Short Essays – Chapter 14
1. In humans, some aspects of visual function in the brain develop through use of the visual system. As scientists consider how to treat color blindness there has been concern that putting the missing gene back into the cells of color blind men would not be enough because their brains would not have the capability to use the information. How has our understanding of this situation been informed by the recent gene therapy treatment of color blind monkeys? As you consider this question please read “Monkey see monkey juice” by Evan Lerner in Seed Magazine , September 18, 2009.

2. Researchers carrying out gene therapy for severe combined immunodeficiency (SCID) found that the gene therapy construct that they used caused an acute T cell leukaemia in some of the study subjects. They thought the leukemia was the result of a very specific combination of genes involved in the vector and the chromosomal integration event. However, another effort at gene therapy for chronic granulomatous disease (CGD) using a different, but related, vector led researchers to think that they had accidentally generated a model for human T cell leukemia. What did the researchers learn and what did it tell them about gene therapy vector design? As you consider this question please read “Gene therapy activates EVI1, destabilizes chromosomes” by Cynthia E. Dunbar and Andre Larochelle in Nature Medicine , 2010;16:163–5.

3. Hematopoietic stem cells are the precursors to the various cell types found in human blood. The HIV virus infects one of the differentiated blood cell types, the CD4_ T cells, but CD4_T cells that carry a mutant form of the CCR5 receptor protein are resistant to HIV infection. How can gene therapy be used to fight HIV in infected individuals, and why is it not enough to treat the CD4_ T cells? Why will it be difficult to turn this approach into something that can be easily applied to large populations of infected individuals? As you consider these questions please read “Can HIV be cured with stem cell therapy?” by Steven G. Deeks and Joseph M. McCune in Nature Biotechnology , 2010;28:807–10.

4. Since RNA interference was first discovered in the worm Caenorhabditis elegans researchers have tried applying it to many different problems in human biology. Why does RNA interference turn out to be especially appropriate for some of the dominant neurodegenerative diseases that result from simple sequence repeat expansions? As you consider this question please read “Allele-specific RNA interference for neurological disease” by Edgardo Rodriguez- Lebron and Henry L. Paulson in Gene Therapy , 2006;13:576–81.
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