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Boster’s Mammalian Membrane Protein Extraction Kit is
a simple, rapid and reproducible method to prepare

cellular protein fractions highly enriched in membrane and
hydrophobic proteins.
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List of Components

Description Quantity Volume Catalog Number

Permeabilization Buffer 1 30mL AR0155-1

Solubilization Buffer 1 100mL AR0155-2

Overview

Product Name Mammalian Membrane Protein Extraction Kit

SKU/Catalog Number AR0155

Pack Size 1 kit

Assays per kit 60 assays for mammalian cell pellet fractions containing 5× 106 cells each

30 assays for tissue samples containing 50mg of tissue

Storage & Expiration Upon receipt store Permeabilization Buffer and Solubilization Buffer at 4°C. Mammalian
Membrane Protein Extraction Kit is stable for one year. Product is shipped on ice.

Equivalent Bio-Rad (Product No. 1632088), Millipore Sigma (Product No. CE0050)

Compatibility The extracted membrane proteins are compatible with many downstream applications such as
SDS-PAGE, BCA protein assay, western blotting, immunoprecipitation and enzymatic activity
analysis.

Cite This Product Mammalian Membrane Protein Extraction Kit (Boster Biological Technology, Pleasanton CA,
USA, Catalog # AR0155)
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Introduction

The Mammalian Membrane Protein Extraction Kit is a simple, rapid and reproducible method to prepare cellular protein
fractions highly enriched in membrane and hydrophobic proteins. This kit reduces sample complexity in order to improve the
chances of identifying low abundance proteins, such as membrane proteins, and to simplify proteomic studies. Unlike many
procedures used to isolate membrane proteins, this kit does not require the use of ultracentrifugation nor the preparation of
density gradients.
The kit is based on the separation of membrane proteins by temperature-dependent phase partitioning using Triton X-114
detergent. The sample is first mixed and homogenized in Permeabilization Buffer. After a brief incubation at 37°C, the sample
is centrifuged, producing an upper aqueous phase and a lower detergent-rich phase. Proteins that were anchored to the
membrane or proteins containing one or two transmembrane domains are efficiently partitioned to the detergent-rich phase.
Cytoplasmic proteins partition into the aqueous phase. An insoluble pellet is also formed and is a source of more complex
membrane proteins.
Membrane proteins are typically extracted with an efficiency of up to 90%. Cross-contamination of cytosolic proteins into the
membrane fractions is usually less than 10%. Extraction of membrane protein can be finished in 120 minutes. And the
extracted membrane proteins are compatible with many downstream applications such as SDS-PAGE, BCA protein assay,
western blotting, immunoprecipitation and enzymatic activity analysis.

Important Product Information

 For optimal results, include protease inhibitor (Product No. AR1182) and phosphatase inhibitor (Product No. AR1183) in the

Permeabilization and Solubilization Buffers.

 Chill Permeabilization Buffer and Solubilization Buffer on ice prior to use.

 Solubilization Buffer may turns turbid or cloudy under low temperature conditions. Mix thoroughly prior to use.
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 To directly quantify proteins in the membrane fraction, use a protein assay such as Bosterbio BCA Protein Assay Kit

(Product No. AR0146) or Micro BCA Protein Assay Kit (Product No. AR1110)

 If the detergent in the membrane fraction interferes with downstream applications, decrease the amount of detergent in the

sample. However, the decrement will need to be empirically determined since removing too much detergent may result in

protein precipitation.

 Both fractions are compatible with SDS-PAGE.

Additional Materials Required

 Protease inhibitor (Product No. AR1182) and phosphatase inhibitor (Product No. AR1183)

 Heat block/bath set at 37°C

 2 ml microcentrifuge tubes

 Tissue homogenizer

 Sonicator

 Vortex mixer

 Cell scraper

 Microcentrifuge capable of spinning at 16,000 x g

Procedure for Membrane Protein Extraction from Different Sample Types

Choose the appropriate protocol for the sample type used.

Protocol 1: Adherent Mammalian Cells & Suspension Mammalian Cells
1. Adherent Mammalian Cells: In a microcentrifuge tube, resuspend 5×106 cells in the growth media by scraping the cells

off the surface of the plate with a cell scraper. Centrifuge harvested cell suspension at 600xg for 5min, then carefully

remove and discard the supernatant.

2. Suspension Mammalian Cells: In a microcentrifuge tube, harvest 5×106 cells by centrifugation at 600xg for 5min.

Carefully remove and discard the supernatant.

3. Resuspend the cells in chilled PBS. Centrifuge at 600xg for 5min, then carefully remove and discard the supernatant.

4. Add 0.5mL of chilled Permeabilization Buffer to the cell pellet. Vortex Briefly to obtain a homogeneous cell suspension.

Incubate on ice for 15 minutes. Vortex the suspension 3-4 times, 30 sec each.

5. Sonicate the suspension on ice with an ultrasonic probe to break open the cells and fragment the genomic DNA. During

sonication, care must be exercised to prevent heating of the sample. Sonicate the sample using 30-40 sec bursts until lysis

is complete (typically 3-4 times). Chill the suspension on ice for 1 min between each ultrasonic treatment.

6. Add 0.5mL of chilled Solubilization Buffer to the pellet. Incubate on ice for 10 minutes. Vortex the suspension 4-5 times, 60

sec each. Maintain the tube in an ice-water bath for 30–60 sec between each vortexing step.
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7. Transfer the tube to a 37°C heating block or water bath and incubate for 30 min. Mix the suspension for 30 sec periodically

(3 to 4 times).

