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BIO  226R Exam II has 7 pages, and 27 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. 

Answer ALL questions.

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

Choose the BEST answer, circle the appropriate answer, fill in the blank, 

answer true or false, or write a brief answer as necessary.

Copying and all other forms of cheating will be met with the appropriate disciplinary action.

YOU MUST HAND OVER YOUR COMPLETED EXAM TO A PROCTOR 

WHEN LEAVING THE ROOM 

MAKE SURE THAT YOU SIGN YOUR NAME ON THE SIGN-OUT SHEET
Printed name (Last, First)


_________________________________

1.  (4 points) Bacterial cells can synthesize ATP by 3 different mechanisms.  Some of these mechanisms depend on the regeneration of NAD + (oxidized form of NADH).  Mention 1 mechanism by which a cell can regenerate NAD + in the absence of oxygen.  For this mechanism,

is the final electron acceptor an inorganic or an organic molecule?


Mechanism:

____________________________________


Electron acceptor:
____________________________________ 

2.  (2 points) Glucose can be synthesized by both Gluconeogenesis and Calvin cycle (the dark cycle of photosynthesis).  Which of these processes requires more energy?


________________________

3.  (4 points) What is the function of bactoprenol in the synthesis of the prokaryotic cell wall?

4.  (6 points) Polymerization of the new peptidoglycan subunit and its cross linking to the preexisting cell wall occurs outside the plasma membrane.

a.  Where does the energy for the transpeptidation reaction come from?  Does this step depend on ATP for energy?  Answer in less than 20 words.

b.  Mention the name of one antibiotic that inhibits this transpeptidation reaction.


________________________

5.  (4 points) Mention the role of any one of the following proteins in the replication of E. coli chromosome.  Choose any 1:  Dna A, Helicase, SSB, DNA gyrase, DNA ligase

Printed name (Last, First)


_________________________________

6.  (4 points) Why does E. coli use DNA polymerase III for polymerization during chromosomal DNA replication and not DNA polymerase I?  [Hint: think of the role of accessory proteins in the holoenzyme for Pol III.]

7.  (4 points) RNA primer is considered essential for the synthesis of DNA by DNA polymerase

because DNA polymerase cannot initiate synthesis of DNA.  DNA polymerase requires a free 


a.  3’ – OH


b.  5’ – OH


c.  3’ – PO4

d.  5’ – PO4
8.  (4 points) Discovery of the Okazaki fragments suggested that DNA synthesis is sometimes


a.  semiconservative


b.  in the 3’ to 5’ direction


c.  continuous


d.  disconitnuous

9.  (4 points) Which activity of DNA polymerase I of E. coli is responsible for removing the RNA primer?


a.  3’ to 5’ polymerase


b.  5’ to 3’ polymerase


c.  5’ to 3’ exonuclease


d.  3’ to 5’ exonuclease

10.  (8 points) Identify the structure given below and label the following in this structure.


a.  This molecule is _____________________ 


b.  Label the 3’ and the 5’ carbons.


c.  Label the phosphoanhydride (high energy) bond.


d.  Label the glycosidic linkage.  Is this a high energy bond?

Yes / No
Printed name (Last, First)


_________________________________

Answer either Q # 11 OR Q # 12.  We will ONLY grade the first one you answer.

11.  (4 points) Briefly describe the function of the sigma subunit of E. coli RNA polymerase (holoenzyme).

12.  (4 points) Briefly describe the role of amino acyl tRNA synthetases in protein synthesis.  

13.  (4 points) Ribosome has 3 sites at which the tRNA can attach.  At which of these sites does the charged initiator tRNA (f-Met tRNA f Met) bind to initiate protein synthesis?


a.  A or the acceptor site


b.  E or the exit sit


c.  P or the peptidyl site


d.  tRNA does not come to the ribosome

14. (6 points) The following DNA fragment contains both the initiation codon and the stop codon 

actually used in the translation of a gene, resulting in a short peptide.  



