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INTRODUCTION DETAILED WORKFLOWS

The requirement for robust and routine high throughput sample preparation workflows has become a necessity as clinicahigsoteaches maturity. The AUTOMATED PHOSPHOPEPTIDE ENRICHMENT WORKFLOW
workflows will enable processing of large sample cohorts with the throughput, robustness and reproducibility requireddtinized laboratory setting. In this [zl SlERS Ll LS (e S s
. - . . . . MagReSyn® Ti-IMAC or Zr-IMAC, 40 u
study we illustrate an automated workflow for proteome and phosphoproteome profiling coupled to fast gradient liquid chgvapty (LC) and daiadependent Aliquot beads (800 ug)
. . . . “ ey . . . . Bead Equilibration 5 min
mass spectrometry analysis. Automation of sample preparation increased throughput and reproducibility covering all stgpet&iontapture, clearup, digestion Collect beads to transfer beads 1500 ul 80% ACN, 5% TFA, 0.1-1M Glyc
and phosphopeptide enrichment to mass spectrometry analysis, allowing for parallel processingoo9@samples in less than 6 hours (excluding digest time). Tt Lenie v dsaited diasion g i B0% ACN. 5% TFA 6L
Magnetic beads are considered desirable since these are easy to handle, simple to automate, linearly scalable, and ylghuthcoonpatible on a range of Phosphopeptide Bindin(Mix gently to ensure peptide  |KF medium speed 20 min
; : ; : ; ; HNE ; : ; sample interaction
magnetic bead_ han_dllng stations. The automation of phosphopeptide enrichment was originally |IIustrat_ed lat ?.ﬁl_ap92014, and coupling to automated upfront Transfer beads with bound —|Wash L. 500 1l 80% ACN, 5% TFA. 0.1
cleanup and digestion was recently reported by Leutetrtal., 2019. The current workflow adapts the proteaggregationcapture (PAC) method described by Baath phoshopeptides to wash plate 1 |Glycolic acid
et alin 2019 to automation on a KingFisheFlex magnetic bead handling system, and couples it to phosphopeptide enrichment using new protatype&Tand Zr Mix _ 2 min
] ) . Transfer beads with bound Wash 2: 500 ul 80% ACN, 1% TFA
IMAC HP (high performance) magnetic beads, and data analysed by Speotr¢@engnosys). Sample Washing  |phoshopeptides to wash plate 2 6 min
Mix 2 min
Transfer beads with bound Wash 3: 500 ul 10% ACN, 0.1% TFA
OVE RVI EW phoshopeptides to wash plate 3
Mix 2 min
Capture beads with 200 pl 1% NHOH
Elution phosphopeptides and transfer to 10 min
elution plate
Bead storage Transfer beads to storage 1 min
Release beads in storage buffer |20% Ethanol

* alternate aggregation nucleus optimized for PAC is available, please inquire.

RESULTS

Right Prototype products of Ti and-ZMAC HP (high
performance) showed a 20% increase in
phosphopeptide identifications without any loss in
specificity when benchmarked. Data was acquired
from enrichment of 200ug peptide, with 500ng
material and 21min gradient DDAanalysis on
Orbitrap Explorig n yar fight Effect of peptide
load on phosphopeptide enrichment from 5 to
200ug (21min gradient DDA analysis on Orbitrap HF
X) show good recovery down to 5 ug input material.
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Above images reproduced from Bekklnseret al.,, 2020. Number of peptideslfove lef)) and proteins gdbove righ) quantified from each tissue library. 46 off
line high pH fractions per tissue were acquired using 250ng (5min gradient) withghit grey) and with FAIMSd@ark grey on an Orbitrap HX and Lumos
respectively. The total number of peptides and proteins in the complete library (from 12 tissues with and without FAIlM&rared by the dashed lines.
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CONCLUSIONS

The Novo Nordisk Foundation

Center for Protein Research
1 We demonstrate an automated workflow for global proteome and phosphoproteome profiling suitable

for a range of tissues by coupling PAC to phosphopeptide enrichment

1 Automation enables high throughput sample preparation for 96 samples in less than 6 hours, allowing
short gradient DIA analysis of 60 to 100 samples per day using an Evosep 1 LC system coupled to a .
ThermoFisher Exploss ny n @

1 This approach can quantify up to 5100 mammalian proteins in a short 21 minute gradient, allowing for
up to 60 samples to be measured within 24 hours.

1 New high performance prototype variants of Titanium and Zirconium IMAC improved phosphopeptide
coverage of samples, without reduction in specificity, showing good recovery for low peptide inputs.

1 We intend to further evaluate the selectivity of these new prototypes in future studies to ensure optimal
sample coverage.

Reproduced from Scott B. Ficarro 2009, Analytical Chemistry.
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