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Junior Seminar Proposal:  The Biological Basis of Aging and Death

Our expanding population of elderly individuals makes it essential that we address fundamental questions regarding the aging process. Why do we age? Is aging inevitable? Will advances in medical knowledge allow us to extend the human lifespan beyond its present limits? Because growing old has long been the one irreducible reality of human existence, these intriguing questions arise more often in the context of science fiction than science fact. Recent discoveries in the fields of cell biology and molecular genetics seriously challenge the assumption that human life-spans are beyond our control. 
With such discoveries in mind, in the proposed seminar, we will explore how senescence begins at the level of individual cells and how cellular replication is related to aging of the entire organism. The following topics will be considered: The evolutionary origins and functions of aging, the relationship between cellular aging and cancer, parallels between cellular senescence and Alzheimer’s disease, and insights gained through the study of human genetic disorders, such as Werner’s syndrome, that mimic the symptoms of aging prematurely. In addition, we will examine how reduction in caloric intake may actually help increase lifespan, and how the destructive effects of oxidative elements in the body may be limited by the consumption of antioxidants found in fruits and vegetables. Finally, we will consider the social and economic aspects of living longer, the implications of gene therapy on senescence, and what we might learn about aging from cloning experiments.

The format of the course will be as follows: At the beginning of each class, the instructor will give a fifteen minute presentation outlining the topic to be discussed. All students will be required to read the two assigned experimental papers and to write a one page (double spaced) summary of the goals and findings of those papers. Each week, two students will be designated to give an in-depth power point presentation of one of the papers; this will include the context of the experiment, the aim of the experiment, technology employed, the data obtained and conclusions reached by the authors. As a result of this experience, the students will be become intimately aware of the intricacies involved in bench research underlying our current understanding of the aging process. All written and presented material will be available on Carmen.
Week 1:  Aging, senescence and lifespan

Hayflick, L and Moorhead, P (1961) The serial cultivation of human diploid cell strains. Experimental Cell Research 25:585

Holiday, R (1996) The current status of the protein error theory of aging. Experimental Gerontology 31:449
Week 2:  The nature of cellular senescence and death

Bladier, C. et al (1997) Response of a primary human fibroblast cell line to H2O2: senescence-like growth arrest or apoptosis? Cell Growth and Differentiation 8:589
Chen, Q and Ames, B (1994) Senescence–like growth arrest induced by hydrogen peroxide in human diploid fibroblast F65 cells. PNAS 19: 4130
Week 3: Evolution of senescence and death

Johnson, T (1997) Genetic influences on aging. Experimental Gerontology 32:11

Rose, MR (1984) Laboratory evolution of postponed senescence in Drosophila melanogaster. Evolution 38:1004

Week 4: Developmental genetics of senescence and lifespan

Lakowski, B. and Hekimi, S (1996) Determination of lifespan in Caenorhabditis elegans by four clock genes. Science 272: 1010

Ewbank, J et al (1997) Structural and functional conservation of the Caenorhabditis elegans timing gene clk-1. Science 275:980

Week 5: Human genetic diseases that mimic the aging process

Finch, C. and Tanzi, R (1997) Genetics of Aging. Science 278:407

Gray, M. et al (1997) The Werner syndrome protein is a helicase. Nature Genetics 17:100

Week 6: Cycling to senescence

Bodnar, A. et al (1998) Extension of lifespan by introduction of telomerase into normal human cells. Science 279:349-352

Bond, J. et al (1996) Evidence that transcriptional activation by p53 plays a direct role in the induction of cellular senescence. Oncogene 7:2097

Week 7: Replicative immortality: Cancer and aging

Donehower, L. et al (1992) Mice deficient for p53 are developmentally normal but susceptible to spontaneous tumors. Nature 356:215

Serrano, M. (1997) Oncogenic ras provokes premature cell senescence associated with accumulation of p53 and p16. Cell 88:593.

Week 8: Caloric restriction and maximum lifespan

Dunn, S. et al (1997) Dietary restriction reduces insulin-like growth factor-1 levels, which modulates apoptosis, cell proliferation and tumor progression in p53-deficient mice. Cancer Research 57:4667.

Pendergrass, W. et al, (1995) Caloric restriction: Conservation of cellular replicative capacity in vitro accompanies lifespan extension in mice. Experimental Cell Research 217:309.

Week 9: Oxidative stress and cellular senescence

Sohal, R and Weindruch, R (1996) Oxidative stress, caloric restriction, and aging. Science 263: 1128
Orr, W and Sohal, R (1994) Extension of life-span by over expression of superoxide dismutase and catalase in drosophila melanogaster. Science 263: 1128
Week 10: The Aging Brain

Morrison, J and Hof, P (1997) Life and death of neurons in the aging brain. Science 278:412.

Hardy, J (1997) Amyloid, the presenillins andAlzheimer’s disease.Trends in Neuroscience 20:154.

