XV. Microbial Genetics


A. Draw the Central Dogma of Biology


B. DNA Basics



1. What is the genome?



2. What is a chromosome?



3. What is a gene?



4. Structure




a. What is the twisted shape called? 




b. What are the monomers of DNA?




1)  What are the bases of DNA?





2) What are the bases of RNA?





3) How many Hydrogen bonds stabilize G-C?





4) How many Hydrogen bonds stabilize A-T?



5. Melting Point




a. Critical Thinking question



6. DNA has direction



a. What is meant by 5'?




b. What is meant by 3'?




c. What is meant by antiparallel?


C. Plasmids


1. What are they?



2. What kind of information do they carry?




a. What are they not essential for?




b. What advantages can they confer?



3. List the major types of plasmids




a.




b.




c.




d.




e. 


D. Eukaryotic DNA



1. What 2 structures are they contained in?




a.




b.



2. How is the nuclear DNA packaged?



3. Extranuclear DNA




a. Where is it found and what structure does it take?





1) What does it code for?





2) What does Nuclear DNA code for?




b. What kind of extranuclear DNA do fungi and protista have?


4. What are introns and exons?




a. What do eukaryotic genes contain?




b. What are exons?




c. What are introns and what happens to them?


E. DNA Replication



1. What does anabolic polymerization require?




a. What serves these purposes in DNA replication?



2. What is the key to replication?



3. What is meant by semiconservative?



4. Initiation of Replication




a. What has to be removed from DNA?



b. What does helicase do?




c. What do the stabilizing proteins do?




d. What do the DNA polymerases do?



5. Initial Steps




a. What do the DNA polymerases do specifically?





1) What direction does it replicate DNA in?




b. How does the antiparallel nature of DNA affect replication?





1) What is meant by leading strand?





2) What is meant by lagging strand?


F. Gene Function


1. What is Genotype?



2. What is Phenotype?


G. Flow of Genetic Information in the Cell



1. What are the products of transcription?



2. What is the product of translation?



3. Central Dogma of Biology




a. What is transcribed and what is produced?




b. What is translated and what is produced?


H. Transcription


1. List the 3 types of RNA that can be transcribed.




a.




b.




c.



2. What is mRNA?



3. Base pairing in transcription



a. What is meant by the coding strand?




b. What is meant by the complimentary strand?




c. What does the RNA polymerase do?




d. Which strand is copied?



4. Influences in Transcription




a. What are promoters?




b. What are terminators?



5. RNA polymerases vs DNA polymerases




a. What do DNA polymerases require that RNA polymerases do 




not?




b. Which is slower RNA or DNA polymerase?



c. Which base is different between RNA and DNA?




d. What does RNA polymerase lack that DNA polymerase has?



6. Initiation of Transcription




a. 




b. 



7. Elongation




a.




b.




c. Does the RNA remain attached to the DNA?



8. Termination




a. List the major events during termination



9. Prokaryotic mRNA structure




a. Do they have introns and exons?



b. Can they code for more than one product?



10. Eukaryotic mRNA structure




a. Do they have introns and exons?




b. What happens to the introns?




c. What happens to the exons?



11. rRNA




a. What are the components of rRNA?




b. How many subunits and what is their relative size?



12. How do ribosomes read the message?




a. How many nucleotides?  How many Amino acids? What 





dilemma does that create?




b. What do the nucleotides form?





1) How many nucleotides code for one amino acid?


13. How do we translate codons?


I. Translation



1. List the 3 stages




a.




b.




c.



2. What do all stages require?



3. What do elongation and initiation require?


4. What is used besides mRNA and ribosomes?



5. How are the amino acids moved into the proper position?



6. What are the important parts of the tRNA?



7. What is the start codon and what amino acid does it code for?



8. List the stop codons and what amino acids do they code for?



9. What does it mean to say a tRNA is charged?



10. How does the ribosome match the correct tRNA to the codon of the 



mRNA?



11. Initiation




a. 




b.




c.



12. Elongation



a.




b.




c.




d.




e.



13. What are polyribosomes and what advantages would they have?



14. Termination




a. What do releasing factors do?




b. What happens to the ribosomes?



15. Control of Transcription




a. What percent of genes are expressed all the time?





1) What is this called?




b. How are the other genes regulated?





1) What does this allow the cell to conserve?




c. List 2 ways a cell regulates protein synthesis (translation).





1)





2)


J. Operons



1. What are they?



2. What can be done to them?



3. List 2 types of operons and explain how they function.




a.





1) Give one example




b.





1) Give one example


K. Mutations



1. Define mutation



a. Is a mutation usually good or deleterious?




b. What does it lead to on rare occasions?



2. What are mutagens?




a. radiation List 2 types and give what they cause in the 





chromosome or DNA





1)





2)






a) an example




b. chemical mutagens – what do each of the following result in 





1) nucleotide analogs - 





2) nucleotide altering chemicals-





3) frameshift mutagens



3. Types of mutations-list the 2 types




a.





1) What are substitutions?





2) What are insertions?





3) What are deletions?




b.





1) What causes these?


4. What are silent mutations?




a. What part of the codon do they normally occur in?




b. Example given in class



5. Missense mutations




a. What happens to the message?




b. Example given in class



6. Nonsense mutations




a. What happens to the message?




b. Example given in class



7. Frameshift that results in a missense mutation




a. What happens to the message?




b. Example given in class



8. Mutation repair in cells




a. Light activated repair





1) What happens?




b. dark repair





1) What does the repair enzyme remove?





2) What do DNA polymerase I and DNA ligase do?





3) Why is it called dark repair?  Can it work in the light?




c. Base-excision repair





1) What does the enzyme remove?





2) What does DNA polymerase I do?




d. Mismatch repair




1) How does this one work?


L. Identifying Mutants, Mutagens, and Carcinogens



1. What are mutants?


2. What are wild types?



3. Methods to recognize mutants




a. How does Positive selection work?





1) What does the introduction of a mutagen do to the 





number of mutants?




b. How does Negative selection work?





1)





2)





3)





4)




c. How does the Ame's test work?





1) 





2) 





3)


M. Genetic Recombination and Transfer



1. Define genetic recombination


2. Define recombinant



3. Define vertical Gene transfer



4. Define horizontal gene transfer and list the 3 types




a. 





1) Griffins experiments





2) What was the conclusion?






a) What was the transforming agent?






b) What are cells that can take up DNA called?  








What allows them to take up DNA?





3) What kind of bacteria are involved?




b. 





List the generic steps





1)





2)





3)





4)





5)





6) What is generalized transduction?





7) What is specialized transduction?




c. 





1) List the steps involved in the conjugation of a F+ and F-





cell






a)






b)






c)






d)





2) What is an Hfr cell?





3) List the steps involved in the conjugation of Hfr and F- 





cell





a) 






b)






c)






d) 


N. Transposons - “Jumping Genes”


a. Who discovered them?



b. What are they?




1) What does that result in?



c. What kind of sequences do they contain at each end?



d. What are the characteristics of the simplest transposon?



e. What are the characteristics of a complex transposon?

Answer the following questions

Multiple choice: 3-6, 8-19, 21-25

Fill in the Blanks:1-4, 5-9, 11-12

Short Answer: 1,2,4,6,7,9-13
Critical Thinking: 1-3, 4-5 and 8
