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Introduction: 

We have initiated studies employing large-scale siRNA screens to identify genes causally 

associated with drug sensitivity.  The screens employ cell lines from the NCI-60 cell line panel—

one of the most comprehensively characterized sets of cell lines in the world for which we have 

accumulated a wealth of molecular profiling data (http://discover.nci.nih.gov/cellminer).  

Optimization of siRNA transfection conditions requires balancing maximal silencing with 

minimal off-target effects and toxicity.  Here, we tested a range of siRNA transfection conditions 

in the melanoma cell line UACC-257 with the transfection reagents known as INTERFERin and 

Metafectene PRO.  Optimal transfection conditions were chosen based on 1) maximizing 

knockdown of beta catenin (CTNNB1) mRNA by transfection of 5 nM siCTNNB1, and 2) 

minimizing toxicity as measured by MTS assay.  Optimized conditions were tested in a well-

characterized experiment in our laboratory in which siRNA targeted against asparagine 

synthetase (ASNS) was used in combination with the drug L-asparaginase (L-ASP).  We 

previously showed that siASNS causes potentiation of L-ASP activity (1). 

 

Materials and methods: 

Cell culture and induction of RNAi.  The UACC-257 cell line was tested for mycoplasma 

using the MycoAlert assay (Lonza Inc., Allendale, NJ) at the commencement of this study and 

found to be negative.  Cells were seeded in 96-well plates on a complex of the appropriate 

siRNA (Qiagen Inc., Germantown, MD) and INTERFERin (PolyPlus Transfection, New York, 

NY) or Metafectene PRO (Biontex Laboratories, Planegg/Martinsried, Germany).  Lipid/siRNA 

complexes were created by first diluting siRNA and lipid in separate tubes containing 

unsupplemented growth medium, then those tubes were combined and incubated at room 

temperature for 10 – 15 min before transferring into 96-well plate and adding cells.  Final 

amounts in each well were 5 nM siRNA, 4,200 UACC-257 cells, 100 µL of medium (RPMI-

1640, final 5% FBS and 2 mM L-glutamine), and a variable amount of lipid to determine optimal 

amount. 

Detection of CTNNB1 mRNA.  CTNNB1 mRNA levels were assayed using the Quantigene 

Branched-DNA Assay according to the manufacturer’s protocol (Panomics, Fremont, CA), as 

previously reported (1).  The CTNNB1 level for a given sample was normalized to the 

cyclophillin-B (PPIB) level in that sample. 



MTS proliferation assay.  Cell proliferation was assessed using CellTiter 96 AQueous One 

Solution (aka MTS; Promega, Madison, WI), and L-ASP EC50 was determined using GraphPad 

Prism 5.01 (GraphPad Software Inc., San Diego, CA) as previously described (1). 

 

Results and discussion: 

We first investigated the degree of CTNNB1 mRNA knock-down as a result of siCTNNB1 

transfection with INTERFERin or Metafectene PRO.  Figure 1 illustrates that Metafectene PRO 

yielded more extensive CTNNB1 silencing than INTERFERin, and the knock-down appeared to 

reach a maximum at Metefectene amounts greater than or equal to 0.10 µL/well.     

We next investigated the toxicity of Metafectene PRO via MTS assay, which determines 

conversion of a tetrazolium salt to formazan as a measure of metabolic activity.  Figure 2 shows 

that transfection of a negative control siRNA complexed with a range of Metafectene PRO 

amounts had little effect on cell proliferation, suggesting a lack of toxicity due to the lipid.  

Slight toxicity, however, was observed at the highest amount, 0.15 µL/well (red curve).  

Unexpectedly, the two lowest amounts of Metafectene PRO, 0.05 and 0.075 µL/well, led to 

slightly increased cell proliferation relative to the non-transfected control.  Figure 1, too, exhibits 

the phenomenon by way of slightly increased CTNNB1 mRNA level.  This phenomenon has 

been previously observed in our laboratory and is believed to be a result of small doses of lipid 

stimulating lipid metabolism pathways, but this is merely speculation and has not been studied 

further. 

With mRNA and MTS data in hand, we chose to test 0.10 µL/well of Metafectene PRO in a 

well-characterized experiment in our laboratory.  Specifically, UACC-257 cells were transfected 

with siRNA targeted to ASNS for 48 h, then treated with a range of the L-ASP concentrations for 

48 h.  The result, shown in Figure 3, indicates that siASNS transfection caused significant 

potentiation of L-ASP activity.  The L-ASP EC50 of 0.30 U/mL in the presence of siNeg and 

0.00012 U/mL in the presence of siASNS represents a 2500-fold potentiation of L-ASP activity 

by siASNS. 

 

 

Conclusion / summary: 

Optimal siRNA transfection conditions for the UACC-257 cell line in 96-well format utilize 

4200 cells, 5 nM siRNA, and 0.10 µL of Metafectene PRO per well. 
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Appendix: Tables and/or figures: 

 

 
Figure 1.  Effect of CTNNB1 RNAi on CTNNB1 mRNA expression.  UACC-257 cells were transfected 

with 5 nM siCTNNB1 or the negative control, siNeg, complexed with INTERFERin or Metafectene PRO.  

After 48 h, cells were analyzed by branched-DNA RNA assay for CTNNB1 mRNA.  CTNNB1 levels for a 

given sample were normalized to PPIB levels for that sample. 
 

 

Figure 2.  Effect of negative control transfection on cell viability.  UACC-257 cells were non-transfected 

or transfected with 5 nM siNeg complexed with Metafectene 0.05, 0.075, 0.1, 0.125, or 0.125 µL 

Metafectene PRO per well for 48 h, then treated with a range of L-ASP concentrations for 48 h, and 

finally assayed with MTS. 
 



 

Figure 3.  Effect of ASNS RNAi on L-ASP activity.  5 nM siRNA was complexed with 0.10 µL 

Metafectene per well. 
 

 
 

 


