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Plasma: A Rich Source of Disease Relevant Information

Easy to obtain / Low cost

Physiological / pathological
relevance

Mithraprabhu et al., 2023. Nature. DOI: 10.1038/s41375-021-01339-6
Arancio et al., 2017. Liquid biopsy in cancer patients. DOI: 10.1007/978-3-319-55661-1 4
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Plasma: Challenging to profile y

The challenge of plasma proteomics
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Plasma Proteome Profiling: Divide and Conquer 'w
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Extracellular vesicles (EVs)

Microvesicles, ectosomes or microparticles
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Current Methods to Isolate EVs

Ultracentrifugation
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Current Methods to Isolate EVs

Ultracentrifugation Density gradient centrifugation Size exclusion chromatography
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Mag-Net: Capture of EVs Using MagReSyn® Technolog
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Mag-Net: Capture of EVs Using MagReSyn® Technology >

Hyper-porous polymer bead technology
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Mag-Net: End-to-End Plasma to Mass Spec Workflow

EV lysis,
Protein Reduction & Alkylation

Abundant : o
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EV
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Seamless, High-Throughput, Easy to Automate

> Bind: 30 min
Plasma, 10 to 100 pl . .
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Mag-Net: End-to-End Plasma to Mass Spec Workflow ) '/
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100mM, pH 6.3, & ' % Wash X 3 N :' Reduction & :%
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MagReSyn® Bis-tris propane SDS (1/) @
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Mag-Net: End-to-End Plasma to Mass Spec Workflow

EV lysis,
_ Protein Reduction & Alkylation
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No bead change & No transfers — Minimal sample loss & Cost-effective
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Mag-Net: Plasma to Mass Spec Automation 7 w

MagReSyn
© SAX

2

3 Bead

* EV Capture
 Abundant protein depletion
e EV lysis +
protein reduction & aIkyIatjgn

© RESYN BIOSCIENCES PTY LTD 2023 IMAGE COURTESY OF BIORENDER.COM



Mag-Net: Plasma to Mass Spec Automation 7
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Mag-Net: Plasma to Mass Spec Automation 7 m

96 samples in parallel
collecon * No bottleneck steps
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Mag-Net: EV Capture
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Mag-Net: EV Capture
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EV Capture & Abundant Protein Deplet
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Mag-Net: Improves dynamic range for deeper plasma profiling v
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Mag-Net: Improves dynamic range for deeper plasma profiling v
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Mag-Net: Improves dynamic range for deeper plasma profiling s,
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Mag-Net: Robustness
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Mag-Net: Robustness & Quantitative accuracy ——

Pino et al., 2020. JPR. DOI:10.1021/acs.jproteome.9b00666
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||'I Skyline Ecosystem: Enabling Inter-Lab Method Com?iscvl
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Skyline Ecosystem: Enabling Inter-Lab Method Com)iscvl

1l Skyline
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||'I Skyline Ecosystem: Enabling Inter-Lab Method Comp’
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nkSkyline Inter-Lab Methods: Proteome Coverage
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Skyline Monitoring performance

Bind: 30 min Bind: 10 min

Lysis, S % PAC: Protein Wash X 3 ACN (95%)
Reduction & Aggregation Wash X 2 EtOH (70%) >
0 AIkyIatlon Capture On-bead dlgest ("
? ; ? ) ? 3
MagReSyn® @ é E Bis-tris propane é:a E é é SDS (1%) : é é % é& ACN (70% final) & C Trypsin % é

Plasma, 10 to 100 pl
(1:1 2X Bis-tris propane
100mM, pH 6.3,
150mM NacCl)

(OYD
J :’ % Wash X 3
) (500 pl)

SAX (12.5 or 25ul) (50 mM pH 6.3, TCEP (10mM) 2hr, 47°C
150 mM NaCl) IAA (15mM)
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Skyline QC: Transition to Targeted Analysis

EV capture & Abundant protein removal EV protein digestion
| | |
I Bind: 30 min I :
Plasma, 10 to 100 pl o

'1:1 2X Bis-tris propan(= @, ' : Lysis, PAC: Protein i) Wash X 3 ACN (95%) 1
100mM, pH 6.3, | % Wash X 3 b I Reduction & Aggregation > Wash X 2 EtOH (70%) B
150mM NacCl) I % ‘@ % & (500 pl) d I Alkylation Capture On-bead digest I (’/ |
I§ . i I % 5 :
) . VS, ' -
| &) \'4@ @; & \'4@ &) ‘@ | —@ y I
MagReSyn® 1 O Bis-tris propane 0 I sDS (1%) @ ACN (70% final) R S 3 Trypsin I 1
SAX (12.50r 25ul) | & (50 mM pH 6.3, I TCEP (10mM) 2hr, 47°C I
1 & % 150 mM NacCl) I 1AA (15mM) I

|
|

|
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|Ill Skyline Workflow QC: Transition to Targeted Analysi

