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This is a collection of protocols for the lysis of cells or tissue samples for general purposes. 
In general, lysis in SDS-containing buffers (sample buffer of S-Trap buffer) is more efficient than solubilisation in more gentle buffers like RIPA buffer. Using SDS possibly followed by sonication is a harsh and universal method of denaturing and dissolving proteins.
Furthermore, an essential parameter in cell/tissue lysis is the ratio of cell/tissue mass to lysis buffer. Using too little buffer will result in incomplete denaturation and solubilisation while using too much will result in overly dilute samples. This requires some experimenting with different ratios. 
After preparing the lysate, also run 5-20 µg protein on an SDS-PAGE gel to visualize the protein content of the sample using Coomassie Brilliant Blue for staining. When submitting samples for proteomics, include a picture of the result in the sample submission file. This is important to assess the quality and content of the sample.	

Table 1. Reagents and Materials
	Reagent 
	Composition
	Storage 

	1x Lysis Buffer
	5% SDS, 50 mM Tris pH 8.0
Make by diluting 2x S-Trap Buffer 1:1 with MilliQ water
	Prepare fresh 

	2x S-Trap Buffer
	10% SDS , 100 mM Tris pH 8.0
	1 year at RT



	Material
	Description
	Order 

	Kontes Pellet Pestle
	Polypropylene pestle fitting a 0.5-mL microtube
	Fisher Scientific Cat# 12-141-368 or 13236679 (NL)





Protocol 1 - Preparation of Cell Line Lysates

As a generic lysis buffer, we use S-Trap buffer containing 5% SDS, which (after proper dilution) allows use of samples in different downstream workflows. For one-off analyses on gel, reducing sample buffer (RSB) used in SDS-PAGE can also be used. 
Wash cells 3x with PBS or serum-free medium.
· Monolayers: wash cell layer in the flask/dish. 
· Suspension cells: wash the cell pellet.
After the last wash, remove all washing liquid and quickly take up cells in 1x Lysis Buffer (RT).
· Monolayers: add buffer (50-100 μL/106 cells) and directly scrape cells into the buffer
· Suspension cells: resuspend cell pellet in the buffer (1 mL/T75 flask~107 cells)
· SDS precipitates at low temperatures, so add room-temperature Lysis Buffer
Vortex thoroughly 10-20 s.
· For samples lysed in RSB, subsequently heat for 5-10 min at 99 oC in a heating block. 
If the sample is slimy/viscous, this is a sign of released DNA. One can first try to add another 50% of 1x Lysis Buffer and vortex again, but sonication on ice is advised to shear the DNA. 
· Use, e.g., a Branson cuphorn sonicator for small volumes (<200 µL; 1X20 s pulse, program 1), or a Fisher p120 probe sonicator for larger volumes (5X1 s pulse, 2s off, 20% amplitude).
If needed, spin down insoluble material (5 min, 10,000 g) and transfer supernatant to new tube. 
· However, the insoluble pellet may contain proteins of interest, so only include this step if there is a large amount of debris that may interfere with downstream workflows. 
(Not for samples taken up in RSB)
Measure protein concentration with a BCA assay. 
· SDS interferes with the BCA assay, so add the same volume of 1X Lysis Buffer to the BSA calibration curve samples as the volume of the tested samples. Add MilliQ water to the sample wells to get equal volumes in all wells.   
Proceed with a downstream workflow or store samples at -20 oC (short term) or -80 oC (long term).


Protocol 2 - Preparation of Tissue Lysates from Tissue Pieces

As a generic lysis buffer, we use S-Trap buffer containing 5% SDS, which (after proper dilution) allows use of samples in different downstream workflows. For one-off analyses on gel, reducing sample buffer (RSB) used in SDS-PAGE can also be used.
1. Create a clean, cold surface (cooled with dry ice) for cutting the tissue.
· This can be done in several ways, depending on your liking: e.g., wrap a piece of dry ice in tin foil, or fill a tin vial (generally used for tissue storage in liquid nitrogen) with dry ice, and use it upside down as a little "cutting table"; a cleaned glass plate/slide on dry ice may also be used; some 'hoar frost' will inevitably develop
Cool a labelled 1.5‐mL Eppendorf microcentrifuge tube, place it on a balance, tare the balance, and return it to dry ice (or liquid nitrogen).
Use a clean and cold scalpel (immerse in liquid nitrogen) to cut off a small piece of the tissue: 
aim for 5-20 mg.
· The crushing procedure does not work well for smaller or larger pieces
Quickly weigh the piece of tissue in the cooled microcentrifuge tube used to tare. Immediately return the tube to dry ice.
Calculate the required volume of 1x Lysis Buffer to homogenise the pertinent piece of tissue
· Use a proper buffer‐to‐tissue ratio for the tissue you are using; this may differ for different tissues, but a good starting point is 40 μL buffer per mg tissue (e.g. homogenise 20 mg tissue in 800 μL 1x Lysis Buffer)
· If there is no reasonable estimate of the buffer‐to‐tissue ratio to be used , try a range of ratios in a test experiment to determine optimal homogenisation conditions
Cool the microcentrifuge tube containing the tissue piece as well as the tip of a plastic homogenisation pestle (e.g., a Kontes Pellet Pestle for 0.5‐mL tubes, see picture) by immersing them in liquid nitrogen.
      [image: ]  Microcentrifuge tube with Kontes Pellet Pestle for tissue crushing/homogenisation
Place the microcentrifuge tube firmly in a tube rack, and quickly crush the tissue with the cooled pestle until it has become a powder.
· Be careful, fragments may eject out of the tube; if necessary use a tiny cover of tin foil or a tube lid through which you stick the pestle to make sure all tissue pieces stay in the tube



