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How will we cure ourselves in fifty years from now? Well, the vision is, that once we will know everything about our body, we will be able to anticipate and solve every problem, maybe just with a small help of our genes. You know, we will just use a particular gene that will fix our problem. For example, we will lose a tooth. Nowadays, we have to have dentures, but in the future, perhaps not as distant as we believe; we will just use genes to make new teeth grow. 

Do you know how many protein coding genes the human genome includes? About 20, 000! And that is only about 1.5% of the full genome, the rest are non-coding RNA genes or regulatory sequences. Nevertheless we have to map all the functions of genes before we will be able to use them to cure. Why?  Every gene may have not just one or two, but a very big number of different functions. The gene Shh (Sonic hedgehog) that makes our teeth epithelium grow, also figures in the development of the brain, eyes or limbs. The research of gene functions started many years ago, but there are still thousands of genes that have not been studied at all. For example in the teeth development there have already been detected and studied about 300 genes. But there are still many genes what we do not know what they are responsible in the teeth development, although they have been studied already. Finally, there are still hundreds of genes which have not been studied at all yet.
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Mouse and teeth

Let´s go back to the issue of the dentition and our knowledge about teeth development. We usually use a laboratory mouse as a model organism, although it is not suitable at all. The thing is that the mouse has only one generation of teeth whilst the human has got two generations and secondly the mouse does not have canine teeth or premolars. Anyway the mouse is one of the most studied, the most available and therefore the most often used laboratory animals.
How do teeth grow?

 If we want to study the teeth development, we have to use a mouse embryo, because teeth start to develop on the 10th day of the prenatal development of this species. The teeth development has four stages – the initiation, the bud stage, the cap stage and the bell stage. Many genes figure in these stages – some of them make incisors grow (for example Bmp genes), some of them are responsible for molars growth (Fgf genes) and some of them are necessary in the very beginning of the development, just to make epithelium thick – like already mentioned Shh, or Wnt genes. We know about principal genes and their functions, but there are still lot of genes working in the background, having just a minor, but very important role. As long as we do not know about every gene and its role, we are not able to use them to help us.
To cut out a gene 

Hundred years ago we did not know what the gene is. Fifty years ago we could only dream about possibility of isolating genes from DNA. Nowadays we are able to isolate DNA from an organism, isolate a certain gene from it and even find out what exactly this gene is responsible for. It is not simple, but it is not impossible.

After an isolation of the DNA from an embryo´s jaw we clone a certain gene which we want to study. This procedure is called PCR (polymerase chain reaction) and it is one of the most widely used methods in genetics, because it allows you to isolate and clone just certain segment of the DNA that contains the certain gene. Although it is very successful and helpful in the end, we have to optimize conditions for every simple gene. And here the magic comes. Because you can spend months trying to find the right temperature and the right concentration of DNA where your chosen gene will be cloned without any success and after these weeks full of hopelessness and anger you will try the first protocol which did not work few months ago and suddenly it works. But once you have the gene cloned (and checked that it is really the gene you need and not just an other segment of DNA), you are almost finished.
Red mouse, blue mouse
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Now we can multiply PCR products with help of plasmids TOPO II and host cells – bacteria E.colli. After a three-day protocol, many checks, other PCRs and analysing of cloned gene´s sequences we can be sure we had cloned and multiplied our certain gene. We can use it to make a probe. It is a chemical structure which reacts with our gene. We must take a full mouse embryo (which sound morbid and disgusting, but it is necessary), put it in a certain solution which contains a probe and wait. 

The area, where our gene is active, will become blue (in case of using in situ hybridisation), or purple or other colour: it depends on the probe type. There are even radioactive probes – they are very sensitive, but also dangerous, because of the radiation.        
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Now you know exactly where the gene is active.




A mutant

The specific function of the gene is detected by a mutant. It is a mouse embryo which does not contain our gene or conversely does contain this gene a lot. By physical parameters of mutant we can determine what the function of the gene exactly is. And once in the future we will know all functions of every gene. Therefore we will be able to use this knowledge to fix our problems (or other species problems) and help us cure anything. Maybe...
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