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Bioanalytical Challenges  

Å Selectivity

ï mg/mL concentrations of proteins in plasma

ï Thousands of possible peptides after digestion

ï Identical peptide fragment to target

ï Matrix effects from co-eluting peaks

Å Ion suppression/enhancement

Å Sensitivity

ï Peptide is a small % of total protein

ï Low recovery from multistep processes
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Research Goals

ÅDevelop Accurate/precise/selective large 

molecule methods

ÅMethods can be validated per BMV Guidance

ÅMethods can be automated
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Å High resolution mass spectrometer

Å Chromatographic improvements

Á Microflow LC-MS ïoptimized source

Á More resolution

Á Different stationary phase or orthogonal chromatography

Å Off-line sample preparation

Gains in Selectivity and Sensitivity
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MFLC Coupled to Sciex 6500+ MS/MS
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MFLC-MS/MS Advantages

ÅHigher ionization efficiency at lower flowrates

ÅHigher overall analyte response

ÅDecreased solvent consumption

ÅLess waste production 

ÅCleaner instrument
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MFLC Signal Enhancement
MFLC-MS/MS and HPLC-MS/MS chromatograms from the analysis 

of a 2.0 mL injection of Methotrexate extracted from human plasma 
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Cleaner Instrument

SCIEX 5500 interface plate after approximately 400 injections

MFLC System HPLC System
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ÅPellet Digestion

ÅMagnetic bead/resin capture

ÅMembrane-based affinity purification

ÅMSIA

Off-line Sample Preparation Techniques
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What is MSIA (Mass Spec Immuno Assay)?

Å Monolithic microcolumn bonded with affinity ligand 

Å 96 well format for easy automation

Å Compatible with Novus I, Tecan EVO and Versette

Å Available in Streptavidin, Insulin, Protein A, G, A/G and 

Custom (direct attachment of an Ab, protein or peptide)
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MSIAMagnetic Beads

Criteria Magnetic Beads MSIA

Automation Difficult Simple

Selective Good Great

Elution Volume ~100 30 mL

Capacity Unlimited Limited

Versatility Flexible to any automation Limited

Speed Time/Labor Intensive Ó2XFaster

mL
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Preparation Procedure MSIATM

Å *Capture Biotinylated 

Molecule

Å Rinse

Å Aliquot plasma

Å IS

Å Rinses

Å *Biotinylated Molecule

Å Elution Solvent

Å Capture 

Target 

Å Rinse

Å Elute Water 

2% FA

* If necessary

Denature, Reduce, Digest Eluent
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Example #1: MSIA Humira 
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Humira LC-MS/MS Challenges  

Å Selectivity

ï Fully Human

ï NCBI BLAST Results

Å Light Chain: 97% amino acid sequence match

Å Heavy Chain: 94% amino acid sequence match

ï SKYLINE Peptide Predictions

Å Sensitivity

ï How low is good enough?

Å Zero selective peptides predicted from trypsin digest
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Heavy Chain Skyline Predictions

Parameters: 8-20 amino acids

Sequence Q1 Q3
GPSVFPLAPSSK 593.8 1129.6

GPSVFPLAPSSK 593.8 846.5

GPSVFPLAPSSK 593.8 699.4

GPSVFPLAPSSK 593.8 602.4

NSLYLQMNSLR 669.8 1024.5

SLSLSPGK 394.7 701.4

SLSLSPGK 394.7 588.3

VVSVLTVLHQDWLNGK 904.5 1209.6

VVSVLTVLHQDWLNGK 904.5 1110.6

EPQVYTLPPSR 643.8 1157.6

EPQVYTLPPSR 643.8 932.5

EPQVYTLPPSR 643.8 833.5

EPQVYTLPPSR 643.8 670.4

EEQYNSTYR 595.3 931.4

EEQYNSTYR 595.3 803.4

EEQYNSTYR 595.3 640.3

FNWYVDGVEVHNAK 893.4 1067.5

FNWYVDGVEVHNAK 893.4 968.5

EVQLVESGGGLVQPGR 812.9 840.5

EVQLVESGGGLVQPGR 812.9 1056.5

EVQLVESGGGLVQPGR 812.9 927.5

ALPAPIEK 419.8 654.4


