BI 445/645 – Exam #1




Name

Fall 2000

Multiple Choice 

20 points

_________________

Fill In 



20 points

_________________

Feedback Inhibition

40 points

_________________

Protein Structure

20 points

_________________

Total



100 points

_________________

Multiple Choice – 2 points each

1.  During chemotaxis bacteria respond to a 

a.  proton gradient

b.  temporal gradient

c.  spatial gradient

d.  cesium chloride gradient

2.  Which the following would repel E. coli?

a.  intense blue light

b.  magnetic poles

c.  serine

d.  ribose

3.  Which term describes the arrangement of flagella on the bacterium shown in Figure 5 on page 185 in the text.

a.  polar

b.  lophotrichous

c.  peritricous

d.  dinoflagellate

4.  Which of the following is not an intermediate of glycolysis by the Embden Meyerhoff 

Parnas pathway?

a.  phosphoenolpyruvate

b.  3-phosphoglycerate

c.  glucose 6-phosphate

d.  ribose 5-phosphate

5.  Which of the following is not an intermediate of the oxidation of pyruvate to CO2 via the TCA cycle?

a.  (-ketoglutarate

b.  succinyl-CoA

c.  oxalacetate

d.  erythrose-4-phosphate

6.  Nitrogen is incorporated into cell material when ammonia combines with which of the following cell intermediates to form glutamate via the enzyme glutamate dehydrogenase.

a.  (-ketoglutarate

b.  succinyl-CoA

c.  oxalacetate

d.  erythrose-4-phosphate

7.  Chymotrypsin treatment of aspartate kinase/ homoserine dehydrogenase I yields a protein fragment that is

a.  AK+, HSD+, threonine sensitive

b.  AK+, HSD-, threonine sensitive

c.  AK+, HSD+, threonine insensitive

d.  AK-, HSD-, threonine insensitive

e.  AK-, HSD+, threonine insensitive

8.  The aspartate kinase/ homoserine dehydrogenase I mutant Gf-108 produces a tetramer of N-terminus fragments of the enzyme that weighs 200,000 D.  Its phenotype is 

a.  AK+, HSD+, threonine sensitive

b.  AK+, HSD-, threonine sensitive

c.  AK+, HSD+, threonine insensitive

d.  AK-, HSD-, threonine insensitive

e.  AK-, HSD+, threonine insensitive

9.  To isolate a regulatory mutant of isopropyl malate synthetase (IPMS) enzyme it would be best to plate 108 cells on medium containing 

a.  leucine

b.  fluoroleucine

c.  methyl tryptophan

d.  isoleucine

e.  ketoisovalerate (KIV)

10.  Such a mutant would be useful in the commercial production of 

a.  leucine

b.  fluoroleucine

c.  methyl tryptophan

d.  isoleucine

e.  ketoisovalerate (KIV)

(20 points)  Fill in.  You may use a term more than once.  Insert only one term – no multiple guesses.

11. _____________________________.  Any methyl accepting chemotaxis protein

12. _____________________________.  Any eukaryotic protein

13. _____________________________.  Any signal kinase

14. _____________________________.  Any response regulator (either form)

15. _____________________________.  A methyl esterase (active form)

16. _____________________________.  This enzyme desensitizes the transducer when continuously exposed to high concentrations of attractant.

17. _____________________________.  This phosphorylated protein causes the flagellum to turn clockwise.

18. _____________________________.  A deletion mutation of which protein would cause a cell to go on long runs even when constantly exposed to high concentration of attractant.

19. _____________________________.  The axial filament protein of bacteria

20. _____________________________.  Mutation in which protein would lead to the loss of chemotaxis towards maltose, but not aspartate

CheA

CheA-P

CheB

CheB-P

CheR

CheR-P

CheW

CheW-P

CheY

CheY-P

CheZ

CheZ-P

dynein

Fil

flagellin

GBP

MBP

RBP

S-adenosyl methionine 

Tar

Trg

Tsr

tubulin A

tubulin B

(10 points)  Describe the steps necessary to isolate an Arg- mutant blocked in the synthesis of arginine, but not the synthesis of citrulline.  What would the frequency of such a mutant be?  How would you induce mutation?  How could you increase the frequency of this auxotroph in the population?  Describe the process in detail.  Describe the composition of agar media used to isolate the mutant.

(10 points)  Consider the following synthesis pathway

Precursor ( Intermediate 1 ( Intermediate 2 ( Amino acid X

If the first step is mediated by enzyme A, the second by enzyme B, and the third by enzyme C, and the pathway is regulated by simple feedback inhibition,

A.  Predict the outcome of a cross feeding experiment using A-, B-, and C- mutants.  Shade the areas where growth would occur


B.  Predict the outcome if sequential feedback inhibition is occurring, where X inhibits enzyme B and intermediate 1 inhibits enzyme A.


(10 points)  Explain the “inhibition plus activation” mode of feedback inhibition using Carbamyl Phosphate Synthetase as example.  Make a diagram using CTP, carbamyl aspartate, carbamyl phosphate, glutamine, glutamate, ornithine, citrulline, and arginine as intermediates a through h (not in that particular order) in Figure 3(D) on page 309.  Do not include other intermediates 

(10 points)  Explain the regulation of isofunctional enzymes using aspartate kinases I and III as examples.  Make a diagram using diaminopimelic acid, aspartate, aspartyl phosphate, aspartate semialdehyde, threonine, homoserine, and lysine as intermediates a through g (not in that particular order) in Figure 3(A) on page 309.  Do not include other intermediates or AK II or homoserine dehydrogenases. 

(20 points)  You have been studying lilly kinase, the first enzyme in the gathman triphosphate (gTP) synthesis pathway shown here:

lillic acid (  lilly-phosphate ( ( ( ( gathman triphosphate

1.  Using gel permeation chromatography, the native form of the enzyme has been isolated, and has an apparent MW of 140,000 D.  The enzyme shows sigmoidal kinetics, and is inhibited by gTP as shown in Figure 1A.  When the protein is subjected to SDS PAGE under denaturing conditions with (-mercaptoethanol, two bands are seen; one 50,000 D and one 20,000 D.

2.  In the presence of a small amount of urea, the kinetics remain sigmoidal (Figure 1B), but no inhibition by gTP is observed.  When sucrose gradient density centrifugation is carried out in the presence of urea, two protein peaks are observed, and the activity is associated with the one at 100,000 D (Figure 2). 

3.  If the native form is treated with DTNB, an agent that reduces (disrupts) disulfide bridges, the enzyme preparation shows Michaelis-Menten kinetics with or without urea, but is inhibited in the absence of urea (Figures 1C and 1D).   

Give the sub unit structure of the enzyme.  Draw the subunits as circles proportional to their size.  Indicate which subunit(s) have the active and the allosteric sites.  Indicate the possible nature of the subunit interaction.  How is the quaternary structure maintained (how are the subunits held together)?  For each of the four enzyme activity plots account for the shape of the curve based on the subunit structure and cooperativity in binding.  Also explain any inhibition or lack there of due to subunit structure.  Describe how you might demonstrate which is the allosteric binding subunit.





Write your answer to the protein structure here.

BONUS – Aspartate transcarbamylase

Write the reaction carried out by this enzyme.  What is the allosteric inhibitor?

Describe the subunit structure of the enzyme.  Indicate size, number, and pertinent binding activities of each subunit.

How are the subunits held together?  How were they disrupted in the experiments?

Describe the experiment used to identify the regulatory subunits.
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