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Preface 

 
 
The epidermis is the outer layer of the 

skin and it forms a barrier that protects 

the body against influences from the 

external environment. This protective 

function requires the anchorage of the 

epidermis to the underlying basement 

membrane, which is mediated by 

adhesive protein complexes called 

hemidesmosomes (HDs). Two types of 

HDs have been described, based on 

their components: type I and type II. 

Type I HDs contain the integrin α6β4, 

plectin, bullous pemphigoid antigens 

180 (BP180) and 230 (BP230) and the 

tetraspanin CD151 and are found in 

squamous and complex epithelia. Type 

II HDs only contain integrin α6β4 and 

plectin and are found in the more 

simple epithelia. Mutations in any of 

the HD components that affect their 

expression or function, result in defects 

in the epithelial tissue integrity also 

known as epidermis bullosa (EB). 

 

However, there are circumstances in 

which the stable adhesion of the 

epithelial cells (keratinocytes) to the 

basement membrane is not desirable. 

Some cellular processes, like 

migration, proliferation and dif-

ferentiation, require the (partial) 

disassembly of HDs. During wound 

healing, keratinocyte migration and 

proliferation is stimulated by the 

secretion of cytokines and growth 

factors such as epidermal growth 

factor (EGF), hepatocyte growth factor 

(HGF) or macrophage stimulating 

protein (MSP). Previous studies have 

shown that activation of the EGF 

receptor (EGFR) is involved in HD 

disassembly. However, the growth-

factor-induced regulation of HD 

disassembly is often disturbed in 

carcinoma cells, thereby contributing to 

the invasion and metastatic spread of 

these malignant transformations. To 

prevent the invasion of carcinoma cells 

mediated by growth-factor-induced HD 

disassembly, it is important to 

understand this process in normal 

keratinocytes. In this study we have 

investigated the mechanism of growth-

factor-induced HD (dis)assembly. We 

not only addressed the role of 

serine/threonine phosphorylation in the 

regulation of HD disassembly, but also 

identified signal pathways that activate 

the serine/threonine kinases involved 

in this regulation. In chapter 1, an 

overview is given of the knowledge 

obtained by us and others in the 

growth-factor-induced HD 

(dis)assembly in normal keratinocytes 

and in carcinoma cells. 

 

To understand the process of growth-

factor-induced HD disassembly, it is 

important to learn more about the 

protein interactions that are important 

for HD assembly. HD assembly is 

initiated by the interaction between the 

integrin α6β4, that binds to laminin 332 

(Ln-332) in the basement membrane, 
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and plectin, that binds to the keratin 

filament system in the cytoplasm of 

keratinocytes. Previous studies have 

shown that this interaction between the 

integrin β4 subunit and plectin involves 

two sites of interaction. The primary 

site comprises the first and second 

fibronectin repeat III (FnIII) and part of 

the connecting segment of β4 and the 

actin binding domain (ABD) of plectin. 

This primary interaction is stabilized by 

a secondary site of interaction, which 

comprises the C-tail and part of the 

connecting segment of β4 and the 

plakin domain of plectin. In type I HDs, 

the interaction between β4 and plectin 

is further strengthened by the 

recruitment of BP180 and BP230. The 

primary site of interaction is essential 

for HD assembly, as is demonstrated 

by patients with missense mutations, 

R1225W and R1281W, in β4, that 

prevent the interaction between β4 and 

the plectin ABD and result in a non-

lethal form of EB. Previous studies 

have suggested that activation of 

pathways downstream the EGFR or 

protein kinase C (PKC) resulted in the 

phosphorylation of three highly 

conserved serine residues, S1356, 

S1360, and S1364, located in the CS 

of β4. Mimicking the phosphorylation of 

these three serine residues resulted in 

a loss of the interaction between β4 

and the plectin ABD and contributed to 

HD disassembly. However, only S1360 

is part of a consensus sequence for 

PKC and this consensus sequence 

appears not to be evolutionarily 

conserved. In chapter 2 is shown how 

we reinvestigated the signal pathways 

involved in the phosphorylation of 

S1356, S1360 and S1364, and the role 

of these serine residues in the 

disassembly of HDs.            

Despite the fact that the primary 

interaction between β4 and the plectin 

ABD is essential for HD assembly, 

expression of the plectin ABD alone is 

not sufficient for its recruitment by β4 

into HDs. The importance of the 

secondary site of interaction is further 

demonstrated by a nonsense mutation 

(Q1767X) located in the C-tail of β4 

that resulted in a lethal form of EB. 

This suggests an important role of the 

secondary site of interaction involving 

the C-tail of β4 and the plectin plakin 

domain, although little attention has 

been paid to this aspect in the 

literature. Further studies on the role of 

this secondary site of interaction in the 

regulation of HD (dis)assembly are 

reported in chapter 3, as well as the 

signal pathways that activate 

serine/threonine kinases that are 

involved in the regulation of the 

interaction between the C-tail of β4 

and the plectin plakin domain. 

 

Recent research has given us more 

insight in the growth-factor-induced HD 

(dis)assembly. In chapter 4, not only 

the serine/threonine residues involved 

in HD disassembly are addressed, but 

also the signal pathways that activate 

the kinases that phosphorylate these 

serine/threonine residues. Further-

more, the role of the integrin β4 

subunit in tumor progression is 

discussed, which appears to be a 

rather complex subject. 




