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Discussion

In human blood cells, the length of telomeres ranges from 8,000 base pairs at birth to 3,000 base pairs as people age and as low as 1,500 in elderly people (an entire chromosome has about 150 million base pairs). Each time a cell divides, an average person loses 30 to 200 base pairs from the ends of that cell's telomeres. 

Telomeres and aging
While telomere shortening has been linked to the aging process, it is not yet known whether shorter telomeres are just a sign of aging - like gray hair - or actually contribute to aging. After conducting some research, answer the following:
	Why do cells have telomeres? 

Why do telomeres get shorter every time a cell divides? What counteracts this shortening? 
What role do telomeres play in aging? You may want to do some research into dyskeratosis congenita. 
If telomerase makes cancer cells immortal, could it prevent normal cells from aging? 
Do you think we could extend the average lifespan by preserving or restoring the length of telomeres with telomerase? If so, does that raise a risk the telomerase also will cause cancer? 
Address all Discussion topics in the Discussion area. Your initial post should be at least 100 words and contain references. In addition, respond to at least two of your colleagues’ posts with meaningful comments in accordance with the Syllabus. Each post should be at least 50 words. Please be sure to cite all of your sources. 
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Why do cells have telomeres? 
From the Berkeley University website, there are a couple reasons stated why cells have telomeres. One, telomeres allow cells to distinguish chromosomes ends from DNA that is broken.  Two, telomeres also prevent chromosome fusions by something called NHEJ, which is non-homologous end-joining (Berkeley.edu).  I also believe it helps maintain the overall DNA structure of the cell.

Why do telomeres get shorter every time a cell divides? What counteracts this shortening? 
Cells shorten, because with each S phase cell division, DNA replication leaves 50-200 bp DNA unreplicated at the 3’ end (Berkeley.edu).  In some organisms, like the flatworm, the telomeres are added back on (making them virtually immortal), but in humans, something called telomerase can slow down, if not completely prevent the shortening.

What role do telomeres play in aging? You may want to do some research into dyskeratosis congenita. 
The general hypothesis is telomeres shorten with age, because of T cells, tissue with high turnover.  The problem with this theory is that it assumes that senescence (or the accumulation of changes in cells) is what actually causes aging (Berkeley.edu).  Of course, my take on the process (after research) is that cells and their corresponding DNA begin to have replication problems once the telomere is gone…resulting in the true death of the cell (no more replication occurs).  This process causes massive degeneration throughout the body; this is why we start to wrinkle; this is why our hair turns gray/white and starts to thin.  I also believe we peak in life…at the cellular level… meaning, we aren’t truly dying until our DNA starts unraveling.  This would explain why many people feel invincible up to their thirties (forties if you’re really lucky). 

What is dyskeratosis congenital?
This is a disorder marked by individuals having fingernails and toenails that grow poorly or are abnormally shaped.  There are other issues as well, like bone marrow failure.  This disorder basically puts people at risk for many life threatening issues.  The linkage between the disorder and telomeres is In about half of people that have dyskeratosis congenital, there are mutations in the TERT, TERC, DKC1, or TINF2 genes… these are the genes that provide instructions for making proteins to help maintain telomeres (National Institute of Health).

If telomerase makes cancer cells immortal, could it prevent normal cells from aging? 
I look at this question with…not everyone has a predisposition to cancer.  The question is nearly irrelevant when it comes to extending the life of the majority of people on the planet.  Perhaps we could screen people for cancer, look at their pedigrees, and then if they qualify, they get to receive the telomerase.  Of course, we could still just leave it up to the individual to decide for themselves, cancer or not.  I believe by the time we’re ready to start using telomerase on a global scale, we will figure out exactly how to separate the cancer factor.

Do you think we could extend the average lifespan by preserving or restoring the length of telomeres with telomerase? If so, does that raise a risk the telomerase also will cause cancer? 
Let’s assume that senescence causes aging, and that telomerase is the enzyme that can reverse transcriptase with protein + RNA subunits, the answer would be yes then.  Telomerase could be used to prevent normal cells from aging.  I would also like to point out, not everyone acquires cancer…or is even predisposition to get cancer.  What this means is that for many people, telomerase could potentially allow them live much, much longer.  Of course, there is cell oxidation, free radicals, lifestyle choices, genetics, and other variables that can be attributed to the aging process, but…one step at a time.
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I also agree that telomerase could be used to extend the normal life expectancy of people one day, despite the current data linked to cancer.  By the time we are ready to use telomerase on a global scale, I believe we will have figured out how to prevent cancer cells from being immortal…but at the same time…allowing regular cells to have their telomeres replaced.  There are things known at telomere inhibitors, this could be useful in preventing cancer cells from being immortal.
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I also believe we could use telomerase to extend life, but I think we will figure out the cancer part.  I don’t trust the current data that says telomerase will make cancer cells immortal (seems too negative to be useful).  Which cancer cells would those be?  There are many different types of cancers.  Much of cancer, and what causes it, is still a mystery.  Only the future will tell…but if science continues to be as progressive as it has been, we can pretty guarantee that cancer will be eradicated in the next 50 years (or at least nearly).

-----------------------------------------------------------
Eddie Jackson
GOK - Philosophy Major/Liberal Studies
http://eddiejackson.net/   university page




