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GRAPHICAL ABSTRACT
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. Peptide fractionation is a well established strategy in bottom-up Inter-laboratory Comparison and Automation
proteomics to increase the dept.h of proteome coverage Magnetic hydrophilic affinity (MHA) peptide fractionation resulted in a gain of 2-3 e -
- Recently a method for peptide fractionation using caboxylate fold in protein and peptide identifications in comparison to the non-fractionated (manual) High pH

magnetic microparticles was reported by Deng et al.

. Here we evaluate the use of HILIC magnetic particles with
zwitterionic functionality for this application

. The new method is benchmarked against the most common
method for fractionation, namely high pH reverse phase (RP)

. We outline the benefits of the method, including speed of
generating fractions for analysis, simple automation (including up

starting material (SM). This was consistent for both manual and automated
formats, and across laboratory sites (LAB1 and LAB2). Similar gains in ID’s were
observed with high pH RP fractionation, but with a higher fraction number being
analysed, and lower technical reproducibility. Peptide overlaps (right) showed
over 20% uniqueness, illustrating that the 2 approaches are complementary.
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. Cell lysates were solubilised in 1% SDS and proteins precipitated on MagReSyn® Hydroxyl microparticles. © 10000 .-I | . 5 i . g ! 2000 -g 8 =
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. Hydroxyl microparticles were removed, and MagReSyn® HILIC was added to the digest FC1 FC2 EC3 FC4 FC5 FCE  SM
. Peptides were bound with 90% ACN, with sequential elution using two organic buffers, water and 2 acidic solutions.
. The reproducibility of the methods was illustrated by performing the manual workflow across two sites, CPR in
Copenhagen Denmark, and CSIR in Pretoria South Africa. MHA Automated LAB 2 5
. The method was automated at CSIR using a KingFisher™ Duo magnetic bead handling station. 30000 4000 30000 g 4000 .
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Hierarchical clustering using z-score, transformed peptide
abundances, and PCA based on peptide abundances indicated
high technical reproducibility (manual and automated) with a
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high degree of peptide separation across fractions.
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REVERSE PHASE FRACTIONATION

High pH RP fractionation

High degree of peptide separation was also observed across
peptide fractions collected from the high pH fractionation kit
but technical replicates clustered less tightly due to the lower
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technical reproducibility.
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. The HILIC method was benckmarked to a high pH Reverse Phase (RP) fractionation kit (Pierce) i | 20%ACN ] \ FC3 o
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. The magnetic HILIC method requires a lower elution volume per fraction, one third of the volume, with potential for
further reduction for coupling directly to LCMS analysis.

The benefits of this HILIC based fractionation workflow are considered to be:

O
% 3 to 4 times . The protocol is rapid and can be performed without auxiliary equipment
O FC1 |FC2JFC3|FCAFCSIFCO faster . Compatible with low elution volumes for coupling directly to LCMS
10 to 15 mins . High technical reproducibility in both manual and automated formats
. High orthogonality across fractions
. Seamless coupling to up-front protein capture, clean-up and digestion for full automation of the sample
preparation workflow
= 40 to 45 mins
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