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[Abstract] This protocol describes how to extract nuclear protein from mouse lungs, including 

tissue preparation, stepwise lysis of cells and centrifugal isolation of nuclear protein fraction. This 

is an efficient method to get comparable nuclear protein extracts from lung tissues. 

 

Materials and Reagents  
 

1. Mice 

2. DNase I (100 mg/ml) (Sigma-Aldrich, catalog number: DN25) 

3. 1x PBS 

4. HEPES (Life Technologies, Gibco®, catalog number: 15630-080) 

5. Magnesium chloride solution (Sigma-Aldrich, catalog number: M1028) 

6. Potassium chloride solution  (Sigma-Aldrich, catalog number:  60121) 

7. Nonidet P40 (NP-40) (Roche Diagnostics, catalog number: 11332473001) 

8. Fetal calf serum (FCS) 

9. Bovine serum albumin (BSA) 

10. 0.25% trypsin (Life Technologies, Gibco®, catalog number: 15050)   

11. CD45 MicroBeads kit (Miltenyi Biotec, catalog number: 130-052-301) 

12. Cytoplasmic extract buffer (see Recipes) 

13. Nuclear extract buffer (see Recipes) 

 

Equipment 
 

1. Tweezers and scissors  

2. 26 G1/2 needles (BD, catalog number: 309659) 

3. Cell strainer (100 μm and 40 μm) (BD Biosciences, Falcon®, catalog numbers: 352360 

and 352340) 

4. 10 ml and 1 ml syringe (BD, catalog numbers: 309604 and 305111) 

5. Filter tips (Eppendorf) 

6. 15 ml Corning tubes (Corning) 

7. DNase, RNase-free Eppendorf tubes (Eppendorf) 
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8. Tissue culture dishes (60 x 15 mm style) (BD Biosciences, Falcon®, catalog number: 

353002)  

9. MACS device (Miltenyi Biotec, model: 016210) 

 
Procedure 
 

1. For each group, 2-3 mice at the age of 10-12 weeks old (about 25-30 g per mouse) were 

sacrificed and the pulmonary vasculatures were perfused with PBS until the lungs turned 

white.  

a. After the mice have been euthanized with CO2 exposure, open the chest widely, 

taking care not to puncture the lungs.  

b. In brief, the sacrificed mouse is placed in the supine position and secured to the table. 

Prepare a 10 ml 1x PBS in a syringe with a number 22 needle connected.  

c. After the right femoral artery is cut, introduce the needle into the left heart ventricles 

and slowly inject the PBS until the lungs are well perfused. Meanwhile the blood-PBS 

mixture flow out through the cut femoral artery.   

2. Lungs were collected, minced with scissors into small pieces (∼1 mm), and then 

incubated in 2 ml of 0.25% trypsin with DNase I (100 mg/ml) at 37 °C for 30-45 min with 

continuous mixing. FCS at 1% final concentration was added to inactivate trypsin and 

was chilled on ice. 

Note: In all subsequent steps lung preparations and solutions were kept at 4 °C.  

3. Lung homogenates were adjusted to 20 ml with PBS containing 0.05% BSA and DNase I 

(100 mg/ml) filtered through gauze followed by filtration through nylon filters with 100 μm 

and 40 μm, respectively. The cell concentration is kept at 1 x 106 to 1 x 107 per ml after 

filtration. 

4. The final filtrates were centrifuged at 300 x g for 10 min at 4 °C.  

5. Then, CD45+ cell depletion (remove hematopoietic cells) was performed following the 

manufacturer’s protocol (Miltenyi Biotec). Briefly listed the protocol as below.  

a. After resuspending cell pellet in 90 µl of buffer per 107 total cells, add 10 µl of CD45 

micro beads. Then mix well and incubate for 15 min at 4-8 °C.  

b. Wash cells with 2 ml of and centrifuge at 300 x g for 10 min. Pepette off supernatant 

completely.  

c. Proceed to magnetic separation using Miltenyi magnetic device and collect unlabeled 

cells which pass through the column. This is the CD45- lung cells. 

6. Finally, the nuclear and cytoplasmic proteins from purified lung cells were to be prepared 

in the following steps. 
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7. The lung cells were washed with cold PBS twice and were collected by spinning at 450 x 

g for 5 min.  

8. Then, 200-500 μl of cytoplasmic extract buffer plus protease inhibitor were added into the 

cell pellets.  

9. The pellets were gently mixed, kept on ice for 5 min, and then centrifuged at 3,000 x g for 

5 min.  

10. The supernatants were collected as the cytoplasmic extract. Normally the final protein 

concentrations are around 2.5-4 µg/µl.  

11. The pellets were washed once with 500 μl of cytoplasmic extract buffer, suspended in 

100-200 μl of nuclear extract buffer, gently mixed on ice for 5 min, and centrifuged at 

14,000 x g for 5 min.  

12. The supernatants were collected as the nuclear extract. We usually monitor the purity of 

extracted proteins by running western blot with antibodies against HDAC-1 or histone 3 

as nuclear control and Betta actin as cytoplasmic protein control.   

 

Recipes 
 

1. Cytoplasmic extract buffer  

10 mM KCl 

10 mM Hepes (pH 7.9)  

3 mM MgCl2 

1.0% NP-40  

2. Nuclear extract buffer 

400 mM KCl 

10 mM Hepes (pH 7.9) 

3 mM MgCl2 

1.0% NP-40 
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