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Content 

0.5 ml of PromoFectin-HUVEC is sufficient to perform up to 120 
transfections in 24-well plates. 
 

Formulation and Storage 

PromoFectin-HUVEC is provided as a sterile aqueous solution and 
shipped at room temperature. Upon arrival it should be stored at 4°C. 
PromoFectin-HUVEC is stable for 1 year at 4°C. 
 

General Considerations 

Quality of the cells 

It is important to ensure that the culture conditions are optimal and 
that the cells are growing well, having a healthy morphology. 
Proliferating cells tend to uptake and express foreign DNA more 
efficiently as compared to quiescent, metabolically inactive cells. 
Mitogenic stimuli such as growth factors, conditioned media, trace 
elements and essential metabolites are commonly used to activate 
primary cells. Slow growing and  unnatural morphology might indicate 
inappropriate cell culture conditions or contamination with, e.g., 
bacteria, fungi, or  mycoplasma. 
 
Optimization of cell culture conditions 

Set up a suitable protocol to allow for optimal and reproducible 
culture conditions during all stages of the transfection procedure.  

 Seed the cells so that they will be 50-60% confluent at the time 
of transfection. The confluency of the cells prior to transfection is 
very important for optimal nucleic acid uptake. To achieve this, 
split the cells 1 – 4 days prior to transfection to obtain the optimal 
confluency. 
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 The media and all the additives should be fresh and have good 
stability as media lacking necessary factors can affect cell growth. 
Optimization of the media should be established prior to 
transfection and variations in the media formulation should be 
minimized during the procedure. Serum is known to show 
significant biological variation and may also have a strong 
influence on the success of the transfection. We recommend 
using PromoCell’s HUVEC growth media (C-22010, C-22011) to 
optimize the transfection efficiency. 

 The age of the cells can also have a critical effect on the efficiency 
of transfection and expression of reporter or target proteins. The 
best passage number to use depends on various factors such as 
cell type, origin and culture conditions. Most cells are more 
difficult to transfect during first or second passage after thawing. 
However, it has also been reported that cells in lower passages 
respond better to transfection and are known to have a higher 
transfection efficiency and viability post transfection. For 
maximum transfection efficiency, we therefore recommend that 
primary cells or cell lines that have been cryo-preserved should be 
passaged at least twice prior to transfection to ensure optimal 
growth conditions for transfection. 

 Some factors involved in the subcultivation of the cells (e.g., 
prolonged trypsination, inactivation of trypsin, and time until the 
transfection procedure starts) can also have an impact on the 
transfection efficiency. Extended times of trypsinization or using 
high trypsin concentrations may damage the cell membrane and 
cellular proteins or inhibit proliferation capacity of the cells. For a 
gentle but efficient detachment of adherent primary cells we 
recommend PromoCell’s DetachKit (C-41200) or Accutase 
Solution (C-41310). 
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 It is also important to (have) use a reliable and consistent 
incubator for the culture of the cells, as inconsistencies can cause 
variances from plate to plate. Be sure the 37°C incubator is 
supplied with CO2 at the correct percentage (usually 5–10%) and 
kept at 100% relative humidity. Frequent and/or extended door 
opening, can result in pH changes. Pollution, chemicals, or 
fungal/bacterial/viral contamination from the incubator may also 
affect cell physiology and lead to non-reproducible, deficient 
results. 

 The physical surface that the cells are grown on must also be 
considered. Growth on glass or plastic as well as on different 
surface coatings (i.e. collagen, ECM) can influence the 
proliferation and therefore the transfection efficiency of the cells. 
Using optimized cell culture dishes is important.   

Quality and size of DNA 

High quality DNA is essential for optimal transfection efficiency. It is 
recommended to check the quality of the purified DNA for each 
individual preparation. The suitability of the functional sequences of 
the DNA for the cellular system used should also be taken into 
consideration.  

 The functionality of the vector directly correlates with the 
structural integrity of the plasmid preparation. Vectors in the 
relaxed, circular form, with single-strand breaks or those 
degraded by nucleases or by physical stress during storage and 
handling can be severely detrimental to transfection efficiency.  

