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What is Proteomics?
• The entire complement of proteins present in a cell or tissue is known 

as its proteome.

• Proteomics is the study of proteomes and their functions. 

• Proteome is more complex and dynamic than genome
• 1 gene   →   ≥ 1 protein
• Protein modifications
• △ protein abundance
• Protein interactions



What is Mass Spectrometry?

• Analytical technique that measures the mass-to-charge ratio (m/z) of ions
• Results presented as a mass spectrum, a plot of intensity vs. m/z
• At SPARC Molecular Analysis, we perform 

mass spectrometry on PROTEIN samples



Intact Mass Analysis
• Purpose: you want to know the precise MASS of your protein 
• Suitable for purified protein or peptide
• Sample is NOT digested before analysis but kept intact
• Contact SPARC staff for details of how to get started



Bottom-up MS
• Purpose: you want to identify proteins in a complex sample
• Suitable for cell & tissue lysates, BioID or IP experiments, gel bands, etc
• Proteins are digested into peptides with a protease, introduced into MS and identified 

by tandem MS (MS/MS)
• Liquid chromatography is used to separate the complex sample into simpler samples 

and introduce peptides to MS (LC MS/MS)
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Preparing samples for MS analysis

• Minimize keratin contamination!! Wear gloves, lab coat, use clean 
reagents and glassware. 
• We like 10-30 ug of protein sample, but can achieve good 

results with less depending on sample complexity (1-5 ug).
• We will need to know the biological source or species of your sample 

(eg. human, mouse, E. coli)
• We prefer to know the protein concentration of your sample
• We need to know what solvent or buffer your sample is in



Preparing a gel band for MS analysis
• Use new glass plates for SDS-PAGE and clean, new boxes for staining.
• Cut out band in laminar flow hood using clean materials.
• Cut gel slice 2-3 mm wide only; avoid excess gel!
• Do not combine multiple gel bands in same tube.
• Store gel slices in 1% acetic acid at 4◦C. 



Preparing IP or BioID samples for MS

Untreated or 
control cells

Treated cells

Lyse cells as 
normal, measure 
concentration

Use media and
harvest as normal;
aim for 1-10 mg of
starting material

Perform IP 
as normal, 
~10-30 µL 
beads

Remake lysis or wash
buffer with NO glycerol 
or detergent; wash beads 
2-3X with this (or PBS).
Protease, phosphatase 
inhibitors OK

Elute proteins with ammonium 
hydroxide (see website 
protocol) or something specific 
to beads. Bring eluate in new 
tube, removed from beads.

OR

**Remove liquid, freeze 
beads, and send for MS 
analysis.**



Preparing solutions for MS analysis

• Cell or tissue lysates
• Can use detergents in lysis buffer; we will perform acetone precipitation or S-

Trap to remove it, but expect to lose sample
• Sample is more complex, thus need 3-4 hr LC MS/MS run
• Can be labelled with TMT tags and multiplexed (run together). For this, need 

50-100 µg of protein per sample. 

• Secretomes
• Collect 25-50 mL media from cell plate
• Serum free for at least 24 hr
• We will concentrate media and process as normal



What do you get from us?

• Consultation – come talk to us in 21.9440 or send an email
• A list of proteins identified in your sample, typically in Scaffold format



What’s next?
Go to lab.research.sickkids.ca/sparc-molecular-analysis/

Click here

Click here
Use this guide to register 
an iLab account



Once you have an iLab account…

• Request a service and fill in form as best you can; provide Cost Centre # if 
you are internal to SickKids. Otherwise, provide billing info.
• We will price the service and contact you if we need more info
• PI (or lab designate) approves the cost of service 
• Bring samples to us
• We process your sample and send data via email/Dropbox within 1-2 

weeks of your samples arriving for standard projects
• Your PI will be invoiced through SickKids myFinance at the end of each 

month



Questions??

• Contact one of us or 
pop by PGCRL 21.9440


