Biochem 414

Exam III

11/21/05

	Problem Number
	Points Possible
	Points Obtained

	1
	12
	

	2
	10
	

	3
	20
	

	4
	15
	

	5
	12
	

	6
	10
	

	7
	9
	

	8
	12
	

	Total
	100
	


1. Deduce the structure of the disaccharide trehalose from the following information.  Explain the chemistry behind each experiment and how it allows you to solve the structure.

A) Adding acid yields only D-glucose.

B) Glucose is produced when the enzyme -glucosidase, but not -glucosidase, is added to the trehalose solution

C) It does not produce a silver mirror with the Tollens test.

Trehalose structure (descriptive name, not drawing—unless you really want to draw it)

2. What is a reporter gene?  Give an example of a reporter gene.  Be specific about the information that the system is reporting.

3. Name the following molecules  and state give a brief description of the function of each molecule.
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Name



Function


(general name for the class 

  lipid)
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4. You are doing FRAP (fluorescence recovery after photobleaching) experiments on two different bilayer compositions.  Bilayer 1 has phospholipids with 30 % unsaturated fatty acids, while bilayer 2 has 10 % unsaturated fatty acids.

a) Describe how a FRAP experiment is done and the principles behind the fluorescence recovery.

b) You see the following data from the two different bilayers.  Which data corresponds with each bilayer?  Why? (Note: gray color corresponds to fluorescence.)






Time= 0

       time =x

         time=2x

c) 
What experimental condition could you change (other than the composition of the membranes) to increase the rate of FRAP?

5.  The plasmid shown below is pBR322,   Ori refers to origin of replication, ampR refers to the ampicillin resistance gene and tetR refers to the tetracycline resistatance.  PstI, EcoRI, BamHI and SalI are resistriction enzyme sites.  The size of the plamsid is 4362 bp.

A) The plasmid is digested with Pst1; BamHI and SalI; or EcoRI and PvuII.  You run these digests (+ the uncut plasmid) out on a gel.  Sketch what the gel should look like, use the map above to estimate sizes.  (A marker lane is provided; the spacing between these fragments is 1000 bp; the smallest fragment in the marker is 1000 bp.)

Wells for

loading 

DNA

                    Marker         uncut
     PstI
     BamHI
   EcoRI



            plasmid

      +SalI
   +PvuII




B) You clone a piece of DNA into the plasmid that has been cut by the BamHI and SalI restriction enzymes. Briefly describe how you would select for the plasmid with the cloned piece of DNA inserted in it.

6. Valine is specified by 4 codons (GUU, GUC, GUA, GUG in the codon table). How and why might the frequencies of the codon usage differ between an alga that was isolated from a hot spring and one that was isolated from an Antarctic bay?

7. Give the name of the type of bonds found in the following interactions:

A bond that links two adjacent nucleotides in DNA ____________________

A bond that links ribose to the nitrogenous base in DNA________________

A bond that joins the bases of complementary nucleotides_____________________

8.  Describe the methods by which DNA can be sequenced (Maxam-Gilbert and Sanger sequencing).  Outline the procedure for each.  Give one reason why Sanger sequencing more widely used today.
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