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Transfection of Lentiviral plasmids  
Note: For Co-transfection of gRNA and Cas9/dCas9 plasmids, consult the appropriate product manual 
Use the following procedure to transfect plasmid DNA into mammalian cells in a 24-well format. For other 
plate formats, scale up or down the amounts of DNA and transfection reagent proportionally to the total 
transfection volume (Table 1). 

Adherent cells: One day prior to transfection, plate cells in 500 μl of growth medium without antibiotics so 

that cells will be 70–95% confluent at the time of transfection.  The number of cells to plate will vary based 

on the doubling time. 

Suspension cells: On the same day of transfection, just prior to preparing transfection complex, plate 

160,000 cells/well in 500 μl of growth medium without antibiotics. 

 
Materials  

 24-well tissue culture plates 

 Transfection Reagent (Examples: Lipofectamine®, Fugene®) 

 Cell culture complete medium for maintenance and passaging of experimental cell line (including 
serum and supplements) 

 Antibiotic-free complete medium for maintenance and passaging of experimental cell line (including 
serum or supplements) without antibiotics such as pen-strep.-(i.e. Opti-MEM® I-Gibco Catalog # 
51985034) 

 Appropriate antibiotic for the specific plasmid as specified in the product vector map: 
o Blasticidin S HCl antibiotic (Life Technologies, Catalog# A11139-03) 
o Puromycin Dihydrochloride (Life Technologies, Catalog# A11138-03) 
o Hygromycin B (50 mg/ml) (ThermoFisher, Catalog# 10687010)  
o G418 Sulfate (50 mg/ml)(ThermoFisher, Catalog# 10131035) 

 Sterile 1.5 ml microfuge tubes 
 

Equipment 

 Automatic pipette/Pipette-aid (for tissue culture) 

 Disposable or autoclaved tissue culture pipettes 

 CO2 cell culture incubator at 37°C 

Transfection complex preparation (Figure 1) 

Volumes and amounts are for each well to be transfected. 
1. Plasmid DNA preparation: Dilute 0.5 µg of plasmid DNA in a microfuge tube containing Opti-MEM® I 

Reduced Serum Media* up to a total volume of 25 µl. 

2. Transfection reagent preparation: In a separate microfuge tube, add 1 µL of transfection reagent 

into 24 µl Opti-MEM® I Reduced Serum Media* for a total volume of 25 µl.  
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3. Final transfection complex: Transfer the diluted DNA solution to the diluted transfection reagent 

(total volume = 50 µl). Mix gently and incubate at room temperature for 10 minutes.  

Adding transfection complex to wells 

1. Add the 50 µl of transfection complex to each well containing cells and medium. 

2. Incubate cells at 37°C in a CO2 incubator for 24-48 hours. 

3. After 24-48 hours of incubation, assay cells for gene activity. 

* Serum-free DMEM medium can also be used. 

 

 

Figure 1: Transfection protocol for 24 well plates (volumes indicated are per well).  To transfect the entire plate 
multiply all volumes and DNA amount by 24. 
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Table 1: Suggested amounts of DNA, medium and transfection reagent for transfection of plasmid DNA into adherent 
and suspension cells. 

† Total volume of the transfection complex is made up of equal parts of DNA solution and transfection reagent. 

Transfection Optimization 

It is important to optimize transfection conditions to obtain the highest transfection efficiency with lowest 
toxicity for various cell types.  The optimal ratio of transfection reagent to DNA is relatively consistent across 
many cell types.  For further optimization try the following steps in order.  

1. Use the recommended ratio of DNA to transfection reagent (at 1 μg DNA:2 μl transfection reagent) 
but vary the volume. 

a. Start with a range of volumes that cover +20% to -20%. 
For example, in a 24-well plate a range of 40 μl to 60 μl of transfection complex would be 
added to the well. (The plating media would remain the same.) 

2. If further optimization is needed, transfection efficiency and cytotoxicity may be altered by adjusting 
the ratio of DNA (μg) to transfection reagent (μl).   A range of ratios from 1:1.5 to 1:2.5 is 
recommended. 
 

Note: If transfection conditions result in unacceptable cytotoxicity in a particular cell line the following 

modifications are recommended: 

1. Decrease the volume of transfection complex that is added to each well. 
2. Higher transfection efficiencies are normally achieved if the transfection medium is not removed. 

However, if toxicity is a problem, aspirate the transfection complex after 6 hours of transfection and 

replace with fresh growth medium.  

3. Increase the cell density in your transfection. 

4. Assay cells for gene activity 24 hours following the addition of transfection complex to cells. 

Tissue Culture 
Plates 

Surface Area 
per Well (cm2) 

µl Plating  
Medium per 

Well 

µg Plasmid DNA 
per Well 

µl Transfection 
Reagent per Well 

µl Transfection 
Complex per 

Well† 

6- well 9 2000 2 
(in 100 µl 

Opti-MEM® I) 

4 
(in 100 µl 

Opti-MEM® I) 

200 

12-well 4 1000 1 
(in 50 µl 

Opti-MEM® I) 

2 
(in 50 µl 

Opti-MEM® I) 

100 

24-well 2 500 0.5 
(in 25µl 

Opti-MEM® I) 

1 
(in 25µl 

Opti-MEM® I) 

50 

96-well 0.3 200 0.1 
(in 10µl 

Opti-MEM® I) 

0.2 
(in 10µl 

Opti-MEM® I) 

10-20 
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Antibiotic selection of transfected cells 

Use antibiotic selection to reduce background from untransfected cells. Refer to the protocol for the 
antibiotic kill curve in the product manual to determine the optimal concentration for each cell line.  

1. Begin the antibiotic selection by replacing the medium with complete medium supplemented with 
the appropriate antibiotic.  

2. Replace the selective media every 2-3 days. Monitor the cells daily and observe the percentage of 
surviving cells.  

a. All untransfected cells should be gone within 3-5 days.  
3. Collect samples for assay. 

 
If selecting stably transfected cells, continue to replace the media containing the appropriate antibiotic.  
Observe the cells for approximately 7 days until you see single colonies surviving the selection. Colonies can 
be isolated and expanded for analysis. 
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