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Chapter 21 – Integrating Biology with Rat Genomic Tools, pp. 679-690 
QUESTIONS:

1.      
An inbred strain is created by

a.
10 generations of brother-sister mating

b.
15 generations of brother-sister mating 

c.
25 generations of brother-sister mating 

d.
5 generations of brother-sister mating

e.
20 generations of brother-sister mating

2.      
When was the first inbred rat strain developed?

a.
1919

b.
1929

c.
1909

d.
1809

e.
1910

3.      
How many rat inbred strains there are?

a.
41

b.
312

c.
612

d.
512

e.
48

4.      
Name four ways of linking physiological data to the rat genome.

5.      
True or False: A QTL is defined as a chromosomal region that segregates with a phenotype in a cross between rat strains at a defined statistical significance.

6.      
The first traits to be mapped were related to

a.
Coat color

b.
Cardiovascular disease

c.
Colorectal cancer

d.
Color vision

e.
Histocompatibility

7.      
Segregating populations are constructed as cross between inbred strains followed by intercross or backcross

a)
Cross between outbred strains followed by intercross 

b)
Cross between inbred strains followed by random mating

c)
Cross between inbred strains followed by backcross

d)
Cross between outbred strains followed by random mating

e)
Brother-sister mating

8.     A backcross generation is represented by the letter ____ whereas an intercross generation is represented by ____. 

9.     
A microsatellite is a DNA sequence that contains generally

a.
10- to 40-bp repeats

b.
2- to 4-bp repeats

c.
40- to 100-bp repeats

d.
10- to 40-kb repeats

e.
No repeats

10.   
A simple sequence length polymorphism is a DNA sequence that contains generally

a.
10- to 40-bp repeats

b.
2- to 4-bp repeats

c.
40- to 100-bp repeats

d.
10- to 40-kb repeats

e.
No repeats

11.  
Interaction of the genetic background with the _________, ___________ interaction, and incomplete ________ can also have masking effects on genetic linkage analysis. 

12.    
In the selection of strains to perform genetic linkage analysis, the differences in the trait of interest between the control and diseased strain should be

a.
1 standard deviation

b.
1.5 standard deviations

c.
2 standard deviations

d.
Greater than 2 standard deviations

e.
None of the above

13.  
True or False: When selecting the strains to perform genetic linkage for a quantitative trait, there needs to be evidence that the trait is genetic.

14.     
True or False: Intercross studies should be chosen when the mode of inheritance is dominant or recessive.

15.  
True or False: Backcross studies are chosen when the mode of inheritance is additive and there is a large number of independent traits being studied in parallel.

16.     
True or False: A reciprocal cross design should be used to see if there are any sex-specific phenotypic differences.

17.     
What is the diploid chromosome number of the rat?

a.
40

b.
42

c.
44

d.
46

e.
48

18.     
The rat karyotype contains

a.
Three large and three medium submetacentric chromosome pairs 

b.
Seven large to medium telocentric autosomal pairs 

c.
The sex chromosome pair large to medium telocentric 

d.
Seven medium to small metacentric chromosome pairs 

e.
All of the above

19. 
Rat chromosomes are designated with the prefix ______ followed by ________________.

20.     
What is comparative mapping?

21.     
What was the rat strain selected for sequencing?

a.
AS

b.
Wistar

c.
SD

d.
BN

e.
None of the above

22.     
What are SNPs? 

23.     
How many SNPs are on average?

a.
1 SNP every 100 bp

b.
1 SNP every 10 bp

c.
1 SNP every 10000 bp

d.
1 SNP every 1000 bp

e.
1 SNP every 100000 bp

24.    
Named four techniques used for the assessment of gene expression? 

25.   
True or False: The use of high-throughput gene expression is referred to as “profiling” or “molecular finger printing”. 