Add the calculated amount of 1x Lysis Buffer (RT), and mix well using the pestle
· SDS precipitates at low temperatures, so add room-temperature Lysis Buffer
· If the lysate is too slimy/viscous, add more 1x Lysis Buffer and mix well
· For samples lysed in RSB, immediately heat the tube for 5‐10 min at 99°C in a heating block
Spin down particulates in a microcentrifuge (maximum speed) for 5‐10 minutes at room temperature.
Transfer the supernatant to a new, properly labelled microcentrifuge tube.
If there is a big pellet, you can add another 25‐50 μl of 1x Lysis Buffer to it, homogenise with the pestle, and spin down again. You should then pool the two lysates.
(Not for samples taken up in RSB)
Measure protein concentration with a BCA assay. 
· SDS interferes with the BCA assay, so add the same volume of 1X Lysis Buffer to the BSA calibration curve samples as the volume of the tested samples. Add MilliQ water to the sample wells to get equal volumes in all wells.   
If not proceeding with a downstream workflow, store samples at -20 oC (short term) or -80 oC (long term).


Protocol 3 - Preparation of Tissue Lysates from Tissue Slices
Important General Remarks
· Keep frozen tissue on dry ice / liquid nitrogen until the last moment. Make the tissue lysates one by one to avoid that lysates warm up or even reach room temperature
· Avoid that lysates are on ice for extended times while others are being sonicated
· Tissue samples are lysed sequentially to prevent delay and inter-sample procedure variations
· A potter/pestle will only be necessary if tissue has not or not sufficiently been sliced previously
1. Generate the desired amount of sliced tissue (enough to yield 5-10 mg protein) by cutting slices (10-20 µm) from a tissue piece/block using a cryostate, while making sure that all tissue, materials, and slices are being kept at -20 oC continuously.
· While cutting, transfer slices to labelled 1.5- or 2-mL (pre-cooled) microtubes, and keep the tubes in the cryostate
Transfer the microtubes to liquid nitrogen without delay. For large amounts or large blocks of tissue, 5-mL Eppendorf vials may be useful. 
Add the required amount of 1x Lysis Buffer (RT) in a predetermined ratio to the tissue.
· SDS precipitates at low temperatures, so add room-temperature Lysis Buffer
· In our experience with colorectal tumors, 20 slices of 10 µm thickness from a 1-cm2 area tissue block will give a tissue wet weight of 20 mg and 2 mg protein. The optimal tissue-to-buffer ratio (mg/µL) lies around 1:20 to 1: 40, meaning that 100 mg tissue should be lysed in 2-4 mL for optimal protein solubilisation. Using a ratio of 1:20 for average-sized tissue blocks, the resulting protein concentration in the lysate will be  ~2-4 mg/mL. For large blocks and/or a large number of cryosections, it is advised to use a ratio of 1:30 to 1:40. Since each tissue type may be different, one should perform a test lysis with these ratios prior to an experiment.
Vortex the tissue at maximum speed (30-60 seconds) until all tissue has been solubilised. If the lysate is very viscous, additional 1x Lysis Buffer may be added to ensure optimal protein extraction.
Sonicate samples without delay.
· E.g., using a Branson high intensity cuphorn sonicator perform three cycles of 15 s on--60 s off at maximum amplitude
Centrifuge in a tabletop centrifuge for 15 min at maximum speed and room temperature if the samples are in 1.5- or 2-mL microtubes, or for 30 min at 6000 x g if the volume is larger.
Transfer supernatants to new, pre-labelled microtubes. 
Measure protein concentration with a BCA assay. 
· SDS interferes with the BCA assay, so add the same volume of 1X Lysis Buffer to the BSA calibration curve samples as the volume of the tested samples. Add MilliQ water to the sample wells to get equal volumes in all wells.   
Snap-freeze lysates in liquid nitrogen, and store at -80 oC until they are needed.

Protocol 4 - Preparation of Tissue Lysates from Tissue Biopsies
Important General Remarks
· Tissue samples are lysed sequentially to prevent delay and inter-sample procedure variations
· Avoid grinding with a potter to prevent loss of tissue and lysate
· Avoid that lysates are on ice for extended times while others are being sonicated
· A pestle will only be necessary if tissue has not or not sufficiently been sliced previously
1. Cut needle biopsies ‘longitudinally’ into 10-µm slices using a cryostat at -20 oC. 
· See Protocol 3 for cryosectioning procedures
1. Prepare and store sandwich slides (5 µm thickness) to be used for HE staining/Ki67 staining separately.
1. Add 500-750 µL 1x Lysis Buffer to the sliced biopsy.
1. Vortex the tissue at maximum speed (30-60 seconds) until all tissue has been solubilised. If the lysate is very viscous, additional 1x Lysis Buffer may be added to ensure optimal protein extraction.
· If the lysate is very viscous, additional 1x Lysis Buffer may be added to ensure optimal protein extraction
1. Sonicate samples without delay.
· E.g., using a Branson high intensity cuphorn sonicator perform three cycles of 15 s on-60 s off at maximum amplitude
1. Centrifuge in a tabletop centrifuge for 15 min at maximum speed and room temperature.
1. Transfer supernatants to new, pre-labelled microtubes.
Measure protein concentration with a BCA assay. 
· SDS interferes with the BCA assay, so add the same volume of 1X Lysis Buffer to the BSA calibration curve samples as the volume of the tested samples. Add MilliQ water to the sample wells to get equal volumes in all wells.   
Snap-freeze lysates in liquid nitrogen, and store at -80 oC until they are needed.
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