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Cell Lysis and Protein Extraction Procedures 
(Microbial Cultures) 

 
 
Reproducible sample preparation from bacteria 
and yeast is challenging because the cells may 
release proteases and other enzymes into the 
growth medium (Harder et al. 1999, Drews et al. 
2004, Poetsch and Wolters 2008). Wash the 
cultures thoroughly with isotonic buffers and take 
precautions to inactivate the proteolytic activity 
after cell lysis. Extensive disruption of microbial 
cells is required and is usually performed with the 
help of a French press, bead impact instruments, 
or sonicator. Use the MicroRotofor cell lysis kit 
(bacteria), the MicroRotofor cell lysis kit (yeast), 
or the protocol below. This protocol relies on cell 
lysis with ultrasonic waves in combination with a 
solubilization in SDS under elevated temperature 
to ensure deactivation and denaturation of 
proteases. 
 
Reagents 

 SDS sample solubilization buffer 
 2-D sample solution 
 Cell washing buffer 

 
Protocol 
 
1. Centrifuge cells (~5 × 107) at 5,000 × g for 3 
min and resuspend the pellet in an equal volume 
of 2-D cell washing buffer heated at 37°C and 
centrifuge again. Repeat two more times to 
remove all interfering material (extracellular 
proteases and growth media). 
 
2. Add ~150 μl hot (95°C) SDS sample 
solubilization buffer to the pellet and vortex 
thoroughly. 
 
3. Sonicate the sample solution 10 times for 1 
sec each at ~60 W and ~20 kHz. 
 

4. Incubate the sample at 95°C for 5 min. 
 
5. Cool the sample to 20°C and dilute with ~500 
μl of 2-D sample solution. Incubate for another 20 
min at room temperature. The final SDS 
concentration should not exceed 0.25% in the 
extract to be applied onto the IPG strip; 
therefore, be sure that the total volume is 
maintained during the SDS boiling step. 
 
6. Centrifuge the sample solution at 20°C for 30 
min at 14,000 × g and harvest the supernatant. 
 
7. Perform the protein assay. The protein 
concentration should be ~5 μg/μl. 
 
 
Buffers and solutions 
 
SDS sample solubilization buffer (50 ml) 
1% (w/v) SDS, 100 mM Tris-HCl (pH 9.5) 
SDS 0.5 g 
Tris base 0.6 g 
Distilled or deionized H2O 40 ml 
Titrate to pH 9.5 with diluted HCl 
Distilled or deionized H2O to 50 ml 
Store at 25°C 
 
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 
 
 
For More information on related products, 
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