
1) Suppose you have identified a 20-nt DNA sequence that, from genetic experiments, has been implicated as a 

transcriptional enhancer of a gene of interest. You want to identify the DNA-binding protein(s) in a crude HeLa 

nuclear extract that binds to it. You perform an EMSA with a highly radioactive form of the 20-mer double 

stranded DNA and see a band shift. Which of the following methods could you use to help identify the protein 

or proteins causing the gel shift? Explain why the method could or could not be used and if it can what are its 
limitations.  

a) mass spectroscopy 

b) yeast 2-hybrid 

c) yeast 1-hybrid 

d) supershifting 

e) surface plasmon resonance (Biacore) 

f) Which of these methods would be best if you have no idea what DNA binding proteins this could be?  

 

 

2.  Fill in the numbered table below indicating whether (+) or not (-) the indicated cell type would grow in the 

indicated medium. The basic medium contains glycine and thymidine but lacks a source of purines.  Explain 

each of your required answers, numbered according to their box number, citing all the reasons a cell will or will 

not grow. Please use an additional sheet to complete your answers, rather than writing on the back of this sheet. 

 

Cell A:   A CHO cell line with null mutations in both alleles of the PurA gene for a purine nucleotide 

biosynthetic enzyme and a null mutation in the hypoxanthine phosphoribosyltransferase (hprt, or hgprt) gene.  

 

Cell B: CHO cell with null mutations in both alleles of the dihydrofolate reductase (dhfr) gene and null 

mutations in both alleles of the PurB gene for another purine nucleotide biosynthetic enzyme and carrying a 

single integrated transfected copy of the neomycin resistance gene from E. coli driven by a mammalian 

promoter.   

 

Background presented only briefly in class: 

6-thioguanine (TG) or 6TG) becomes toxic if and only if it is converted to thioGMP in the cell by 

phosphoribosylation, which is catalyzed by the enzyme HPRT (also called HGPRT). Wild type (HPRT+) cells 

are sensitive to TG but JHPRT- mutant cells are resistant.  

 

Assume all genes are wild type unless noted otherwise. 

 

Cell type: 

Medium: 

A B If your answer was (-) for 

columns A and B, answer 

here for a hybrid cell 

formed from fusion of A 

and B. Otherwise leave 

blank. 

No additions 1.       2.    3.    

Hypoxanthine +G418 4.       5.      6. 

Adenine  7.       8.      9. 

6-thioguanine 10.     11.     12.    

 


