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Introduction



About biomarkers…

 Definition : Biomarkers are biological characteristics that are objectively measured and evaluated as 
indicators of normal biological processes, pathogenic processes or pharmacological responses to a 
therapeutic intervention.

 To date,  200 plasma proteins are used as biomarkers in clinical biology
for the diagnosis and monitoring of diseases,  110 are fully validated
by health authorities (FDA, EMA)

– Diagnosis
– Prognosis
– Therapeutic guidance and follow-up

ECG Proteins, metabolites Genes

Source : Anderson, Clin Chem, 2010



The biomarker development pipeline

Adapted from Rifai et al, Nature 
Biotech, 2006

 The clinical implementation of a new biomarker depends on:

– a proven medical value
– a validated assay
– socio-economical considerations

 A high attrition rate…

Source : Anderson, Clin Chem, 2010



Limitations in biomarker development

Discovery

Omics methods

Evaluation

Immunoassays

Clinical use

Immunoassays

Validation

Immunoassays

LIMITATION N°1

Availability of Abs & cost of 
immunoassay development

LIMITATION N°2

Detection of proteoforms
(Specificity issue)



Targeted proteomics in biomarker development

– Dynamic range of biofluids proteome
coverage & low-abundant proteins

– Long, complex and manual processing of 
clinical samples

– Low throughput

– MS data analysis (expert processing and 
validation)

ISSUES TO SOLVEKEY ASSETS
(comparison to immunoassays)

TARGETED PROTEOMICS

– Direct detection of analytes

– Excellent specificity

– Quantification

– Multiplexing capabilities

Discovery Evaluation Clinical useValidation
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Development of targeted proteomics assays for 

biomarker evaluation



Classical proteomics workflow

Protein extraction

LC-MS/MS data 
processing

LC-MS/MS analysis of 
tryptic peptides

Clinical samples: 
serum/plasma, urine

Detection and quantification 
of protein biomarkers

Protein digestion 
(trypsin)



Discovery proteomics vs targeted proteomics

Discovery analysis
Shotgun LC-MS/MS

Targeted analyses
PRM                                   SRM

Fragmentation

MS2 → no selection (HR)

MS1 → no selection MS1 → ion selection MS1 → ion selection

MS2 → no selecƟon (HR) MS2 → ion selection

Fragmentation Fragmentation

Proteome coverage

Sensitivity



SRM and PRM workflows

PRMSRM

List of target proteins

Optimization of acquisition method

Data processing & statistics

Choice of signature peptides

Choice of transitions

Choice of quantification method



Choice of signature peptides (and transitions)

 Easily detected using liquid-chromatography-mass spectrometry

 Specific for the protein target (isoform)  BLAST

 6-32 amino acids in length  (+2, +3 charge state); mass range 
QqQ (400–1600 m/z)

 Generate ‘intense’ y product ions (+1 charge state)  used to 
established SRM transitions

 No more than 40% hydrophobic residues

 No arginine or lysine doublets (RR, KK, RK, KR)

 No missed cleavage

 No PTM or chemical modification 

 Transitions per peptide: minimum 3
Source : Dupuis et al, J Proteomics 2009



Choice of quantification standard(s)

 AQUA peptides     
 Gerber et al, PNAS, 2003

 PSAQ Protein Standard Absolute Quantification
 Brun et al, Mol Cell Proteomics, 2007

 QconCAT concatemer
 Beynon et al, Nat Methods, 2005

 PrEST Protein Epitope Signature Tag
 Zeiler et al, Mol Cell Proteomics, 2012
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LC-MS
analysis
LC-MS

analysis
LC-MS
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Optimization of acquisition method

PRMSRM



Data processing and statistics


