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Peptide desalting by SPE 
Version: 2024-03-20 

This protocol describes how to desalt your peptides using Solid Phase Extraction (SPE), prior to 

mass spectrometry acquisition. This document features several methods that either use 96-well 

SPE plates, SPE tubes or SPE tips (a.k.a. Stagetips). 

 

1. Materials 

Note: Some materials in this section are specific to certain procedures. Refer to section 3 to 

determine which materials fit your situation. 

• SPE medium (choose one of the following): 

o Strata-X microelution SPE plates (CAT# 8M-S100-4GA, Phenomenex) 

o Strata-X C18 10mg, 1ml tube (CAT#8B-S100-AAK, Phenomenex) 

o Empore C18 disk (CAT#66884-U, Sigma) 

• Methanol, HPLC grade (CAT#610090040, Thermo Scientific) 

• Water, HPLC grade (CAT#51140, Thermo Scientific) 

• Trifluoroacetic acid, HPLC grade (CAT#85183, Thermo Scientific) 

• Formic acid, HPLC grade (CAT#85178, Thermo Scientific) 

• Dimethyl sulfoxide (CAT#D8418, Sigma) 

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

• SpeedVac vacuum concentrator (multiple vendors)  

• Plastic inserts 250ul, 6 x 31mm (Chromatographic Specialties Inc, CAT# 
C734025PBS631) 

• Glass vials (Agilent Technologies, CAT#5182-0714) 

• Screw cap with PTFE Septum (Chromatographic Specialties Inc, CAT# C779203B) 

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

and SPE tips procedures only 

• Bench top centrifuge with plate holder rotor (multiple vendors) - 96-well SPE plate 

procedure only 

• AxyMats Sealing mat for 96-well microplates (VWR, CAT#14-222-024) - 96-well SPE plate 

procedure only 

• 96-well PCR microplates (VWR, CAT#14-222-326) - 96-well SPE plate procedure only 

 

2. Recipes 

• Solution A: 100% methanol 

• Solution B: 0.1% (v/v) trifluoroacetic acid  
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• Rinse buffer: 0.1% (v/v) formic acid + 4% (v/v) methanol solution 

• Elution buffer: 0.1% (v/v) formic acid + 60% (v/v) methanol solution 

• Final resuspension buffer: 1% (v/v) DMSO, 0.1% (v/v) formic acid solution 

 

3. Protocol 

Several SPE procedures are available below. Each protocol features different binding capacities 

and, thus, should be chosen accordingly to your samples: 

➢ 96-well SPE plate: assuming a 10% binding capacity, it can bind up to 200ug of peptides 

(the model of plate mentioned in the material section contains 2mg of material). 

➢ SPE tube: assuming a 10% binding capacity, it can bind up to 5mg of peptides (the tubes 

mentioned in the material section contains 50mg of material each). 

➢ SPE tip or Stagetip: the binding capacity of your home-made Stagetips depends on the 

size and the number of C18 disk layers in your tips. Therefore, it can be fine-tuned to 

better fit your needs. To have a general idea, each disk layer in a 200ul tip will generally 

bind 2-4ug of peptides. For more information, refer directly to the C18 disk's 

manufacturer's website. 

 

3.1. 96-well SPE plate 

Sample cleanup with the SPE plate 

• Add 200uL of solution A to the SPE plate wells and centrifuge at 250g for 3 min. Empty 

the collection plate to the waste. 

• Add 200uL of solution B and centrifuge again at 250g for 3 min. Empty the collection plate 

to the waste. 

• Add 200uL of your peptide samples to the SPE plate wells and centrifuge at 250g for 3 

min. Empty the collection plate to the waste. 

• Repeat the previous step as many times as necessary to load the remainder of the sample. 

• Add 200ul of Rinse buffer to each well and centrifuge at 250g for 3 min. 

• Add 200ul of Elution buffer to each well and centrifuge one last time at 250g for 3 min. 

• Transfer the elution from the collection plate into a clean tube. 
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Preparation for mass spectrometry acquisition 

• Concentrate your peptides using a Speedvac. 

• Once dried, reconstitute your peptides in the reconstitution buffer to a final concentration 

of 1ug/ul or 0.5ug/ul. If your peptides are too diluted, resuspend in 12ul of resuspension 

buffer. 

