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Creation of MS Quality Control standards 
Version: 2025-08-06 

This protocol explains how to create quality control standards used to monitor mass spectrometer 

performances for proteomics. The goal is to use a representative sample for your desired use. At 

the BMS Core Facility, a complex mixture of total proteome derived from several human cancer 

cell lines is used as a reference. Main steps of this protocol include cell disruption, protein 

quantification, SP3 clean-up, peptide digestion coupled with reduction and alkylation and HPLC 

desalting. 

 

1. Materials 

1.1. Cell disruption 

• MP Biomedicals Lysing Matrix A, 2ml tubes (Fischer scientific CAT#MP116910050) 

• Ammonium bicarbonate (Sigma, CAT#A6141) 

• Urea (Sigma, CAT#51456) 

• MgCl2 (Sigma, CAT#M8266) 

• Triton X100 (Sigma, CAT#93443) 

• 20% SDS (Thermo Scientific, CAT#BP1311) 

• cOmplete protease inhibitor tablets, EDTA free (Sigma, CAT#11836170001) 

• Benzonase (EMD Millipore CAT# 70664-10KU)  

• Water (Thermo Scientific, CAT#10977023) 

• Bead beading instrument (At the BMS Core Facility: Qiagen TissueLyser II) 

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

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

1.2. Protein quantification 

• Pierce BCA Protein Assay Kit (Thermo Scientific, CAT#23225) 

• Any 96-well plate, flat bottom and non-coated 

• Any 96-well plate reader able to read absorbance at 562nm 

1.3. SP3 Clean-Up 

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

1.4. Peptide digestion, reduction and alkylation 

• Calcium chloride (Sigma, CAT#C4901) 

• Ammonium bicarbonate (Sigma, CAT#A6141) 

• Acetic acid (Sigma, CAT#A6283) 

• Dithiothreitol (Sigma, CAT#43815) 

• Iodoacetamide (Sigma, CAT#I1149) 

• Chloroacetamide (Sigma, CAT#C0267) 

• Trifluoroacetic acid (Sigma, CAT#T6508) 

• Water (Thermo Scientific, CAT#10977023) 

• MS-grade digestion enzyme of your choice (recommended: Promega, CAT#V5072) 

• 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) 

1.5. HPLC desalting 

• Formic Acid (Fischer Chemical, CAT# A117-50) 

• Acetonitrile (Sigma-Aldrich, CAT# 34998-4L) 

• Water (Thermo Scientific, CAT#10977023) 

• 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) 

• Kinetex 1.7um F5 100Å, UHPLC Column 50 x 2.1mm (Phenomenex CAT#00B-4722-

AN) 

• 96-well Sample Collection Plate 1 ml (Lee Valley, CAT# WAT058957) 

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

• HPLC setup (At the BMS Core Facility: Agilent HPLC 1290 Infinity II system, coupled 

with an Automatic Autosampler and Automatic Fraction Collector) 

• SpeedVac vacuum concentrator (multiple vendors) 

 

2. Recipes 

2.1. Cell disruption 

• 10% (v/v) Triton X100 (stable at room temperature) 

• 1% (v/v) SDS (stable at room temperature) 
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• 0.5M MgCl2: (stable at room temperature) 

o 508mg of MgCl2 

o Water up to 5ml 

• 10X cOmplete protease inhibitor stock: (store at -20°C) 

o 1 crushed tablet 

o 1ml of water 

• Lysis buffer: => Prepare fresh! 

o 80mg of ammonium bicarbonate 

o 240mg of Urea 

o 2ul of 0.5M MgCl2 

o 10ul of 10% Triton X100 

o 10ul of 1% SDS 

o 50uL of 10X cOmplete protease inhibitor 

o water up to 1ml 

 

2.2. Protein quantification 

Directly refers to the manufacturer’s instruction on how to use the Pierce BCA Protein Assay Kit. 

 

2.3. SP3 Clean-Up 

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

 

2.4. Peptide digestion, reduction and alkylation 

• 1M ammonium bicarbonate: => Prepare fresh! 

o 80mg of ammonium bicarbonate 

o Water up to 1ml 

• 100mM calcium chloride: (stable a year at 4°C) 

o 12mg of calcium chloride 

o Water up to 1ml 

• Digestion buffer: => Prepare fresh! 

o 100ul of 1M ammonium bicarbonate 

o 10ul of calcium chloride 

o 890ul of water 

• 50mM acetic acid: 

o 28.7ul of 17.4M acetic acid 
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o 9.97ml of water 

• Dithiothreitol solution:  => Prepare fresh! 

o 15mg of dithiothreitol 

o Water up to 1ml 

• Iodoacetamide/Chloroacetamide solution:  => Prepare fresh! 

o 18mg of iodoacetamide 

o 18mg of chloroacetamide 

o Water up to 1ml 

 

2.5. HPLC desalting 

• Mobile phase A: 0.1% (v/v) formic acid in HPLC water 

• Mobile phase B: 0.1% (v/v) formic acid in acetonitrile 

 

3. Protocol 

3.1. Cell disruption 

• Transfer cell pellets (cell lines of your choosing) into the 2ml lysing tubes. 

