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SECTION I.
Fill in the blanks with correct word(s) or if there is a 
choice select the best word.  (1 pt each)
1. In the absence of human activities, list 3 different means by which viruses are able to spread over long distances: ___________________, _______________ and _______________.  

2. Multipartite viruses always have more than one ________________________.

3.  The difference between a satellite virus and a viroid is that a satellite virus _________________________.  
4.  Resistance to PVY in potato can be induced by the addition of strain J of Bacillus mycoides a common soil bacterium assigned to the B. cereus species complex. Strain J is a non-pathogenic, phyllosphere inhabiting isolate. This resistance is most likely due to this mechanism: ________________________.

​​​​​​​​​​​​​​​​​​​​​​​5. 
It has been shown for Cauliflower mosaic virus (but is probably true for many others), that the pattern of movement of a virus through a plant follows the same pathway as that of host _ _____________________________. 

6.  A rapid and relatively simple method to view plant virus virions in the transmission electron microscope is known as ______________ which uses ____________staining to visualize the otherwise invisible virus virions.
7.   Viruses in the genera, Caulimovirus, Crinivirus and Potyvirus are different from many other viruses in that they require a __________________________ __________________ for transmission to occur.   

8.  If you had an antibody to HC-Pro, you would be able to detect a concentration of this protein in the ___________ (body part) of a viruliferous aphid vector.

9.   The ssRNA viruses in the genus Rhabdoviruses and Tospovirus and dsRNA viruses in the genus Reovirus both encapsidate an enzyme which is known as __________________________. 

10. Actigard® is used to improve yields, reduce drought stress, and reduce the impact of viruses on crops plants by what mechanism? ________________
11. What is the current name for viral genes, that were once known as pathogenicity genes, that reproduce the symptoms of the virus when expressed in plants using a transient vector or through transformation of the plant’s genome?_____________________________.   
____/14                                
12.  What are the two basic forms in which the genome of viruses move from cell to cell in their plant hosts? __________________ and _____​​​​​​​​____________. 

13. Unlike other viruses, plant viruses lack an active mechanism for entry into their plant host cells.  

A. Most plant viruses breach the plant cell wall and enter the cell via _________________?  


B. Give the name of one plant virus family whose members do have an active mechanism for entry into their vectors?

14.  Beetle-transmitted viruses have some unique characteristics.


A.  Whereas most mechanically transmitted and insect-transmitted viruses move in the phloem, viruses transmitted by beetles leave the site of inoculation via the _________​​​___________.  


B.  What does the beetle produce that plays an important role in transmission of plant viruses?  
C. This viral protein plays a direct role in transmission of plant viruses by beetles.  

D. I have ground up bean leaf beetles and detected soybean mosaic virus, a potyvirus in them.  Does this mean that beetles can transmit this virus? Why or why not?

15.  Two genera of viruses can be transmitted by nematodes, although they are not dependent upon nematodes for all their transmission. 

  
A. Which protein, produced by nematode-transmitted viruses, is essential for nematode transmission? ___________________. 

B. Where in the vector nematode will you find virions of these viruses that are to be transmitted?  



C. Name one effective management approach for these viruses. 

D.  Since nematodes do not move long distances, many nematode transmitted viruses are often transmitted by ____________________which allows them to move longer distances.  

E. Which viruses are known to replicate in nematodes?   
16. Using PCR two types of viral sequences of members of the Caulimoviridae can be detected in some plants.  One source is ____________ and the other is ______________.                                                                              ______/15
SECTION II.  

(all answers are 2 pts each unless stated otherwise) 

1. There are three types of induced or active responses by the plant to infection by virus. List two types and compare and contrast – be sure to include elicitors, systemic signal and HR if relevant.  (6 pts)

2.   Two resistance genes, TY-1 and TY-3, have been deployed in Israel for resistance to TYLCV (a Begomovirus).  Recently, there have been resistant plants from this cultivar found in fields that are infected with TYLCV, and in each case there is a Beta satellite present in the infected plants.  Based on these results what would you guess the mechanism of resistance provided by TY-1 and TY-3 is most likely to be? Please explain your answer. 

