1. What evidence suggests that antibiotic-resistant strains of salmonella evolve in livestock in the United States? 

The evidence is this case is circumstantial and is as follows. The child had the same strain of Salmonella as one of the herds. An expanded spectrum cephalosporin is approved for use and is widely used in domestic animals including cattle. 

2. List three bacteria other than Salmonella that can cause gastroenteritis. 

· E. coli
· Campylobacter species
· Yersinia species
· Vibrio cholera or parahaemolyticus
· Shigella species
· Aeromonas species
· Clostridium species or Bacillus cereus
3. If the child had been treated with another broad spectrum antibiotic for the sinus infection, is it possible that the child would have acquired salmonellosis? Explain briefly. 

Yes, because the ability of the normal microbial flora of the patient's intestine to compete with the ingested Salmonella has been reduced. 

4. What is a conjugation plasmid? 

Plasmid contains the genes needed for transferring between bacteria by direct cell to cell contact.
1. Name (Genus and species) two organisms that are major agents of Rhino-facial mycoses. (2 pts) 

· a. Aspergillus flavus
· b. Rhizopus arrhizus
2. Compare the (a) septation and (b) branching of the hyphae in the zygomycetes and the ascomycetes that cause rhino-facial mycoses. (4 pts) 

	Ascomycetes
	Zygomycetes

	a. regularly septate
	a. septa rare

	b. acute branching 
	b. right angle branches


3. Name (a) the organism that causes the most rapidly mortal mycoses, and (b) the tissue target for its rapid dissemination. (2 pts) 

· a. Rhizopus arrhizus
· b. cerebral tissue
4. Name a disease or treatment regimen in which neutropenia is a common challenge. (1 pt) 

· leukemia, etc. . .
5. For which class of antifungals is isolation of resistant strains least common. (1 pt) 

· polyenes
1. (2 pts) A. What is coiling phagocytosis? 

· Coiling phagocytosis is when the macrophage extends a long pseudopod that circles around the adherent L. pneumophila organisms to create a phagosome.
B. How do Legionella pneumophila evade killing after phagocytosis? 

· Organism surface proteins prevent phagolysosomal fusion and acidification of the phagosome.
2. (2 pts) List two likely reasons why PneumoVax immunization failed to prevent pneumonia in the patient with the splenectomy. 

· A serotype other than 23 contained in the vaccine caused the infection.
· Infection by one of the serotypes in the vaccine: immunization did not result in production of protective antibody.
3. (3 pts) Compare the pathogenesis of tuberculosis infection in an immunocompetent person to the pathogenesis of tuberculosis infection in a person whose cell medicated immunity is moderately impaired. 

· Immunocompetent person: Infection is asymptomatic (primary complex) and is detected by PPD skin test conversion.
· Immunocompromised person: Infection progresses to disease (symptomatic) until CMI is triggered. More extensive damage (immunopathology) is likely.
How do organisms get to the apical regions of the lungs in persons who develop disease? 

· Lympho-hematogenous spread
4. (3 pts) Name the means by which humans are most likely to become exposed to: 

· Legionella pneumophila: Water in environment; air conditioners etc.
· Streptococcus pneumoniae: Aerosolized droplets (infected personcoughs) that are recently inhaled or have colonized the throat
· Mycobacterium tuberculosis: Aerosolized droplets (infected person coughs)
1. (2 pts) What are the neuropathological findings observed in patients with HIV-1 induced encephalitits (HIV-E) ? 

· Some of the neuropathological findings in patients with HIV-E include perivascular cuffing with mononuclear cells, microglial nodules, giant cell formation (syncytia), vacuolar myelopathy.
2. (2 pts) Name two opportunistic infections commonly found in HIV-1 patients? 

