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It was originally thought that no vimentin was detected in the lens nucleus, as it appeared 

that staining for vimentin was absent here (fig. 5.5.3, a). With some manipulation (brightness 

and contrast) of images however it was possible to detect a faint green signal in the lens 

nucleus (fig. 5.5.3, b). Few sections that were used as controls managed to retain the nucleus 

region intact throughout the staining procedure, and displayed a small amount of perceptible 

fluorescence, although at a level reduced from in positive sections. Consequently it was 

difficult to determine with a high degree of confidence if the green signal encountered in the 

lens nucleus was due to non-specific binding of the secondary antibody, vimentin induced, or 

due to inadequate filtration of TRITC used as a membrane stain in these sections. Sections 

were not stained for TRITC in a controlled manner; that is, in the way that the antibody 

staining was controlled by staining sections without one or the other antibodies used; instead 

TRITC was added to all sections as counterstain (including antibody controls). Consequently 

TRITC cannot be ruled out as responsible for the signal witnessed in positive sections. 
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Figure 5.5.3. Vimentin in the Lens Nucleus.  
Nucleus section of a lens stained for vimentin. No vimentin signal could be detected, either by 

naked observation or on original images (see following pictures). Scale bar 10 µm.  
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Figure 5.5.3. Vimentin in the Lens Nucleus.  
Section (b) is the same as that presented in fig. 5.5.3 (a) with brightness and contrast parameters 

altered, revealing faint vimentin signal. (c) Fibre cell membranes in lens core from pictures (a/b) as 

confirmed by TRITC-lectin stain. Inset schematic illustrating approximate location within the lens 

where the picture was taken (after Taylor et al., 1997). Scale bar 10 µm. 
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5.6 Experiment 4 - Filensin 

 

 

5.6.1 Methods 

 

Monoclonal filensin antibody directed against full-length filensin and fragments between 28-

69 kDa (see Masaki & Quinlan, 1997; Sandilands et al., 1995a) immunogencially derived 

from human and bovine lens (Sigma, Missouri, USA) was used to detect filensin in ovine lens 

sections and immunoblots. The monoclonal filensin antibody was diluted initially at 1:100, 

and was found to work best at a dilution of 1:500 in blocking solution. Filensin antibodies 

were identified in sections with Alexa Fluor 488
®
 tagged goat anti-mouse IgG secondary 

(Molecular Probes, Oregon, USA).  

 

 

5.6.2 Results 

 

 Immunoblot 

Immunoblots using the filensin antibody were difficult to interpret, as several bands were 

found to be reactive in separated protein. Bands were clearly distinguished using this antibody 

when only 5 µg of protein was loaded to the SDS-PAGE, rather than using 10 µg as was the 

case for immunoblots of other proteins in this investigation (fig. 5.6.1). Full-length filensin 

was identified in immunoblots of lens extracts from all fractions. Intense bands at 

approximately 115 kDa and 53 kDa (bands labelled in fig. 5.6.1 by • and !, respectively), as 

well as some poorly resolved bands at around 100 kDa and between 37 and 50 kDa were 

observed in nucleus and cortex extracts (as denoted by !, !, and > respectively in fig. 5.6.1), 

while only the 115 kDa band was observed in capsule/epithelial cells. Cortex samples 

contained the most intense 115 kDa filensin bands, while in the nucleus the 53 kDa fragment 

band appeared marginally larger than in the cortex or nucleus samples, possibly 

corresponding to accumulation of this filensin fragment in the nucleus. Additionally, bands of 

~50 kDa (as labelled with ! in fig. 5.6.1) were visible in nucleus samples only. One of the 

capsule/epithelial cells replicates had a faint band at 53 kDa, the position of an expected 

filensin fragment.  
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Figure 5.6.1 Filensin Immunoblot 

Several bands corresponding to full length and fragmented filensin were detected by immunoblot in 

separated lens fractions. Clearly discernable is an intense band at 115 kDa corresponding to full length 

filensin, and another at 53 kDa. •, full length filensin; ! , 100 kDa fragment; !, filensin fragments; 