EV capture & Abundant protein removal EV protein digestion

: I
; I 1
' | Lysis, PAC: Protein S Wash X 3 ACN (95%) |
- | Reduction & Aggregation Wash X 2 EtOH (70%) - j 1
‘@ (500 pl) 9 Alkylation Capture On-bead digest T s I
? :@% % ¢ ? : ‘% . |
; : ) |
o) o) &, ' S
l R |
| &) \'4@ @; & \'4@ &) P @ | —@ ~ I
MagReSyn® 1 0 & Bis-tris propane 0 I sDS (1%) @ ACN (70% final) R Trypsin A I 1
|
| ¥y % |
; I

Bind: 30 min
Plasma, 10 to 100 pl I
1:1 2X Bis-tris propang & %
100mM, pH 6.3, |
150mM NacCl)

Wash X 3

SAX (12.5or 25ul) (50 mM pH 6.3, I TCEP (10mM) 2hr, 47°C
150 mM NaCl) I 1AA (15mM)

Yeast Enolase

! ._
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Myline QC: Transition to Targeted Analysis

EV capture & Abundant protein removal EV protein digestion

Bind: 30 min Bind: 10 min

. Plasma, 10 to 100 pl I
1:1 2X Bis-tris propang @
I % Wash X 3

Lysis, PAC: Protein
100mM, pH 6.3, Reduction & Aggregation
150mM NacCl) AIkyIatlon Capture

w@ .% @ (5oo ul)

|
|
| o
| 3
1 |
I T> |
1 | ) %
I - | @ @) @
1 1 MagReSyn® : Bis-tris propane SDS(l% @ ACN (70%f|nal) r:\
|
1 |
I |
|

SAX (12.5 or 25ul) (50 mM pH 6.3, I TCEP (10mM)
150 mM NaCl) I 1AA (15mM)

[N
~
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-16

log2 (EV fraction / Total plasma)
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||l| Skyline QC: Transition to Targeted Analysis 7 m

EV capture & Abundant protein removal EV protein digestion

e U
|

: | Bind: 30 min : Bind: 10 min

I Plasma, 10 to 100 pl I o~ I

1:1 2X Bis-tris propang @ /5 I Lysis, PAC: Protein Wash X 3 ACN (95%)

I 100mM, pH 6.3, | % Wash X 3 b I Reduction & Aggregation Wash X 2 EtOH (70%) >

! 150mM NacCl) | ‘T@ (500 ul) d Alkylation Capture On-bead digest s ~

: ? "% & ! y

1 l | T>

1 1 ) I %

I L | @) ‘@ @ @) | @

| N MagReSyn® 1 Bis-tris propane | SDS (1%) @ ACN (70% final) 'i\ 5 Trypsin I o

1 | sAx(12.50r25u) | (50 mM pH 6.3, I TCEP (10mM) 2hr, 47°C

| 1 150 mM NaCl) 1 1AA (15mM)

1 | |

| |

B

log2 (EV fraction / Total plasma)
log2 (EV fraction / Total plasma)
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Targeted assay ~60 proteins monitored
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Skyline QC Example: Probing Plasma Storage

Bind: 30 min Bind: 10 min

Lysis, PAC: Protein Wash X 3 ACN (95%)
Reduction & Aggregation Wash X 2 EtOH (70%) >
0 AIkyIatlon Capture On-bead dlgest ("
? A ? . ?
MagReSyn® & é E Bis-tris propane é:a E é E SDS (1%) : é é % é@ ACN (70% final) Trypsin % é

Plasma, 10 to 100 pl
1:1 2X Bis-tris propane
100mM, pH 6.3,
150mM NacCl)

(OYD
J :’ % Wash X 3
) (500 pl)

SAX (12.5 or 25ul) (50 mM pH 6.3, TCEP (10mM) 2hr, 47°C
150 mM NaCl) IAA (15mM)

Fresh vs 6 month
Plasma
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|Ill Skyline QC Example: Probing Plasma Storage

