VII.  Molecular Biology of Microorganisms (Chapter 7)
A. Genes and Gene Expression

1. Macromolecules and Genetic Information

a. What is a gene and what is it composed of?

2. List three informational macromolecules in the cell

a. 

b.

c.

3. What is the central Dogma of molecular biology that explains genetic flow?

B. DNA Structure
1. List the 4 nucleotides found in DNA

a. 

b.

c.

d.

2. What molecules make up the backbone of the DNA chain?

3.How are these connected together?

3. DNA structural characteristics common to all cells and some viruses
a. How many strands make up a DNA molecule?

b. What is the relationship between the 2 strands?

c. which bases are complementary to each other?

d. What shape do the 3 strands form?

4. Characteristics and terminology of the double helix

        a. What is the size of the DNA molecule expressed in?

        b. What do the following equal?


1) 1 kilobase pairs(kbp) –


2) 1 megabase pairs (Mbp)-


3) The size of the E. coli genome in Mbp?

        c. How much space along the helix does each base pair take up?

        d. How many base pairs make up 1 turn of the helix?

        e. Define the following terms and draw an example of each


1)  inverted repeats


2) stem loops

           f. What type of bonds hold the 2 strands together? How many are between the following 


nitrogenous bases?


1) adenine-thymine


2) guanine-cytosine

          g. What happens during the melting or denaturation of DNA? How do the temperatures 


for the melting of the GC rich DNA compare to the temperatures of the AT rich DNA?

   C. Chromosomes and other genetic elements


1. Define the following terminology



a. genome



b. chromosome



c. plasmids

d. transposable elements

2. What are the following characteristics for the  genomes of viruses


a. shape


b.strandedness

3. What are the following characteristics for plasmids?


a. shape


b. strandedness


c. location

4. What kind of genes are found on the chromosome? Plasmid? And how does this help 


distinguish them?
5. What are the 3 main types of transposable elements


a. 


b.


c.

   D. DNA Replication


1. What is meant by DNA replication is semiconservative?


2. What is molecules are put together to form the new strand of DNA?


3. What is the direction replication must proceed in?


4. Give the functions of each of the following enzymes or proteins ecessary for DNA replication



a. DNA polymerase




1) How many different ones does E.coli have?




2) Which one is the primary one for replicating the chromosome?




3) What do all of these enzymes require to get started?



b. DNA helicase



c. DNA gyrase



d. Single stranded binding proteins



e. primase



f. Origin binding protein


g. DNA ligase



h. replisome


5. Answer the following questions about the process of replication



a. Where does DNA synthesis begin?



b. What is the replication fork?



c. Answer the following questions from the DNA Replication animation found on the 




Microbiology Place and what is given in lecture



1) What serves as the template in the synthesis of the new DNA molecule?





a) What molecule is responsible for unwinding and unzipping the DNA?





b) What molecules keep the DNA from rewinding and rezipping?





c) What molecule prevents the supercoiling from occurring away from 






the replication fork when the DNA is unwound and how does it 






do that?




2) What holds the 2 DNA polymerases together?




3) What strand is the leading strand?





a) How many RNA primers will it need?




4)  What distinguishes the lagging strand?





a) What are its pieces called and approximately how large are they?





b) What does each Okazaki fragment require?





c) What is necessary to connect all the Okazaki fragments that have 






been produced during replication?



5) What is meant by bidirectional synthesis?


6. Proofreading and Termination



a. Why is DNA replication extremely accurate?



b. What are the mutation rates in cells?



c. How does polymerase detect mismatches?

    E. RNA Synthesis: Transcription


1. Overview of Transcription



a. What carries our transcription and what are the products?



b. What is the template for transcription?



c. What are the precursors for the new strand?



d. What direction does the new chain form in?



e. Are both strands of DNA copied?



f. What is the site of DNA that the RNA polymerase recognizes called and what part of 




the RNA polymerase recognizes it?



g. List the basic steps in transcription




1) 




2)




3)




4)




5)


2. Sigma factors and Consensus sequences



a. What two regions within the promoters are highly conserved 

b. Where are they located?

3. Termination of Transcription



a. What are intrinsic terminators and what is a common example found in Bacteria?


b. What is  Rho-dependent termination?


4. The Unit of transcription



a. What is the unit of transcription?


b. What do most genes encode?



c. What do the RNAs that are not translated become?



d. How long do mRNAs hang around?



e. What is polycistronic mRNA



f. What is an operon and what does it allow?

   E. Protein Synthesis


1. The Genetic code



a. Define the following words




1) translation




2) genetic code




3) degenerate code




4) anticodon




5) wobble




6)  Shine-Dalgarno sequence




7) Open Reading Frame (ORF)



b. Using the Genetic code




1) What are the stop codons and what do they do?




2) What is the start codon and what does it do?




3) How are there 3 possible reading frames?



c. What is the Wobble concept?



d. What is meant by codon bias?




1) What are 3 characteristics of it?





a)





b)





c)


2. Transfer RNA



a. How different ones per amino acid?



1) How many different ones do bacteria have in total?




2) How many different ones do Mammalian cells have in total?



b. What are they specific for?



c. What enzyme charges the tRNA?




1) Why is the fidelity of the recognition process between a tRNA and aminoacyl-





tRNA synthetase critical?



d. What is a tRNAs shape?




1) What is attached to the acceptor end?




2) What does the anticodon do?


3. Translation: The process of protein synthesis



a. What are ribosomes?



1) What are they made of?



b. What are the 3 main steps of translation?




1)





a) What is the outcome of this stage?




2)





a) What is the outcome of this stage?





b) What happens in each of the following 3 parts?






1] codon recognition






2] peptide bond formation






3] translocation





c) What are polysomes?




3)





a) What is the outcome of this stage?





b) What are Release Factors (RF) and what do they do?



c. How do many antibiotics inhibit translation?




1) list some examples


4. The incorporation of Nonstandard Amino acids



a. How many amino acids does the universal genetic code encode for?


b. How many different amino acids have been found in proteins?




1) How are most of these nonstandard AAs made?




2) Where do the rest come from?


5. Folding and Secreting Proteins



a. How do most polypeptides fold into their active from?



b. What do some require the assistance of?



c. What are signal sequences?




1) how long are they?




2) Where are they found?




3) What do they do?

Review Questions to answer: 1-5, 7, 9, 10, 12, 13, 15, 16

Application Questions to answer: 2 and 3
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