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MIC 4100: PATHOGENS AND THE ENVIRONMENT 
MIDTERM 2- FALL 2012- November 15, 2012
Closed–book exam no study aids or devices.
Answer questions in the space provided or use the back of the page if needed.

1. List 2 clinical diseases caused by influenza A virus infection (2).
_______TRACHEOBRONCHITIS_and pneumonia (0.5 marks for rhinitis, and/or pharyngitis) ________________________________________________________________
________________________________________________________________________

2. What is the difference between antigenic shift and antigenic drift in influenza A viruses (2).
____shift switching of HA or NA by reassortment
Drift point mutation in HA or NA ____________________________________________________________________
________________________________________________________________________

3. Name the mechanism that influenza viruses use to express 2 genes from the same mRNA transcript for genome segment 8 (1).
____splicing____________________________________________________________








4. Associate the numbered statements  with the correct terms (14):
a. PB2- _____4_____________
b. serial passage- ___9_______________
c. respiratory mucus	 __13___________
d. emerging infectious diseases  - __3________________
e. house sparrows – ____6______________
f. secondary sewage treatment -__2________________
g. children	 ___10__________
h. 70 % of emerging pathogens __11___________
i. class A and B biosolids –____5______________
j. influenza A viruses – _1_________________
k. Fecal indicator organisms are present in water ___14__________ 
l. BOOP and DAD ____7______________
m. Measles virus 		__15___________
n. Primary sewage treatment ___12__________ 
o. quasispecies- __8________________

Numbered statements:
1. - acquire mRNA cap structures from host mRNA
2. - biological oxidation process carried out by microorganisms.
3. -usually involve infectious agents that infect multiple hosts
4. – component of influenza A virus RNA polymerase.
5. -differ in their content levels of bacteria and viruses
6. - important spreader of West Nile Virus in North America 
7. - different clinical types of pneumonia
8. - population of mutants centered on a consensus sequence 
9. - method for adapting a microbe to a new host species
10. -transmit the most colds
11. -are zoonotic infections
12. -involves settling solids and debris from wastewater
13. -contains glycoproteins and components of the immune system
14. - human pathogens may be present. 
15. -originated from canine distemper that jumped species to infect humans




5. Which of the following points is false about the statement “the presence of fecal coliforms in water indicates that” (1 mark):

a) sewage must be present
b) coliforms must be present
c) the water contains animal feces
d) The water is not drinkable

6. Primary biological aerosols (PBA), consist of (1 mark):

a) viruses and bacteria 
b) fungal spores 
c) plant pollen
d) All of the above

7. Name the 2 types of viruses that are the major causes of pneumonia in infants (2):
_respiratory syncytial virus (RSV) and parainfluenza viruses) _________________________________________________________________________________________________________________________________________

8. The following 3 virus families cause respiratory tract infections. Number them from 1 to 3 on a scale of severity (with no. 1 the highest and 3 the lowest probability of causing severe disease) and the genome composition characteristics of each virus (6):
This answer has been revised to 4 marks (2 answer sections removed ie not covered in class)
 
Adenoviruses: 	no.-   2     (genome- DNA double stranded-omit this answer)
Influenza viruses: 	no.-  1      genome- RNA negative sense, segmented 
________________________________________________________________________
Coronaviruses: 	no.-   3     genome- RNA positive -omit this answer) ________________________________________________________________________

9. Why are BOD values usually less than COD and TOC (2)?
Only measures biodegradable and the others both biodegradable and un-biodegradable carbon.

10. Selective media possess components that are able to selectively grow particular microbes. Indicate one of components of media or growth conditions that are important for selective growth of each the following organisms (2):

Coliforms: lactose, detergent, high temperature
________________________________________________________________________
Streptococci sp: high salt, high pH, high temperature
________________________________________________________________________



11.  Indicate whether the following statements are true or false (5 marks):

a) The concentration of enteric pathogens in sewage does not depend on the time of year: True/false
b) If a virus can spread between hosts by the respiratory route it can never spread through the body to other organs: True/false 
c) Pharyngitis is a less serious clinical condition than bronchiolitis: True/false
d) The amount of treatment that domestic wastewater requires is independent of the amount of organic matter that it contains: True/false


12. Fecal coliforms include 2 bacterial types which are (2).
Escherichia sp and Klebsiella sp 
______________________________________________________________________

