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Today, many studies concentrate on telomeres and telomerase, which have recently becomea major target of research in anti-cancer therapy. Lately the research has focused mainly on the interaction of proteins with telomerase, which could help in research of cancer treatment. 
In this article you can read aboutinteraction of the protein AtTRFL11 and subdomain of telomerase by bimolecular fluorescence complementation. Toomany technical terms? Keep reading and you will learn more.  
What Are Telomeres and Telomerase? 
And what exactly are telomeres and telomerase? First we need to describe what a chromosome is. Nuclear DNA is found in cells inside a structure, which we call a chromosome. Chromosome is in factthe most compact form of DNA (we can imagine it as a tangled string) and the telomeres are integral parts of the chromosomes.
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On this picture there is a chromosome, which we can 

Observein one of the phasesof the cell division. Normally

this form looks more like a “ball of wool” and it is practically

invisible. 
The telomeres are something like “caps”. They are the end parts of chromosomes and haveespeciallyprotective function. Just like everything else has its end, telomeres are also not immortaland they shorten during every cell division, until they reach acritical threshold (called the Hayflick limit), which ultimately leads to a cell death. 
Telomerase is an enzyme that is able to replicate and extend telomeres, thereby immortalizing some cells. Telomerase is present only in germ cells, stem cells and also tumor cells. It is composed of three domains: RNA subdomain (TR), protein subdomain (TERT) and the protein dyskerin. RNA subdomain is responsible for the synthesis of telomere. Protein subdomain is something like “a motor of the telomerase”, because it is responsible for theactivity of the telomerase. Absence of the protein dyskerin causesthe hereditary disease of bone marrow called Dyskeratosiscongenita.
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Various studies of telomerase activity imply that it is the main characteristic and cause of tumor cells immortality. This is also the reason why scientists have begun studying the telomerase structure and its interactions. It is assumed that studies of telomerase could lead to finding the inhibitor of telomerase and the possibility oftreating cancer. So far we have used telomerase only as a diagnostic marker.
Colorful Science Alias Bimolecular Fluorescence Complementation 

Bimolecular fluorescence complementation is a method used tostudy protein interactions. It is based on thedetection of fluorescent signal. Each of the analyzed proteins is marked with a fragment of a fluorescent protein. Interaction of proteins pulls the fragments of fluorescent protein close to each other and this creates a fluorescent signal. It is more easily understood from the following diagram:
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Interaction of Protein TRFL11 = “Small Piece of Puzzle” In Telomerase Research
This research focused on the interaction between the protein AtTRFL11 and the subdomain of telomerase RID1 in the model organism Arabidopsis thaliana. Let´s describe some of the technical terms first.
Arabidopsis thaliana is one of the most commonly used plants in science research. Plant cells are used in research more than any other, because it is easier and considered humane. 
TheRID1 subdomain is one of the parts of telomerase of Arabidopsis thaliana.

We do not know much about the AtTRFL11 protein(abbreviation “At” means that it is a protein of Arabidopsis thaliana). To enable this research a bioinformatical analysis of this protein was introduced. It was found that this protein has no known interactions and has got only one known homolog. Homolog of a protein is a protein of the same type and with similar characteristics. This information can be found in databases on the internet. What else can we say about this protein? It has a SANT domain, which “helps” tobind to the DNA. 
[image: image4.emf]
And How IsSuch aResearch Conducted? 
It is long and complicated process with many centrifuges, incubators, washing process and other apparatus involved. I think however that we do not need such “details”, so it willbe better to present it in a simpler way.
1. First it is important to “insert” the protein TRFL11 andthe subdomain RID1 inside the DNA of the well-known bacteria E. coli. Then, the bacteriaare cultivated (grown) in an incubator.
2. In the second step, it is necessary to isolate the DNA from E. coli.
3. The isolated DNA is then transferred to the leaves of A.thaliana, more specifically to their protoplasts (one of the plant´s organelles)

4. And finally a “fluorescent show”! Or fluorescent microscopy, where interaction between protein and the domain is observed with a fluorescent microscope. 
And What AbouttheResult?
[image: image5.emf]
Picture number 1 shows cells without fluorescence, which we could also observe with an optical microscope. 
Picture number 2 shows cells with red fluorescence. Here we can see fluorescence of the mCherry-NLS construct. This construct is used as a control whether the transfection of protoplasts actually occurred. Italso shows the location of the nucleus.
The third pictureshows green autofluorescence of chloroplasts.
Finally onpicture number 4, we can see yellow fluorescence proving the interaction. The most intense fluorescence is inside the nucleus, this means that interaction happens here.
And What Is the Conclusion?

So, what can we “learn” from this article? It can be said that scientist are half way to uncovering many of telomerase´s secrets. But it is necessary to keep going. It is important to keep studying telomeres, telomerase´s structure and protein interactions. And in the future, this research could help find some valuable information for anticancer treatment, fight with ageing or improve medical treatment in general. And who knows what else? 
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