Question 1:  What is the immune cell profile of nude mice?

Answer: T-cells = no; B-cells = yes; NK-cells = yes

Question 2: What is the immune-cell profile of XID mice?

Answer: T-cells = yes; B-cells = no; NK-cells = yes

Question 3: What is the immune-cell profile of SCID mice?

Answer: T-cells = no; B-cells = no; NK-cells = yes

Question 4: What is the immune-cell profile of Rag-1 and Rag-2 mice?

Answer: T-cells = no; B-cells = no; NK-cells = yes

Question 5: What is the immune-cell profile of motheaten mice?

Answer: T-cells = no; B-cells = yes; NK-cells = no

Question 6: What is the immune-cell profile of beige mice?

Answer: T-cells = yes; B-cells = yes; NK-cells = no

Question 7: What specific defect causes immune deficiency in nude mice?

Answer: a defective transcription factor gene, associated with chromosome 11; this defect interferes with normal differentiation of thymic epithelial cells 

Question 8: What specific defect causes immune deficiency in XID mice?

Answer: a defect in Bruton’s tyrosine kinase gene, associated with chromosome X; this defect affects signal transduction in B-cells

Question 9: What specific defect causes immune deficiency in SCID mice?

Answer: SCID mice have a defective DNA-dependent kinase, associated with chromosome 16; this defect causes incorrect recombination of the gene segments that code for T-cell and B-cell receptors

Question 10: What specific defect causes immune deficiency in Rag-1 and Rag-2 mice? 

Answer: defective recombinase enzymes, associated with chromosome 2; these defects prevent formation of functional B-cell and T-cell receptors

Question 11: What specific defect causes immune deficiency in motheaten mice?

Answer: a defective phosphatase, associated with chromosome 6; this defect impairs signal transduction from immune cell receptors

Question 12: What specific defect causes immune deficiency in beige mice?

Answer: a mutation on chromosome 13; this defect alters pigment granules in the coat and retina, and lysosomal granules of type 2 pneumocytes, mast cells, and NK-cells

Question 13: What specific defect causes immune deficiency in LPR and GLD mice? 

Answer: impaired apoptosis, caused by an FAS, or FAS ligand  defect; LPR mice have an FAS defect, associated with chromosome 19; GLD mice have an FAS ligand defect, associated with chromosome 1
Question 14: What specific defect causes immune deficiency in cytokine knockout mice?

Answer: a genetically engineered disruption of a cytokine gene; examples include knockout mice for interleukin-2, interleukin-10, gamma interferon, tumor necrosis factor-beta, and others

Question 15: What specific defect causes immune deficiency in receptor knockout mice?

Answer: a genetically engineered disruption of a receptor gene; receptors can be knocked out for T-cells, immunoglobulins, cytokines, the major histocompatability complex, adhesion molecules, or integrins
Question 16: What is the phenotype of the nude mouse?

Answer: athymic, and hairless, with no T-cell functions.  the gene defects that cause the hairless and athymic conditions are linked, but not related.
Question 17: What is the phenotype of the SCID mouse?

Answer: sensitivity, to ionizing radiation, resulting from defective DNA break repair

Question 18: What is the phenotype of Rag-1 and Rag-2 mice?

Answer: hypoplastic lymphoid tissues, with no B-cell or T-cell responses

Question 19: What is the phenotype of the XID mouse?

Answer: decreased B-cell numbers, low IgM; and an impaired response to polysaccharide antigens

Question 20: What is the phenotype of the motheaten mouse?

Answer: deficient humoral, and cellular immunity, no cytotoxic T-cells or NK-cells, and a motheaten pelage secondary to folliculitis

Question 21: What is the phenotype of the beige mouse?

Answer: diluted coat color, lysosomal storage disease, impaired chemotaxis and bactericidal activity of neutrophils, plus decreased NK-cell activity
Question 22: What is the phenotype of LPR and GLD mice?

Answer: both have immunodeficiency, and autoimmunity; GLD mice also have generalized lymphoproliferative disease, hence the acronym GLD

Question 23: What is the phenotype of cytokine knockout mice?

