
Bug Buster Protein Extraction 

 
N.B. The BugBuster Protein Extraction Reagent protocol was taken from the Merck 

Millipore website. 

The following protocol is for obtaining the soluble fraction when using BugBuster 
Protein Extraction Reagent, BugBuster 10X Protein Extraction Reagent, BugBuster 
(primary amine-free) Protein Extraction Reagent, BugBuster Plus Benzonase 
Nuclease and BugBuster Plus Lysonase Kit. 

1. Harvest cells from liquid culture by centrifugation at 10,000 × g for 10 min using a 
weighed centrifuge tube. For small scale extractions (1.5 ml or less), centrifugation 
can be performed in a 1.5-ml tube at 14,000–16,000 × g. Decant and allow the pellet 
to drain, removing as much liquid as possible. Determine the wet weight of the 
pellet. 

Note: If using BugBuster 10X Protein Extraction Reagent, dilute to 1X in desired 
buffer. 

2. Resuspend the cell pellet in room temperature BugBuster reagent by pipetting or 
gentle vortexing, using 5 ml reagent per gram of wet cell paste. This typically 
corresponds to about 2.5 ml per 50-ml culture. For small cultures, use up to 1/5 
culture volume for resuspension (e.g., use 300 μl BugBuster for 1.5-ml cultures). 
There are no adverse effects to using larger volumes of BugBuster, if needed. 

3. Optional but highly recommended: To reduce viscosity of the lysate, add 1 μl (25 
units) Benzonase® Nuclease per 1 ml BugBuster reagent (125 Units/gram cell 
paste) used for resuspension. Although Benzonase requires Mg2+ for activation, no 
addition of Mg2+ is required for viscosity reduction or nucleic acid digestion under 
the conditions described here. 

4. Optional but highly recommended: To improve protein extraction efficiency in 
non-pLysS and -pLysE hosts, add 1 KU rLysozyme™ Solution per 1 ml BugBuster 
reagent (5 KU/gram cell paste). rLysoyzme Solution can be diluted using rLysozyme 
Dilution Buffer (100 mM NaCl, 50 mM Tris-HCl, 1 mM DTT, 0.1 mM EDTA, 0.1% 
Triton® X-100, pH 7.5). Dilutions should be stored on ice or at 4°C, but used as soon 
as possible after dilution. 

Note: Alternatively, Lysonase Bioprocessing Reagent (Cat. No. 71230), an optimized 
ready-to-use mix of rLysozyme Solution and Benzonase Nuclease, can be used 
instead of separate additions of Benzonase and rLysozyme. For efficient protein 



extraction with BugBuster, use 10 μl Lysonase per gram wet cell paste. 

5. Optional: Add protease inhibitors. Protease inhibitors are compatible with 
BugBuster, Benzonase and rLysozyme. Please see the General considerations 
section on p 4 for recommended protease inhibitors. 

6. Incubate the cell suspension on a shaking platform or rotating mixer at a slow 
setting for 10–20 min at room temperature. 

Note: If Benzonase was added, the extract should not be viscous at the end of the 
incubation. 
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7. Remove insoluble cell debris by centrifugation at 16,000 × g for 20 min at 4°C. If 
desired, save the pellet for inclusion body purification as described on p 7. 

8. Transfer the supernatant to a fresh tube. For SDS-PAGE analysis, remove a small 
sample (25–50 μl) and combine with equal volume of 4X SDS Sample Buffer (Cat. 
No. 70607-3). Immediately heat for 3 min at 85°C to denature proteins and then store 
at –20°C until SDS-PAGE analysis. 

9. The remaining soluble extract can be loaded directly onto any Novagen 
purification resin (and numerous other systems). Maintain clarified extracts on ice for 
short term storage (2–3 h) or freeze at –20°C until needed. Extracts should be stored 



at a temperature compatible with target protein activity; some target proteins may 
be inactivated by freeze-thaw cycles. 

 


