
 

 

in vivo LIPOSOME TRANSFECTION REAGENT 
20 mM DOTAP:Cholesterol (1:1 molar ratio) 
extruded liposomes in 5% glucose  
 
Product No. L 6910 
 
 
 
Transfection of cells in animals provides a tool to study 
gene expression in vivo, to alter gene expression and to 
express foreign genes in the living host.  Extruded 
DOTAP:Cholesterol liposomes complexed with DNA 
have a novel morphology in which the DNA is condensed 
in the interior of invaginated liposomes.  The 
DNA:liposome complexes are stable at high 
concentration of liposomes and high concentration of 
DNA, allowing large quantities of DNA to be delivered 
in vivo.  This results in an increased transfection and 
gene expression efficiency in mice1. 
 
Precautions and Disclaimer 
Sigma’s in vivo Liposome Transfection Reagent is for 
laboratory use only; not for drug, household, or other 
uses. 
 
Storage 
Store under argon or oxygen-free nitrogen at 2-8 °C.  Do 
not freeze. 
 
Preparation Instructions 
Preparation of DNA:liposome complexes 
 
The quality of the DNA:liposome complexes is highly 
dependent on the quality of the DNA and the mode of 
mixing both components.  The DNA, at high 
concentration (10-20 mg/ml), should be free of RNA (e.g. 
by lithium chloride treatment and RNase treatment 
followed by proteinase K precipitation), proteins and 
lipopolysaccharides (e.g. by treatment with endotoxin 
remover, Product No. E4274).  Preliminary calibration 
mixing tests should be performed to determine the 
appropriate amounts of DNA and liposomes that give 
complexes suitable for injection.  If the concentration of 
DNA is too high, if the DNA is not pure enough or upon 
inappropriate mixing, a grained solution may develop 
instead of an adequate turbid solution.   

The optimal expression of the DNA in vivo is obtained 
when the liposomes concentration is between 3 and 4 
mM and the ± charge ratio (ρ) is 2.  For example, 3 mM 
liposomes will complex to 100 :g DNA in a volume of 
200 :l.1 
Reagents and Equipment Required but Not Provided 
• DNA in 10 mM Tris HCl, pH 8, 10-20 mg/ml, A260/A280  

≥1.9, less than 1 endotoxin unit/:g 
• 5% Glucose solution, sterile 
• Microcentrifuge tubes, sterile 
• Distilled water 
 
Procedure 
A. Calibration of DNA:Liposome Complexes  

Note: All reagents should be at room temperature. 
 

1. Dilute the DNA to 1 mg/ml with sterile 5% 
glucose solution to produce a total volume of at 
least 60 :l. 

2. Pipette 30 :l of sterile 5% glucose solution into 
a sterile microcentrifuge tube. 

3. Add 20 :l of in vivo Liposome Transfection 
Reagent. 

4. Pipet 50 :l of the DNA solution very fast on the 
wall of the microcentrifuge tube containing the  
glucose/Liposome Transfection Reagent.  Mix 
the DNA immediately by pipetting.  The final 
concentration of this solution is 50 :g DNA in 
100 :l of 4 mM liposomes.   The solution will 
become turbid; grain formation can be seen 
when the solution is held to a light source.  The 
concentration should be increased up to the 
point just before grains appear. 

5. If grains are not detectable, repeat steps 1-4 
with higher concentrations of DNA (e.g.1.25 and 
1.5 mg/ml) until the maximum concentration that 
does not produce graining is determined.  If 
grains are detectable, repeat the procedure 
using a lower concentration of DNA (e.g. 
0.8 mg/ml). 



 

The quality of the DNA:liposome complexes can be 
determined by the A400 values of the mixture.  When 
using 4 mM Liposome Transfection Reagent, A400 values 
of 0.5-0.9 for a 1:20 dilution in water indicates that the 
mixture is suitable for in vivo studies. 
 