>, ~50 kDa fragment observed in nucleus extracts only. Abbreviations are as for fig. 5.3.1 

 

 

 

  Immunohistochemical Localisation 

The filensin signal detected was predominantly cytoplasmic (fig. 5.6.2, a), with the pattern of 

staining changing toward the lens nucleus to a seemingly confined area of the cytoplasm (see 

arrows, fig. 5.6.2 b). The staining pattern detected in the sections shown in fig. 5.6.2, (b) in the 

deeper cortex was more or less comparable to what has been found in this region in the lenses 

of other species (e.g. Sandilands et al., 1995), with filensin beginning to be detected in the 

fibre cell cytoplasm. The outer cortex filensin signal did not show any defined pattern that 

would be associated with the membrane or cytoplasm, rather it was detected as nebulous 

fluorescence that followed the general lens gross structure without revealing any microscopic 

detail of filensin in this area (fig. 5.6.2, a), nor the membranous localisation that was expected. 

Filensin immunoblots (fig. 5.6.1) displayed multiple reactive bands for filensin antibody, and 

it may be that multiple filensin fragments were responsible for the immunohistochemical 

results observed. 
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Figure 5.6.2 Cytoplasmic Filensin. 
Beginning in the outer cortex (a), filensin was seen throughout the fibre cell (arrows in fig. 5.6.2 a), 

changing in the inner cortex (b) to a centralised region of the fibre cell (arrows in fig. 5.6.2 b). Inset 

schematic illustrating approximate location within the lens where the picture was taken (after Taylor 

et al., 1997). Scale bar is 10 µm. 
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The images presented in fig. 5.6.3, (a) show filensin distribution in the outer cortex of the 

lens with the filensin pattern visible associated with the fibre cell membrane. The filensin 

signal detected was very weak and stained the fibre cell membranes dimly, and background 

fluorescence was distinguishable in all sections stained for filensin, as well as in both primary 

and secondary negative controls (see fig. 5.6.3, c), and may have hampered detection of 

filensin staining. There did not appear to be any obvious differences in the distribution of 

filensin between early fibre cells in the extreme outer of the cortex and the more mature fibre 

cells deeper in the cortex. 

 

Little filensin appears to be present in the ovine lens nucleus as staining of this region 

produced inappreciable fluorescence (fig. 5.6.3, d and f). TRITC-lectin labelling of this region 

of the lens (fig. 5.6.3, e, g, h) revealed the familiar pattern of membrane staining for this 

region typified by irregular squashed semi-hexagonal cells (for clear example see in Section 

3, fig. 3.4.1). Intense TRITC-lectin staining was detected at the fibre cell junctions in this 

region (see arrow-heads, fig. 5.6.3, e), which has been reported previously in ovine lenses 

(Kistler et al., 1986). Viewing of the same area of the lens using the 520 nm filter revealed 

some green signal that did not follow any obvious pattern (fig. 5.6.3, d), such as following the 

membrane as illustrated by TRITC-lectin (fig. 5.6.3, e) labelling or within the cytoplasm of 

fibre cells as has been seen elsewhere (e.g. Blankenship et al., 2001; Ireland et al., 2000; 

Sandilands et al., 1995). However some isolated areas of coincident fluorescence were shared 

between the TRITC-lectin and labelled filensin images (see arrows, fig. 5.6.3, d and e) 

suggesting inadequate filtration of fluorescence. Thus it may have been that the poorly 

focused signal detected in this region (i.e. fig. 5.6.3, d) was merely non-specific background 

fluorescence resulting from inadequate washing of the section following staining, or 

extraneous fluorescent materials.  

 

The section shown in fig. 5.6.3, f, appeared to display membrane staining of filensin and 

TRITC-lectin such as that seen in the nucleus region of lens sections with irregular hexagonal 

structures visible, but again this was poorly focussed. This section was found in a lens section 

that suffered the common frailty associated with fixing the lens nucleus (see Section 3 – 

Optimisation of a Protocol for Processing of Ovine Lenses for Immunohistochemistry), 

resulting in a chunk of lens nucleus being exposed without surrounding cortex tissue, which 

explains the exposed area of lens nucleus.  