8. Centrifuge the tube in a microcentrifuge at 16000×g for 5 min at room temperature. Examine the tube carefully. You should

notice two phases. Remove and transfer the top layer, containing the hydrophilic proteins, to a clean tube.

9. Add 0.5mL of chilled Solubilization Buffer to the tube containing the bottom phase. Repeat steps 6 through 8.

10. Again remove the top layer and pool with the top layer that was collected earlier. Label this tube of pooled top layers

Hydrophilic Protein Fraction (Cytoplasmic proteins). If no further downstream applications are to be immediately performed,

aliquot and quick-freeze the hydrophilic protein fraction on ice and then store at -80°C for future use.

11. Collect the bottom phase and transfer to a new tube. Label this tube Hydrophobic Membrane Protein Fraction. Proceed to

downstream application. Immediately use the Hydrophobic Membrane Protein Fraction stored on ice or store aliquots at -

80°C for future use.

12. If there is any debris at the interface, either remove it and set aside for later analysis or discard.

Protocol 2: Tissue
1. Place 50mg of fresh tissue into chilled PBS and rinse several times. Cut the tissue into small pieces.

2. In a microcentrifuge tube, add 0.5mL of chilled Permeabilization Buffer to the tissue and homogenize in a tissue

homogenizer on ice until an even suspension is obtained.

3. Incubate on ice for 15 min. Vortex the suspension 3-4 times, 30 sec each.

4. Sonicate the suspension on ice with an ultrasonic probe to break open the cells and fragment the genomic DNA. During

sonication, care must be exercised to prevent heating of the sample. Sonicate the sample using 30-40 sec bursts until lysis

is complete (typically 3-4 times). Chill the suspension on ice for 1 min between each ultrasonic treatment.

5. Add 0.5mL of chilled Solubilization Buffer to the pellet. Incubate on ice for 10 minutes. Vortex the suspension 4-5 times, 60

sec each. Maintain the tube in an ice-water bath for 30-60 sec between each vortexing step.

6. Transfer the tube to a 37°C heating block or water bath and incubate for 30 min. Mix the suspension for 30 sec periodically

(3 to 4 times).

7. Centrifuge the tube in a microcentrifuge at 16000×g for 5 min at room temperature. Examine the tube carefully. You should

notice two phases. Remove and transfer the top layer, containing the hydrophilic proteins, to a clean tube.

8. Add 0.5mL of chilled Solubilization Buffer to the tube containing the bottom phase. Repeat steps 5 through 7.

9. Again remove the top layer and pool with the top layer that was collected earlier. Label this tube of pooled top layers

Hydrophilic Protein Fraction (Cytoplasmic proteins). If no further downstream applications are to be immediately performed,

aliquot and quick-freeze the hydrophilic protein fraction on ice and then store at -80°C for future use.

10. Collect the bottom phase and transfer to a new tube. Label this tube Hydrophobic Membrane Protein Fraction. Proceed to

downstream application. Immediately use the Hydrophobic Membrane Protein Fraction stored on ice or store aliquots at -

80°C for future use.

11. If there is any debris at the interface, either remove it and set aside for later analysis or discard.
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SDS-PAGE protocol of isolated membrane proteins
1. Add 0.9mL of acetone to 100μL of isolated membrane protein solution. Incubate on ice for 20 min.

2. Centrifuge at 10000×g for 20 min. Remove and discard the supernatant

3. Incubate the membrane proteins on ice for 10 min with tube cap unclosed.

4. Add sample loading buffer into the tube and place the tube in a boiling water bath for 5 min.

5. Load the supernatant into the wells of the SDS-PAGE gel if insoluble fractions remain or include reagents such as Urea,

Thiourea, NDSB-20 in the tube to dissolve the membrane protein thoroughly.

Figure 1. Isolation and enrichment of membrane proteins from lung and liver
Membrane proteins were isolated from frozen mouse lung and liver tissue (0.1g) following the Mammalian Membrane Protein

Extraction Kit protocol. Membrane and cytosolic proteins (10ug) were separated by SDS-PAGE and transferred to a

nitrocellulose membrane. Incubate with primary antibodies. Images were generated using Boster Hypersensitive ECL

chemiluminiscence substrate (Product No. AR1170).
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Figure 2. Membrane protein yields from common cell lines obtained with Boster Mammalian Membrane Protein
Extraction Kit
Membrane proteins were isolated from 5×106 different cells following the Mammalian Membrane Protein Extraction Kit protocol.

Membrane protein yield was determined by BCA Protein Assay Kit (Product No. AR0146).

Troubleshooting

Problem Possible Cause Solution

Contamination of membrane
fraction with cytosolic proteins

Incomplete removal of
permeabilized cell supernatant

Ensure complete removal of cytosolic
extract

Cells were not permeabilized
completely

Increase incubation time or strokes of
homogenization

Low membrane protein yield

Incomplete membrane protein
isolation Increase incubation time

Not enough cells/tissue Increase cell number or amount of
starting tissue

Related Boster Products

AR1182 Broad Spectrum Protease Inhibitor Cocktail
AR1183 Broad Spectrum Phosphatase Inhibitor Cocktail
AR0146 BCA Protein Assay Kit
AR1110 Micro BCA Protein Assay Kit
AR0131 SDS-PAGE Loading Buffer (2×)
AR1170 Hypersensitive ECL Chemiluminiscence Substrate


