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Tailored Transfection Reagent: Prime-Fect (Kit) 

  
Product Description 
The Prime-Fect Kit (Reagent A and B) is a highly effective transfection reagent combination optimized for 
attachment-dependent cells. The kit components are derived from synthetic amphiphilic polymers tailored for 
pDNA and siRNA delivery after extensive testing of polymer libraries. It can undergo multivalent interactions with 
nucleic acids and encapsulating them into nanoparticles (~100 nm) appropriate for effective cellular uptake. This 
interaction occurs in aqueous buffer, obviating the need for organic solvents during preparation. The Prime-Fect 
Kit components are non-integrating carriers, so that the genetic make-up of host cells is not altered after the 
treatment. These materials have been tested and found effective in primary cells and in certain cell lines. As with 
all transfection reagents, formulations of Prime-Fect Kit with polynucleotides may need to be optimized for 
specific cell types and transfection conditions.  
 

Transfecting MDA-MB-436 cells with Prime-Fect Kit. An 
siRNA targeting anti-apoptotic protein Mcl-1 (siMcl-1) 
and a scrambled control siRNA (siNC) were used to 
silence Mcl-1 and inhibit cell growth. Left. PCR 
assessment of target (Mcl-1) mRNA levels in treated 
cells. [siRNA] = 60 nM. siRNA:Prime-Fect (A):Trans-
Booster (B) ratios of 1:5:1 and 1:10:1. Right. Cells were 
seeded at 20, 30 and 40K/mL and cell viability was 
determined by the MTT assay after 3 days of treatment.  

 
| Benefits of Prime-Fect Kit 

• High transfection efficiency in the presence of serum.  
• Effective delivery of nucleic acids via a simple protocol that is ideal for scale-up, automation and optimization. 
• Minimal toxicity compared to commercial reagents, suitable for highly sensitive human cells. 
• Non-integrating transfection reagent eliminates adverse effects due to host genome integration. 
• Possible to use the same transfection reagent in animal models, leading to harmonized studies. 
• Flexibility to optimize the formulation for particular cell types/nucleic acids due to 2 component system 

 
| Notes on Transfection Protocol  

The following procedure is recommended for preparation of pDNA complexes with Prime-Fect Kit, and subsequent 
transfection of cells. Please ensure all reagents are at room temperature for the procedures. 
• We recommend using freshly passaged cells (P4 to P20) at exponential growth phase for transfection.  
• Cells can be seeded at desired concentrations in multiwell plates before addition of complexes (normal 

transfection). If cells are attachment-dependent, allow 24 hours for attachment. For suspension-growing cells, 
complexes can be incubated in multiwell plates first, followed by addition of desired cells (reverse transfection).  

• Recommended amounts of pDNA and Prime-Fect Kit are shown in the Table below for different multiwell plates. The 
final recommendations for pDNA concentration are 0.25-1.0 µg/mL, for Prime-Fect Kit A component are 1.25 to 5 
µg/mL and for Prime-Fect Kit B component are 0.25-1.0 µg/mL. 

• The recommended ratio of nucleic acid:Prime-Fect Kit A component is 1:5 to 1:10.  
• The recommended ratio of nucleic acid:Prime-Fect Kit B component is 1:0.5 to 1:1.  
• We recommend all concentrations and reagent ratios to be optimized for each cell type and nucleic acid. The 

amounts shown below are for a single well, assuming 0.2 mg/mL pDNA solution, 1 mg/mL Prime-Fect A solution (as 
supplied) and 0.2 mg/mL Prime-Fect B solution (diluted x2 from supplied solution). Once the plate format is selected, 
complex volumes should be adjusted based on the number of replicates.  

 

PRODUCT NUMBERS   
20-40 and 20-50 

SIZE  
0.75 and 1.5 mL 

STORAGE 
 -20 °C 

CONCENTRATIONS 

1 mg/mL (A) and 0.4 mg/mL (B) 
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Animal study

Tumor volumes were measured on days 3, 6 and 9 after 
RPMI (no treatment), siNC and siMcl-1/siSur combina-
tion injections every third day. Although tumor growth was 
observed up to tumor sizes of 50  mm3, there was no expo-
nential growth observed in this model. Upon indicated treat-
ments, reduction in tumor volume was not observed since 
the cell line (MDA-MB-436) utilized for generating tumor 
xenografts might not have been compatible with the specific 
strain of mice used. However, both Mcl-1 and survivin gene 
knockdown was observed (Fig.!7A and B) in the tumors 
treated with the siRNA combination compared to those 
treated with siNC and no treatment groups. Approximately 
38% Mcl-1 silencing and 31% survivin silencing was seen in 

combination siRNA treated tumors compared to non-treated 
tumors.

