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Plasma: A Rich Source of Disease Relevant Information
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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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Easy to obtain / Low cost

Physiological / pathological 
relevance



Plasma: Challenging to profile
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Geyer et al., 2017. DOI: 10.15252/msb.20156297 

The challenge of plasma proteomics
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Plasma Proteome Profiling: Divide and Conquer
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DEPLETE ENRICH FRACTIONATE PROTEIN CORONA
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Extracellular vesicles (EVs)
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Mathieu, et al. 2019. DOI:10.1038/s41556-018-0250-9 



Current Methods to Isolate EVs
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Wang et al., 2020. Cancers: DOI:10.3390/cancers12092335



Current Methods to Isolate EVs
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Wang et al., 2020. Cancers: DOI:10.3390/cancers12092335

• Large volume of plasma

• Difficult to scale

• Can be costly              
especially immunoaffinity 



Mag-Net: Capture of EVs Using MagReSyn® Technology
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MagReSyn® SAX
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Mag-Net: Capture of EVs Using MagReSyn® Technology
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MagReSyn® SAX

Hyper-porous polymer bead technology

High functional group density Increased capacity
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MagReSyn® 
SAX



 
 

 

MagReSyn® 
SAX (12.5 or 25µl)

Plasma, 10 to 100 µl
(1:1 2X Bis-tris propane 

100mM, pH 6.3, 
150mM NaCl)

Wash X 3 
(500 µl)

  

  

  
 

    
    

 

 

Bis-tris propane
(50 mM pH 6.3, 
150 mM NaCl)

Bind: 30 min   

Mag-Net: End-to-End Plasma to Mass Spec Workflow
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Seamless, High-Throughput, Easy to Automate

EV capture & 
Abundant Protein depletion
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Protein 
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On-bead 
digestion

On-bead protein capture

Clean-up

EV lysis, 
Protein Reduction & Alkylation

EV 
Capture



SDS (1%)
TCEP (10mM)
IAA (15mM)

MagReSyn® 
SAX (12.5 or 25µl)

Plasma, 10 to 100 µl
(1:1 2X Bis-tris propane 

100mM, pH 6.3, 
150mM NaCl)

Wash X 3 
(500 µl)

Lysis,
Reduction & 

Alkylation

  

  
 

    
    

 

 

Bis-tris propane
(50 mM pH 6.3, 
150 mM NaCl)

Bind: 30 min   

Mag-Net: End-to-End Plasma to Mass Spec Workflow
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Seamless, High-Throughput, Easy to Automate



SDS (1%)
TCEP (10mM)
IAA (15mM)

MagReSyn® 
SAX (12.5 or 25µl)

Plasma, 10 to 100 µl
(1:1 2X Bis-tris propane 

100mM, pH 6.3, 
150mM NaCl)

Wash X 3 
(500 µl)

Lysis,
Reduction & 

Alkylation

ACN (70% final)

PAC: Protein 
Aggregation 

Capture

Wash X 3 ACN (95%)
Wash X 2 EtOH (70%)

Trypsin
2hr, 47°C

On-bead digest

Bis-tris propane
(50 mM pH 6.3, 
150 mM NaCl)

Bind: 30 min Bind: 10 min

Mag-Net: End-to-End Plasma to Mass Spec Workflow
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No bead change & No transfers – Minimal sample loss & Cost-effective

EV lysis & Protein
Reduction / Alkylation

EV capture & 
Abundant Protein depletion

PAC/SP3 based protein capture, 
clean-up & digestion
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• EV Capture
• Abundant protein depletion
• EV lysis + 

protein reduction & alkylation
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Mag-Net: Plasma to Mass Spec Automation
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Mag-Net: Plasma to Mass Spec Automation

• PAC/SP3 based protein capture, 
clean-up and digestion
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• EV Capture
• Abundant protein depletion
• EV lysis + 

protein reduction & alkylation
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Mag-Net: Plasma to Mass Spec Automation

• 96 samples in parallel
• No bottleneck steps

• Centrifugation
• Filtration
• Buffer exchange

• ∼4hrs (incl. digest): 
plasma to mass spec 
ready peptides
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• PAC/SP3 based protein capture, 
clean-up and digestion

• EV Capture
• Abundant protein depletion
• EV lysis + 

protein reduction & alkylation



Mag-Net: EV Capture

© RESYN BIOSCIENCES PTY LTD 2023

RESYNBIO.COM

Mean = 150.5 ± 2.2 nm
Mode = 87 ± 2 nm



Mag-Net: EV Capture
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Mean = 150.5 ± 2.2 nm
Mode = 87 ± 2 nm
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Mag-Net: EV Capture & Abundant Protein Depletion

