The History of DNA


Since the 1800s, it has been known that nuclei of cells contained a chemical called nucleic acid. People have always noticed that certain traits are passed on from one generation to the next. In 1857, an Austrain monk, Gregor Mendel, was the first person to describe how these traits called genes are inherited. Mendel studied ordinary pea plants for eight years. The pea plants made an excellent choice for experimentation because they grew and reproduced quickly. He was able, in a relatively short period of time, to observe nine generations of pea plants. He observed a variety of traits in them, such as tallness or shortness, the color green or yellow, smooth or wrinkled seed coats and so on. Mendel wondered why certain traits of the parents showed up, while others did not. He used a branch of mathematics called probability to predict what kind of plants would be produced from each parent. His research led to the principles of genetics and his title, the “father of genetics”. 


IN 1928, a taxonomist named Frederick Griffith, who classified pathogens (disease causing organisms), showed the existence of an inheritance molecule. He performed a remarkable experiment with a bacterium called streptococcus pneumonia. He observed that these bacteria produced two types of colonies on the growth – medium – rough and smooth. It was known by this time that chromosomes contained both protein and DNA. Scientists wondered: upon which of these components was the heredity information written? Did the hereditary information come from the protein or the DNA?


Griffith used mice to conduct an experiment to test this question. He removed the protein capsule and injected mice with only the DNA; the mice died. He also discovered that one strain, smooth (S), was deadly while the other strain, rough (R), was harmless. He heated the (S) bacteria and found it to be harmless, as the mice did not develop the disease. He then injected the mice with the harmless (R) strain and found that the mice did not develop the deadly disease. However, when he injected the mice with both the heated harmless(S) strain and the harmless (R) strain, the mice all caught a raging case of the disease and died. Griffith realized that (R) bacteria transformed into a harmful strain, and the change became an inherited permanent change, thus proving the existence of an inherited molecule.


In 1944, Oswald Avery continued the work of Griffith and identified DNA as the inheritance molecule. Most scientists believed that protein had to be the substance that carried hereditary material. They believed that DNA was not  complex enough to carry out such a task. Avery grew huge amounts of deadly bacteria in vats of broth that were heated to the temperature of human blood. He then spun the broth in a centrifuge to separate the penumococci. He broke open the cells to extract fluid and began testing them one by one. This took years, and none of the proteins Avery tried affect the pneumococci. Only a non-protein substance could induce a smooth, deadly coast in harmless pneumococci. Analysis of the non-protein substance found a 1.67:1 ratio of nitrogen to phosphorous . As it happened, this was the same ratio found in DNA. Avery felt certain he had made a mistake. He added enzymes to the DNA transforming agent, knowing it would digest any protein present. Avery then introduced the resulting product to the harmless (R) strain, and the smooth coat appeared. Avery then became convinced that DNA was, in fact, the inheritance molecule. Avery became the world’s first genetic engineer by introducing a gene into an organism that did not previously have that gene. 


In 1951, Rosalind Franklin discovered the double-helix shape of DNA. She discovered that the DNA molecule was really a stand of molecules in a spiral form. By using an X-ray technique, she was able to show that the spiral was actually two spirals, similar to a spiral staircase.


In 1953, James Watson and Francis Crick made a model of the DNA molecule. This model was accurate and has changed very little since then. According to Watson and Crick, the sides are made up of two twisted strands of sugar and phosphate molecules. The stairs that hold the strands apart are made up of molecules called nitrogen bases. The DNA molecule is made up of five elements: carbon, hydrogen, oxygen, nitrogen and phosphorus.
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