Discussion

Nucleic acid-based approaches can form the foundation of 
future therapeutic agents with a greater specificity for inhib-
iting cancer cell proliferation than the traditional targeted 
therapies [26]. The siRNA therapy can be used to target 
specific cells if the aberrant mRNA sequence is known; 
however, an e"ective siRNA carrier must be developed to 
improve extracellular siRNA stability and siRNA uptake in 
target cells [27]. The transfection reagents evaluated here 
are based on lipid modification of low MW PEIs to improve 
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Fig. 3  Inhibitory e"ect of siMcl-1 on cell viability measured by the MTT 
assay. A) Screening with three di"erent siRNA targets. B) Percentage 
cell viability after treatment with siMcl-1 complexes prepared at di"erent 
siRNA:Prime-Fect ratios. C) Percentage cell viability post treatment with 
siMcl-1 complexes prepared at di"erent siRNA:Lipofectamine ratios. D) 

The e"ect of varying cell seeding density from 2 #  104 cells to 4 # 10.4 
cells/mL. E) Time course study of Prime-Fect, Leu-Fect A, Leu-Fect 
C with 3 and 6!days treatment periods. (*) p < 0.05, (**) p < 0.01, (***) 
p < 0.001 and (****) p < 0.0001 when compared with the control. (n = 3)
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Fig. 4  E!ect of the combination treatment with siMcl-1 and siSur. Per-
centage cell viability after combination treatment in MDA-MB-436 
cells (A) and MDA-MB-231 cells (B). C) Changes in Mcl-1 mRNA lev-
els (mean ± S.D.) at siRNA concentrations of 60"nM and 80"nM, and 
siRNA:transfection reagent:additive weight ratios of 1:5:1 and 1:10:1. 
D) Changes in Mcl-1 and survivin mRNA levels (mean ± S.D.) after 

combination treatment. (*) p < 0.05, (**) p < 0.01, (***) p < 0.001 and 
(****) p < 0.0001 when compared with the control. (n = 3). E) Heat map 
for gene expression changes after analysis with human anti-apoptotic 
gene microarray PCR of cells treated with siMcl-1 and siSur combina-
tion in MDA-MB-436 cells

Investigational New Drugs 

1 3

Fig. 4  E!ect of the combination treatment with siMcl-1 and siSur. Per-
centage cell viability after combination treatment in MDA-MB-436 
cells (A) and MDA-MB-231 cells (B). C) Changes in Mcl-1 mRNA lev-
els (mean ± S.D.) at siRNA concentrations of 60"nM and 80"nM, and 
siRNA:transfection reagent:additive weight ratios of 1:5:1 and 1:10:1. 
D) Changes in Mcl-1 and survivin mRNA levels (mean ± S.D.) after 

combination treatment. (*) p < 0.05, (**) p < 0.01, (***) p < 0.001 and 
(****) p < 0.0001 when compared with the control. (n = 3). E) Heat map 
for gene expression changes after analysis with human anti-apoptotic 
gene microarray PCR of cells treated with siMcl-1 and siSur combina-
tion in MDA-MB-436 cells



 www.rjhbiosciences.com • 2022  

* Recommended volumes to make transfection complexes if using 0.2 mg/mL pDNA, 1 mg/mL Prime-Fect Kit A and 0.2 mg/mL 
mRNA-Fect Kit B. These ratios give pDNA:Prime-Fect Kit A ratio of 1:10 and pDNA:Prime-Fect Kit B ratio of 1:1. 

 

• We recommend preparation of 10% excess volume to account for any pipetting losses. 
• DMEM (or equivalent) cell culture medium without antibiotics or serum is recommended for complex preparation, 

but the medium can be changed depending on the need of the cells. 
• The Table above can be adopted for preparation of siRNA complexes. We recommend siRNA:Prime-Fect Kit A ratio 

of 1:5 or 1:10 w/w, and siRNA:Prime-Fect Kit B ratio of 1:1 w/w. 
 
 

| Step-by-Step Procedure 
1. Add an appropriate volume of medium into 1.5 mL Eppendorf tubes.  
2. Add the desired volume of pDNA solution and Prime-Fect Kit B component to the Eppendorf tube above and vortex 

gently for 3 sec.   
3. Add Prime-Fect Kit A solution to the nucleic acid solution above. Vortex for 3 sec and incubate for 20-30 min.  
4. Re-suspend the complexes in solution using a pipette at the end of the incubation period. 
5. For normal transfection, add complexes to wells containing the previously seeded cells (allowed to attach for 24 

hours in complete medium with serum). Ensure even distribution, gently shake plates if necessary. 
6. For reverse transfection, add complexes to empty wells, followed by the addition of cells suspended in complete 

medium with serum. Gently shake the plate to ensure uniform distribution of cells in wells. 
7. Incubate the plate under cell culture conditions for culture. Sample cells at desired times for analysis. 

 
 

| Graphical Procedure for preparation of transfection complexes and treatment 

 

Plate Format Medium (µL) pDNA (µL) * Prime-Fect Kit B (µL) mRNA-Fect A (µL) Culture Volume per well (µL) 

96-well 9 0.75 0.75 1.5 90 
48-well 24 1.5 1.5 3.0 270 
24-well 48 3.0 3.0 6.0 540 
6-well 144 9.0 9.0 18.0 2320 