 It is also important to keep contaminants in the vector 
preparation to a minimum. CsCl, phenol, traces of ethanol and 
endotoxins (when DNA is produced in bacterial systems)  can 
adversely affect transfection efficiency. Purification methods using 
phenol:chloroform or other organics in the preparation of the 
DNA are not recommended due to their toxicity to living cells and 
difficulty to remove. The purified DNA should be resuspended in 
sterile deionized water or TE buffer (pH 8.0). 

 The size of the plasmid vector is also a determining factor in 
transfection efficiency. Generally, a larger plasmid, is more 
difficult to transfect into a cell then a small plasmid. This holds 
true for lipid-mediated transfection as well as electroporation.  
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 For RNA interference experiments, the siRNA should be free of 
contaminants such as salts, proteins, and ethanol. The siRNA 
should also be shorter than 30 bp as longer double-stranded RNA 
may induce unspecific responses. 

 The vector backbone, regulatory elements (such as the promoter) 
and even the target gene itself can have an impact on 
transfection efficiency. For example, overexpression of a target 
gene known to affect proliferation will of course lower the 
number of transfected cells in a population. 

 It is highly recommended to use controls e.g., non-transfected 
cells, cells incubated with DNA or transfection reagent only, cells 
transfected with the empty vector (“Mock-Control”) and 
transfection with a vector carrying a different gene e.g., a 
reporter plasmid (GFP, beta-Gal, luciferase; reporter vectors and 
the corresponding reporter assays are also available at 
PromoKine). 

Protocol optimization  

For each experimental procedure a suitable transfection protocol must 
be established.  

 Initially you should begin with the standard protocol, then 
optimize the procedure to increase transfection efficiency by 
varying the nucleic acid dose and/or the ratio of transfection 
reagent:nucleic acid. All transfection reagents have an efficiency 
ratio (reagent:DNA) for the transfection complex, which in some 
systems can be quite narrow. This ratio must be optimized for 
your system. If you use too little of the transfection complex, 
expression of the transfected DNA can be weak. Conversely, if 
you use too much, expression can decline due to cytotoxic or 
other effects. The optimal dose must be determined 
experimentally and is dependent on the cells, the applied nucleic 
acid as well as the cell culture conditions. 
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 There are two widely used methods to apply the transfection 
complex to the cells. The first is to apply the concentrated reagent 
dropwise, directly onto the medium and gently swirl the cell 
culture dish. The second is to pre-dilute the transfection complex 
in medium and then apply it to the cells in combination with a 
media change. The first option is more convenient while the 
second allows for a more consistent application, which results in a 
better dispersion of the transfection complexes and avoids 
localized toxic doses. Some more robust cell types (e.g. HeLa) 
may tolerate a  more vigorous swirling which also improves 
dispersion of the transfection complexes and may increase 
transfection efficiency. 

 The presence of serum in the medium in which the nucleic 
acid/transfection reagent complex is formed may inhibit 
transfection (this is the case when using the PromoFectin-HUVEC 
reagent). Thus, preparation of the transfection complex in 
medium that is free of serum or other proteins is usually 
recommended (e.g. PromoCell’s Endothelial Cell Basal Medium, 
C-22210). 

 Antibiotics are known to adversely affect transfection efficiency 
by up to 25% if the cells are cultivated in their presence (e.g., 
penicillin, streptomycin, or fungizone). Antibiotics may 
significantly affect the viability particularly of sensitive cell types. 
Thus, for transient transfections it is recommended that medium 
without antibiotics is used. 

It is advisable to set up a suitable timeline for your transfection 
experiment:  

 Split your cells into culture plates 26-96 hours (primary HUVECs) 
or twelve hours (some common cell lines) before transfection. 
Seed the cells so that they are 50-60% confluent at the start of 
transfection in order to nearly reach total confluency at the end of 
the experiment. Note when calculating this, that if serum is taken 
away during transfection, the cells may arrest for a period of time.  