Measure A400 as follows: 

1.  Pipette 95 :l of deionized water into a 
microcentrifuge tube. 

2. Add 5 :l of DNA:Liposome Transfection Reagent 
complexes  

3. Mix well by pipetting and measure the 
absorbance at 400 nm. 

  
B. Preparation of DNA:Liposome Complexes for 

Injection  
Note: All the components should be at room 
temperature 
1. Dilute the DNA with sterile 5% glucose solution 

to the optimum concentration determined by the 
calibration section A.  Prepare a total volume of 
at least 180 :l. 

2. Pipette 90 :l of sterile 5% glucose solution into 
a microcentrifuge tube. 

3. Add 60 :l of in vivo Liposome Transfection 
Reagent. 

4. Pipet 150 :l of the DNA solution very fast on the 
wall of the microcentrifuge tube containing the 
glucose/Liposome Transfection Reagent. Mix 
the DNA immediately by pipetting.  The final 
volume of this solution is 300 :l;  the DNA 
concentration is half that of the optimum 
concentration (Step 1) in 4 mM 
DOTAP/cholesterol.  The solution should 
become turbid;  grain formation can be seen 
when the solution is held to a light source. 
If grains are not detectable measure the A400 as 
described previously.  The solution is ready for 
injection or may be stored at 2-8 °C until use. 

5. If grains are detectable, repeat the procedure 
using a lower concentration of DNA.  

6. Injection of DNA:Liposome Complexes into Mice 
Use 6-week old (~20 g) Balb/C mice 
1. Warm the DNA:liposome complexes to room 

temperature for 1 hour before injection. 
2. Mix the complexes with gentle shaking by hand. 
3. Inject 200 :l of the complexes slowly into the 

tail vein using a 1 ml syringe and 27 gauge 
needle.  The injection should take approximately 
1 minute. 

4. Sacrifice the animals 24 hours post-injection.  
5. Dissect the tissues and freeze the tissues 

immediately in liquid nitrogen.  Store at  
–70 °C. 

D. Determination of DNA Expression Levels in Mouse 
 Tissue 

Homogenize the tissues in a buffer that is 
compatible with your test. 2.3 
Example - Determination of chloramphenicol 
acetyltransferase (CAT) expression 

Reagents and Equipment Required but Not Provided 
• PBS containing 1 mM PMSF 
• Homogenization buffer  e.g. 50 mM HEPES, pH 7.5, 

2 mM EDTA, 50 mM NaCl  
• Protease inhibitors e.g. Product No. P8340 
• CAT fluorescent activity detection kit, Product 

No. CAT-A 
• Water bath or heating block 
• Centrifuge 
• Tissue homogenizer equipped with a tool for 0.5-2 ml 

volume 
1. Weigh the tissue. 
2. Wash the tissue with cold PBS containing 1 mM 

PMSF. 
3. Homogenize the tissue with 4 ml per g tissue of 

cold homogenization buffer containing protease 
inhibitors (1:100) using a tissue homogenizer. 

4. Centrifuge at 15,000 x g for 5 minutes. 
5. Transfer the supernatant to a new tube. 
6. Heat the supernatant for 10 minutes at 65 °C to 

inactivate endogenous CAT. 
7. Centrifuge at 15,000 x g for 5 minutes. 
8. Transfer the supernatant to a new tube.  Discard 

the pellet. 
9. Determine CAT activity using CAT fluorescent 

reporter gene detection kit.  Optimize the 
reaction duration by fast qualitative analysis 
using a non-diluted sample. 



 

Alternatively, determine the level of CAT protein by CAT 
ELISA and express the results in ng CAT per mg protein. 
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Sigma brand products are sold through Sigma-Aldrich, Inc. 
Sigma-Aldrich, Inc. warrants that its products conform to the information contained in this and other Sigma-Aldrich publications.  

Purchaser must determine the suitability of the product(s) for their particular use.  Additional terms and conditions may apply.  Please 
see reverse side of the invoice or packing slip. 