Answer: Il-2 knockout mice show anemia; both Il-2, and Il-10 knockout mice show wasting, and when housed conventionally, inflammatory bowel disease

Question 24: What is the phenotype of receptor knockout mice?

Answer: no functional response to the signal of interest, and variable immune compromise; in T-cell receptor KO mice, inflammatory bowel disease is common 

Question 25: What are the major experimental study uses of nude mice?

Answer: tumor, and xenograft studies

Question 26: What are the major experimental study uses of SCID mice?

Answer: V(D)J recombination studies; tumor, and xenograft transplantation; lymphocyte subset transfer studies; reconstitution of the human hematopoietic system (note: VDJ stands for Variable, Diversity, Joining)
Question 27: What are the major experimental study uses of Rag-1 and Rag-2 mice?

Answer: V (D) J recombination studies; tumor, and xenograft transplantation; lymphocyte subset transfer studies

Question 28: What is the major experimental study use of XID mice?

Answer: XID mice are a model for human X-linked agammaglobulinemia
Question 29: What are the major experimental study uses of motheaten mice?

Answer: apoptosis, and autoimmune syndromes

Question 30: What are the major experimental study uses of beige mice?

Answer: beige mice are a model for Chediak-Higashi syndrome, and are crossed onto nude or SCID backgrounds to create multiple immune deficiencies

Question 31: What are the major experimental study uses of LPR and GLD mice?

Answer: apoptosis, and autoimmune syndromes

Question 32: What is the major experimental study use of cytokine knockout mice?

Answer: studying the physiological role of cytokines in immune response and inflammation

Question 33: What is the major experimental study use of receptor knockout mice?

Answer: studying the physiological role of receptors in immune response and inflammation

Question 34: What is one important disadvantage of using nude mice as a T-cell deficiency model?

Answer: nude mice can exhibit extrathymic T-cell function

Question 35: What is one important disadvantage of using SCID mice as a T-cell and B-cell immune deficiency model?

Answer: SCID mice develop "leakiness" that leads to production of some functional B-cells and T-cells after about 12 weeks of age; the degree of development of "leakiness" is strain and environment dependent

Question 36: besides developing B-cell and T-cell "leakiness" as adults, What are two other disadvantages associated with using SCID mice in research?

Answer: SCID mice have shortened lifespans due to high incidence of thymic lymphomas, and radiosensitivity due to defects in DNA repair

Question 37: While Rag-1 and Rag-2 mice appear to have the same immune cell deficiencies as SCID mice, what is one important difference?

Answer: Rag-1 and Rag-2 mice do not develop functional B-cell and T-cell "leakiness" as adults, as is observed with SCID mice

Question 38: What is the typical life experience of a motheaten mouse?

Answer: a lifespan of approximately 3 weeks, with death due to autoimmune pneumonitis 

Question 39: What is the mutation symbol for nude mice?

Answer: Foxn1nu ; Foxn1 is the gene symbol for fork-head box N1; nu is the allele designation for nude
Question 40: What is the mutation symbol for XID mice?

Answer: Btkxid;  Btk is the gene symbol for Bruton agammaglobulinemia tyrosine kinase; xid is the allele designation for X-linked immune deficiency 

Question 41: What is the mutation symbol for SCID mice?

Answer: Prkdcscid; Prkdc is the gene symbol for protein kinase, DNA activated, catalytic polypeptide; scid is the allele designation for severe combined immune deficiency 

Question 42: What is he gene symbol for Rag-1 mice?

Answer: Rag1tm1Mom; Rag1 is the gene symbol for recombination activating gene 1; tn1Mom is the allele designation for targeted mutation 1, Peter Mombaerts
Question 43: What is the gene symbol for motheaten mice?

Answer: Hcphme; Hcph is the gene symbol for hemopoietic cell phosphatase; me is the allele designation for motheaten 

Question 44: What is the gene symbol for beige mice?

Answer: Lystbg; Lyst is the gene symbol for lysosomal trafficking regulator; bg is the allele designation for beige
