Contributions to the Discovery of DNA

Contributor(s)


Contribution

Gregor Mendel
Demonstrated and quantified inheritance of traits between generations.  1857, Austria



Frederick Griffith
Discovered transformation. 1928, bacteriologist trying to develop a vaccine against Streptococcus pneumoniae.  Two strains, smooth edge (with polysaccharide capsule) and rough (without).  S bacteria killed mice, R did not. Dead S bacteria did not. Heat killed S. with the capsule did not. R bacteria mixed with heat-killed S bacteria killed mice.  



Vaccine
Material produced from weakened or killed microorganisms to stimulate an immune response and thereby protect the body against infection.

Transformation
A change in phenotype when bacterial; cells take up foreign genetic material.

Oswald Avery
In 1944 at the Rockefeller Institute, he showed that the activity of the then-unknown material responsible for transformation was not affected by protein-destroying enzymes.  But the activity was stopped by DNA-destroying enzymes.  This demosntrated the role of DNA in transformation, because he showed that DNA had the instructions for making the capsule of the S type.

Avery and his colleagues discovered that DNA is the nucleic acid that stores and transmits the genetic information from one generation to the next.



More on Streptococci
The genus Streptococcus consists of gram-positive, "chain" forming, spherical bacterial cells. Cocci are each approximately one micron in diameter. The genomes of streptococci are typically AT-rich. Complex media are required for their in vitro cultivation.  Streptococci are typically facultative anaerobes. 

They inhabit a wide range of hosts, including humans, horses, pigs and cows. Within the host, streptococci are often found to colonize the mucosal surfaces

of the mouth, nares and pharynx.

In 1918, Dr. Lancefield joined the Rockefeller Institute for Medical Research, commencing her studies of the hemolytic streptococci, known then as Streptococcus haemolyticus. Following in the path of Oswald Avery, who had previously developed a serum (or precipitation) system for differentiating among types of pneumococci, Lancefield used similar methods to classify S. haemolyticus into groups according to antigens composed of carbohydrate. She also demonstrated that one of these groups, group A streptococci (S. pyogenes), was specific to humans and human disease, including pharyngitis ("strep throat"), scarlet fever, rheumatic fever, nephritis and impetigo. Group B streptococci were

subsequently shown to be associated with neonatal disease.

Streptococcus pyogenes ("pus producing") are pathogenic bacteria of man. Group A streptococci express a variety of both cell surface and extracellular virulence factors that are responsible for a variety of human diseases. The group is defined by the presence of a polysaccharide composed of N-acetylglucosamine and rhamnose associated with the cell wall.

Virus
Nonliving particles, smaller than a cell, usually consisting of a strand of DNA and an associated protein coating.  It looks a lot like the original lunar lander.

Bacteriophage
A type of virus that infects and kills bacteria.  "Phage" means "eat" (phagocytosis).  Like other viruses, it enters the host cell and produces many new bacteriophages, destroys the bacterium and when it bursts, the new bacteriophages spread to other cells.

Alfred Hershey and Martha Chase
In 1952 at ___________, they concluded that the genetic material of the bacteriophage was DNA, not protein.  They used radioactive markers (sulfur-35 and phosphorus-32) on the virus (bacteriophage).  Proteins contain almost no phosphorus and DNA contains almost no sulfur, so when they found the bacteria to be radioactive, they could tell whether it was the protein or the DNA that infected the bacterium.

They mixed viruses with bacteria, waited a few minutes, then seperated the viruses from the bacteria and tested the bacteria for radioactivity.  Nearly all the radioactivity was from was from phosphorous 32P.



Linus Pauling and Robert Corey
In 1951, they determined that the structure of a class of proteins is a helix. 

Recalling the role of genes
Carry information from one generation to the next.

Determine the heritable characteristics

Easily copied (replicated) at each cell division






Nucleotides
The subunits of DNA with three basic parts:  a 5-carbon sugar called deoxyribose, a phosphate group, and a nitrogenous (nitrogen-containing base).  There are four kinds of nitrogenous bases: adenine, thymine, guanine  and cytosine.  Adenine and guanine are Purines (two carbon rings and thereby larger) and thymine and cytosine are Pyrimidines (one carbon ring).

Whay are they called monomers?

DNA Structure
The backbone of the DNA molecule is formed by the sugar and phosphate groups of each nucleotide.  The nitrogenous bases stick out sideways and join each other.  Yet no one understood the significance or reason.



Erwin Chargraff
Although he did not know why, he determined in 1949 that the percentage of guanine and cytosine bases are almost equal in any DNA sample, and the same was true for adenine and thymine.  A=T and C=G



Maurice Wilkins and Rosalind Franklin
In 1952 at King's College in London, this British scientist used X-ray diffraction to learn DNA structure.  She aimed a powerful X-ray at concentrated DNA samples and recorded the scattering pattern on film.  

Her images showed the x-shaped patterns of the chromosomes, and the helix structure.

Franklin died in 1958 at age 37 of cancer.

James Watson and Francis Crick
Crick was British and Watson was American.  Until 1953, they made models of cardboard and wire, twisting them in different directions.  When they saw Franklin's photographs, they almost immediately came up with the double helix structure and published their historic paper.