• Add 4 times your pellet volume of lysis buffer (minimum volume: 300ul). 

• Disrupt the samples on the TissueLyser for 5min, at speed 300. 

• Centrifuge the tubes at 12000g for 5min (room temperature). Collect the supernatant in a 

new tube. 

• Add 0.5ul of Benzonase per 100ul of lysis solution. Incubate for 10min at 24°C. 

 

3.2. Protein quantification 

• Determine protein concentrations for each sample using the BCA kit from Thermo 

Scientific. Prepare the standard curves and the samples according to the manufacturer’s 

instructions. 

• Measure the absorbance at 562nm using any adapted plate reader. 

 

3.3. SP3 Clean-Up 

(Optional: Preparation of SP3 bead stock) 

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

material. 
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• 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. 

SP3 Clean-Up 

• In a 2ml 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, 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, room temperature. Remove as much supernatant as 

possible. Do not let the beads dry out. 

 

3.4. Peptide digestion, reduction and alkylation 

• Add 100ul of digestion buffer to each sample. 

• (Optional if no stock is already available:) Reconstitute your enzyme (Trypsin or Trypsin-

rLysC mix) in 50mM acetic acid at your desired concentration. 

• Add the correct amount of the desired enzyme (here, we chose the Trypsin-rLysC mix), 

using an enzyme:proteins ratio of 1:50. Therefore, for 50ug of lysate, add 1ug of digestion 

enzyme. WARNING: DO NOT mix, vortex or pipette mix the tubes once the enzyme is 

added. 

• Incubate ate 37°C overnight (between 14h and 18h) with an agitation speed of 800rpm. 

• On the next morning, spin the tubes for 2min at 1000g (room temperature). Add 10ul of 

dithiothreitol 100mM in each tube and incubate at 37°C for 15min, with an 800rpm 

agitation. 

• Add 10ul of Iodoacetamide/chloroacetamide solution to each sample and incubate for 

another 15min at 37°C, 800rpm. 
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• Centrifuge the tubes for 2min at 12000g (room temperature). With a magnetic rack, 

transfer the supernatant to a new tube.  

• Add 5ul of 10% trifluoroacetic acid to each sample. Proceed directly with HPLC Desalting 

or store the samples at -20°C for future desalting. 

 

3.5. HPLC desalting 

• Centrifuge for 30s at 12000g (room temperature). 

• Add 100ul of 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. 

• Desalt each sample using an HPLC setup. Desalting parameters used at the BMS Core 

Facility are available below: 

Volume of sample to desalt 
90 ul (solvent = 0.4% TFA) 

Total run time per sample: 9min 

Mobile Phase 

Dynamics: 
Flow: 0.300 ml/min 

Pressure: between 230 and 250 bar 
 

Composition: 
Mobile phase A: 0.1% FA in water 

Mobile phase B: 0.1% FA in acetonitrile 
 

Gradient over time: 
0 - 3 min: 96% A – 4% B 

3 – 4.40 min: 40% A – 60% B 
4.50 – 9 min: 96% A – 4% B 

Desalting column 

Dimension: 50 x 2.1mm 
Particle size: 1.7um 

Pore size: 100Å 
Stationary phase: F5 Core-Shell 
Temperature: Room temperature 

UV Detection of Peptides 

Wavelengths: 
Signal A: 254 nm 
Signal B: 210 nm 
Signal C: 280 nm 

 
Sensitivity / Threshold: 

Slit: 8 nm 
Signal band Width: 4 nm 

Zero offset: 5% 
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Fraction collection 

Final collection Volume: 1ml 
 

Collection starts at: 4.60min 
Collection ends at: 7.60min 

 

Note: At the Biological Mass Spectrometry Core Facility, we are using the Agilent HPLC 

1290 Infinity II system. Our setup includes the following components: 1290 Valve Drive 

(#G1170A), 1290 Flexible Pump (#G7104A), WPALS Autosampler (#G1367A), 1290 

Diode Array Detectors (#G7117B) and Automatic Fraction Collector (#G1364A). For 

optimal performance, the Kinetex 1.7um F5 100Å, UHPLC Column (Phenomenex 

CAT#00B-4722-AN) is used to desalt the samples. 

 

• Recover desalted samples from the collection plate into new tubes. Dry samples using a 

SpeedVac at room temperature. 

• Reconstitute lyophilized peptides in 1% formic acid. Final volume should be adjusted to 

reach a final concentration of 1ug/ul or 0.5ug/ul (refer above to determine your amount of 

peptides after the HPLC). 

• 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. Send the sample to the 

chosen mass spectrometer to start data acquisition. 

 

 

 