Note: Peptides can be quantified using any adapted commercial kit.  

• Transfer each sample into a single-use plastic insert. Put the insert back into its 

corresponding Eppendorf and centrifuge again at 1000g for 30s (room temperature). 

• Put each insert into a small glass vial and crew the rubber cap on. Samples can now be 

sent to the desired mass spectrometer or stored at -20°C until future acquisition. 

 

3.2. SPE tubes 

Sample cleanup with SPE tubes 

• Add 800uL of solution A to the SPE plate wells and elute using a vacuum manifold or 

positive pressure with a pipette. The desired flow rate is ~1ml/min. 

• Add 800uL of Buffer B to the SPE tube and elute as above. 

• Add up to 800uL of the peptide samples to the SPE tube and elute as previously. 

• Repeat the previous step as many times as necessary to load the remainder of the sample. 

• Add 800uL of Rinse buffer to the SPE tube and elute as above. 

• Add 800uL of Elution buffer to the SPE tube and elute into a new 1.5ml collection tube. 

Preparation for mass spectrometry acquisition 

• Concentrate your peptides using a Speedvac. 

• Once dried, reconstitute your peptide in the reconstitution buffer to a final concentration of 

1ug/ul or 0.5ug/ul. If your peptides are too diluted, resuspend in 12ul of resuspension 

buffer. 

Note: Peptides can be quantified using any adapted commercial assay kit.  

• Transfer each sample into a single-use plastic insert. Put the insert back into its 

corresponding Eppendorf and centrifuge again at 1000g for 30s (room temperature). 

• Put each insert into a small glass vial and crew the rubber cap on. Samples can now be 

sent to the desired mass spectrometer or stored at -20°C until future acquisition. 
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3.3. SPE tips or Stagetips 

Stagetip preparation 

Important note: The binding capacity of your home-made Stagetips depends on the size and 

the number of C18 disk layers in your tips. The more layers you have, the more peptides you 

will bind. Therefore, you can personalize your Stagetips to better fit your needs. For more 

information, refer directly to the disk’s manufacturer’s website. 

 

• Using a pipette tip, punch as many holes as desired into the C18 stock disk to stack up 

disk plugs into the tip. At the BMS Core Facility, we recommend using 3 disk layers in a 

200ul sterile pipette tip. 

 

Sample Cleanup with Stagetips 

Important note: One of the key criteria for successful Stagetip cleanup is to avoid your 

bead bed to dry out. Your flow rate is dependent on the number of disk layers present in 

your Stagetip. The more layers, the slower your flow rate will be. Therefore, you may need 

to adapt the following centrifuge time to always have a small volume of liquid in the 

Stagetip and avoid drying the beads bed. The following centrifuge times are adapted for 3 

disk layers in a 200ul pipette tip. 

• Add 120uL of solution A to the Stagetip and elute using a centrifuge at 600g for 3.5 min. 

Discard the flow-through. 

• Add 120uL of solution B to the Stagetip and elute as above. Discard the flow-through. 

• Add 120uL of your peptide sample to the Stagetip and elute as previously mentioned.  

• Repeat the previous step as many times as necessary to load the remainder of the sample. 

• Add 200uL of Rinse buffer to the Stagetip and elute using a centrifuge at 600g for 6 min. 

• Add 150uL of Elution buffer to the Stagetip and elute into a fresh 1.5ml collection tube at 

600g for 15 min. 

Preparation for mass spectrometry acquisition 

• Concentrate your peptides using a Speedvac. 

• Once dried, reconstitute your peptide in the reconstitution buffer to a final concentration of 

1ug/ul or 0.5ug/ul. If your peptides are too diluted, resuspend in 12ul of resuspension 

buffer. 

Note: Peptides can be quantified using any adapted commercial assay kit.  

• Transfer each sample into a single-use plastic insert. Put the insert back into its 

corresponding Eppendorf and centrifuge again at 1000g for 30s (room temperature). 
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• Put each insert into a small glass vial and crew the rubber cap on. Samples can now be 

sent to the desired mass spectrometer or stored at -20°C until future acquisition. 


