Refresher from HS Biology:

· Chromasomes  = 2 chromatids = 2 molecules of DNA

· A DNA molecule or chromatid may have many genes.
· Genes are sequences of Nucleotides.  

· DNA is unzipped in the nucleus, and a meesenger RNA molecule is formed according to the sequence of DNA nucleotides.
· Groups of three mRNA nucleotides are called codons.

· Each codon is matched to a corresponding tRNA molecule in a ribosome in the cytoplasm.  The tRNA molecule delivers an amino acid determined by the mRNA codons.
· (draw table on white board)

· -------------------------------------------------

· DNA Replication
· After mitosis, chromosomes consist of a single chromatid.

· During the S phase of Interphase, a second copy of the DNA molecule is assembled.

· A DNA molecule is separated or unzipped into two strands.  This is done by the enzyme Helicase, forming a Y shaped replication fork.  They do not reattach because binding proteins quickly attach.
· As helicase unzips the DNA, it force the remaining double-helix to twist.  Additional enzymes called topoisomerases break and rejoin the double helix (like a fishing swivel) so knots do not form.

· Each becomes a template.  One is labeled the 3’-5’ and the other 5’-3’ strand.

· DNA polymerase always moves in the 3’-5’ direction building a complementary leading strand.
· For the 5’-3’ strand, DNA moves away from the replication fork.  In this case it builds only short segments, and the DNA polymerase returns to the replication fork.  The short segments are called Okazaki segments.  

· DNA polymerase can only attach nucleotides to an existing strand;  RNA primase initiates the leading strand, and it also initiates each Okazaki segment.  It uses RNA nucleotides!  The RNA nucleotides serve as an RNA primer, which is replaced with DNA nucleotides by DNA polymerase.
· Energy for elongation is provided by three phosphates attached to each nucleotide.  When assembled, the bonds to the two extra phosphates are broken, releasing energy.

· Mutations during Replication

· This process must be very precise.  In bacteria, DNA polymerase proofreads the pairing process.  If a nucleotide is wrongly placed, DNAp removes it, backs up, and attaches a new nucleotide.  Other mismatch repair enzymes correct the error.  Repair in eukaryotes is not well understood yet.
· Radiation and chemicals can cause errors in DNA molecules.  Sometimes adjacent nucleotides attach (e.g., thymine dimmer).  Excision repair enzymes fix such errors through splicing, using the using the cmplementary strand.

· If it’s not fixed, it becomes a mutation.  In this context, we can define a mutation as any sequence of nucleotides that does not match the original DNA molecule.  There are substitution, deletion, and addition mutations.  If the insertion mutation alters the placement of successive nucleotides, it’s called a frameshift mutation.
· Okazaki segments are connected by DNA ligase.  This assembly takes more time than the leading strand, so this is called the lagging strand.
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	Helicase
	Unzips DNA double-helix
	

	Topoisomerase
	Cuts and reconnects the double helix ahead of the replication fork
	

	DNA polymerase
	Builds complementary strand of DNA
	

	DNA ligase
	
	

	RNA primase
	
	

	
	
	

	
	
	

	
	
	


This is called semi-conservative replication.