13. If there is a FC/FS ration of 0.5 in water, is the contamination likely to be from an animal or human source and why (2)?
Animal: FC are predominantly found in humans and FS are predominantly found in animals, therefore we can use the FC/FS ratio to indicate the pollution source
________________________________________________________________________

________________________________________________________________________



13. How are human populations changing to increase the emergence of new infectious diseases (2)

2 of Immunocompromised, chronic diseases, aging (also travel, overuse of antibiotics, and urbanization)
__________________________________________________________________



14. If sewage has a fecal coliform titre of 108/100ml and it is treated by aeration to reduce fecal coliforms by 1 log10 per day for 7 days: what would be the fecal coliform titre be = _10/100ml; can you safely drink it __no___ (2)? 

15. Explain why  influenza virus transmission is favored by winter conditions (2)
Low temperature and low humidity favor survival and therefore transmission
________________________________________________________________________



16. Give the general definition of pneumonia (1):
Inflammation/congestion of the lung
_______________________________________________________________________

17. What is the difference between interstitial pneumonia and secondary pneumonia?  (2)? 
interstitial pneumonia involves infection of the airway or alveoli with viruses to cause lung congestion and bacterial pneumonia is due by bacterial colonization of the lung with inflammation after viral infections
_______________________________________________________________________
________________________________________________________________________

18. What is a major factor for transmission of a respiratory infection: (1)
close contact, ability to transmit to susceptible hosts R0>1, (part marks for sneezing)
________________________________________________________________________

19. Modern farms produce animals in CAFO’s which have been called disease factories. What conditions in these farms favor the evolution of virulent microorganism? (2):
_high density and antibiotic treatment _______________________________________________________________________________________________________________________________________________

20. Why do farmers feed healthy animal antibiotics in their feed (1)?

Feed less and grow more (part marks for prophylaxis but this is not the main reason for its use)
________________________________________________________________________

 

22.	Indicate two Biosolids treatment Processes to Significantly Reduce Pathogens (PSRP) (2):
________________________________________________________________________
________________________________________________________________________

a) Aerobic digestion 
b) Anaerobic digestion 
c) Air drying
d) Composting 
e) Lime stabilization


Prions Diseases:
Multiple choice (1 point each):
1. Kuru is a disease that affected:
1) Indigenous tribes in Papua New Guinea
2) Europeans
3) Australians
4) Carnivores
5) All of the above

2. Kuru was transmitted:
1) By eating prion-infected plants
2) By eating prion-infected livestock (e.g.,sheep, goats)
3) Horizontally from an infected mother to her children
4) By genetic inheritance of a mutated PRNP gene
5) None of the above



3. Which statement about variant Creutzfeldt-Jacob (vCJD) disease is TRUE?

1) The disease is caused by a genetic mutation in the PRNP gene
2) The disease appears spontaneously and affects approximately 1 person per million worldwide
3) The disease is caused by the cellular prion protein (PrPC)
4) The disease can be acquired through sexual relations with a CJD-infected person
5) None of the above

	

4. What did scrapie researcher William J. Hadlow notice at the 1959 London exhibit on Kuru disease?

1) That Kuru was also present in England
2) That Kuru cause uncontrolled laughing in scrapie-infected animals
3) That Kuru brain biopsies showed vacuolization similar to scrapie brains
4) That Kuru victims lost their hair from excessive scratching and scraping
5) That Kuru brains looked similar to CJD brains


5. What experiment(s) performed on Kuru- and scrapie-infected tissues allowed Daniel Gajdusek to disprove that Kuru and scrapie could be caused by a virus or a microorganism? This (these) treatment(s) did not affect the infectivity of the pathogen responsible for Kuru or scrapie.

1) Treatment of the samples with heat
2) Treatment of the samples with radiation
3) Treatment of the samples with disinfectants
4) Treatment of the sample with detergents
5) All of the above



-------------------------
TRUE or FALSE (1 point each)

6. The bovine spongiform encephalopathy (BSE) epidemic in Europe in the 1980’s was caused by human activities.

	ANSWER: TRUE/FALSE

7.  Sporadic CJD (sCJD) appears spontaneously in the worldwide population with no apparent links to familial genetics or dietary habits. 
	
