Biology and Genetics Meet Computers and Math
Until the late 1990s, biology was thought of as a life science, a soft science because there was little mathematics in the discipline. Hard science, not just difficult, but hard in terms of mathematical rigor was limited to fields such as physics and chemistry. This began to change in the early 1990s with the Human Genome Project. The HCP was organized to map and sequence the genome of human beings. The famous double helix discovered by James Watson and Francis Crick in the late 1950s is a double strand of molecules that stretches for a long distance. There are just four of the molecules labeled as A, T, C and G.  They are grouped in threes, for example ATC, in 64 different combinations of the three letters. These three letter groups make up amino acids like serine. Groups of these amino acids make up human proteins. It is a lot like chemistry where two molecules of hydrogen and one molecule of oxygen combine to make water. 
The human genome, often called DNA, is made up of strand of about three billion of the A, T, C and G molecules. The order of the three billion molecules determines how humans look, how our bodies work, whether we have genetic diseases and all sorts of things. Once it was understood that DNA is a large number of something, those somethings could be counted and statistically analyzed, hence the meaningful introduction of mathematics. Biology had used statistics previously for population behavior, but this application was different.

In order to figure out the sequence of this three billion item strand, scientists had to break the strands into small pieces, figure out the sequence, then put it back together in longer strands. Eventually all of the larger strands were put together into one long, complete strand which represented the genome of a human being. This process took years and it could not have been completed with computers. No actual complete DNA strand was produced, but rather a complete virtual human DNA was produced on the computer. This changed biology, specifically genetics forever. The computer had become an indispensable tool for the discipline. Now the information obtained was used to create visual images of DNA. The information is used to compare human DNA with the DNA of other living things. Genetic diseases can be identified at the building block level with great promises of curing them. All of this requires mathematics, which increasingly more sophistication required.

The new field has been labeled as Bioinformatics. The growing field of Bioinformatics represents the intersection of biology, math and computers. It also represents a new area for jobs, although the jobs require the understanding of these disciplines. Bioinformatics holds many promises, but the secrets resist being uncovered due the difficulties involved.
Many new ideas have yet to be discovered, but among those which are being put into use is protein folding. If you can image any string of three billion things, you can see how messy it could be. In order for DNA to be put into a small cell, it would need to be folded carefully. Since molecules have small electrical fields, these fields can interact with each other, something like static on your radio or mobile phone.  The interaction can be a boost for the molecules or an interference for them. Another way to look at it would be getting next to a fire. It could warm you on a cold day or it could burn you if you got too close. You need to choose the right distance for the optimal effect. In any case, these interactions need to be understood – a true challenge for scientists who are trying to create models and simulations of the events. 
Another path of interest is how proteins interact. If you got burned by that fire, you know that it would hurt. The pain signal travels to your brain, on the way it stimulates you to move away from the fire without thinking about it. The skin that is burned now receives attention from your body to heal it. All of this involves the interaction of a large number of proteins to start some activity and stop others. The mathematics of these interactions is so complex that computers are needed to calculate the results.  Human beings are quite complicated, after all, so we should expect the source of our complexity would be, well complex.
One expectation is that at some point we will be able to calculate the full path of an action, or reaction, in a similar manner to the way we calculate anything else. Most of us can calculate how much our grocery order will cost before we purchase it because we can add up the prices. We can also figure whether we can pay for it. If we know how many miles per gallon our vehicles gets and we know the prices of the gasoline, we can calculate what it will cost us to drive to some location. In the same way, although with much greater difficulty, the time, fuel, etc. can be calculated for airplanes and spaceships. We are now entering the time in which we will be able to calculate how the human body works.
Bioinformatics will help us to overcome diseases in new ways. It will also help to create medicines to attacks just the target disease, unlike today's antibiotics which kill much more than just whatever is causing our ailment.   The elimination of side effects of our medicines is one of the important goals of medical researchers. If you are thinking about college and/or a career, you might want to look into the field of Bioinformatics. There are lots of web sites available for further reading, here are a few:
The European Bioinformatics Institute: http://www.ebi.ac.uk/
Bioinformatics Organization, Inc. (located in Hudson, MA) http://bioinformatics.org/
A list university Bioinformatics programs can found here: http://biotech.icmb.utexas.edu/pages/bioinform/biprograms_us.html