 The transfection complex uptake by the cells is complete within 
0.5-6 hours. After this time period, no additional increase in 
transfection efficiency can be detected. 
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 For some transfection reagents a medium change after the uptake 
period is required. This step is usually necessary if the transfection 
was performed in the absence of fetal calf serum. With non-toxic 
transfection reagents, which work in the presence of serum (e.g., 
PromoFectin), this step can be omitted when there is enough 
medium for the subsequent expression period. If the complex is 
left on the cells until the time of assaying gene expression, 
transfection efficiency is increased for some cell types, while in 
other cells there is no further increase after the first few hours. 
Although it is not usually necessary to remove the transfection 
reagent/DNA complex following the transfection step, it is 
necessary to feed the cells with fresh media for extended growth 
periods. This is particularly important if the transfected cells are 
allowed to continue to grow for 3-7 days, allowing for maximal 
protein expression. 

When studying the effect of serum concentration and incubation time 
on transfection efficiency, it has been shown that PromoFectin-
HUVEC is most efficient when the cells are grown in low serum 
concentrations (e.g. 2% compared to 30%). 

Reporter gene expression is usually analyzed 24-48 hours after the 
start of transfection. Within this time frame, there is a constant 
increase in the concentration of the reporter gene product; this 
increase depends mainly on the strength of the promoter. 
 

Transient HUVEC transfection 

The cell numbers and volumes used in this protocol have been 
optimized for transfection in a 24-well plate format. For cell numbers 
and volumes in other culture formats, please see Table 1 and 2. 

Before starting the transfection procedure, please read the chapter 
General Considerations’. 

Pre-Transfection 

Culture the Human Umbilical Vein Endothelial Cells (HUVEC) in a 
flask for at least two passages in suitable growth medium with serum 
(e.g. PromoCell’s Endothelial Cell Growth Medium).  
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Approximately 24 hours before transfection, harvest the cells, count 
them and seed 35,000 to 40,000 cells per well in a 24 well plate. Use 
0.5 ml fresh growth medium with serum per well (e.g. PromoCell’s 
Endothelial Cell Growth Medium). 
 
Table 1: Number of cells to seed the day before transfection 

Culture vessel Number of adherent 
cells to seed 

Volume of medium 
per well / flash 

96-well 

48-well 

24-well 

12-well 

6-well/ 35 mm 

6 cm/flask 25 cm2 

10 cm/flask 75 cm2 

14 cm/flask 153 cm2 

10 000 

20 000 

35 000 

70 000 

150 000 

300 000 

800 000 

1.6 x 106 

0.2 ml 

0.5 ml 

1 ml 

2 ml 

4 ml 

10 ml 

20 ml 

40 ml 

 
Transfection Protocol 

1. Check cell morphology and confluency under a microscope 
If the cells are below 50% confluent, allow time for more growth 
before proceeding (50-60% confluency is optimal). If the cells 
look unhealthy or have reached 100% confluence, do not 
proceed but seed new cells. 

 
2. Prepare PromoFectin HUVEC and DNA solutions 

For each well of the 24-well plate to be transfected: 
Dilute 4 to 8 μl PromoFectin-HUVEC solution in 50 μl culture 
medium without serum (e.g. PromoCell’s Endothelial Cell Basal 
Medium or Opti-MEM®). Vortex gently and spin down briefly. 

 
Dilute 2 μg DNA for each transfection in 50 μl culture medium 
without serum (e.g. PromoCell’s Endothelial Cell Basal Medium or 
Opti-MEM®). Vortex gently and spin down briefly. 
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3. Mix DNA with PromoFectin HUVEC and incubate 
Add the PromoFectin-HUVEC solution (from step 2) to the DNA 
solution (from step 2) in one pipetting step. Vortex immediately 
and spin down briefly. Incubate for 30 min at room temperature. 

 
4. Wash the cells 

While the solution from step 3 is incubating, carefully aspirate the 
medium from the cells in the 24-well plate and rinse each well 
with 0.5 ml PBS or serum-free medium. Add 1 ml fresh serum-
free medium to each well (e.g. PromoCell’s Endothelial Cell Basal 
Medium or Opti-MEM®). 

 
Note: Do not disrupt the cell monolayer! 

 
5. Add the PromoFectin-HUVEC / DNA solution to the cells 

Add the PromoFectin-HUVEC /DNA solution from step 3 drop-
wise into the medium of the well containing the cells from step 4. 
Gently shake the 24-well plate for homogenization. 