Bind: 30 min Bind: 10 min

Plasma, 10 to 100 pl

1:1 2X Bis-tris propane Lysis, PAC: Protein Wash X 3 ACN (95%)
100mM, pH 6.3, Wash X 3 Reduction & Aggregation Wash X 2 EtOH (70%) - =
150mM NacCl) (500 pl) Alkylation Capture On-bead digest T K3 ~
& < /
- % -
MagReSyn® Bis-tris propane SDS (1%) f é é @ ACN (70% final) S Trypsin A f -
SAX (12.5 or 25ul) (50 mM pH 6.3, TCEP (10mM) 2hr, 47°C
150 mM NaCl) IAA (15mM)
- o~ ™ ot = e b b ©
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Myline Evaluation of EV Digestion (PAC) Performancel
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Skyline

Replicates: Undpl Plasma 3
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||'I Skyline Evaluation of EV Capture (& Abundant Prot.’plm
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Skyline PROTTER: External Tool

A4 Install from Tool Store b
AvantGardeDIA Organization:
Bc:ﬂ'::f?m”"r'm?ﬁo IMSE (ETH Zurich) 6! Preview: Protter
DeepMRM Fa— _ . )
L;?Ereatcn Auqu : 2~~~ 4 |1 of42489 | b b| | X |E3 Export.. Actions -
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Skyline PROTTER: External Tool

questions, feedback, suggestions ETH:z(irich

please enter a UniProt protein accession:
le.g: BST2_HUMAN

by sequence v Submit ¢ load example

by accession <J

or, alternatively you can:

m enter a list of proteins sequence input B

& load a proteomics result file Please select one or more proteomics result files:

Choose Files |No file chosen

H i i -
¢ refresh B exporl = share = openin UniProt Supporied prDteDmiCS files are:

. Protein XML (.prot.xml)

ProtXML file from TPP or from ProteomeDiscoverer
¥} TPP ProtXL5 (_.prot.xis)
exported and optionally filtered ProteinProphet file
TPP PepXLS (.pep.xls)

= exported and optionally filtered PeptideProphet file
Mascot (.csv)

exported and optionally filtered Mascot file
MaxQuant (evidence.txt)

Andromeda search result file
Skyline (.csv)

exported Skyline file using the "Protter” report

Example files can be downloaded on the help page.

submit cancel

RESYNBIO.COM
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Skyline

-

PROTTER: Transmembrane Protein Ang"

4675 proteins: (CD63
¥ sp|P08962|CD63_HUMAN

DKVMSEFNNNFR
VMSEFNNNFR
QQMENYPK
NRVPDSC.sC.sINVTVGC.rGIN
AIHKEGC.=VEK
IGGWLRK

+ I »

x reset B8 export all...

N BIOSCIENCES PTY LTD 2023

|
by accession -

by sequence

é topology é styles é misc.

please enter a UniProt protein accession:

|spIP08962|CD63_HUMAN

+ Submit < load example

or, alternatively you can:
©  enter a list of proteins

& load a proteomics result file

questions, feedback, suggestions ETH:zlirich

fed)

refresh B export = share = open in UniProt

)

(@)
©)
(a0
()
()
80
()
(L)

)
eﬂ

g 2oce
Frde)
Iy =)

:

@ =xp mods

© =xppeps

W FTVs

A variants
digulfide bonds

@ signal peptide
=P pEpE

..... Tryps

N-term: UniProt

TMRs: UniProt
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maCCOSS Lab

Mag-Net: Geared to tackle large clinical cohorts
e EVs capture via electrostatic interactions & hyper-porous magnetic beads

* Efficient: Improved dynamic range enables deep plasma profiling

* Scalable: Low input plasma — High throughput — Cost effective

# RESYNBIO.COM
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MacCoss Lab

Mag-Net: Geared to tackle large clinical cohorts
EVs capture via electrostatic interactions & hyper-porous magnetic beads

Efficient: Improved dynamic range enables deep plasma profiling

Scalable: Low input plasma — High throughput — Cost effective

Skyline Ecosystem instrumental for method development
Monitor data generated & processed from different LCMS platforms

Protter to characterize transmembrane topology

Group comparisons function to evaluate EV capture mechanism of action

Key to targeted assay development to QC beads & method components

% RESYNBIO.COM
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Thank you!

Christine Wu

Kristine Tsantilas
Jea Park
Deanna Plubell acCoss | ab

Gennifer Marrihew
Michael MacCoss

Isak Gerber
Mag-Net at ASMS 2023 jreshyn Govender
ustin Jordaan
Presentation (TOA B3 — 2:50 PM)
Thermo Bfast Seminar (WED 5 —7 AM) sindisiwe Buthelezi

Poster TP589 Previn Naicker (v.j C s I R

ReSynBio Booth#709 . = gt e s
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