DNA Structure
1. In Griffith’s classic transformation experiment, he demonstrated the principle of bacterial transformation and proposed the existence of a molecular agent he called “the transforming principle.”

a. What are the in vivo and in vitro phenotypes of the two strains of Streptococcus pneumoniae that Griffith worked with?

b. What is the gene that is mutated in one of the two strains and is repaired by recombination during the transformation procedure?

c. What is the outcome of injecting the following combinations into mice?

1. IIR + IIIS

2. IIR + heat-killed IIIS

3. IIR + heat-killed IIR

2. Briefly (three or four sentences) describe the Hershey/Chase experiment.

3. Understanding the chemistry of nucleic acids is becoming increasingly essential as the field of genetics becomes more focused on molecular aspects of genetic questions.  On the trinucleotide shown below, label the following:

a. 5’ and 3’ ends

b. deoxyribose (circle and label)

c. one phosphate group (circle and label)

d. bases (circle and label with their specific names)

e. one phosphodiester bond

f. the hydrogen atom that differentiates deoxyribose from ribose

g. the base that identifies this as DNA rather than RNA

h. the chemical group on the base that defines it as a DNA base

i. the atoms in each base shown that would participate in base pairing
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4. Histones are an essential class of proteins for packaging DNA into chromosomes.  Approximately what fraction of their amino acids is positively charged at physiological pH?  Why is this useful?

Answers:  DNA Structure
1.
a.
Griffith worked with R and S strains of Streptococcus pneumoniae.  S strains grow into smooth, shiny colonies on agar and cause mice injected with them to die of pneumonia.  R strains grow into rough, irregular colonies on agar and do not kill injected mice.  


b.
The gene mutated in R strains encodes an enzyme necessary for the synthesis of the polysaccharide-rich capsule.  The capsule contributes to the smooth and shiny appearance of the bacterial colonies and protects the bacteria from the host’s immune system.


c.
1.
death

2. death because of transformation of the IIR strain with DNA from the IIIS strain

3. survival because there is no gene present for the enzyme necessary to make the smooth coat.

2. Hershey and Chase radio-labeled phage T2 DNA with 32P or radio-labeled phage T2 proteins with 35S.  Using the “hot” (radioactive) bacteriophage, they found that phage ghosts (viral coats minus the DNA) were labeled with the 35S, but little of what went inside the cell was labeled.  When Hershey and Chase used 32P to label phage T2 DNA, they found most of the radio-labeled DNA in the infected cells.

3.
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4. 25% of the amino acids in histones are lysine or arginine, two positively charged amino acids.  Because DNA is negatively charged (the oxygens of the phosphate groups), having positively charged histones allows neutralization of those charges and compaction of the DNA.  More DNA can be contained within a cell and divided in mitosis and meiosis because of histones.

