CHAPTER 16
I. The search for the genetic material led to DNA:  science as a process

· by 1940’s knew chromosomes were hereditary material & made of DNA & protein;  but protein was thought to be the genetic material because:

-

-

-

A. Evidence That DNA Can Transform Bacteria

· 1928:

· 4 sets of experiments on mice with Streptococcus pneumoniae (R & S)

1. Experiment:

Results:

Conclusion:

2. Experiment:

Results:

Conclusion:

3. Experiment:

Results:

Conclusion:

4. Experiment:

Results:

Conclusion:

· What was the chemical nature of the transforming factor?

-

-

B. Evidence That Viral DNA Can Program Cells

· studies with bacteriophages

· 1952:  Hershey & Chase:

Experiment:

Results:

Conclusion:

C. Additional Evidence That DNA is the Genetic Material of Cells

*

*

· Chargaff 1947 – experimental evidence

II. Watson and Crick discovered the double helix by building models to conform to X-ray data:  science as a process

· 1950’s:

· Paulin, Wilkins, Franklin, Watson & Crick worked on it

*

· saw X-ray photo of DNA by Franklin:

-

-

-

-

· W & C built scale models of helix to conform to X-ray data & known chemistry:

-

-

-

· to be consistent w/ uniform width:

*

· suggests DNA replication mechanism:
*

*

III. During DNA replication, base-pairing enables existing DNA strands to serve as templates for new complementary strands

· 1953:

· second paper:  proposed that during DNA replication:

1.

2.

3.

4.

· model is a semiconservative model for DNA replication

· 1950’s:  Meselson & Stahl provided experimental evidence to support semiconservative model of DNA replication

IV. A team of enzymes and other proteins functions in DNA replication

*

*

*

· is extremely rapid:

· is accurate:

A. Getting Started:  Origins of Replication

*

*

*

*

*

B. Elongating a New DNA Strand

1. Strand Separation

a. helicases =

b. single-strand binding proteins =

2. Synthesis of the New DNA Strands

*


*  DNA polymerase


*  nucleoside triphosphate =


*


*


*  lagging strand:


*

3. Priming DNA Synthesis

*  primer =

*  only one primer is needed for replication of leading strand but many are needed to replicate the lagging strand (for each Okazaki fragment)

V. Enzymes proofread DNA during its replication and repair damage to existing DNA

*

*

*  mismatch repair =

*  excision repair =