ANSWER: TRUE/FALSE 

8. BSE has the potential for a zoonotic transmission to humans and other animals

	ANSWER: TRUE/FALSE 

9. Infectious prion proteins are generated by a misfolding of the cellular prion proteins.

	ANSWER: TRUE/FALSE

10.  TSE-infected laboratory waste can be effectively sterilized by well-controlled standard autoclaving conditions (e.g. 121oC for 15 minutes).

	ANSWER: True/FALSE
------------------------------------

Fill in the gaps (1 point each)

11. ___________________ are insoluble proteinaceous aggregates present in the brains of TSE-infected humans and animals.

	ANSWER: Amyloid plaques

12. __________________ is a prion disease that affects deer, elk and moose.

	ANSWER: Chronic wasting disease

13. __________________ is the clinical name for a prion disease in humans that is contracted by eating BSE-infected meat.

	ANSWER: Variant Creutzfeldt-Jacob disease (vCJD)

14. ___________________ is an enzyme used in the laboratory that digests proteins into their amino acids components. It can used for diagnostic purposes to biochemically distinguish normal and disease-causing prion proteins in tissue extracts. PrPSc is largely resistant to the effects of this enzyme.

	ANSWER: Proteinase K 

15. We generically call ______________ the block that naturally prevents an infectious agent infecting one animal species to be transmitted to another.

	ANSWER: Species barrier 


Zoonosis Part I:
Multiple choice (1 point each)

1. An epizootic:
	1) 	Occurs when new cases of a certain disease, in a given human population, during a 		given period, substantially exceed what is "expected," based on recent experience.
	2)	Is the zoonotic transmission of a pathogen from one animal species to another.
	3) 	Occurs when an infection is maintained in an animal population without the need 		for external inputs.
	4)	Occurs when an infection happens only in some animal species and not in others.
	5)	None of the above
		
2. This mosquito is generally more aggressive than indigenous mosquitoes in North America and can outcompete them. It flies and feeds in the daytime in addition to at dusk and dawn.
	1) Anopheles falciparum
	2) Aedes albopictus
3) Aedes aegypti
4) Culex (pipiens, tarsalis, quinquefasciatus)
5) None of the above



3. The main arthropod vector for West Nile virus in North America is:

 	1) Anopheles falciparum
	2) Aedes albopictus
3) Aedes aegypti
4) Culex (pipiens, tarsalis, quinquefasciatus)
5) None of the above

		



4. The viral incubation and amplification cycle for the Dengue virus that occurs in humans between the time of inoculation and the development of viremia is called:

	1) The transmission cycle
	2) The enzootic cycle
3) The intrinsic incubation period
4) The extrinsic incubation period
5) None of the above

	

5. Which of the following factors are associated with arbovirus emergence or invasion?

	1) Competent vector population(s)
 	2) Vectors and hosts intersect repeatedly within a permissive environment 
 	3) Changes in viral genetics
 	4) Global warming contributing to increased seasonal durations and temperatures.
 	5) All of the above

		

-----------------------------------
TRUE or FALSE (1 point each)

6. All insects are arthropods but not all arthropods are insects.
	ANSWER: TRUE
7. Mosquitos are the only known vectors for arboviruses
	ANSWER: FALSE
8. A single mosquito can feed several times on several different animal victims.
	ANSWER: TRUE
9. Dengue virus infections can generally be treated with the appropriate antibiotics.
	ANSWER: FALSE
10. Dead-end hosts cannot be infected with arboviruses or develop disease.
	ANSWER: FALSE
Fill in the gaps (1 point each)

10. A _______________ is a disease that can be passed on from an animal to humans, 
directly or via a vector.
	ANSWER: Zoonosis

11. A_________________ is an agent (human, animal or microorganism) that carries and transmits an infectious pathogen into another living organism. It is usually resistant to the effects of the pathogen and permissive to its replication.
	ANSWER: Vector

12. _________________ are viruses that can be transmitted to man by arthropod vectors. 
	ANSWER: Arboviruses

13. The Dengue virus and the West Nile virus are part of the _____________ virus family. These viruses are primarily spread through arthropod vectors.
	ANSWER: Flaviviridae

14. We say that a disease is ________________ when an infection is constantly maintained in an animal population without the need for external inputs.
	ANSWER: Enzootic
 
[bookmark: _GoBack]15. The ________________ is an arbovirus that is maintained in the human population through the direct transmission of the virus by infected mosquitoes. Humans are the natural reservoir and amplification host for this virus. This virus is becoming an increasing problem in North America.
	ANSWER: Dengue virus
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