Today:

- Famous experiments about DNA and genes
- DNA replication

- DNA mutations

Monday:

-Exam up through the topics covered in the past two
weeks, inclusive of concepts presented in review
questions!

Tuesday workshop:
- Techniques in molecular biology. (Southerns,
Westerns, Northerns, DNA footprinting, PCR, etc. . .)



Frederick Griffith — Transformation Experiment
Bacterial strains can be altered by the presence of another strain.

Question: When different strains of a bacterium infect the same host, how do the strains interact?
Hypothesis: Strains can be altered by the presence of a different strain.
Null hypothesis: Strains cannot be altered by the presence of a different strain.
Experimental setup: ) ) Heat-killed R strain +
R strain S strain S strain heat-killed S strain
Inject mice 1
with strains of
Streptococcus
pneumoniae
Prediction: Mice live. Mie die. Mice live. Mice die.
Prediction of null
hypothesis: Mice live. Mie die. Mice live. Mice live.
Results: Virulent
S st rain
! Mice live. Mice dle ! Mice live. Mice l:lle
Conclusion: R strain S strain Killed S-strain Live R-strain cells were
is benign. is virulent, cells are benign. transformed to
S-strain cells.
Figure 14-2 Biological Science, 2/e £ 2005 Pearson Prentice Hall, Inc.

Strain S altered (transformed) strain R.



Hershey-Chase
What are genes made of — protein or DNA?

ONLY VIRAL GENES ENTER A CELLTHAT IS
BEING INFECTED.

v Virus protein coat

vop o— Virus genes fj:?
Host cell

1.Startof infec- 2.Virusgenes 3. End ofinfection.
tion. Virus genes direct the pro- New generation

enter host cell. duction of new of virus particles
Protein coat virus particles. bursts from host
does not. cell.

Figure 14-4a Biological Science, 2/e & 2005 Pearson Prentice Hall, Inc.

DNA contains genes!



Meselson-Stahl — How does DNA replicate?
One of three ways must be true.

(a) Hypothesis 1:
Semiconservative
replication

(b) Hypothesis 2:
Conservative
replication

I A
Intermediate
molecule

() Hypothesis 3:
Dispersive
replication

-

£ 2005 Pearson Prentice Hall, Inc.




DNA replication is semiconservative!

Predictions: Semiconservative Conservative Dispersive
replication replication replication
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Hybrid
After 2 generations: After 2 generations: After 2 geyseratinnst
1/2 low-density DNA 1/4 high-density DNA All intermediate-density
1/2 intermediate-density DNA  2/4 low-density DNA DNA
Results: Top of centrifuge
tube [lower density)
YN - After 2 generations:
H"'h,';i: _-i_: ~ - 12low-density DNA
1/2 intermediate-density DNA
Bottem of centrifuge s
tube (higher density) 0 1 2
Generaticn

Condusion: Data from generation 1 conflict with conservative-replication
hypothesis. Data from generation 2 conflict with dispersive-replication
hypothesis. Replication is semiconservative.

Figure 13-8 part 2 Biological Science, 2/e © 2005 Pearson Prentice Hall, Inc.




DNA synthesis reaction

Pz‘"‘S’ end of strand
—

Synthesis
reaction

Phnsphndiéster
bond

3’ end of strand

| Figure 14-9b _Biological Science, 2/¢ & 2005 Pearsan Préntice Hall, Inc,




Origins of replication and replication forks




Opening, unwinding, and priming the DNA

rimase synthesizes
e N ynth
i, RNA primer Topoisomerase relieves
twisting forces 5’
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Helicase opens i
double helix

Single?strand DNA-binding proteins stabilize single strands

Figure 14-12a Biological Science, 2/e © 2005 Pearson Prentice Hall, Inc.




Synthesis of leading strand

Slldlng clamp holds DNA polymerase in place
: ,7’ l.\’."i. e

n

Figure 14-12b Biological Science, 2/e © 2005 Pearson Prentice Hall, Inc.




SYNTHESIS OF LAGGING STRAND

1. Primase synthesizes
RNA primer.

2. DNA polymerase lll
works in 53’ direction,
synthesizing lagging
strand.

3. DNA polymerase llI
synthesizes another
fragment.

4. DNA polymerase |
removes ribonucleotides
of primer, replaces them
with deoxyribonucleo-
tides in 5'— 3’ direction.

5. DNA ligase closes
gap in sugar-phosphate
backbone.

Figure 14-13 Biological Science, 2/e
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