Exam #2   Bio310  Microbiology   S’09   3/30/09
NAME:_________________________________
Read each question carefully, some questions contain multiple parts. Point values of each question are noted in ( ) at the beginning of each question. Ask me if you are having trouble understanding a question.

1.) ( 4 pts. ) Why is it even possible to find or develop antibiotics for use in human medicine to treat bacterial diseases (think big picture, broad ideas)?

There is a large evolutionary distance between prokaryotes and eukaryotes that results in a divergence of structure that means we can poison prokaryotic processes and not harm our own.
2.) (4 pts. ) How would you recommend sterilizing the following materials:


(which method(s) would be most effective and rapid)



A.) glass test tubes



Autoclave or dry heating


B.) a large volume of liquid antibiotic that is heat/ chemical sensitive 




filtration
3.) (10 pts. ) Antibiotic Class --- Function Matching (match the correct inhibitory mechanism to each antibiotic class in the left hand column, you may use a letter more than once).
____ Quinolones


A.) Block peptidoglycan synthesis

____ Macrolides


B.) Block cell metabolism (folic acid

 biosynthesis)
____ Aminoglycosides

C.) Inhibit protein synthesis
____ Beta-lactam antibiotics
D.) Block transcription (RNA polymerase)
____ Sulfonamides


E.) Block replication (DNA gyrase)





F.) Inhibit cell signaling

Look up in notes!

4.) ( 4 pts.) Why is RuBisco considered such a poorly functioning enzyme?

RuBisco cannot fully distinguish between O2 and CO2 and about 40% of the time it adds O2 instead of CO2 to ribulose 1,5-bisphosphate, a non-productive reaction. 
5.) ( 4 pts.) What two functions must a respiratory chain accomplish?
1.) produce ATP or an energized membrane
2.) oxidize charge carriers
6.) ( 8 pts.) Given a choice between nitrate and Fe3+ as terminal electron acceptor, which would a bacterium capable of using either choose (show all work for credit)?

NO3- / NO2- (2e- ) ( + 0.42 V

NADH ( - 0.32 V


Fe3+ / Fe 2+ ( 1e- ) ( + 0.77 V  

F = 96.48 kJ/mol/V

If you have questions on this answer come see me. Most common error is not getting the total energy gap set up right (oxidation - reduction) or not remembering that NADH is a two electron reaction and you use the large number of electrons in the G calculation (2 instead of 1 for Fe).
7.) ( 8 pts.) Briefly describe how bacteriorhodopsin works (a diagram may help)?


See diagram in book, must show membrane orientation, retinol, and direction of proton flow. Must state that proton flow is driven by light induced conformational change in the protein-retinol pair for full credit (ATPsynthase need not be covered)
8.) ( 6 pts. ) Breifly describe the Racker experiment and note why it was important (what metabolic theory did it help to prove?).

Well described in book. Must state that experiment demonstrated that proton flow alone could be used to drive ATP synthesis (supporting chemiosmotic principal)
9.) (10 pts.) What molecules go in/ come out of gylcolysis  AND the Hexose Monophosphate Shunt (draw simple reaction summaries, 
example: X + 2Y ( 2Z + A)? 
Why would an organism choose one pathway over the other?
Equations in book. An organism would choose MHS over glycolysis if it needed NADPH more than ATP.
10.) (4 pts.) How many full turns of the Calvin-Benson Cycle would it take to produce enough “fixed” carbon for a molecule of glucose?

6 full turns
11.) ( 6 pts. ) What do we mean by nitrogen “fixation”? Why is it important?

Conversion of atmospheric N2 into NH4. Most organisms cannot do this reaction and are reliant on bacteria to provide useable nitrogen. 
12.)  ( 8 pts.) List the four levels of protein structure and what force(s) are responsible for stabilizing each level of structure.
Listed in notes
13.) (10 pts.) Draw out the “Z” scheme for non-cyclic photosynthesis in cyanobacteria. Be sure to label complexes and any axis that you use in your diagram. Show movement of protons with arrows.
Listed in notes and in book. Must include an energy axis in digram.
14.) (6 pts.) Why don’t “lignases” (enzymes to break down lignin) exist?


Lignin is formed by a random free radical assembly pathway, as such it has a tremendous variety of different linkages, each of which would require a different enzyme for degradation
15.) ( 4 pts.)  Why do cells need a secretion system like the Tat system (type VI secretion) in  bacteria?

Tat system is the only one capable of secreting folded proteins, some already bound by co-factors (only way to get folded proteins out of the cell). 
16.) ( 4 pts.) Why can’t we ferment cellulose to ethanol directly?


Cellulose can’t be fermented directly as it is a polymer of glucose and only monomeric glucose can be fed into glycolysis. So it must be broken down into monomers first. 
