Lecture 18
I. Gene as a portion of a DNA molecule

a. Inheritance by linkage

b. System regulations

c. Sex chromosomes: X and Y

d. Replication: add to 3' ends only

e. Hybrid: Aa or Bb (alleles)

f. Proof of genes as molecules of inheritance

g. Phenotype: example in class

II. DNA are the molecules of inheritance

a. Each should separate from the other in replication

b. At each gene, each DNA is a hybrid of pre-existing strand and a new strand that is constructed in the process

c. Error rates: mutation

i. No bond is perfectly stable

ii. At 20C an H bond is in unbonded state

iii. Error rate of replication greater than spontaneous separation of base pairs

iv. Replication requires new base to be correct as enzyme inserts it

v. Mutation rate must be less than base pair per genome

vi. Proof reading done in genome

vii. 10-8 error rate

d. Test by visualization and direct chemical test

e. DNA of a virus: diagram

i. Strand of DNA never fully separate, only locally by enzymes

ii. Enzyme moves, located at replication fork

iii. New strand forms behind enzyme

iv. Works with circles, enzyme is opening and closing to relax twists in double strand

v. Enzyme called topo isomer

1. Relaxes old double strand

2. Adds super coiling to strands

vi. Experiment: bacteria

f. Mechanics of replication

i. Linked to proof reading

ii. Molecule fossil - RNA

iii. Proof reading requires addition of nucleotides in only one direction

iv. Diagram and discussion

v. Proof reading creates problem

1. Enzyme can synthesize in only one direction, but has to make two new strands

2. Solution: in 5'--> 3' add nucleotides continuously and in 3' --> 5' add them discontinuously (lagging strand)

vi. Enzyme called DNA polymerase

1. Pol I fills in gaps (3' --> 5')

2. Pol II 

3. Pol III extends leading strand (5' --> 3')

4. All three have exonuclease

