

Read the information below, taken from “The Discovery of the Molecular Structure of DNA - The Double Helix A Scientific Breakthrough” by Lotta Fredholm (http://www.nobelprize.org/educational/medicine/dna_double_helix/readmore.html)
The work of many scientists paved the way for the exploration of DNA. Way back in 1868, almost a century before the Nobel Prize was awarded to Watson, Crick and Wilkins, a young Swiss physician named Friedrich Miescher, isolated something no one had ever seen before from the nucleus of a cell. He called the compound "nuclein." This is today called nucleic acid, the "NA" in DNA (deoxyribo-nucleic-acid). 

Two years earlier, the Czech monk, Gregor Mendel, had finished a series of experiments with peas. Mendel was able to show that certain traits in the peas, such as their shape or color, were inherited in different packages. These packages are what we now call genes.

For a long time the connection between nucleic acid and genes was not known. But in 1944 the American scientist Oswald Avery managed to transfer the ability to cause disease from one strain of bacteria to another. But not only that: the previously harmless bacteria could also pass the trait along to the next generation. What Avery had moved was nucleic acid. This proved that genes were made up of nucleic acid.

Solving the Puzzle
In the late 1940's, the members of the scientific community were aware that DNA was most likely the molecule of life, even though many were skeptical since it was so "simple." They also knew that DNA included different amounts of the four bases, A, T, G and C, but nobody had the slightest idea of what the molecule might look like.

In order to solve this problem, a couple of distinct pieces of information needed to be put together: one was that the phosphate backbone was on the outside with bases on the inside; another that the molecule was a double helix. It was also important to figure out that the two strands had a specific base pairing.

As in the solving of other complex problems, the work of many people was needed to establish the full picture. 

Using X-rays to See Through DNA
Watson and Crick used stick-and-ball models to test their ideas on the possible structure of DNA. Other scientists used experimental methods instead. Among them were Rosalind Franklin and Maurice Wilkins, who were using X-rays to understand the physical structure of the DNA molecule.

When you shine X-rays on DNA, the invisible rays bounce off the sample. The rays then create complex patterns on photographic film. By looking at the patterns, it is possible to figure out important clues about the structures that make up DNA. 

A Three-Helical Structure?
The scientist Linus Pauling was eager to solve the mystery of the shape of DNA. In early 1953 he published a paper where he proposed a triple-helical structure for DNA. Watson and Crick had also previously worked out a three-helical model, in 1951. But their theory was wrong.

Their mistake was partly based on Watson having misremembered a talk by Rosalind Franklin, where Watson did not take notes, and remembered the numbers incorrectly. Instead, it was Franklin's famous "photograph 51" (on the board) that finally revealed the helical structure of DNA to Watson and Crick in 1953. 

Specific Base-Pairing
The base-pairing mystery had been partly solved by the biochemist Erwin Chargoff some years earlier. In 1949 he showed that even though different organisms have different amounts of DNA, the amount of A always equals the amount of T. The same goes for the pair G and C. For example, human DNA contains about 30 percent each of A and T, and 20 percent each of G and C. With this information at hand Watson was able to figure out the pairing rules. On the 21st of February 1953 he had this key insight.
 Structure Shows Action
"It has not escaped our notice that the specific pairing we have postulated immediately suggests a possible copying mechanism for the genetic material" wrote Watson and Crick in the scientific paper that was published in Nature, April 25, 1953.

This was indeed a breakthrough in the study of how genetic material passes from generation to generation. Once the model was established, its mere structure hinted that DNA was indeed the carrier of the genetic code and thus the key molecule of inheritance.

 

