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Rapid Identification of Contaminants and 
Interferences using Skyline



2 Amgen Proprietary—Internal Use Only

SRM DIA / SWATH

PRM / MRM-HRMS1 Filtering

SKYLINE APPLICATIONS AT AMGEN
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TRACKING DOWN THE SOURCE

6

Tissue culture cells

Lysis
&

Digestion

Affinity Enrichment

Acid elution

SPE

Orbitrap Fusion LC-MS/MS

Media?
Buffers?
Plastics?
Antibodies?
Reagents?
Contaminated solvents?
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PROTEOMIC WORKFLOWS

Homogenization, lysis, filtering…

Separation, enrichment, depletion, labeling…
Digestion

Fractionation, enrichment, labeling, standards...
Cleanup – SPE, ziptip...

Sample handling/reagents – tissue, cells, biofluids, recombinant protein…

Protein Matrix

Peptides

LC-MS/MS
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PROTEOMIC WORKFLOWS ARE A SOURCE OF CONTAMINATION

Homogenization, lysis, filtering…

Separation, enrichment, depletion, labeling…
Digestion

Fractionation, enrichment, labeling, standards...
Cleanup – SPE, ziptip...

Sample handling/reagents – tissue, cells, biofluids, recombinant protein…

Protein Matrix

Peptides

LC-MS/MS
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RESOURCES FOR CONTAMINANTS AND INTERFERENCES



10 Amgen Proprietary—Internal Use Only

DEVELOPING A SKYLINE LIBRARY OF CONTAMINATES AND 
INTERFERENCES USING MS1 AND SMALL MOLECULE FEATURES
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CREATING A MOLECULAR CONTAMINATION LIBRARY
Molecule List Name Precursor Name Precursor Formula

Precursor 
Charge

Precursor 
m/z

PEG PEG9 C18H36O9H2OH 1 415.2538
PEG PEG10 C20H40O10H2OH 1 459.2800
PEG PEG11 C22H44O11H2OH 1 503.3062
PEG PEG12 C24H48O12H2OH 1 547.3324
PEG PEG13 C26H52O13H2OH 1 591.3586
PEG PEG14 C28H56O14H2OH 1 635.3849
PEG PEG15 C30H60O15H2OH 1 679.4111
PEG PEG16 C32H64O16H2OH 1 723.4373
PEG PEG17 C34H68O17H2OH 1 767.4635
PEG PEG18 C36H72O18H2OH 1 811.4897
PEG PEG19 C38H76O19H2OH 1 855.5159
PEG PEG20 C40H80O20H2OH 1 899.5421

Contamination Library
• 64 molecular groups
• 641 molecules

Transition List Import List into Skyline

Populate your 
molecular tree

Add additional 
groups to 
expand your 
library as 
needed
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MONITORING COMMON CONTAMINANTS USING MS1 
FILTERING
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+44Da

IDENTIFYING AN UNKNOWN SPECIES OF (PEG)?

+44Da

+44Da

+44Da
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IDENTIFYING AN UNKNOWN SPECIES OF (PEG)?
CH2

-14.0156 Da

NH3
-17.0265 Da

NH3
-17.0265 Da
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IDENTIFYING UNKNOWN SPECIES USING mMASS

Mass to formula tool
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(M+NH4)+

(M+NH4)+

C9H20O(C2H4O)n

C10H22O(C2H4O)n
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SO WHAT WAS THE SOURCE OF CONTAMINATION?

Antibody columns were stored wrapped in parafilm…
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ANOTHER SOURCE OF CONTAMINATION – MS STANDARDS?

Many vendors now sell various mass spec standards… peptides, peptide mixture, proteins, 
antibodies, heavy labeled peptides and proteins

• We purchases 10ug of a heavy 
labeled (Lys+8, Arg+10) protein 
purified from HELA cells 
(~$1500)
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ANOTHER SOURCE OF CONTAMINATION – MS STANDARDS?

Many vendors now sell various mass spec standards… peptides, peptide mixture, proteins, 
antibodies, heavy labeled peptides and proteins

• We purchases 10ug of a heavy 
labeled (Lys+8, Arg+10) protein 
purified from HELA cells 
(~$1500)

• Peptide mapping of the protein 
standard revealed wide spread 
contamination with PEG

• Vendor was using 1% NP40 in 
their lysis and did not 
effectively remove associated 
PEG contamination nor did 
they even realize the 
problem… 25 30 35 40
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CONCLUSIONS
• Using Skyline’s small molecule tools we developed a library of common 

contaminants and interferences that can easily be monitored using MS1 
Filtering

• Currently have a list of 64 molecular groups and over 641 molecules in our 
library

• Allows one to rapidly assess contamination of samples

• Provided an approach for identifying unknown molecular species
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• No one volunteered to be on this list…

ACKNOWLEDGING THE CONTAMINATION CREW
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