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IntroductionIntroduction
The delivery of The delivery of oligonucletidesoligonucletides such as siRNA into eukaryotic cells has become a powerful tool such as siRNA into eukaryotic cells has become a powerful tool to study and control gene expression. The choice of transfectionto study and control gene expression. The choice of transfection reagent strongly influences reagent strongly influences 
transfection results. Generally transfection reagent should givetransfection results. Generally transfection reagent should give high transfection efficiencies and reproducible results, and cahigh transfection efficiencies and reproducible results, and cause minimal use minimal cytoxicitycytoxicity. . 

Aim:Aim:
Present study was focused on the comparison of efficiency and cyPresent study was focused on the comparison of efficiency and cytotoxicity of five totoxicity of five 
most popular transfection reagents: most popular transfection reagents: LipofectamineLipofectamine 2000, 2000, LipofectamineLipofectamine RNAiRNAi MAX MAX 
((InvitrogenInvitrogen), ), HyHyPPerFecterFect ((QiagenQiagen), Dharma), DharmaFECT 1FECT 1 ((DharmaconDharmacon), I), INTERFERNTERFERin in 
((PolyTransfectionPolyTransfection) ) and Xand X--tremeGENEtremeGENE (Roche). (Roche). 

Materials and methods:Materials and methods:
MCFMCF--7 and HeLa cells were 7 and HeLa cells were platedplated intointo 96 96 wellswells platesplates inin densitydensity 8x108x1033 cellscells per per wellwell inin OptiOpti--MEMMEM medium medium 
24h 24h beforebefore experimentsexperiments. . CellsCells werewere transfectedtransfected using using 5050nMnM of scrambled siRNA, of scrambled siRNA, 5050nMnM siControlsiControl TOXTOX
(control of transfection efficiency) and FAM(control of transfection efficiency) and FAM--labeled GAPDH siRNA for 48h according to the manufacturerlabeled GAPDH siRNA for 48h according to the manufacturer’’s s 
protocols. Viability/cytotoxicity tests and protocols. Viability/cytotoxicity tests and confocalconfocal microscopy were used for evaluation of the cell microscopy were used for evaluation of the cell 
cytotoxicity and transfection efficiency. The results were staticytotoxicity and transfection efficiency. The results were statistically evaluated by ANOVA and stically evaluated by ANOVA and TukeyTukey’’ss
multiple range tests using Graph Pad Prismmultiple range tests using Graph Pad Prism®® 4.0. P 4.0. P ≤≤ 0.05 was regarded as significant, at P 0.05 was regarded as significant, at P ≤≤ 0.01 as highly 0.01 as highly 
significant and psignificant and p≤≤0,001 as very high significant.0,001 as very high significant. ResultsResults

Fig. 1Fig. 1 CytotoxicCytotoxic effect of common used transfection effect of common used transfection 
reagents on MCfreagents on MCf--7 and HeLa cells 7 and HeLa cells transfectedtransfected with with 
5050nMnM scrambled (SC) siRNA for 48h. Cell viability was scrambled (SC) siRNA for 48h. Cell viability was 
measured using MTS test (measured using MTS test (CellTiterCellTiter 96 96 AQueousAQueous
One One SolutionSolution ProliferationProliferation AssayAssay,, PromegaPromega))

Fig. 2Fig. 2 Transfection efficiency of popular reagentsTransfection efficiency of popular reagents was was 
measured using measured using 5050nMnM siControlsiControl TOX (DharmaTOX (Dharmaconcon). ). 
Cell viability after transfection with Cell viability after transfection with siControlsiControl TOX TOX 
which induced cell death after 48h of efficient which induced cell death after 48h of efficient 
transfection was measured using MTS testtransfection was measured using MTS test..

Fig. 3  Fig. 3  Comparison of cytotoxicity and efficiency of transfection reagenComparison of cytotoxicity and efficiency of transfection reagents after ts after 5050nMnM scrambled siRNA and scrambled siRNA and 
siControlsiControl TOX TOX transfectiontransfection. Cell cytotoxicity/viability was measured using. Cell cytotoxicity/viability was measured using MTS testMTS test 48h after transfection.48h after transfection.

Fig. 4 Fig. 4 Effect of breast cancer Effect of breast cancer 
MCFMCF--7 cells transfection with 7 cells transfection with 
5050nMnM GAPDH siRNA labeled GAPDH siRNA labeled 
with with 
FAM (green fluorescence) and FAM (green fluorescence) and 
common used transfection common used transfection 
reagents. reagents. ImagesImages were made were made 
using using confocalconfocal microscopymicroscopy 66hh
and 24h after transfection. and 24h after transfection. 
For counterstaining For counterstaining nnucleucleii
were stainwere staineded with 7with 7--AAD (red AAD (red 
fluorescence)fluorescence)

Fig. 5  Fig. 5  Morphological changes Morphological changes 
after transfection of MCFafter transfection of MCF--7 cells 7 cells 
with with 5050nMnM scrambled siRNA and scrambled siRNA and 
siControlsiControl TOX TOX . . Cytotoxicity of Cytotoxicity of 
transfection reagents after transfection reagents after 5050nMnM
scrambled siRNA transfection scrambled siRNA transfection 
and transfection efficiency using and transfection efficiency using 
siControlsiControl TOX were manifested TOX were manifested 
as mass cell apoptosis/necrosis as mass cell apoptosis/necrosis 
andand werewere observed using light observed using light 
microscope. microscope. 

ConclusionsConclusions::

••EExceptxcept LipofectamineLipofectamine RNAiRNAi MAXMAX andand DharmaFECTDharmaFECT, other reagents have , other reagents have 
relatively high cytotoxicity and low transfection efficiency in relatively high cytotoxicity and low transfection efficiency in MCFMCF--7 and 7 and 
HeLa HeLa cellscells
••TheseThese results suggest that transfection reagents differ significantly results suggest that transfection reagents differ significantly in in 

their profile and choice of transfection reagent may  influence their profile and choice of transfection reagent may  influence outcome outcome 
of the transfection experimentof the transfection experimentss
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