícího se embrya.

Neoplasie je pokládána za poruchu bunûãného cyklu. I kdyÏ tento koncept pfiedpokládá,
Ïe kaÏd˘ nádor má urãit˘ defekt v nûkterém ze ãlánkÛ kontroly bunûãného cyklu,
neznamená to, Ïe onkogeneze se t˘ká jen onkogenÛ a ãasování bunûãného cyklu. V˘voj
malignity zfiejmû rovnûÏ vyÏaduje aberace v mechanismech bunûãné smrti, i v poru‰e
vzájemn˘ch interakcí mezi buÀkami a mezi buÀkou a extracelulární matrix. Také tyto se
úãastní alterací bunûãného cyklu. Mnohé procesy, v nichÏ adhezní molekuly hrají
rozhodující úlohu – rÛst závisející na zakotvení buÀky, apoptóza, diferenciace a migrace -
jsou procesy charakteristicky deregulované pfii rozvoji malignity.
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