
Is immortality possible? It is, but it may be very dangerous
autor: Petra Sedláčková

vedoucí práce: Mgr. Dagmar Šamánková

Many people think that immortality is just a myth. I would like to tell you something you may not know. It is possible, but there is just a small catch. Imagine you are a 20-year old healthy man (or woman) and doctors offer you to make a change with your cells that would cause immortality to you. So what is the catch? Let us imagine they did it and you are really immortal, you a have whole eternity before you. And then what happens? The cells start to mutate themselves and you cannot stop it, because the cells are immortal, just one single mutated cell is going to kill you. And you will die not in 70 or 80, but in 30. Because your whole body is changing into one big tumor. Scarry, right?
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So how is it with the cells? Every chromosome has its termination called telomere. This termination is shortened during every replication (the cell is multiplying). After a certain number of replications, this telomere is too short and the cell defeats to a senescention (the cell dies).
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This problem is solved in some cell types, for example in embryonic, stem, tumor cells and gametes (germ cells). Termination of these types of cells is lengthened by a protein complex telomerase. These cells are immortal, but it is contra productive in tumor cells. The reason why the somatic cells die is very simple. If they were immortal, they could degenerate and it is much more dangerous than aging. 

So why are people so much interested in a research about aging, chromosomes and telomeres? Do not they realize, how devastating influence it could have? I think they do, but they also realize, how helpful it could be, how many lives could be saved. How would it feel to be able to give somebody his leg back, who lost it during an accident. It sounds like a fairy tale, and actually, research about this problematic is far, far away, but I believe, that one day it will become true.

So how does the research about telomeres stands right now? The first question is what we can do to make the cells be immortal, because naturally the somatic cells are aging and dying. The cell is a really complicated system, so we have more options. And I think the options are really complicated, so I will try to explain you just one.

As I said before, shortening telomeres can stop a protein complex called telomerase. But the problem is, that in somatic cells telomerase is inactivated. So the solution is to activate this complex in some way. It is possible to try to activate it in various ways, but the best is to find some protein which would interact with the telomerase and by this interaction activate the complex, stop shortening the telomere and the aging. Nice theory, is not it? But where is the reality? Do you know how many proteins exist? The proteins consist of amino acids. We have 20 proteinogennic amino acids, every protein includes at least 100 amino acids in various combinations and more. We can count. When we have 20 amino acids and proteins of 100 amino acid, we have 20100 combinations, it is 1,27 ∙ 10130 proteins. It was a little bit of math, but now you can see, how difficult it can be to find a protein or group of proteins which could be those we are looking for.

The problem is also with the environment. We cannot do a research on humans. We cannot use animals either. Someone could call it a torture. So what has left? Plants! But plants are that different from humans, it is impossible to compare a plant to a human, is not it? Actually, it is not. Luckily, we know one plant which has really similar genome to humans. This plant Arabidopsis thaliana (thale cress or mouse-ear cress) is actually a model organism used in genetic, molecular-biologic and physiological research for more than 40 years. 

As I said before, immortal cells are mutating, but mortal cells mutate too. The difference is, that somatic cells lyse (destroy) themselves when they degenerate. On the opposite tumor cells are broken, but immortal and create more and more tumor cells. What if we were able to inactivate telomerase? And all of this would be possible through one protein, which would activate (by adding it) or inactive (by detracting it) telomerase. It would move the medicine really far, do not you think? 

So I think that this is a really big motivation to make the research. A cancer is the most dangerous disease, we cannot settle with. For example the Czech Republic has the most people with the cancer of a colon or rectum – mostly men and a breast cancer – women. Every year the cancer kills 7,6 million people and 12,3 million people are diagnosed. It would be great to save that many people every year.

I think that research about telomeres and telomerase has enormous potential, we cannot even realize. Unfortunately the accomplishment is really far and people have to know so much more about this problematic. And also the technologies are not that mature to make a gene therapy, which is necessary for this type of cure, in such an extension. And there is also the problem with the plant. Genome is similar but not the same. So it is possible that the protein would work in the plant, but not for humans. And conversely, the protein which would work for humans would not work in the plant, so the whole research could start all over again. But maybe one day…
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