Biotechnology HW 8 2011     Nov. 23, 2011          ANSWER KEY last updated 11/25/11 12:44 AM
Pages will be separated for grading. Use a separate single sided page for each question, using the back of the page if necessary.  Write your name on each page.  


1. 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  a minimum concentration of thymidine but lacks a source of purines.  Briefly explain each of the 12 answers, citing all the reasons a cell will or will not grow.

Cell A:   A CHO cell line with null mutations in both alleles of the PurA gene for a purine nucleotide biosynthetic enzyme and null mutations in both alleles of the gene for the enzyme adenine phosphoribosyltransferase (APRT).

Cell B: A CHO cell line with null mutations in both alleles of the PurB gene for another different purine nucleotide biosynthetic enzyme and carrying a single integrated transfected copy of the HSV TK gene driven by a mammalian promoter. 

Assume all other genes are wild type except as noted above..

	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.

	Gancyclovir
	1.      -
	2.     -
	3.    -

	Hypoxanthine + gancyclovir
	4.      +
	5.     -
	6.

	Diaminopurine
	7.      -
	8.     -
	9.  -


1. Will not grow because it cannot synthesize purine nucleotides due to lack of PurA enzyme

2. Will not grow because it cannot synthesize purine nucleotides due to lack of PurB enzyme and to lack of DHFR and consequently no reduced folate and is sensitive to gancyclovir to its toxification by HSV TK. .

3. Will not grow; although it has it has PurA+ from parent B and PurB+ and DHFR+ from parent,  A so it can synthesize purine nucleotides, it will be killed by the gancyclovir due to thepresence of HSV TK.

4. Will grow because although it cannot synthesize purines due to the PurA- mutations it can salvage hypoxanthine as a purine source since it has the HPRT enzyme.
5.  Will not grow: although it cannot synthesize purines by the de novo pathway it can utilize hypoxanthine as a purine source but is sensitive to gancyclovir.
7. Will not grow: although it is resistant to diaminopurine due to its lack of APRT it is unable to synthesize purines. 
8. Same as 7: will not grow because it cannot synthesize purines and would be sensitive to diaminopurine.  

9.  Will not grow: although it can synthesize purines due to the PurA+ genes contribute by the Cell B parent and PurB+ contributed by the CellA parent, it will be killed by diaminopurine because it is APRT+ due to the aprt genes contributed by the CellB parent 

2. Suppose you want to isolate an improved mutant version of an antibody that binds the HIV envelope protein gp120 more tightly.  You decide to follow a strategy similar to that described in the Rice et al. paper on the isolation of TPA mutants. Assume in addition to general genetic elements and reagents you have available purified fluorescently-labeled gp120 protein (labeled with FITC, green) and cDNA versions of the initial anti-gp120 antibody genes (heavy and light chain)  driven by a strong mammalian protein (CMV) and with a strong polyA site (SV40).  Briefly describe the steps in your procedure, that is: mutagenesis, transfection, detection, selection and testing.
Mutagenesis: Perform cassette mutagenesis of the V region of the light chain gene and of the heavy chain gene using error-prone PCR (High Mn++). Clone the mutagenized PCR products back into the Ig genes, at least one of which is joined to the DAF region to make a fusion protein that will anchor the Ig on the exterior of the cell membrane. Alternatively, justthe mutated V-regions could be expressed. The plasmid should also carry the SV40 ori to allow replication in a host cell expressing SV40 large T antigen.  

Transfection: Transfect the population of mutant plasmids into 293 cos cells expressing the SV40 large T antigen. Lipofection can be used for high efficiency (screening more mutant genes) in this initial trasnfection since it does not matter if a single transfected cells expresses many different mutant Igs, as a tight binding mutant will express a  dominant phenotype. Allow a day or two for expression of the membrane-bound Ig. 

Detection: Expose a suspension of cells to a low concentration of fluorescently labeled gp120, such that the original Ig would be far from saturated with the fluorescent ligand. Cell expressing a tighter-binding Ig should bind more gp120 and so display a higher fluorescence intensity
Selection: Isolate the brightest fluorescing cell fraction using the fluorescence activated cell  sorter (FACS). Isolate the plasmids from the bright cells and re-transfect 293cos cells at a low concentration of DNA so most carry only a single plasmid and thus a single effective combination of H and L chains. Again isolate the brightest cells. Grow these cells into colonies and isolate the plasmid from cultures derived from single colonies. Clone the plasmids in E. coli. Alternatively, just isolate the plasmid DNA from a pool of bright cells and just to the cloning in E. coli. 
Testing:  Optionally initially test each plasmid by transfection into 293cos cells once again and note the average intensity of the fluorescence of the transfected cells. Then re-clone the VL and VH regions into Ig genes that are not joined to the DAF anchoring domain, so that Ig will be  secreted. After transfection of 293cos cells, prepare supernatant medium from each transfection and quantify the binding kinetics and equilibrium for binding to gp120 immobilized by surface plasmon resonance (SPR) in a Biacore instrument. The Ig displaying the tightest binding (longest off time or lowest Kd) is your new product. Alternatively use ELISA to quantify the affinity of each antibody; or equilibrium dialysis or competition for Fl-gp120 binding to an immobilized WT anti-gp120. 
