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Cleanup of protein mixtures using SP3 beads 
Version: 2025-08-06 

This protocol describes how to perform SP3 (Single-Pot, Solid-Phase, Sample-Preparation) on a 

protein mixture that contains contaminants you would like to remove (e.g. detergents). Direct on-

bead digestion with trypsin is recommended after the clean-up. To see the initial publication of 

this optimized protocol, refer to the work of Hughes at al. 2019 (PMID: 30464214). 

 

1. Materials 

• SP3 beads (Sigma, CAT#65152105050250 and CAT#45152105050250) 

• Acetone (Sigma, CAT#179124) 

• Absolute ethanol (multiple vendors) 

• Water (Thermo Scientific, CAT#10977023) 

• Magnetic separation rack suitable for 1.5ml and 2ml tubes (multiple vendors) 

• Bench top centrifuge with holder for microcentrifuge tubes (multiple vendors) 

• Thermomixer with 2ml tube block (Eppendorf) 

• 1.5ml or 2.0ml Safe-Lock tubes (Thermo Scientific, CAT#05-402-25 or CAT#05-402-7) 

 

2. Recipes 

• 80% (v/v) Ethanol => Prepare fresh! 

 

3. Protocol 

Preparation of SP3 bead stock 

• Vortex the two 15ml containers of bead stock from the manufacturer to re-suspend the 

material. 

• Take 500uL of each of the bead stocks and combine in a fresh 2ml tube. 

• Place on a magnetic rack and wait for beads to settle. Discard the supernatant. 

• Reconstitute the beads in 1ml of water with pipetting and place back on the magnetic rack. 

After the beads settle, discard the supernatant. 

• Repeat the above rinse one additional time (total = 2 rinses). 

• Reconstitute the beads in 500ul of water (100ug/ul). This stock can be stored at 4°C 

indefinitely. 
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SP3 Clean-Up 

• In a clean tube, add 50ug of lysate, 1ul of SP3 beads stock and complete with HPLC water 

to a final volume of 40ul. Keep the remaining lysate at -20°C or -80°C as a backup. 

• Add 160ul of 100% acetone. Gently shake the tube to mix the beads. 

• Incubate at 37°C for 5min with an agitation of 800 rpm (Thermomixer). Note: Prepare the 

digestion buffer during this incubation to save time on the peptide digestion stage. 

• Centrifuge at 5000g for 5min, at room temperature. Using a magnetic rack, discard the 

supernatant. 

• Add 800ul of 80% ethanol and pipette mix to resuspend the beads. 

• Centrifuge at 5000g for 5min, at room temperature. Remove as much supernatant as 

possible. /!\ Do not let the beads dry out. 

• Immediately proceed with peptide digestion (recommended) or resuspend beads in the 

desired buffer. 

 

 

Notes: 

1. SP3 beads can be substituted with BangsLabs Magnefy beads (CAT#MFY0001), or any other 

carboxylate modified particles. Other companies, such as MagReSyn, also offer HILIC beads 

which are also compatible. 

2. The bead stock used in this protocol has a concentration of 50mg/ml. We recommend using 

the beads at a 10:1 (ug of beads : ug of protein) ratio. This is far more than what is necessary: it 

will, however, improve rinsing and elution efficiency by reducing the amount of 'clumping' that 

happens during binding. 

 


