Chapter 13.1 + 13.2
Reading and notes

13.1 Establishing DNA as the Hereditary Molecule 
· Early scientist believed that proteins were the hereditary molecules b/c they had various functions due to 19 a.a whereas, nucleic acids only had 4 nitrogenous bases 

13.1a Experiments Began When Griffith Found a substance That Could Genetically Transform Pneumonia Bacteria 
· Frederick Griffith tried to make a vaccine to prevent pneumonia infections 	
· Used 2 strains of bacterium 
· 1. Smooth Strain S – has a polysaccharide capsule surrounding each cell
· Forms colonies that appear smooth and glossy when grown on culture plate 
· When injected to mice, it was virulent, killing the mice 
· 2. Rough Stain R- does not have a polysaccharide capsule and forms colonies with a nonshiny, rough appearance
· Was not virulent when injected to mice 
· Heated S-bacteria before injecting, mice lived
· Mixed R-bacteria with heated S-bateria, mice died 

Concluded: R-bacteria inherited traits of dead S-bacteria calling this, the transforming principle

13.1b Avery and His Coworkers Identified DNA as the Molecule That Transforms Rough Streptococcus to the Infective Form 
· Discovered that DNA was the transforming principle 

13.1c Hershey and Chase Found the Final Evidence Establishing DNA as the Hereditary Molecule 
· Studied infection of bacterium E.Coli (found in intestine of animals) 
· Bacteriophages: viruses that infect bacteria
· Virus: infectious agent that contains either DNA or RNA surrounded by a protein coat 
· Cannot reproduce except in host cell and uses resources from host cell 
· Phage life
· Phage attaches to surface of bacterium which then infects the cell, stopping it from reproducing its own molecules but instead producing progeny phages
· viral enzyme then breaks down the cell wall, killing the cell and releasing the new phages 
· Used radioactive labeled phages to infect E.coli
· Results showed that DNA was found w/in phage infected cells and in progeny cells, showing that DNA is the genetic material 
· Transformation: conversion of a cell’s hereditary type by the uptake of DNA released by another cell 

Concluded: DNA of a phage, not the protein enters bacterial cells to direct the life of the virus, ultimately stating that DNA is the hereditary molecule 
13.2a Watson and Crick Brought Together Information from Several Sources to Work Out DNA Structure
· DNA consist of 4 different nucleotides
· Each consist of 5-carbon sugar deoxyribose, a phosphate group, and one of 4 nitrogenous bases [(purines/two carbon rings – A, G) and          (pyrimidine/single ring – C, T)]
· Purine = Pyrimidine 
· A = T and C = G
· DNA forms a polynucleotide chain 
· Deoxyribose sugars are linked by phosphate groups, forming a sugar phosphate backbone 
· Each phosphate is linked to the 3’ Carbon of one sugar and 5’ Carbon of the next (phosphodiester bond) 
· Phosphate group bonded at 5’ end and hydroxyl group bonded at 3’ end 
· Maurice Wilkins and Rosalind Franklin used X-ray diffraction to study structure of DNA 
· A beam directed at a molecule in the form of a regular solid, ideally in the form of a crystal 
· Found that DNA molecules were cylindrical and 2 nm in diameter 

13.2b The New Model Proposed That Two Polynucleotide Chains Wind into a DNA Double Helix 
· Proposed that DNA was two polynucleotide chains that twist around each other in a right handed way.
· Double Helix Model: two sugar-phosphate backbones are separated from each other by a regular distance where the bases extend and fill the central space 
· Base pairs are stabilized through H-bonds
· 2 in A and T
· 3 in C and G 
· [bookmark: _GoBack]10 pairs = 1 full twist of the double helix 
· Helix only fit if the two strands were anti-parallel 
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