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Testing for modulators of IL7Ra expression using the Broad kinase/phosphatase shRNA library.

The interleukin 7 receptor is one of the first cell surface markers expressed during the transition of effector T cell to precursor memory T cell in mice.  Understanding its regulation will potentially allow scientists to experimentally alter the size of the memory T cell pool, thereby allowing the creation of more effective vaccines.  Although several regulators of IL7R expression have been identified in both T and B cells, no one has yet identified the molecular mechanisms responsible for the re-upregulation of IL7R expression in effector cells that are destined to become memory T cells.  In order to shed light on this important process, we will use the Broad kinase/phosphatase shRNA library to screen for novel regulators of IL7R expression in a murine T cell line.  

Experimental goals:
To implement a screen of murine kinase and phosphatase genes in order to identify novel regulators of IL7R -chain expression in T cells.

Experimental overview:

· Select optimal cell line
· Optimize lentiviral infection protocol for that cell line

· Validate controls

· Perform primary screen

· Perform secondary screen to validate hits

1. Selection of an appropriate cell line:

· Ideal characteristics of the cell line:

· At least one log difference in MFI between isotype control and anti-CD127 stained cells.

· Capable of density-independent growth.

· Survival does not require the addition of a cytokine known to affect IL7R surface expression levels.  

· T cell lines are preferable to B cell lines.

· Transformed cell lines:

· Growth is generally density independent, but IL7R expression may be severely dysregulated since cell lines are selected for their independence from growth factors.  
· TK-1: CD8+ T cell line – available from ATCC
· R1.1: T cell line – available from ATCC
· S49.1: T lymphoma – available from ATCC
· 300.19: pre-B cell line 


                                                                    300.19

· Untransformed cell lines:

· Density dependent growth may prevent their use with puro selection protocols, and all three cell lines rely on IL2 for continued survival.  
· AE7: CD4+ Th1 cell line expressing IL7R

· D10: CD4+ Th2 cell line expressing IL7R – derived from AKR/J mice, so IL7R expression is high and dysregulated via an unidentified mutation.

· L3.100: CD8+ cell line restimulated weekly – would have to time experiments to catch the same day post restimulation for each infection.  
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2. Optimization of lentiviral infection of cell lines:

· Cell seeding conditions in a 96 well plate

· Infections will be carried out using a standard spin infection protocol.  Briefly, cells will be centrifuged for 90 minutes at 1000xg and incubated overnight in the viral supernatant.  Media will be changed 24h after infection, and puromycin selection will then be carried out.

· Cell line will be screened in order to determine the maximum non-toxic concentration of polybrene for optimal infection.  Briefly, infection efficiency will be measured using titered, concentrated, GFP-expressing lentivirus.  

· The cell number required for optimal infection efficiency will be determined.  Briefly, non-concentrated virus from individual virus preparations will be used to infect cells, and infection efficiency will be assayed using the viral expression marker (GFP). 

· Amount of Puromycin needed for efficient selection of lentivirus-infected cells will be determined.  Briefly, four parameters will be tested: 
· The maximum concentration of puromycin that can be added prior to death of infected cells.
· The number of days after infection before puromycin can be added.
· The number of hours after puromycin addition that non-infected cells are eliminated.
· The effects of puro addition on cells infected with varying concentrations of virus.
3. Validation of infection efficiency and knockdown strategy

· Positive controls: should see a reduction in MFI when FACS is performed.
· IL7R shRNA in a GFP-containing vector.

· IL7R shRNA in the Broad puromycin-containing vector.

· Negative Control:  should see no change in MFI when FACS is performed.  
· GFP shRNA in the Broad puromycin-containing vector.

4.   Primary Screen:  
· Infect cells with Broad lentiviruses in a 96 well plate format – add polybrene and cells to wells containing LV and follow the protocol optimized above for cell concentration and puromycin concentration and addition time.
· Use FACS to assay for changes in MFI after infection.

· Use the average change in MFI over all 5 shRNAs per kinase/phosphatase to determine if that molecule should be identified as a regulator of IL7R expression.
· Analyze any hits to identify pathways; search literature to relate pathways to IL7R expression.
5.   Secondary Screen:

· Transfect cells with siRNA against hits identified in the primary screen to eliminate artifacts resulting from varying virus titer.  
· Examine expression levels of validated hits in naïve, effector and memory T cells using quantitative RT-PCR and western blots.

· Look for potential targets and regulators of hits.
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