26.     
In microarrays, DNA probes are attached as thousand of microspots

a.
Using robotic arrayer pins

b.
Using ink-jet printer

c.
Using photolithography

d.
All of the above

e.
None of the above

27.  
Expression analysis using glass slide microarrays are done by the _________ ____________ of two targets.

28.  
True or False: cDNA obtained from reverse transcribed RNA is labeled with fluorescent dyes.

29.     True or False: Oligonucleotide arrays do not allow the use of reference samples that are not derived from mRNA.

30.     
What is “transgenic rescue”?

31.     
True or False: Transgenic rescue is used in rats when the trait shows a co-dominant mode of inheritance. 

32.     
Chemical mutagens such as N-ethyl-N-nitrosourea induce

a.
Chromosomal deletions 

b.
Chromosomal rearrangements

c.
Point mutations

d.
All of the above

e.
None of the above

33.     
In the phenotype driven mutagenesis approach animals are screened for 

a.
Chromosomal deletions 

b.
Chromosomal rearrangements

c.
Mutations

d.
Novel phenotypes

e.
None of the above

34.     
In the gene-driven mutagenesis approach genes are screened for 

a.
Chromosomal deletions 

b.
Chromosomal rearrangements

c.
Mutations

d.
Novel phenotypes

e.
None of the above

35.     
A transgenic rat is one in which foreign DNA has been 

a.
Injected into the male pronucleus 

b.
Incorporated into the genome

c.
Injected by sperm injection

d.
All of the above

e.
None of the above

36.     
Microinjected DNA is

a.
Injected into the male pronucleus 

b.
Randomly integrated

c.
Frequently in the form of concatenated copies

d.
All of the above

e.
None of the above

37.     
What is insertional mutation?

38.     
True or False: More than one transgenic strain of rat is made to control the effects of insertion and determine if copy number is relevant.

39.     
The phenotype observed depends on the ______ ________ and the expression of _______ genes.

40.     
In a congenic strain, a chromosomal region containing the segregating phenotype from one strain is 

a.
Deleted 

b.
Rearrange

c.
Transferred

d.
All of the above

e.
None of the above

41.     
Generation of a congenic strain is performed by backcrossing for 

a.
6 generations

b.
7 generations

c.
8 generations

d.
9 generations

e.
10 generations

42.   
True or False: In “speed congenics”, the generation of a congenic strain is increased from 2 to 3 years to 4 to 5 years.

43.     Consomic strains are rat strains in which a _____ _____________ from one strain is transferred to the genomic background of another strain.

44.     
The SS rat is a model for

a.
Cardiac hypertrophy

b.
Insulin resistance

c.
Hyperlipidemia 

d.
All of the above

e.
None of the above

45.     The FHH rat is a model for

a.
Cardiac hypertrophy

b.
Insulin resistance

c.
Hyperlipidemia 

d.
All of the above

e.
None of the above

46.     
True or False: The use of a complete panel of consomic rats does not provides any advantage for mapping traits in complex diseases. 

47.   
True or False: The contributions of genes on each chromosome to the observed traits can be assessed by phenotyping and by expression profiling. 

48.     In recombinant inbred (RI) strains, after two inbred strains are crossed, the F1 hybrids are

a.
Backcrossed 

b.
Crossed 

c.
Intercrossed

d.
Outcrossed 

e.
All of the above

49.     True or False: At the second generation, in RI rat strains, each rat is genetically unique owing to the genetic recombination occurring during meiosis.

50.   
True or False: Each strain of RI will carry a common pattern of chromosomal recombination. 

51.      
RI strains are

a.
Outbred 

b.
Random bred 

c.
Bred as closed colonies

d.
Isogenic 

e.
All of the above

52.
The HXB/BXH RI strain panel is a resource for

a.
Endocrinology phenotypes

b.
Immunology phenotypes 

c.
Cardiovascular phenotypes

d.
All of the above 

e.
None of the above

53.
True or False: The BN sequenced strain and the BN strain used to generate RI panel are 7% different in sequence.

54.
What is a Virtual Comparative Map?

ANSWERS:
1.   
e 

2.   
c 

3.   
d 

4.   
QTL mapping, congenic strains, consomic strains, genetic manipulation, comparative mapping

5.   
True

6.   
a 

7.   
c 

8.   
N; F 

9.   
b 

10. 
b  

11. 
Environment; gene-gene; penetrance

12. 
d

13. 
True 

14. 
False

15. 
False

16. 
True

17.  
b 

18.  
e 

19.  
RNO; chromosome number   

20.  
Comparative mapping is the use of the available tools to compare genes, gene order and other genomic features between species

21.  
d 

22.  
Single nucleotide polymorphisms are single nucleotide sequence variants between strains  

23.  
d   

24.  
Serial analysis of gene expression, differential display, oligonucleotide arrays, microarrays 

25.  
True 

26.  
d  

27.  
Competitive hybridization

28.  
True 

29.  
False 

30.  
Transgenic rescue is the normalization of a mutant phenotype via a transgene   

31.  
False 

32.  
c   

33.  
d    

34.  
e    

35.  
b    

36.  
d    

37.  
Insertional mutation is produce when the integration of the transgene alters the expression of a gene

38.   
True 

39.   
Genetic background; modifier 

40.   
c 

41.   
e   

42.   
False 

43.   
Whole chromosome 

44.   
d  

45.   
e  

46.   
False 

47.   
True 

48.   
c  

49.   
True 

50.   
False  

51.   
d   

52.   
c 

53.   
True 

54.   
A Virtual Comparative Map is a dynamic sequence-based homology tool that allows researchers of rat, mouse, and human to view mapped genes and sequences and their locations in the other two organisms.

