VIII.  Overview of Viruses and Virology


A. Virus Structure and Growth



1. General Properties of Viruses




a. Define the following terms





1) Virus





2) Virology





3) Virus particle





4) Virion




b.  Viral Replication: Overview




1)  Why is it difficult to make a determination if viruses are alive or not?




c. Viral Genomes




1) What nucleic acid(s) are found in viral genomes?




2) What is their shape?





3) List the 3 main viral classes and then give the type of nucleic acid that 






class of viruses have






a)






b)






c)




 d. Viral Hosts and Taxonomy




1) Viruses can be classified on the basis of hosts they infect.  What are 






the 3 major categories?





a)






 b)






c)



2. Nature of the virion



a. What is their size range?




b. How does their genome size compare with biological cells?




c.  Give the host, nucleic acid type and strandedness for each of the 





following viruses





1) H-1 parvovirus





2) poliovirus





3) Bacteriophage lambda





4) Herpes simplex virus type 1





5) Bacteriophage T4





6) Human cytomegalovirus




d. What part viral structure do the following play and what is their main 





characteristic?





1) capsid





2) capsomer





3) nucleocapsid





4) envelope




e.  Nucleocapsids of viruses





1) Helical symmetry






a) What is their shape and give one example?






b) What determines this viruses length?






c) What determines the width?





2) Icosahedral symmetry






a) What is their shape?





3) Enveloped viruses






a) What is around the nucleocapsid and what is its 







structure?





4) Complex Viruses






a) How are these different than the previous ones?





b) What group are they most commonly found in?




f. What enzymes do some virions contain




1)





2)





3)



3. Virus Host




a. What is meant by viruses are species specific?




b. Which type of viruses are the easiest to grow and thus model systems




c. What do animal viruses need to be cultivated in?




d. Why are plant viruses the most difficult to study?



4. Quantification of Viruses




a. Identify the following terms





1) titer





2) Plaque assay






a) What are plagues and what does each plaque result from?






b) Explain how one would quantify bacterial viruses by the 







plaque assay.






c) How des the number of plaque forming units compare with 







direct counts by microscopy?  Give 2 reasons why.







1]







2]


B. Viral Replication



1. General Features of Virus Replication




a. List the phases of viral replication





1)





2)





3)





4)





5)




b. What is virus replication typically characterized by?



c. What does the latent period equal?




d. What is the burst size?



2. Viral Attachment and Penetration




a. What does the attachment of the virion to the host cell require on the surface 





of the host?




b. What is the purpose of these receptors on the host cell?




c. What types of molecules can make up these receptors?





1)





2)





3)





4)





5)





6)




d. What results when the virus attaches to the host cell?




e. What is a permissive cell?




f. Bacteriophage T4 is a model of a very complex penetration mechanism.




1) What bacteria does it infect?





2) How do virions attach to cells?





3) After the attachment what happens?





4) How is the peptidoglycan layer penetrated?





5) What does the tail sheath do?




g. What do many eukaryotes have to diminish viral infections?




h. List and briefly describe 3 restriction modification systems many bacteria 





employ to evade viral infection.




1)





2)





3) 




i. List two mechanisms viruses use to evade bacterial restriction systems .





1)





2)



3. Production of Viral Nucleic Acid and Protein




a. Who discovered retroviruses and reverse transcriptase?




b. What is the Baltimore Classification System of Viruses based on?




c. Once the host has been infected what must be done?




d. What occurs first?





1) What generally serves as the template





2) In some RNA viruses what is the mRNA?





3) What does these virions sometimes contain?




e. Formation of mRNA and New Genomes in DNA viruses distinguish between 





the following:





1) Class I





2) Class II





3) Class VII




f. Formation of mRNA and New Genomes in RNA viruses distinguish between 





the following:





1) Class III





2) Class IV





3) Class V





4) Class VI




g. Distinguish between positive strand RNA and Negative strand RNA viruses.



h. What are retroviruses responsible for causing?





1)





2)




i. What classes do these fit into and what do they require?




j. Once the mRNA has been synthesized what comes next?



k. Early proteins





1) When are they synthesized?





2) What are they necessary for?




l. Late proteins





1) When are they synthesized?





2) What are they used for?


C. Viral Diversity



1. Overview of bacterial viruses




a. What are the genomes of most of these?




b. Distinguish between virulent mode and temperate mode



2. Virulent Bactreiophages and T4




a. Why does T4 DNA contain 5-hydroxymethylcytosine




b. What 3 parts can the T4 genome be divided into?





1)





2)





3)



3. Temperate Bacteriophages, Lambda and P1




a. What types of life styles can temperate viruses have?




b. What is lysogeny? What does the term prophage refer to?




c. What is a lysogen?



3. Overview of Animal viruses




a. What enters the animal cell and how does this compare with prokaryotes?



b. Why do many more enveloped animal viruses than bacterial viruses?




c. List 3 consequences of viral infections in animal cells and give a distinguishing 





characteristic.





1) 





2)





3)




d. What are some possible effects that animal viruses may have on cells?




1) 





2)





3)





4)





5) 



4. Retroviruses




a. How do they replicate?




b. Are they naked or enveloped?




c. What 3 enzymes do they  contain?





1)





2)





3)




d. What do they contain to assist in protein synthesis?




e. Draw a retrovirus and label the various parts




f. What is unique about the retrovirus genome?





1) What specific genes does it contain and what do they code for?






a)






b)






c)




g. List the steps in the replication of a retrovirus





1)





2)





3)





4)





5)





6)





7)


D. Subviral Entities



1. Defective Viruses




a. What are helper viruses?


2. Viroids




a. What are they?



b. What do they cause?




c. Since they do encode any proteins what are they completely dependent on?



3. Prions




a. What are they?




b. What are they know to cause?




c. What causes the neurological symptoms of disease?




d. What 3 distinct mechanisms do prion diseases occur by?





1)





2)





3)

Answer the Following review questions:1-4, 6-8,11,14-17
Answer the following application questions:1, 4 and 6
9

