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Developing a ZIC-HILIC chromatography method for
guicker analysis of FPOP samples

Co-elution of isomeric oxidized peptides

Separation of different peptides

Introduction:

In  hydroxyl radical protein footprinting (HRPF),
accurate relative quantification of oxidative
modifications at the amino acid level by ETD is
hampered by the separation of the peptides by
reverse phase chromatography. This requires custom
MS/MS methods to equally sample all isomeric
oxidation  products. We are developing a
chromatography method to ideally co-elute peptide
modification isomers while separating different
peptides. Use of large ID SEC columns can ideally co-
elute peptide oxidation isomers while providing some
resolution for different peptides, but give poor lower
limits of quantitation. Hybrid trap-capillary SEC
yielded ideal co-elution of oxidation isomers, but had
Issues with limits of quantification. Zwitterionic
hydrophilic interaction chromatography (ZIC-HILIC)
showed a similar ability to ideally co-elute oxidation
Isomers with better sensitivity.

Methods:

We performed the hybrid trap-capillary SEC method by
placing in-line a C18 trap column immediately prior to a
0.3*300 mm custom-packed Sepax Zenix-C SEC-80
column. ZIC-HILIC used a 0.3*150 mm Milipore ZIC-HILIC
column. Both methods were tested using unoxidized
bovine serum albumin (BSA), oxidized [Glu]-
Fibrinopeptide B (GluB), myoglobin and three synthetic
oxidation Isomeric peptides (R(Hyp)MFAIWK,
RPMYAIWK, and RPMFSIWK). GluB and myoglobin
samples were mixed to a final concentration of 10uM
peptide, 1ImM adenine as a radical dosimeter, 17mM
glutamine to balance radical scavenging, 100mM
hydrogen peroxide, and 20mM sodium phosphate buffer
at pH 7.0. GluB and myoglobin samples were oxidized by
FPOP and quenched immediately with catalase and
methionine amide. MS analysis was conducted on
Orbitrap Fusion mass spectrometer.
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