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I. (8 points)  Bob volunteers at a local soup kitchen and takes it upon himself to go table to table and raise spirits among the visitors. One gentleman, sitting by himself, seems to be possibly running a fever and has a persistent cough. Bob goes over to sit next to the gentleman and check up on him, when the man turns and uncontrollably coughs on Bob. Some sputum hits his face, but Bob just wipes it off. The gentleman leaves and Bob makes sure to suggest he go to a doctor. Several days later, however, Bob has contracted a fever as well as a cough. Bob takes off from work and decides to try staying at home in bed for some rest and relaxation, but after a week of progressively getting worse, his wife takes him to the hospital. Even through his fever, Bob gets really concerned when he sees that the X-rays have a few white spots on the lungs.

A. What disease is this likely to be? 

	


B. Should he be concerned about his wife’s health?

	


C. What precautions do the health care workers now have to take when dealing with this kind of patient?

	


D. What is one therapy that can be effective in controlling this disease?

	


II. (8 points)  You are a doctor at an HMO in North Carolina. Three days before July 4th, a teenage male is admitted with painful, involuntary muscle spasms that result in a rigid paralysis of the back and jaw.  Several days ago the patient was playing in a junk yard and suffered a deep cut on his calf. He had been in the hospital and received stitches, but no other treatment. He has had no immunizations since he was a baby. 

A. What microorganism is causing the patient’s disease? _____________________

B. What are you likely to find if you attempt to isolate bacteria form this teen’s bloodstream?________________________________

C. What is the principle virulence factor for this microorganism?_______________

D. Explain the mechanism of action for this virulence factor.

	


E. Could this disease have been prevented? How?

	


III. (6 points)  Conrad is an avid outdoorsman. He goes on week long hikes into the mountains and parks outside of Asheville.  Bugs are a constant problem.  He is constantly scratching away chiggers, ticks, mosquito bites, and spider bites.  About a week after getting back from one of these outings, Conrad begins to get an onset of symptoms, including fever, headache, and body weakness. About 4 days after that, a rash begins on his hands and feet and he begins having bouts of diarrhea and vomiting.

A. What disease has Conrad most likely contracted?

	


B. Explain how this disease is transmitted and how it persists in nature.

	


C. Can he wait until next week to go to the doctor? 

	


D. Can the doctor do anything to help him? If so, what?

	


IV. (7 pts) You are a resident working at the UNC hospital. You have one last patient of the day. Your patient is a male student who is experiencing pain and burning when urinating. After further questioning you find out that he has a new girlfriend this past month. What is this disease likely to be? 

	


What other diseases do you test him for?

	


He turns out to be positive for the bacterial disease you suspect him to have. Do you treat him with antibiotics? Yes or no (circle one)

What public health measures do you attempt to take?

	


V. (9 pts) You are working for the UN in a refugee camp in the Darfur region of the Sudan. List 3 diseases which you would be concerned could become epidemic in the camp.

	Disease
	Causative agent
	Why would you expect to find it in these conditions

	
	
	

	
	
	

	
	
	


 VI. (12 pts) Please match the following diseases to an appropriate epidemic curve. All curves may not be used. Indicate the route of transmission.
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	Disease
	Incidence Curve (A, B, C, D, E, or F)
	Route of Transmission

	Rocky Mountain Spotted fever
	
	

	Legionella


	
	

	Rabies


	
	

	Chlamydia trachomatis
	
	

	Salmonella enteriditis
	
	

	(-hemolytic streptococcus
	
	


VII. (6 pts) In which stages in the growth of Chlamydia could the bacteria be killed by protein synthesis inhibiting antibiotics?

	


Which stages in the growth of Chlamydia are resistant to protein synthesis inhibiting antibiotics?

	


Which stages in the growth of Chlamydia can be inhibited by cell wall synthesis inhibiting antibiotics?

	


VIII. (7 points) 

Why are the CDC and WHO worried about avian influenza?

	


 What are the conditions which favor the emergence of the disease?

	


Who is likely to be resistant to the disease?

	


What measures could WHO recommend if the disease begins to spread?

	


IX. (12 points) Fill in the following table describing the expected phenotypes of various mutants of Agrobacterium tumefaciens.

	bacterial or plant  mutation
	expected phenotype

	
	root colonization

(normal, reduced, or none)
	expression of the virD, virE, and virF operons 

(high, normal, low, none)
	tumor induction

(normal, reduced, or none)

	virA (sensor) minus
	
	
	

	bacteria do not bind to plant cell surfaces
	
	
	

	plant does not make acetosyringone
	
	
	


What would be the phenotype of an Erwinia carotovora mutant with a transposon insertion in a gene for pectinase?  Would it be altered in the production of disease?  Why or why not?

	


What would be the phenotype of a Pseudomonas syringae mutant with a deletion of the ice protein? Would it be altered in the production of disease?  Why or why not?

	


X. (13 points)Disease eradication can be accomplished in some specific cases.  Fill in the chart below, stating if the disease is a candidate (past or present) for eradication and giving the indicated number of different important reasons as to why or why not?

	Disease
	Candidate for eradication?

(yes or no)
	Reasons

(why or why not)

	Lyme disease
	
	1.



	polio
	
	1.

2.

3.

	typhoid fever
	
	1.



	gonorrhea
	
	1.

2.



	botulism
	
	1.




XI. (12 points)  Where an organism lives, for the most part, determines what type of photosynthesis will take place.  Organisms that live in the upper layers of soil would most likely undergo normal oxygenic photosynthesis.  While organisms that live deeper may perform anaerobic photosynthesis, since the amount of oxygen present decreases as you move down.  Look at the following chart and compare both types of photosynthesis with respect to those characteristics listed.

	Type of photosynthesis
	External e- donor 

(if none, state none)
	Final e- acceptor
	Is ATP produced?

(yes/no)
	Reaction center(s) pigment(s)

	Non-cyclic aerobic


	
	
	
	

	Non-cyclic anaerobic


	
	
	
	

	Cyclic anaerobic


	
	
	
	


Number of new cases
































