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Chapter 3 - Taxonomy and Stocks and Strains, pp. 71-91

QUESTIONS:
1. Give the genus and species name of the 

a. Norway or brown rat   _______________________________
b. Black rat   __________________________

2. What was the 1st inbred strain of:

a. rat? _________________________________________

b. mouse?  _________________________________________

3. What are the advantages for using a rat over the mouse?  (3)

a. __________________________________________

b. __________________________________________

c. __________________________________________

4. List 5 general areas for experimental use of rats.

________________________________________________

________________________________________________

________________________________________________

________________________________________________

________________________________________________

5. ________________________ has advanced the understanding of the evolutionary system of rodents.
6. ______________________ can be used to determine and date rodent speciation events.
7. Members of the rodent family can b found on all continents except _________________________.
8. True or False???
The black rat (Rattus rattus) subspecies may cross-hybridize within the subspecies and with the Norway rat.
9. The (black rat/Norway rat) originates from Asia, probably Northern China and Mongolia.
10.  What is the 1st animal species to be domesticated strictly for scientific purposes?

___________________________________________

11. _________________________ was responsible for reporting on the specific patterns of coat color  inheritance of the Norway rat:
a. Donaldson

b. Mendel

c. Crampe 

d. Castle

e. King
12. Name the 1st scientific director of the Wistar Institute of Philadelphia.
13. Who initiated inbreeding of albino rats at the Wistar institute in 1909?
14. What is the eldest, lesser known, rat stock or strain?
15. Regarding outbred stocks of rats, which of the following statements is NOT true? 
a. Outbred stocks are closed colonies of genetically heterogeneous animals

b. Mating at random or by applying a cyclical mating scheme may maximize the increase in the coefficient of inbreeding

c. Random mating helps to avoid the consequences of inbreeding

d. Outbred stocks are genetically undefined

16.  What is random mating?

17. What is the major advantage of an outbred stock?

18. List the factors that strongly influence the heterogeneity of outbred stocks.

19. True or False??? Animals of a specific outbred stock obtained from a vendor, but maintained at different locations, are likely to differ in their genetic composition, especially in gene frequencies.


What is the name given to this difference in genetic composition?



_______________________________________________________________

20. Define an inbred strain.
21.  During inbreeding, chances of which of the following increases:
a. Intercross

b. Backcross

c. Incross

d. Cross

22. Phenotypic variability is the result of nongenetic factors, such as ________________________ and methodological factors.
23. Strains that play an essential role for the analysis of quantitative trait loci (QTL) in multifactorial diseases include all of the following except:

a. Inbred

b. Congenic

c. Consomic

d. Recombinant inbred

e. Coisogenic

24. Match the following rat strains with the disease model:

a. Hypertension



______1.  DEBR

b. Stroke




______2.  Eker

c. Type 1 Diabetes Mellitus

______3.  SHR

d. Type 2 Diabetes Mellitus

______4.  GEPR/3

e. Epilepsy



______5.  BB

f. Spontaneous tumors


______6.  LEC

g. Skin and pelage disorders

______7.  GK
h. Renal cancer



______8.  SHRSP

25. How do mutations occur?
26. Give some information about the strain named for the abbreviations below:
a. ACI  __________________________________________

b. AR  ___________________________________________

c. AXC  __________________________________________

d. BALD  _________________________________________

e. DRH  _________________________________________

f. GEPR/9  _________________________________________

g. BUF  ___________________________________________

h. COP  ___________________________________________

i. KMI  _____________________________________________
j. LEC  _____________________________________________

k. LL  _____________________________________________

l. LOU/C  _________________________________________

m. MR  ____________________________________________

n. MHS  ___________________________________________

o. RCS  ____________________________________________

p. SS  _____________________________________________

q. SR  _____________________________________________

r. TMB  ___________________________________________

s. TMD  ___________________________________________

t. WF  _____________________________________________

u. WAG/Rij  _______________________________________
v. DEBR  __________________________________________

27. Name 2 methods by which transgenes can be introduced into an inbred rat strain.
28. How are congenic strains generated?  When may a strain generated by this method be regarded as congenic?

