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Exam I has 7 pages, and 30 questions.

There are a total of 100 points.  It will count as one third of your final grade.

Place your name at the top of each page and check that your exam is complete. 

Be brief and precise in your answers.  Do not ramble!

Circle the BEST answer for multiple-choice questions.
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1.  (4 points) In which way (ONE SIGNIFICANT) are the Koch’s “original” postulates different from the Molecular postulates?  (Do NOT state all the postulates.  Just mention the main basis of the difference between the two.  Think of the limitations of the Koch’s postulates that were overcome by using the molecular approach.)  Answer in less than 30 words.

2.  (3 points) Based on sequencing of 16S ribosomal RNA, Carl Woese and colleagues, divided all living organisms into 3 domains.  

Name each of the 3 domains and mention as to whether these have prokaryotic cells, eukaryotic cells, both prokaryotic and eukaryotic or neither.



Domain



Cell Type 


_________________



________________


_________________



________________


_________________



________________

3.  (4 points) Using a light microscope with a resolving power of 0.25 (m, would you be able to discern two objects separated by: (a.)  300 nm?  (b.)  250 nm?

Explain your answer in less than 30 words.

4.  (2 points) During Gram staining procedure if the slide is treated with alcohol for a very long 

time, gram – positive organisms will be stained ________________ and gram – negative organisms 

will be stained ________________.  (Fill in the blanks.)

5.  (2 points) True / False
It is hard to stain organisms like Mycobacterium tuberculosis because their plasma membrane contains a large amount of lipids.

6.  (2 points) An electron microscope uses __________________ to focus beams of electrons onto a specimen.

Printed name (Last, First)


_________________________________

7.  (4 points) Write down the scientific name (both the genus and the species) of two prokaryotic organisms that we have talked about in the class, along with their size (in correct units).  

Hint: Table 1 from the article on Big Bacteria.  It is included in the syllabus.



Scientific Name


Size (in (m)

a.



b.


8.  (2 points) Cell walls are _______________ than the cell membrane.


a.  thicker




b.  less flexible


c.  more porous



d.  all of these.

9.  (4 points) Compare and contrast the role of teichoic acids and lipid A in a bacterial cell.

10.  (4 points) Identify the chemical bonds in the following two structures as ester or ether bonds.  


(a)
__________________
(b)
__________________ 

Which of these bonds (a, or b, or both a and b) is found in the lipids of the plasma membrane of 

E. coli?


____________________

Printed name (Last, First)


_________________________________

11.  (6 points) Which of the following are MOST likely to be present in the plasma membrane or the outer membrane of E. coli?  Mention yes or no as appropriate in the blank space.






Plasma membrane

Outer membrane

Cholesterol


_____________

______________ 


Hopanoids


_____________

______________ 


Phospholipids


_____________

______________ 


Porin



_____________

______________ 


D-alanine


_____________

______________ 


LPS



_____________

______________ 

12.  (10 points) a.  Identify the structure shown below.
__________________________ 


b.  Which amino acid(s) can replace the third amino acid?
___________________


c.  Mention the bond that will be cleaved by lysozyme in this structure.


________________________


d.  Label the different parts of the structure.


(No abbreviations-write the complete name with correct spellings)

Printed name (Last, First)


_________________________________

13.  (2 points) Bacterial cells use several mechanisms for transporting different chemicals.  

In your opinion, which transport mechanism would the cell use to transport a polar amino acid?


_______________________

14.  (4 points) Mention one similarity and one difference (MAIN) between ABC transport and Group translocation.


Similarity:


Difference:

15.  (4 points) The filament of the bacterial flagella is made up of flagellin.

a.  List 5 of the 6 major chemical nutrients (chemical elements, e.g. H, C) that you would expect to find in flagellin.


___________________

b.  Flagellin is a macromolecule synthesized by condensation reaction between similar monomeric subunits.  Name the chemical bond that holds these subunits together.

Hint: glycosidic / ester / ether / peptide / phosphodiester bond.


___________________

16.  (2 points) Most capsules are composed of ___________________________ 

(name the macromolecule).

17.  (2 points) Give 2 characteristics of the endospores that allow them to survive in harsh conditions such as heat.


_________________________, ___________________________

18.  (2 points) What activates the endospores to germinate into vegetative cells?  


_____________________

19.  (2 points) Organisms that use reduced, preformed organic molecules as a source of carbon and 

energy are called ____________________

Printed name (Last, First)


_________________________________

20.  (2 points) Agar is an excellent solidifying agent for microbiological media because


a.  it is not degraded by most microorganisms.


b.  solid agar remains solid even when heated to 70-80 ( C.


c.  both (a) and (b).

21.  (2 points) Which of the following can be used to isolate a pure culture of bacteria? 


a.  Spread plate


b.  Streak plate


c.  Pour plate



d.  All of these

22.  (2 points) Colonies grow most rapidly at the ________________ where oxygen and nutrients 

are readily available.

23.  (2 points) True / False
When a young, vigorously growing culture of bacteria is transferred 

to fresh medium of the same composition, the lag phase is usually short or absent.

24.  (8 points) You inoculated 1 liter of nutrient medium with 100 cells of E. coli and kept it for growing.  Under these growth conditions, lag phase was 1 hour, and the generation time was 30 minutes.  


a.  How many cells will be there in 1 liter of this culture after 1 hour of incubation?


________________ 


b.  How many cells will be there in 1 liter of this culture after 2 hours of incubation?


________________

25.  (2 points) What is the advantage of using a continuous culture (over a batch culture)?

26.  (6 points) Lipids of the plasma membranes and the enzymes of psychrophiles differ considerably from that of the mesophiles.  Mention one molecular adaptation in the lipids and one in the enzymes of psychrophiles that is important for their survival.


Lipids in the plasma membrane of psychrophiles:


Enzymes in psychrophiles:

Printed name (Last, First)


_________________________________

27.  (4 points) Briefly describe the MAIN difference between a microaerophile and an aerotolerant anaerobe.  Hint: Think in terms of the final electron acceptor used by these organisms.

28.  (3 points) Why is it easier to pasteurize tomato juice as compared to milk?  Answer in less than 20 words.

29.  (4 points) Which of the following methods will you use to sterilize a solution of a heat sensitive antibiotic?


a.  Autoclaving

b.  Filtration through a nylon membrane (0.2 (m pore size)


c.  Pasteurization

d.  Tyndallization

Bonus:

30.  (2 points) Write down one question (from the material we have covered so far in BIO 226R) and its answer that you would have liked to see on this exam but has not been asked.
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