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Cell Lysis and Protein Extraction Procedures 
(Human Cells) 

 
 
Suspension Cultured Human Cells 
Use the cell lysis kit (mammalian) or the protocol 
below, which uses 2-D sample solution and a 
sonicator for cell lysis and protein extraction. Use 
0.5 ml of 2-D sample solution with 3 × 107 cells. 
 
Reagents 

 2-D sample solution 
 Cell washing buffer 

 
1. Pellet the cells by centrifugation at 2,000 × g 
for 5 min at 4°C. 
 
2. Discard the supernatant and wash pelleted 
cells in cold cell washing buffer. Repeat steps 1 
and 2 two times. 
 
3. Add 2-D sample solution to the pelleted cells 
and suspend the pellet with a pipet. 
 
4. Place the cell suspension on ice, incubate 5 
min, and sonicate at appropriate intervals. Check 
lysis efficacy by light microscopy. 
 
5. Centrifuge cell debris at 14,000 × g for 15 min 
and transfer supernatant to a new vial. 
 
6. Perform a protein assay of the supernatant. A 
protein concentration of 3–5 mg/ml is best for 2-D 
electrophoresis. 
 
Monolayer Cultured Human Cells 
Use the MicroRotofor cell lysis kit (mammalian) 
or the protocol below, which uses 2-D sample 
solution and a sonicator for cell lysis and protein 
extraction. Use 0.5 ml of 2-D sample solution 
with 3 × 107 cells. 
 
Reagents 

 2-D sample solution 
 Cell washing buffer 

 
Protocol:  
1. Carefully remove (decant) culture medium 
from cells. Wash cells twice with cell washing 
buffer. 
 
2. Add 2-D sample solution to the cells and keep 
on ice for 5 min. Swirl the plate occasionally to 
spread the buffer around the plate. 
 
3. Use a cell scraper to collect the lysate and 
transfer to a microcentrifuge tube. 
 
4. Place the cell suspension on ice, incubate 5 
min, and sonicate at appropriate intervals. Check 
lysis efficacy by light microscopy. 
 
5. Centrifuge the cell debris at 14,000 × g for 15 
min and transfer the supernatant to a new vial. 
 
6. Perform a protein assay of the supernatant. A 
protein concentration of 3–5 mg/ml is best for 2-D 
electrophoresis. 
 
 
Buffers and solutions 
 
2-D sample solution (50 ml) 
7 M urea, 2 M thiourea, 4% (w/v) CHAPS, 40 mM 
DTT, 
 0.2% (w/v) ampholytes (pH 3–10) 
 Urea/thiourea stock solution 48 ml 
 CHAPS 2.0 g 
 Ampholytes, pH 3–10 250 μl 
 DTT 0.31 g 
 Bromophenol blue (1%) 10 μl 
 Distilled or deionized H2O to 50 ml 
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Cell washing buffer (1 L) 
 10 mM Tris-HCl, pH 7.0, 250 mM sucrose 
 Tris base 1.21 g 
 Sucrose 85.58 g 
 Distilled or deionized H2O 800 ml 
 Dissolve 
 Adjust pH to 7.0 with HCl 

 Distilled or deionized H2O to 1 L 
 Store at 4°C 
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