ANATOMY & PHYSIOLOGY 12
DNA REPLICATION

Deoxyribonucleic Acid
· makes up the chromosomes found in all cells
· [bookmark: _GoBack]codes for all of the traits and timing of traits in an organism
· structure first described in the early 1950's by James Watson and Francis Crick
· built off of discoveries by Erwin Chargraff, and by Rosalind Franklin and Maurice Wilkins
· composed of two strands of repeating monomers called nucleotides
· form a double helix
· nucleotide has three parts  a phosphate group, a pentose sugar (deoxyribose) and a nitrogenous base
· the two strands are held together by hydrogen bonds between opposite bases
· the four bases are adenine, cytosine, guanine and thymine
· complimentary base pairing
· adenine binds to thymine with two hydrogen bonds
· cytosine binds to guanine with three hydrogen bonds


[image: https://askabiologist.asu.edu/sites/default/files/resources/articles/dna/DNA_chemical_structure_300.jpg][image: http://www.ib.bioninja.com.au/_Media/nucleotide_med.jpeg]




DNA Replication
· DNA is directional
· each strand has a 5' leading end and a 3' trailing end
· strands run opposite to each other  called antiparallel
· the 5' and 3' designation comes from which carbon atom in the pentose sugar is uppermost in the strand (see numbering on nucleotide on previous page)
· Steps
1. DNA helicase breaks the hydrogen bonds between bases
2. RNA primase attaches a short section of RNA at 3’ end
3. DNA polymerase III attaches at 3’ end of RNA piece and adds new DNA nucleotides 
· each strand of the original DNA molecule is used as a template for the new strands
· called semiconservative replication
· leading strand  DNA polymerase follows behind DNA helicase attaching new nucleotides
· lagging strand  DNA polymerase works in opposite direction to DNA helicase
· new DNA is replicated in short sections called Okazaki fragments
4. DNA polymerase I replaces RNA nucleotides with DNA nucleotides
5. DNA ligase joins Okazaki fragments
· results in two identical DNA strands
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