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Chapter 1 (General introduction) describes the aims and outline of this thesis. 
This thesis characterizes Col VII in the intraocular environment, by immuno-
histochemical, -fluorescence, - blotting and - electron microscopy. Collagen type VII (Col 
VII) is an anchoring protein, which is typically reserved for securing dermal and mucosal 
epithelial basement membranes to their underlying stroma. The anchoring function is 
achieved by anchoring fibrils, which are lateral aggregates of Col VII molecules. These 
fibrils loop from and to the basement membrane, hereby entrapping stromal fibers. 
Non-looping anchoring fibrils have also been observed, which are thought to bind 
directly to the stromal fibrils. Recently, expression of Col VII was discovered in the 
retina, although it is unclear whether Col VII also functions as an anchoring protein 
here. The main goal is to elucidate more of the characteristics of intraocular Col VII, and 
possibly deduce its function in the intraocular milieu.

Chapter 2 describes the investigation of Col VII at the vitreoretinal interface. Previously, 
Col VII was observed in structures at the superficial layers of the retina, as well as in 
Müller cell cultures. The retinal structures exist in two variants: within corpora amylacea 
and in small clustered vesicles. Both variants occur mainly in the ganglion cell layer 
and the inner plexiform layer. Because the corpora amylacea have an astrocytic origin, 
and the vesicles colocalized with the glial cell markers, we associate astrocytes with 
the synthesis and storage of retinal Col VII. Electron microscopic analysis shows the 
presence of Col VII epitopes at the inner limiting membrane, which was validated 
by Western blots. Col VII was thus found at the transition between epithelia and 
mesenchyme, as is common in skin. Anchoring fibrils, however, are not observed, so an 
anchoring function could not be dedicated to the Col VII presence.

Chapter 3 addresses the presence of Col VII in the tissues of the accommodation 
system. In skin, the number of anchoring fibrils present varies per skin region, and is 
essentially related to the amount of mechanical stress that a region copes with. More 
mechanical stress means more anchoring fibrils. Since Col VII is the major component 
of anchoring fibrils, any intraocular Col VII expression (apart from the retina) would 
most likely be present at mechanically stressed tissues. The accommodation system is 
subject to such mechanical stress, and was therefore explored for Col VII presence by 
several immunohistochemical techniques. Col VII was demonstrated at the basement 
membranes of the ciliary body epithelia and at adjacent blood vessels, the ciliary 
zonules and the lens capsule. Although Col VII was observed at structures that would 
theoretically benefit from the support of anchoring fibrils, no actual anchoring fibrils 
were observed. This chapter also describes the validation of our main antibody. 



194

07

Chapter 4 further explores the distribution and characteristics of the Col VII that 
was observed at intraocular blood vessels. Retinal and uveal samples are analyzed 
and compared to extraocular blood vessels using several immunohistochemical 
techniques. Col VII is observed at the blood vessels of most of these tissues, except 
those in skin. Retinal whole mount immunofluorescence double labeling suggests that 
the perivascular Col VII distribution is associated with pericytes.

Chapter 5 reports on potential intraocular defects that may be found in Col VII 
deficient patients, hereby reviewing the available literature. The regions in which 
Col VII was previously observed are investigated clinically (n=4 patients) and 
immunohistochemically (n=1 donor). No apparent defects were noted that could 
be related to Col VII deficiency. Recurrent ocular surface defects contribute to scar 
formation, which leads to patient multifocality and -subsequently- hinders diagnostics 
by automated imaging systems.

Chapter 6 (General discussion) reviews our obtained data in the light of relevant 
literature. Our main antibody pAb(16) is reviewed, its potential cross-reactivity ruled out, 
and its validity confirmed. At various intraocular tissues (BM of pigmented epithelium, 
retinal blood vessels, inner limiting membrane, lens capsule) our Col VII labeling has 
shown some resemblance to that of skin: a linear labeling pattern. In other intraocular 
tissues (zonules, intraretinal deposits, tissue around ciliary blood vessels), the labeling 
was consistently non-linear, namely vesicular or diffuse. An additional disparity to skin 
is that anchoring fibrils were not detected in any intraocular tissue. Other investigators 
have reported that anchoring fibrils (especially the non-looped variant) may not easily 
be detected in general, but we hypothesize that the impeded visualization might also 
be explained by their restraint to laterally aggregate. As anchoring fibrils appear to be 
absent despite our validated Col VII immunolocalization, alternative explanations for 
the observed Col VII presence are discussed. The absence of intraocular defects in Col 
VII- deficient patients could be explained by a compensatory role of Col VII-supporting 
proteins, and the absence of anchoring fibrils either by an immune-supporting role 
of Col VII, a biological signaling modality of Col VII in angiogenesis/tumorgenesis, or a 
role of Col VII as a marker of sclerosis.
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