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QUESTIONS:

1.
Which statement is true regarding retroelements?

a.
A collection of molecular species that copy DNA into RNA as part of the life cycle. 

b.
Includes reverse transcriptase (RT) as a critical element. 

c.
Move within the genome by a cut and past process involving a DNA intermediate. 

d.
The transcript is reverse transcribed into an RNA copy by the genome in a new location. 

2.  
________________ can be subdivided into either autonomous or  nonautonomous elements based on the presence of open reading frames  (ORF) to encode for proteins. 

3.
Which of the following statements regarding retrotransposons is false? 

a.
Includes an LTR class which accounts for 10% of the mouse genome 

b.
Retroviruses have overlapping open reading frames for gag, pol, pro and env flanked by LTR 

c.
Includes mouse intracisternal particles that have ORF and an intact env gene 

d.
Includes the non-LTR class long interspersed nucleotide sequences (LINE) which alone account for ~20% of the mouse genome 

4.  
__________________ are large numbers of non-autonomous retroelements that encode no proteins and are dependent on the reverse transcriptase-competent autonomous retroelements for their mobility. 

5.  
Which of the following have open reading frames that do not encode proteins but are framed by LTR? 

a.
SINE 

b.
MaLR 

c.
ETn 

d.
LINE 

6.  
Name the two most well-known types of endogenous retroviral elements.  How do they differ from other closely related relatives? 

7.  
There are _____ classes of MuLV based on their host range characteristics.  Name the classes and give the tissue tropism. 

8.  
Another class of MuLV, termed _________________ has the same host range as polytropic MuLV but has not been found in the mouse genome. 

9.  
Wild mice also have an ____________ MuLV which is passed in the milk that causes B cell lymphomas and a fatal motor neuron disease with hind-limb paralysis. 

a.
ecoptropic 

b.
polytropic 

c.
amphotropic 

d.
xenotropic 

10. 
Which of the following statements is true regarding proviruses for infectious MuLV? 

a.
Common inbred strains carry from 1-5 copies of ecotropic MuLV env genes with full-length proviruses that can be expressed as infectious virus 

b.
Most strains carry more than 30 copies of env genes for xenotropic MuLV, but few of these proviruses can produce infectious virus 

c.
Endogenous proviruses encoding polytropic sequences are all defective 

d.
All of the above 

e.
None of the above 

11.
True or False?  The germline content of ecotropic, xenotropic and polytropic MuLV has been shown to undergo gain or loss due to reinsertions or deletions in germ cells; loss of germline proviruses seems to occur more frequently than gain. 

12. 
Which of these statements regarding proviral reinsertion is false? 

a.
An inherently mutagenic event that can be silent if it occurs where insertion of the promoter and enhancer sequences within the LTR don’t influence the expression of distant genes 

b.
Insertion into or in proximity to a host gene will not alter its function or disable it completely 

c.
Associated with the dilute (d) mutation caused by an ecotropic virus 

d.
Associated with the hairless (h) mutation caused by a polytropic virus 

13.
Which of the following disease conditions is associated with insertion of a xenotropic virus?

a.
obesity (ob2J) 

b.
lymphoproliferation (lpr) 

c.
Nieman Pick (m1N) 

d.
retinal degeneration (rd) 

14. 
True or False?  Acquisition of new proviral sequences seem to require infection of germ cells rather than direct DNA transposition. 

15. 
Name the mouse gene that is normally limited to some Asian and Californian wild-caught mice that dominantly confers resistance to infection with ecotropic MuLV. 

16.  
________ is a resistance gene of DBA/2 mice that restricts infectivity with polytropic MuLV. 

a.
Xpr1 

b.
Fv4 

c.
Fv1 

d.
Rmcf 

17. 
Which of the following strains were bred to develop high incidences of thymic lymphomas? 

a.
C57 

b.
AKR 

c.
DBA/2 

d.
C58 

e.
CBA 

18.  
Which of the following genes is considered a second barrier to infection?  Note:  It was found during a screen of inbred mice for disease susceptibility to disease induction by the Friend erythroleukemia virus complex. 

a.
Fv4

b.
Fv1 

c.
Xpr1

d.
Rmcf 

19. 
Which of the following statements is false regarding the Fv1 gene?

a.
Mice homozygous for Fv1n are permissive for infection with a subset of ecotropic MuLV termed N-tropic 

b.
Mice homozygous for Fv1b are permissive for infection with B-tropic MuLV

c.
Fv1n/b is found in this limited set of strains including RF, 129, NZB and NZW

20.
What does the abbreviation CIS stand for? 

21.
What was the 1st class of autonomous retrotransposons shown to be involved in development of cancer? 

22.
In MMTV what does the LTR encode? 

23.
Which endogenous MMTV encode full-length proviruses that are expressed as infectious virus? 

24.
How can the cycle of exogenous virus infection be interrupted? 

25.
Which of the following is not true regarding MMTV infection? 

a.
MMTV from virus-positive mothers leaves the M cell layer of the Peyers patches

b.
Expression of the Sag is not necessary for virus transmission 

c.
Immune cells infect dividing cells of the mammary gland 

d.
MMTV can undermine the innate immune system 

26.
Which class of retroviral agents does not encode replication-competent viruses, but is active and relatively abundant in the mouse genome?

a.
Mammalian Apparent LTR-Retrotransposons (MaLR)

b.
Early Transposon (ETn)-related elements

c.
Intracisternal A Particles (IAP)

d.
VL30 elements 

27.
Where are intracisternal A particles assembled?   In what types of tissues are IAP expressed at particularly high levels? 

28.
Describe the structure of the LTR of VL30. 

29.
Name the 3 subsets of early transposon (ETn)-related elements.  What is the primary site of expression? 
ANSWERS:

1.
B 

2.
Retrotransposons 

3.
C 

4.
Retrotranscripts 

5.
B 

6.
C-type murine leukemia viruses (MuLV) and B-type mouse mammary tumor virus; differences – exogenous and passed thru the milk 

7.
3; ecotropic (infectious for mouse cells only), xenotropic (infectious for non-mouse cells), and polytropic (infectious for both mouse and non-mouse cells) 

8.
amphotropic 

9.
A 

10.
D 

11.
True 

12.
B [insertion into or in proximity to a host gene can alter its function or disable it completely] 

13.
D 

14.
True 

15.
Fv4 

16.
D 

17.
Both B and D 

18.
B 

19.
C [3rd allele, Fv1nr not Fv1n/b ] 

20.
CIS = common integration site 

21.
MMTV 

22.
Super antigen (Sag) 

23.
Mtv1 and Mtv2 

24.
Fostering pups on virus-negative mothers 

25.
B [Sag is indispensable for virus transmission] 

26.
C [Intracisternal A Particles (IAP)] 

27.
endoplasmic reticulum; plasmacytomas 

28.
typical U3-R-U5 

29.
ETnI, ETnII and MusD; they are expressed primarily in embryonic tissues between days 3.5-7.5 of embryogenesis 