3. Protein-based assays for the detection of antibodies rely on the production of antibodies. 

A.  The                  ____ is the part of the antigen that is recognized by the paratope of the antibody.

B.  List 3 protein-based assays used to detect plant viruses (3 pts) 

C.  To what does the term “conjugate” refer to (in the context of a virus detection assay)? 

D.  What is the definition of an antigen?  

4.  There are 2 basic types of antibodies used for the detection of plant viruses - polyclonal and monoclonal. What is the difference between a monoclonal antibody and a polyclonal antibody…..  

A. With regard to how they are made?

B. With regard to the paratopes that they recognize?
____/21
5. Many genera of plant viruses have members that have been shown to be seed transmitted in at least one host. 

A. Regardless of the mechanism, to be seed transmitted by definition, a virus must _________________________________. 


B. To what does the term “seedborne” refer to and how is this different from “seed transmitted”?  (4 pts) 

C. What is the most accurate assay to detect seed transmission of a virus? Explain your reasoning. 

D. Give 2 reasons why seed transmission of viruses is significant from the perspective of the virus.  

E. What is the most effective method to limit the impact of seed transmitted viruses? 
6.   Many studies are being conducted in plant viral metagenomics or ecogenomics within various crops, wild species, vectors around the world. 

A. What is meant by the term plant viral metagenomics? 
B. List 3 different forms of plant viral nucleic acids used to obtain viral metagenomes. (3 pts)

C.  Describe a benefit that these studies offer for crop production that is unique or that other approaches cannot provide? 
7. Plastic sheets that absorb UV are used to cover planthouses to manage 
viruses of plants grown in those houses. 


A.  What exactly does this type of plastic do and why is it used in management of viral diseases? 



B. Would you expect these UV plastics to have an effect on incidences of tobacco mosaic virus? Why or why not?  

____/23
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 8.  A plant pathologist working at a seed company found a plant in a field trial where they were screening their selections that looked like the image to the right.  She sends you a sample right away.  You conduct a leaf dip assay and see nothing unusual.  A week later she calls and tells you that the number of symptomatic plants has increased, and she notices that the appearance of new plants seems to be mostly down the rows.  You mechanically inoculate one of the leaves to 5 tomato plants and within 2 weeks they are all symptomatic.  So now you and the seed pathologist become even more concerned. 
A. What would you advise her to do within the next week? 

B. You extract dsRNA and conduct a dsRNA analysis.  The results you obtain are shown at right.  The band you see is very small, you estimate it is about 230 nt in size. No other bands were seen. What does this tell you about the possible cause of the disease? 

C.  Are there any assays that you could perform to further identify the source of the 230 nt dsRNA? If so what assay would you conduct? 
9.  Several human activities spread plant viruses over long distances, name two different activities and a virus or genus of viruses whose geographic range has increased due to that activity. (4 pts) 


            Activity





Virus or Virus genus
1. 
2.

____/10
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10.  Last year a new plant virus species, Bellflower veinal mottle virus (BVMoV), was sequenced and described for the first time. (Symptoms shown at right) It was proposed more recently that this virus belongs to a new and unique genus (Bevemovirus) in the family Potyviridae.  What can you tell me with a fairly high level of confidence about the following characteristics of this new species? 

A. What is the type and sense of the nucleic acid of the genome?  

B. What is the virion morphology?  
C.  If transmitted by insects what is the most likely mode of transmission? 
D.  List 3 proteins that are likely produced by this virus (3 pts)
E.  What two characteristics can you not predict about this virus but must discover empirically (with research)? (2 pts)
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11.  There is a genus of plant viruses called Goravirus.  Member species are non-enveloped, rigid helical rods with a helical symmetry, about 20 nm in diameter with a central “canal”.  

Genome arrangement is shown in the diagram (right). 
A.  Is this a monopartite or multipartite virion?  
B.  Of the following plant virus families that we studied in which one is this genus most likely placed?  (Caulimoviridae, Geminiviridae, Potyviridae, Reoviridae, Rhadoviridae, Tospoviridae, Virgaviridae)  
C.  How many different coat proteins does this virus produce?   
____/17
EXTRA CREDIT

Besides being plant pathogens, plant viruses are of great interest to Nanoengineers.  

Part A.  Name two characteristics of plant viruses that explains why they are good tools for Nonoengineers. (1 pts)

Part B.  Describe an example of how Nanoengineers are using plant viruses. (1 pts) 

+____/2
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