 
6. Incubate 

Incubate the cells in a 37°C CO2 incubator for 4 hours. 
 
7. Replace medium 

Carefully aspirate the medium from the cells and add 1 ml fresh 
growth medium with serum per well (e.g. PromoCell’s Endothelial 
Cell Growth Medium). Incubate the cells in a 37°C CO2 incubator 
for 24 to 48 hours. 

 
8. Assess the reporter gene activity 
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Table 2: Transfection mix preparation for different cell culture formats 
 

Culture 
vessel 

Amount 
of DNA 

( μg) 

Volume of 
PromoFectin

-HUVEC  
(μl) 

Volume to 
dilute DNA 

and 
PromoFectin-
HUVEC (μl) 

Total volume 
of transfection 
mix per well 

(μl) 

96-well 0.4 0.8 – 1.6 10 20 

48-well 1 2 - 4 25 50 

24-well 2 4 - 8 50 100 

12-well 4 8 - 16 50 100 

6-well 6 12 - 24 100 200 

6 cm 8 16 – 32 250 500 

10 cm 14 28 - 56 500 1000 

14 cm 20 40 - 80 1000 2000 

 

Note: For siRNA transfection, we recommend to use 2 μl 
PromoFectin-HUVEC and 1 μg siRNA per well in a 24-well plate. For 
achieving optimal results, it might be necessary to vary the amounts 
and ratio of transfection reagent and siRNA to a certain extent. 

 

 

 

 

 

 

 

 

 

 



 
  12 Instruction Manual 

Troubleshooting 

Low transfection efficiency 

 Optimize the PromoFectin-HUVEC/DNA ratio starting from 2 μl 
PromoFectin/μg DNA up to 4 μl PromoFectin-HUVEC/μg DNA. 

 Optimize the amount of plasmid DNA used in the transfection 
assay. 

 Use high-quality plasmid preparations, free of RNA (the OD260/280 
ratio should be greater than 1.8).  

 Decrease the culture medium volume. 

 Ensure that adherent cells are 50-60% confluent the day of 
transfection. 

 Perform a positive control transfection experiment with a well-
characterized reporter gene (beta-Gal or   Luciferase from 
commercially available plasmids, e.g. PromoKine’s reporter 
vectors pPK-CMV-R1 [PK-MB-P010200] or pPK-CMV-R3 [PK-
MB-P030200]; the respective beta-Gal and Luciferase reporter 
assays are also available at PromoKine). 

 

 

Cellular toxicity 

 Decrease the amount of plasmid DNA used in the transfection 
assay  

 Check DNA concentration and ensure that you use no more than 
2 μl of PromoFectin-HUVEC for 1 μg of DNA. 

 Reduce the incubation time of the transfection mix with the cells. 

 Verify the toxicity of the expressed protein. If the expressed 
protein is toxic for the cells, reduce the amount of plasmid DNA 
used in the transfection assay. 

 Make sure that the plasmid preparation is endotoxin-free. 
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Ordering Information 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Product Name Size Catalog Number 
  
PromoFectin-HUVEC 0.1 ml

0.5 ml
PK-CT-2000-HUV-10 
PK-CT-2000-HUV-50 

PromoCell GmbH 
Sickingenstr. 63/65 
69126 Heidelberg 
Germany 
 
North America 
Phone:   1 – 866 – 251 – 2860 (toll free) 
Fax:    1 – 866 – 827 – 9219 (toll free) 
 
Deutschland 
Telefon:   0800 – 776 66 23 (gebührenfrei) 
Fax:    0800 – 100 83 06 (gebührenfrei) 
 
France 
Téléphone: 0800 90 93 32 (ligne verte) 
Téléfax:  0800 90 27 36 (ligne verte) 
 
United Kingdom 
Phone:   0800 – 96 03 33 (toll free) 
Fax:    0800 – 169 85 54 (toll free) 
 
Other Countries 
Phone:  +49 6221 – 649 34 0 
Fax:    +49 6221 – 649 34 40 
 
Email: info@promokine.info 

For in vitro research use only.
Not for diagnostic or therapeutic procedures.