29. What is speed congenics?

30. Define a consomic strain.  What are consomic models used to study?
31. How are recombinant inbred strains generated?  Why are they used?
32. Match the nomenclature with the appropriate symbols:
a. WSF1



______ 1.  inbred strain
b. LEW.1AR1-iddm


______ 2.  recombinant inbred strain
c. LEW.Cg-Whnrnu


_________ 3.  consomic strain
d. HXB1



______ 4.  congenic strain

e. OM



______ 5.  F1-hybrid

f. SS.2BN/Mcw


______ 6.  coisogenic strain
ANSWERS:
1. a.  Rattus norvegicus; b.  Rattus rattus
2. King Albino, later designated the PA rat; DBA mouse

3. Larger size; greater ease for repeated samplings; greater ease for surgical modifications

4. a.  
cardiovascular diseases

b.  
metabolic disorders (e.g., lipid metabolism and diabetes mellitus)

c.  
neurologic disorders

d.  
behavior (e.g., motor function, hearing, vision, learning and epilepsy research 
e.  
autoimmune diseases (e.g., arthritis and experimental autoimmune encephalomyelitis [EAE]

5.  
Molecular analysis of mitochondrial DNA 

6.  
LINE-1 retroposons

7.  
Antarctica

8.  
False

9.  
Norway rat

10.  
Norway rat
11.  
C.  Crampe

12.  
Henry H. Donaldon

13.  
Helen Dean King

14.  
PAR rat

15.  
b.
16.  
Random mating means that animals for breeding are chosen without regard to their relationships and that the stock is closed to introductions from the outside.

17.  
hybrid vigor

18.  
Factors that influence the heterogeneity of outbred stocks include:  effective population size; sequence of generations; selection of future breeders; and the breeding system applied
19.  
True; genetic divergence

20.  
Developed by at least 20 consecutive generations of brother by sister or parent by offspring matings.

21.  
Incross

22.  
environmental

23. 
e.
24. 
1-G; 2-H; 3-A; 4-E; 5-C; 6-F; 7-D; 8-B

25.  
Mutations occur:  spontaneously; induced by chemicals; induced by ionizing radiation

26. 
a.  
high susceptibility to estrogen-induced mammary carcinoma

b.  
Aganglionosis Rat; megacolon; model of Hirschsprung disease

c.  
substrain of ACI; male rats develop prostate cancer


d.  
Bald rat; devoid of all body hair except vibrissae by 5 wks


e.  
originates from DONRYU; carcinogen-resistant


f.  
genetically epilepsy prone; subject to seizures of greater severity


g.  
develop spontaneous thymomas (>98%) >18 months of age


h.  
highly resistant to development of estrogen-induced mammary carcinoma


i.  
experimental model for pituitary dwarfism


j.  
Long-Evans cinnamon; hepatocellular carcinoma; model for Wilson’s disease


k.  
Lyon Low blood pressure; hypotensive strain


l.  
high incidence of plasmacytomas


m.  
Maudsley reactive; high defecation response in open field


n.  
Milan Hypertensive strain; high systolic blood pressure


o.  
Royal College of Surgeons; carries allele for retinal dystrophy

p.  
sensitivity to salt-induced hypertension


q.  
salt-induced hypertension


r.  
Tryon for good maze learning performance


s.  
Tryon for poor maze learning performance


t.  
high leukemia rat strain


u.  
model of absence epilepsy


v.  
Dundee experimental bald rat; possible animal model for human 
27.  
1) pronuclear microinjection of DNA constructs

2) infection of preimplantation stages with viral vectors
28.  
Congenic strains are generated by repeated backcrosses (N) or by a cross-intercross system (M) to the inbred strain of choice.  The strain is regarded as congenic when a minimum number of  ten backcross generations  or an equivalent thereof to the background strain have been made

29.  
Speed congenics is marker-assisted (selection) breeding that permits the production of congenic strains equivalent to ten backcross generations in as few as 5 generations; must ensure that the appropriate marker selection has been used
30.  
Consomic strains are a variation of congenic strains in which a whole chromosome is repeatedly backcrossed onto an inbred strain, resulting in the substitution of one recipient chromosome per strain at a time; the substitution is aimed at understanding and treating a particular disease condition from a gene function or pharmacogenomic perspective; a minimum of 10 backcross generations is required; consomic models are used to study the specific function of particular genes that contribute to common polygenetically controlled human diseases (e.g., hypertension, renal disease and myocardial infarction)
31.  
Recombinant inbred strains are generated by an initial cross of two inbred strains, followed by F1 intercross and 20 or more generations of strict brother by sister mating; used to identify the number of genes involved in the expression of a polygenic character and the respective map position (and linkage) of the participating quantitative trail loci (QTLs)
32.  
1-e; 2-d; 3-f; 4-c; 5-a; 6-b

