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Lecture 6 – Genome Replication

· DNA contains massive amounts of information
· Not all of this is composed of genes
· DNA is composed of two chains – polymers of nucleotides
· Ends of DNA chains are named based on the attachments to the end 5-carbon sugars
· 3’ end has a hydroxyl group
· 5’ end has a phosphate group
· The two chains run antiparallel
· Confers polarity
· DNA replication is semi conservative
· Means that one chain of all new DNA is from the parent strand
· DNA polymerase III adds nucleotides in the 5’ to 3’ direction
· Therefore, nucleotides are added onto the 3’ end
· In a replication fork, there can only be one strand that is able to read in the 3’ to 5’ direction (and write 5’ to 3’ into the fork).
· Called the leading strand
· The other strand is called the lagging strand and is replicated semi-discontinuously
· Must write away from the replication fork 5’ to 3’ in short fragments called Okazaki fragments
· DNA removes the primers added by primase 
· Ligase joins together fragments to create one whole DNA strand  
· All of the proteins acting on the replication fork are called replisomes
· There is only one area where DNA starts in most prokaryotes since they have circular chromosomes
· Replication begins at this origin in both directions
· Creates two forks
· Called a replication bubble
· In the other hand, eukaryotes are not fast enough to only have one origin
· Many origins and many bubbles are created in a eukaryotic genome
· In G1 chromsomes are single DNA molecules – one chromosome
· In S phase replication makes two DNA molecules
· These are sister chromatids – still one chromosome but replicated
· n value is the same, c value doubles
· Most cells in eukaryotic organisms are in G0, they are not dividing all the time
· Sometimes cells can be stimulated to come back into the cell division cycle
· At the ends of the chromosome, the last primer can be removed, but not replaced
· [bookmark: _GoBack]To circumvent a too short chromosome, telomerase adds sequences to the (longer) side on the 3’ end with RNA template. Now DNA polymerase can use this repeating template to fill in the gap on the lagging strand. It will still be shorter, but no important genetic material will be lost. This extension is called the telomere.
· This is useful as it can indicate when a cell is ready to die (apoptosis)
