Biology 1000
Chapter 13.3 Reading and Notes

13.3a Meselson and Stahl Showed that DNA Replication is Semiconservative
· Proved DNA replication is semi-conservative (E.Coli)
· 1) Tagged nitrogenous bases of parental DNA strands w/ N15 isotope (heavier) and grew them
· 2) Bacteria transferred to N13 medium 
· All new DNA was light (N14)
· 3) DNA extracted before and after mixture of the N15 and N13 mediums
· 4) DNA samples mixed w/ CsCl and centrifuged
· CsCl forms density gradients, DNA molecules move to gradient where density matches CsCl
· Lower band = denser

13.3b DNA Polymerases Are the Primary Enzymes of DNA Replication 
·  DNA Polymerase: forms complementary nucleotide chains from individual nucleotides
· Add nucleotide to 3’ end of nucleotide chain
· Assemble strands in 5’  3’ and template strand is read 3’  5’ 
· 5’ end contains phosphate group and 3’ end contains hydroxyl group 
· 5’ end of one strand is opposite the 3’ end of other 
· Hydrolysis of two phosphate provides energy for new phosphodiester bond

13.3c Helicase Unwind DNA to Expose Template Strands for New DNA Synthesis
1) DNA Helicase catalyzes unwinding DNA forming a Y-shaped structure called replication fork
· Topoisomerases remove overtwisting of helicase 
2) Single Stranded Binding Proteins added to exposed segments of DNA which are removed during replication process 
· Stabilize DNA for replication process

13.3d RNA Primers Provide the Starting Point for DNA Polymerase to Begin Synthesizing a New DNA chain
· Primer created by Primase are laid down as the first serious of nucleotide in a new DNA strand
· Made of RNA about 10 nucleotides in length

13.3e One New DNA Strand is Synthesized Continuously; the Other, Discontinuously 
· One DNA strand is built continuously following direction of unwinding (leading) and other is synthesized in short lengths, which are then covalently linked (lagging) 
· Short lengths called okazaki fragments

13.3f Multiple Enzymes Coordinate Their Activities in DNA Replication 
1) Helicase unwinds DNA and RNA primers are added about 10 nucleotides in length
2) DNA polymerase add DNA nucleotides to RNA primers 
3) 2nd fragment reaches primer of 1st fragment, DNA polymerase leaves and different DNA polymerase binds/removes RNA primer on first fragment, adding DNA nucleotides (lagging)
4) DNA ligase close the gap between 
13.3g Telomerase Solve a Specialized Replication Problem at the Ends of Linear DNA Molecules
· When new DNA strands are replicated, there are gaps at the 5’ end of the new strand which cannot be elongated, thus become shorter 
· End of eukaryotic chromosomes consist telomeres, short non-coding sequences
· 5’-TTAGGG-3’
· Fraction of telomeres is lost, genes unaffected until all lost
· B/c telomerase become inactive after a number of divisions

13.3h DNA Replication Begins at Replication Origin
· Replication beings at Replication origin, recognized by proteins that signal helicase to unwind

[bookmark: _GoBack]13.4a Proofreading depends on the Ability of DNA Polymerases to Reverse and Remove Mismatched Bases
· DNA polymerase back up and remove mispair nucleotides until correct pair is added
· If not, will not continue 

13.4b DNA Repair Corrects Errors That Escape Proofreading
· Mismatch pairs that survive proofreading cause distortion in structure causing a signal 
· Repair enzymes then remove a portion of new chain, w/ mismatched nucleotide
· DNA polymerase then add new nucleotide and tied back with DNA ligase 
· Errors that continue to exist are rare and primarily due to mutations 
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