CATCCCGATGCCCTTCCGCTAGCG



GTAGGGCTACGGGAAGGCGATCGC

Transcribe this DNA segment to give a mRNA molecule.  Label the 5’ and the 3’ end of the messenger.

Underline the start codon, the 2nd codon and the codon that will code for the carboxyl terminal 

amino acid of the peptide which will be translated from this message.  

(Hint: look for the start and the stop codon in the same reading frame)


a.  mRNA:
5’                                                                                         3’


b.  Codon for the carboxyl terminal amino acid of the peptide:
_____________
Printed name (Last, First)


_________________________________

15.  (4 points) During translation, the growing polypeptide chain is attached to the 


a.  3’ end of the tRNA


b.  5’end of the tRNA


c.  3’ end of the mRNA


d.  5’ end of the mRNA


e.  small subunit of the ribosome


f.  large subunit of the ribosome

Answer either Q# 16 OR Q # 17.  We will ONLY grade the first one you answer.

Both 16S and 23S ribosomal RNA molecules have an important functional role in translation besides being a structural component of the ribosome.

16.  (4 points) Briefly describe the MAIN FUNCTIONAL role of 16S rRNA.

17.  (4 points) Briefly describe the MAIN FUNCTIONAL role of 23S rRNA. 

18.  (4 points) Both streptomycin and erythromycin inhibit protein synthesis.  In that case, how come these antibiotics are often prescribed to humans?  Include in your answer as to how these antibiotics inhibit protein synthesis.  Be specific.

19.  (4 points) What would be the effect of a mutation in the repressor that prevents the binding of lactose to it?

 
The structural genes (Lac Z, Y and A) of the Lactose operon


a.  will not be expressed


b.  will be repressed by lactose


c.  will be inducible by lactose


d.  will be expressed constitutively

Printed name (Last, First)


_________________________________

20.  (2 points) True / False
In the tryptophan operon (a repressible system under negative control) the repressor is active until it is bound to tryptophan (the co-repressor).

21.  (4 points) Molecular chaperones such as Dna K and Dna J are found in higher amounts in an E. coli culture growing at 42 (C as compared to that at 30 (C.  

Answer either part A OR part B.  We will ONLY grade the first one you answer.

A.  What is their role in the cell?  

B.  Would you expect these to be transcribed using a different sigma factor (other than sigma 70)?  In which way(s) would this sigma factor be different from sigma 70?

22.  (4 points) Attenuation is a mechanism that regulates the continuation of transcription of genes by amino acyl-tRNAs.  You would expect attenuation to regulate genes


a.  in all organisms


b.  in all prokaryotes


c.  only in eukaryotes 


d.  only in eubacteria


e.  only in archae

23.  (4 points) You inoculated E. coli in a medium containing both glucose and lactose.  Which of these sugars would it use first?  Why would it not use both the sugars at the same time?  Explain.

Printed name (Last, First)


_________________________________

24.  (4 points) A structure in which a large number of ribosomes are translating a single mRNA 

molecule is called ___________________________.  These structures are seen in 

eukaryotes only / prokaryotes only / both eukaryotes and prokaryotes.  Circle the correct 

answer.

25.  (4 points) Write down one question (from the material we covered for this test in the class) AND its answer that you would have liked to see and is not asked in this exam.

26.  (4 points) Write down a second question [different from the one above (from the material we covered for this test in the class)] AND its answer that you would have liked to see and is not asked in this exam.

27.  Bonus: (6 points) 


A.  I prepare for 0-2 / 2-4 / 4-6 / more than 6 hours each week for my BIO 226R class.


B.  I have attended ___________________ lectures of BIO 226R this semester.



a.  0-4

b.  5-8

c.  9-12

d.  13-16


C.  If I do not understand any concept in the class, I make it a point to seek help and clarify 


     the point as soon as possible.
Yes / No 




