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      ,                                   DOI 10.21504/10962/59230
                        
	      Description:
                          A vital component of the integral nuclear membrane is emerin, a Lamin Emerin and Man1 (LEM) domain protein whose concentration determines the levels of partner proteins that together constitute the structure of the nuclear envelope. Deficiencies in any of these proteins causes the failure of the structure and assembly and disassembly of the nuclear envelope, which disrupts chromosome segregation and nuclear compartmentalization that are both associated with disease. Emerin also localizes in the cytoplasm where it is implicated in the structure of the cytoskeleton via interaction with tubulin and actin and thus its deficiency may equally contribute to the collapse of the cytoskeleton. The Hsp70-Hsp90 organising protein (Hop) functions as a cochaperone for entry of client proteins into the Hsp90 folding cycle. Hop is upregulated in cancer and regulates a number of cell biology processes via interactions with proteins independently of Hsp90. In a previous study using global whole cell mass spectrometry, emerin was shown to be the most significantly down regulated protein in Hop depleted cell lysates. In this current study, it was postulated that emerin interacts with Hop, and this interaction regulates the stability, and level of emerin in the nucleus which impacts on the structure of the nuclear envelope. We used HEK293T cell lines stably expressing shRNA against Hop, emerin and a non-targeting control alongside the over expression of Hop in HEK293 cells to determine the effect of Hop levels on emerin expression and vice versa via Western blotting. The effect of Hop on the localization of emerin was assessed via subcellullar fractionation and confocal microscopy, while the impact on the structure of the nucleus was determined by transmission electron microscopy (TEM). We established that the depletion of Hop using shRNA and the over expression of Hop both result in the proteasomal and lysosomal degradation of emerin. Co-immunoprecipitation assays confirmed that Hop and emerin are in a common complex, which was not dependent on the presence of Hsp90. Loss of Hop or emerin led to a deformation of nuclear structure and a statistically significant decrease in nuclear size compared to control cells and was associated with an increase in the levels of nuclear protein, lamin A-C. Loss of emerin and Hop resulted in increased long term cell survival, but only after restriction of the nucleus when the cells had migrated across a transwell membrane. Taken together, the results obtained suggest that Hop acts as a scaffold for the stabilization of emerin and that the effects of Hop depletion on the structure of the nucleus and long term survival are mediated via the depletion of emerin.
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                          http://hdl.handle.net/10962/65247
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	      Description:
                          The controlled seeding of a variety of stem cells in vitro has been reported to alter the patterns of their subsequent differentiation. This has been attributed to the control of the surface microenvironment onto which adherent stem cells are cultured, especially control of the proximal density of neighbouring cells. Simultaneously, advances in the generation of aptamers - synthetic ligand molecules developed using in vitro selection techniques targeting complex molecules - have aided in the production of molecules capable of selectively binding to a variety of commercial stem cell lines. Combining the aforementioned research fields, the project reported in this thesis aimed to generate DNA-based aptamers capable of assisting with the selective binding of murine 3T3- L1 preadipocytes to a solid surface. This was performed with a view to, eventually, control the seeding densities of the adherent preadipocytes on the surface of the tissue culture dish in subsequent researchers. In the process of meeting this goal, several optimisations of the in vitro process by which aptamers binding to cells are generated (Cell-SELEX) were performed: an analysis into a variety of methods used for the removal of the single stranded aptamer candidate sequences attached to the surface of 3T3-L1 preadipocytes, a comparison of methods for the generation of single-stranded aptamer sequences from double-stranded DNA template molecules and a method for quantifying the removed ssDNA from the cell surface. Their use is further reported in this work. Initially, it was determined that a fluorimetric evaluation of the unbound single stranded DNA was the optimum technique to use to evaluate the relative amounts of aptamer DNA binding to target cells during cell-SELEX; this arose from the release of DNA, and other cell lysate contaminates, which interfered UV/ Vis quantification. The evaluation into different methods of ssDNA removal from the cell surface showed that although trypsinisation of the cells demonstrated the highest level of aptamer detachment (quantified by fluorimetry), there is a decrease the number of potential targets that aptamers could attach to. The most common method for detaching bound DNA aptamer molecules from cellular targets reported in literature, the use of high temperatures, was selected for cell-SELEX to increase the variability in potential target sites on the cell surface. Using techniques optimised in this work, fluorescently-tagged single-stranded oligonucleotide aptamers were later generated with a positive selection pressure to bind to the surface of the 3T3-L1 preadipocytes, but not to their differentiated adipocyte counterparts. After eight cycles of cell-SELEX, fluorescent spectroscopic analysis depicted a 74 % binding retention of the selection pool in the positive preadipocyte selection pool, as opposed to a 0.69 % binding of sequences to the negative differentiated preadipocytes. Following the isolation and identification of candidate sequences, seven separate sequences were identified as being successfully generated from the selection process. Bioinformatic characterisation of these placed sequenced aptamer candidates into two separate families, that were then analysed in opposition to each for their binding affinity toward each other. Using fluorescently-tagged sequences, the binding selectivity of the generated aptamers was validated using both epifluorescent microscopy and confocal microscopy. At this stage, an aptamer sequence selected from prior in-house research to serve as a negative control also demonstrated significant binding to the extracellular matrix of both preadipocytes and mature adipocytes. 5’-thiolated aptamer sequences were used to form self-assembled monolayers on the electrode surfaces of the impedimetric Roche xCELLigence Real-Time Cell Analysis. The use of aptamer sequences to capture the seeded preadipocytes, demonstrated a slight increase in the extent of binding of the preadipocytes to the gold electrode surface and produced some preliminary indications of alterations to the pattern and rate of subsequent differentiation in the preadipocytes. This provides preliminary evidence that aptamers developed to bind specifically to a stem cell line in vitro show potential to be used as to capture said cell when cast in a self- assembled monolayer assembly. This provides a future opportunity to control the seeding densities of the cells in vitro. The effects of cellular differentiation at a set of predefined cellular densities can be demonstrated on a desired stem cell line.
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                          Background: Unnatural deaths are a serious and preventable public health problem in South Africa. Such an event is more than the death of an individual who has died in an unnatural way. It has a negative and long-lasting impact on family members as well as on society as a whole. Objective: To study the pattern of unnatural deaths in the Transkei sub-region of South Africa. Method: A record review was undertaken from 1996 to 2015 of 24 693 medico-legal autopsies performed at Mthatha Forensic Pathology Laboratory. Results: At the Mthatha Forensic Pathology Laboratory, 24 693 autopsies were performed between 1996 and 2015 on people who had died unnatural deaths. The average rate of unnatural death is 205 per 100 000 per year in this region. The figure is 160 per 100 000 among males and 44 per 100 000 among females. The rate of unnatural death has increased from 153 per 100 000 in 1996 to 260 per 100 000 in 2015. In two-thirds (69%) of cases, the cause of death is related to trauma. Slightly less than half (45%) of the victims in this study were murdered. Conclusion: There is an increasing trend of unnatural deaths in the Mthatha region of South Africa. The male-to-female ratio is 3.8:1, and about half (48%) of the victims were between 11 and 30 years old. This situation needs the urgent attention of the law enforcement agencies. Keywords: unnatural deaths, traumatic deaths, violent death
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