Enhancing plasma proteome profiling through cost-effective, robust and
high-throughput workflows based on hyper-porous magnetic beads

Amy van Graan!, Melissa Vorster?!, Ireshyn Govender?, Christine Wu3, Michael MacCoss3, Isak Gerber?, Justin Jordaan ** and Previn Naicker! ™

1 ReSyn Biosciences (Pty) Ltd, Pretoria, South Africa,; 2 CSIR, Pretoria, South Africa,; 3 Department of Genome Sciences, Uni. Washington, Seattle, USA, 4 Rhodes University, Grahamstown, South Africa, E-mail: pnaicker@resynbio.com R E SYN B I [I S E | EN E ES

Mag-Net™ SAX
Mag-Net™ SAX ag-Net™ 5

JCICT

Intensity (Log2) Streamlined
' i — : ™ RESULTS & DISCUSSION
INTRODUCTION o : =—— STREAMLINED WORKFLOW  ENRICHMENT PROFILES: MAG-NET™ SAX vs HP
. 0
e Mag-Net™ (Wu et al., 2023 DOI:10.1101/ 2023.06.10.544439) is a high-throughput, cost-effective method for deep (’ ) - d] e | . Hierarchical clustering of proteins was queried EVOSEP 60 SPD — PEPSEP EVOSEP 40 SPD — IONOPTICKS AURORA EVOSEP 60 SPD — PEPSEP EVOSEP 40 SPD — IONOPTICKS AURORA
lasma profiling th ili he uni f res of hyper-por MagReSyn® technology: C L b Ny e Er———— for Jensen COMPARTMENTS using Enrichr. Some 250 3500 40000 4500
p 4 a p © II g t at Utl 1265 t e Ique eatu €0 ype po ous ag eSy tec O Ogy a C OSS a Touching lives fhrough innovation 3 membrane b vesice booaners  ootns 26 g . . . r g I Precursors
e High capacity and porosity beads allows for enrichment of membrane vesicles e unique clusters were identified in each of the 3000 35000 R
e The strong magnetic moment enables rapid handling of beads, and ease of automation on a variety of e N = original Mag-Net™ SAX and streamlined 2 = 20000 proteinGroup?500
magnetic bead handling stations and liquid handling stations s o workflows. The unique clusters were associated § = 3000 Mag-Net™ e Mag:Net™ Plasma
e o66s Compined . . . 25000 HP 1110
e We have optimized the workflows to fit on a single microplate in a KingFisher Duo system, and further allowing for - S = with alternate vesicle subsets, but were fairly é’ o 2000 2500 2228 4122
. . . . . . o — : 20000
reduction of plasticware and associated chemicals when using other automation systems o small numbers of proteins. b=
e We present I\Ijlag-Net“"I HP (High Performance) : ! Genome CI ences . However, most vesicle markers from Vesiclepedia g o - 15000 jzzz lfglstjsnglgl;e Mag-Net™ SAX 1?31?423‘;(3
e After an exhaustive optimization of Mag-Net™, we are presenting an enhanced method for the UNIVERSITY OF WASHINGTON RHODES UNIVERSITY were not significantly affected (data not §h0WH), ‘;i;. o 199 000 o 1864 Mag Nt sax
enrichment of vesicles from plasma, with comparative data for proteome profiling Where Tenders | but higher abundance of plasma proteins was & S0 cong o
e We developed and apply an in-house R-script for the automated performance assessment of Mag-Net™ ere teadcts teat observed. ) i ) )
. The streamlined workflow reduced sample A - VagNetHP  MagNet SAX Plasma
processing time (by ~20%), halved the
M ETHODS ACKNOWLE DGEMENTS plasticware (one microplate instead of two), and . Mag-Net™ HP displayed the highest plasma proteome coverage with a greater
i g T : than 50 percent increase in protein group ID’s compared to our original Mag-
saves on reagents (used primarily in the washing ! P P n group 1 P sl 8 S|GNAL CONTR'BUT'ON FROM PLASMA
of the beads). Net™ SAX workflow, and 1151 unique protein groups for the HP enrichments

e All workflows were semi-automated using KingFisher™ Flex or Duo (.bdz method files available on request)

AR ionopticks

e B: The general outline of the Mag-Net™ workflow as described by Wu et al. in 2023
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e (C: Optimized workflow with reduced processing steps

e D: Optimized Mag-Net™ HP workflow, using 5 pl of bead formulation and 5 ul of plasma
|
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e All data was derived from plasma from a single healthy donor
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Pause to add Protein Binding Buffer (30 min)
*add Trypsin and Lys-C to plate 8

Wash Bufferup to
100 pL (30 min)
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Protein Wash 1:

Solubilization: | Mag-Net HP Wash
Mag-Net HP Lysis
Buffer; 5 mM TCEP;
10 m M CAA (60 min)

Equivalent amounts of digests
were loaded on an Evotip, analysis
using Evosep One 40 or 60 SPD,
diaPASEF short gradient method
on Bruker timsTOF HT fitted with
Pepsep column, or 40 SPD fitted
with lonopticks Aurora series
column

Data was  processed  with
Spectronaut (v19) using method
evaluation mode, and analysis
performed in R. GO analysis was
performed with Enrichr.

. GO compartment and cell component analysis showed increased coverage
which was associated with enrichment of specific protein subsets not
captured by the Mag-Net™ SAX, in particular mitochondrial proteins.

. Some markers such as NCAM1 (related to neuronally derived EV’s) are
however preferentially enriched by Mag-Net™ SAX, whereas mitochondrial
EV markers such as MT-CO2 are enriched in Mag-Net™ HP.
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