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Highlights

e Peptide retention prediction algorithms have been developed for four different HILIC phases

e Large retention datasets (36-40 thousands peptides each) helped discovery of fine details of
retention mechanism

e High prediction accuracy (R2-value 0.973-0.98) was demonstrated

e Major retention features of peptide HILIC are opposite to RPLC

e Sequence-specific effects in HILIC are less pronounced compared to RPLC, resulting in
higher prediction accuracy

Abstract

Peptide separation selectivity of four different HILIC sorbents was compared through the
development of sequence-specific retention prediction algorithms for the datasets of 36 to 40
thousands peptides each. Hydrophilicity of these sorbents at pH 4.5 (peptide retention under
acetonitrile:water gradients) increases in the following order: Luna HILIC < XBridge Amide <
Atlantis Silica ~ Luna HILIC Silica. Bare silica phases are characterized by higher retention
coefficients for basic residues (Arg, Lys, His), while interactions with neutral HILIC phases is

driven by interaction with the charged residues (Asp, Glu, Arg, Lys, His). Such difference is caused
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