Quiz I






Name_________KEY________________________                            
MCB 130L Summer 2007

1. (1 pt) In your research lab, your project is to characterize the function of a novel protein isolated from the brains of Nobel laureates.  You have named the protein Nobellin (encoded by the gene NobL).  You have the cDNA sequence for Nobellin.  To begin, you would like to clone the gene and purify the recombinant protein in E. coli.  

Place the following steps in the correct order (1 through 6):
__5__ Bacterial cell lysis
__1__ PCR amplification of NobL

__4__ Transformation

__6__ Affinity column chromatography

__3__ Ligation

__2__ Restriction digest of expression plasmid and insert
2. (4 pts) DNA

a. You want to use PCR to amplify NobL from a cDNA library.  Using the provided cDNA sequence, choose the best pair of primers from the following:  a, c
a) 5’-atggtggccacatggccacat-3’  
b) 5’-taccaccggtgtaccggtgta-3’
c) 5’-tcaaggtgggtagcggttagg-3’
d) 5’-agttccacccatcgccaatcc-3’                      
e) 5’-ggattggcgatgggtggaact-3’
b. What enzyme is used for PCR?___taq polymerase_______

c. Name the 3 steps in each PCR cycle:  denaturation, annealing, extension
d. During your PCR reaction, there is a power outage during the 2nd step of the 18th cycle.  What do you see when you run the sample on an agarose gel? (Assume that all conditions are optimal.)

Less or no product
3. (4 pts) Recombinant proteins

You decide to use the pET41 expression vector (Novagen) to make a GST-Nobellin fusion protein.  Using the information on the supplemental pages, answer the following questions:
a. The pET41 vector comes in 3 different frames.  If you use restriction enzymes EcoRI and HindIII to digest the vector and insert, which vector (pET-41a(+), pET-41b(+), or pET-41c(+)) will place the gene in-frame?  
pET-41c(+)
Explain why.
GAA-ATT-CAG-ATG

glu-ile-gln-MET
b. When purifying your cut plasmid, extended exposure to UV light results in a nonsense mutation in the lacI gene.  What is the consequence for protein expression?  

Constitutive expression; not IPTG-inducible
c. Name two essential features on an expression vector that are absent in a cloning vector.

RBS & promoter
4.  (4 pts) Proteins

You have successfully cloned and expressed NobL in E. coli.  Your next step is to purify the protein and characterize its function.
a. What is one advantage to using a GST or other protein/peptide tag in generating a recombinant protein?
Purification, detection w/ anti-GST antibody, improved solubility
b. How does the addition of glutathione to your GST column result in elution of your fusion protein?

Competitive binding to GST
c. When characterizing your protein, what is the advantage of immunoprecipitation over ELISAs?

IP—interacting proteins; ELISAs—presence of proteins
d. For immunoprecipitation, would an antibody against a linear epitope or a conformational epitope be preferential? Why?

Conformational—IP of protein from cell lysates; not denatured
5. (5 pts) SDS-PAGE and Western Blot

a. Why is pH important in SDS-PAGE?

Charge of glycine in stacking vs. separating gels
b.  You forget to include SDS in your samples for SDS-PAGE.  What happens when you run the gel?
Proteins don’t get denatured; separation not by mass
c. You’ve made polyclonal mouse antibodies against human Nobellin.  To detect Nobellin on a Western blot containing human brain extracts, which of the following pairs of antibodies would you use?   d
a) 1°: human anti-Nobellin; 
2°: goat anti-human IgG

b) 1°: mouse anti-human IgG; 
2°: mouse anti-Nobellin

c) 1°: human anti-mouse IgG; 
2°: goat anti-human IgG

d) 1°: mouse anti-Nobellin; 
2°: goat anti-mouse IgG

e) 1°: mouse anti-Nobellin; 
2°: human anti-Nobellin

d. In your eagerness to get your data, you reverse the order of the primary and secondary antibodies.  After you finish processing the blot, what does your developed film look like?  Is it salvageable?  If so, how?

Blot is blank; salvageable b/c blot has nothing on it.  Repeat w/ correct order.
e. After developing your film, the entire area of the blot is black, and you realize you made a mistake while processing the blot.  What is the mistake?  Is it salvageable?  If so, how?
Forgot blocking buffer.  Not salvageable.
(or overexposed.  Salvageable by less exposure time)
6.  (2 pts) You are would like to determine the concentration of purified GST-Nobellin from your GST column.  In a Bradford Assay, you generated the following standard curve:
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The OD595 of the undiluted protein is 1.673

The OD595 of a 1:10 dilution of your protein is 1.242 
A. What is the concentration of your protein (show your calculations)?

[(1.242-0.1196)/.9429] *10 = 11.904 mg/ml
B. If you diluted your protein 1:5, what would be the expected OD595?
11.904/5= 2.38 mg/ml;  Outside of standard curve.  Reached saturation point.
7. (1.5 pts) Bonus:  Journal Club (True/False)
___F__A human homolog of the fission yeast cell cycle control gene cdc2 was 
identified by antibody screening of expression libraries to detect shared structural features.
___F__The PrP protein is one of several components that results in prion disease.

___T__The PrP protein is resistant to proteases including proteinase K and trypsin. 
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y = 0.9429x + 0.1196
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