1. 
Influenza virus replication is unlike replication of other negative sense viruses in several ways. 
List 3 ways that the polymerase complex of influenza differs from the polymerase of the other viruses. 





















1) requires primer for transcription (requires 5’end of cell mRNA; others do not)

2) does not have capacity to cap mRNA which some other viral polymerase have 
(requires 5’ end of cell mRNA)

3) has nuclease activity to cleave caps from cellular mRNA


4) functions in nucleus rather than cytoplasm

2.
During the replicative cycle of picornaviruses, what are the main functions of each of the 

following proteolytic activities?  

(a) 2A protease



- cleaves P1 (capsid protein) region from polyprotein OR cleaves p220 (eIF4G) 


OR responsible for host translation shut off 

(b) 3C protease



- most polyprotein cleavages

(c) maturation protease



- cleavage of VP0 to VP4 + VP2 (OR 1AB to 1A + 1B) OR cleavage produces 


provirion from virion 

3.
a) identify a member of the family Flaviviridae that is not transmitted by an arthropod vector? 












HCV



b) What is believed to be the natural host or reservoir of West Nile virus in North America? 













birds

c) Can humans substitute for these hosts and maintain the West Nile virus cycle?  

















No
4. 
We discussed several examples of RNA virus recombination that has occurred in nature. Choose two of the following examples and identify the virus or virus family for which recombination can be used to explain each of the phenomena. For each example briefly describe the events involved (use figures or diagrams if it helps, but label them clearly).  

(a) as a “natural” step during synthesis of subgenomic viral mRNAs 

 
- Coronavirus: discontinuous transcription of “subgenomic” (-)ve sense RNA from full-
length (+)ve sense RNA; subgenomic (-)ve sense RNAs are used as templates for 
subgenomic mRNA synthesis


(polymerase begins synthesis of (-)ve sense RNA then detaches from internal repeat, 
carries nascent RNA molecule to a repeated site near 5’ end of genomic RNA to 
reinitiate and complete synthesis of subgenomic (-) sense RNA (as per copy choice 
model)
(b) between two viral genomes to yield a viral genome with novel properties 


- Picornaviruses; cases of polio-like disease in Dominican Republic or Haiti resulted 
from recombination between a poliovirus vaccine (Sabin 1) and another enterovirus 
(cluster C or group C)







OR


- Orthomyxoviruses; influenza virus reassortment leads to influenza viruses with novel 
properties (such as epidemic strains)
(c) between viral and cellular sequences to yield a viral genome with novel properties 


- Flaviviruses; non-cytopathogenic bovine viral diarrhea virus (BVDV) genomes can 
recombine with cellular sequences to yield a pathogenic BVDV genome   






OR


- Retroviruses; provirus integrates into the host cell genome but recombination results in 
genomes that acquire oncogene sequences (gives rise to transducing oncogenic retroviruses) 

5. 
Hepatitis A virus is a picornavirus. Hepatitis C virus is a flavivirus. Compare and contrast these two hepatitis viruses using the following headings. Be brief.

a) Mode of transmission







HAV – fecal/oral




HCV – injection; sexual contacts; parenteral (any one)
b) Likelihood of chronic infection





HAV – no




HCV – high frequency
c) Association with liver cancer 




HAV – no




HCV - yes

6.
Reovirus is the prototype member of the family Reoviridae. List three features of this 
virus that make it different from most other viruses with RNA genomes. 

· double stranded RNA genome

· segmented genome (different from most, except flu)

· transcription and replication occur within a viral core

· no distinct replication intermediate RNA species (mRNA serves as template for synthesis of (-) strand)
7.
Match each protein with a function during poliovirus replication. Some proteins may be 
 
associated with more than one of the functions listed.  




a) poly(rC) binding protein


b) poly(A) binding protein


c) 2C


d) 3D


e) 3CD


f) Vpg-pUpU 


g) 3AB











i)   Interacts with 5’end of genomic RNA



a

ii)   Circularization of RNA 





a or b  


iii)  Release of Vpg by proteolytic cleavage 



e


iv)  Association of replication complexes with membranes

g


v)  Synthesis of primer





d


vi)  Strand separation   





a or c


vii)  Primes (+) strand RNA synthesis



f


viii) Synthesizes new strands





d

8.
Describe two differences that distinguish members of the two families of viroids 


from each other. Note: be sure to describe the features of both families.

Bonus: name the two families of viroids correctly. 


Avsunviroidae 



Pospiviroidae
Chloroplast 




Nucleus

No domain 




Divided in domains

Most are branched 



Rod-like


Symmetric rolling-cicle


Asymmetric rolling-circle


Self-cleaving hammerhead Ribozyme

No self-cleavage

9. What is the main function of the Vif protein?

Answer: To induce the degradation of APOBEC3G

10. Why is the Tat protein important for HIV replication?


Answer1: To increase the processivity of the RNA polymerase.


Answer2: To increase the number of full length viral RNAs

11. The first HIV gene that is translated on the full-length genomic viral RNA is:


A. The 5’ LTR


B. The primer binding site


C. The R region


D. Gag


E. Tat

12. APOBEC3G will deaminate cytidine into uridine in 

A. Double-stranded DNA


B. Single-stranded DNA


B. Double-stranded RNA


C. Single-stranded RNA


D. None of the above









































































