· Candidia albicans
· Coccidioidomycosis, disseminated or extrapulmonary
· Cryptococcosis, extrapulmonary
· Cryptosporidiosis, chronic intestinal (greater than 1 month's duration)
· Cytomegalovirus disease (other than liver, spleen, or nodes)
· Cytomegalovirus retinitis (with loss of vision)
· Herpes simplex
· Histoplasmosis
· Isosporiasis
· Kaposi's sarcoma (HHV-8)
· Lymphoma, Burkitt's (EBV)
· Mycobacterium avium complex or M. kansasii, disseminated or extrapulmonary
· Mycobacterium tuberculosis, any site (pulmonary * or extrapulmonary)
· Mycobacterium, other species or unidentified species, disseminated or extrapulmonary
· Pneumocystis carinii pneumonia
· Pneumonia, recurrent
· Progressive multifocal leukoencephalopathy
· Salmonella septicemia, recurrent
· Toxoplasmosis of brain
3. (2 pts) Name two cell types within the central nervous system (CNS) that are infected by HIV-1. 

· Microglial cells
· Astrocytes
4. (2 pts) What is the rationale behind HAART therapy? 

· HAART is a combination therapy that utilizes inhibitors to the reverse transcriptase and viral protease. The rationale of HAART is by utilizing inhibitors to two essential enzymes of the virus that resistance mutants will likely develop slower and viral loads will be reduced for longer periods of time, resulting in improved immunological function in the patient.
5. (2 pts) What is the rationale for performing Western blot analysis as an HIV-1 diagnostic tool? 

· The rationale for peforming the Western blot analysis is that it is a confirmatory test that is more specific in detecting antibodies against viral proteins than ELISA assays (more sensitive but less specific),which are used to initial screen samples for HIV-1 antibodies. In the Western blot analysis you look for antibodies to at least two viral proteins such as to Env (gp160, gp120, and gp41), to one Env and one Gag (p24) and one Env and one Pol (p55, p66).
1. List the term that refers to a natural antibody against ABO blood group antigens. 

· Isohemagglutinin
2. Give the term that refers to excess immunoglobulin light chains found in the urine. 

· Bence-Jones proteins
3. A 72 year-old male patient is treated with antibiotics following abdominal surgery and develops anemia. Name the laboratory test that would be used to determine if the anemia may be caused by an antibody. 

· Coombs test
4. Name a tyrosine kinase that is an important signaling intermediate in the B cell lineage and is nonfunctional in one form of agammaglobulinemia. 

· Bruton's tyrosine kinase or Btk
5. What is the name of the intracellular peptide that prevents antigenic peptides from binding to class II molecules until fusion has occurred between the class II vesicle and the endosome. 

· Either invariant chain (Ii) or CLIP
6. Name a genetic mechanism for generating antigen receptor diversity in B lymphocytes that is not seen in T lymphocytes. 

· Somatic hypermutation
7. Name a component of the class I pathway of antigen presentation that sizes and transports antigenic peptides into the ER lumen. 

· TAP or transporter of antigenic peptide
8. Name an autoantibody against IgG that is commonly found in the sera of patients with autoimmune diseases. 

· Rheumatoid factor
9. List the most common primary immune deficiency in the U.S. today. 

· Selective IgA deficiency
10. Name the theory of autoimmunity that proposes that antibodies to infectious agents can cross-react with host tissue antigens. 

· Molecular Mimicry Theory
1. Name a thermally dimorphic agent of a defined mycosis for which the optimum growth temperature of the ovoid yeast is 34-36o C (as compared to 37-39o C). 

· Sporothrix schenkii
2. Name a common commensal fungus that causes diaper rash in children and thrush in immunosuppressed adults. 

· Candida albicans
3. Name the biochemical component of the fungal cell membrane whose synthesis or physiological function is the target of most effective anti-fungal drugs. 

· Ergosterol
4. Name the toxin produced by aspergilli that appears to be tumorogenic for humans and has been shown in well controlled studies to be tumorogenic for fowl. 

· Aflatoxin