RESYNBIO.COM

Mean = 150.5 ± 2.2 nm
Mode = 87 ± 2 nm
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Mag-Net: Improves dynamic range for deeper plasma profiling
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• 100 µl plasma 
• 75µm x 25cm, 90min Gradient 
• Orbitrap Eclipse

• 4mz staggered window GPF library
• 12mz staggered window individual injections

• EncylopeDIA + GPF library
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Mag-Net: Improves dynamic range for deeper plasma profiling
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• 100 µl plasma 
• 75µm x 25cm, 90min Gradient 
• Orbitrap Eclipse

• 4mz staggered window GPF library
• 12mz staggered window individual injections

• EncylopeDIA + GPF library
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Mag-Net: Improves dynamic range for deeper plasma profiling
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membrane-bounded vesicle
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Whole membrane

-log(Adjusted p-value)

• 100 µl plasma 
• 75µm x 25cm, 90min Gradient 
• Orbitrap Eclipse

• 4mz staggered window GPF library
• 12mz staggered window individual injections

• EncylopeDIA + GPF library
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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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Ecosystem: Enabling Inter-Lab Method Comparison

• 75µm x 25cm, 30min Gradient
• Sciex 6600 TToF
• Spectronaut v17

• 75µm x 25cm, 90min Gradient 
• Orbitrap Eclipse
• EncylopeDIA
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Ecosystem: Enabling Inter-Lab Method Comparison
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Ecosystem: Enabling Inter-Lab Method Comparison
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Inter-Lab Methods: Proteome Coverage

• 100 µl plasma input
• 75µm x 25cm, 30min Gradient
• 48VW SWATH Sciex 5600 TToF



SDS (1%)
TCEP (10mM)
IAA (15mM)

MagReSyn® 
SAX (12.5 or 25µl)

Plasma, 10 to 100 µl
(1:1 2X Bis-tris propane 

100mM, pH 6.3, 
150mM NaCl)

Wash X 3 
(500 µl)

Lysis,
Reduction & 

Alkylation

ACN (70% final)

PAC: Protein 
Aggregation 

Capture

Wash X 3 ACN (95%)
Wash X 2 EtOH (70%)

Trypsin
2hr, 47°C

On-bead digest

Bis-tris propane
(50 mM pH 6.3, 
150 mM NaCl)

Bind: 30 min Bind: 10 min

RESYNBIO.COM
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Monitoring performance
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QC: Transition to Targeted Analysis 

SDS (1%)
TCEP (10mM)
IAA (15mM)

MagReSyn® 
SAX (12.5 or 25µl)

Plasma, 10 to 100 µl
(1:1 2X Bis-tris propane 

100mM, pH 6.3, 
150mM NaCl)

Wash X 3 
(500 µl)

Lysis,
Reduction & 

Alkylation

ACN (70% final)

PAC: Protein 
Aggregation 

Capture

Wash X 3 ACN (95%)
Wash X 2 EtOH (70%)

Trypsin
2hr, 47°C

On-bead digest

Bis-tris propane
(50 mM pH 6.3, 
150 mM NaCl)

Bind: 30 min Bind: 10 min

EV protein digestionEV capture & Abundant protein removal 
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Workflow QC: Transition to Targeted Analysis 

Yeast Enolase

SDS (1%)
TCEP (10mM)
IAA (15mM)

MagReSyn® 
SAX (12.5 or 25µl)

Plasma, 10 to 100 µl
(1:1 2X Bis-tris propane 

100mM, pH 6.3, 
150mM NaCl)

Wash X 3 
(500 µl)

Lysis,
Reduction & 

Alkylation

ACN (70% final)

PAC: Protein 
Aggregation 

Capture

Wash X 3 ACN (95%)
Wash X 2 EtOH (70%)

Trypsin
2hr, 47°C

On-bead digest

Bis-tris propane
(50 mM pH 6.3, 
150 mM NaCl)

Bind: 30 min Bind: 10 min

EV protein digestionEV capture & Abundant protein removal 
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QC: Transition to Targeted Analysis 

SDS (1%)
TCEP (10mM)
IAA (15mM)

MagReSyn® 
SAX (12.5 or 25µl)

Plasma, 10 to 100 µl
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100mM, pH 6.3, 
150mM NaCl)

Wash X 3 
(500 µl)

Lysis,
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Alkylation
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PAC: Protein 
Aggregation 

Capture

Wash X 3 ACN (95%)
Wash X 2 EtOH (70%)

Trypsin
2hr, 47°C

On-bead digest
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150 mM NaCl)

Bind: 30 min Bind: 10 min
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Yeast Enolase
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QC: Transition to Targeted Analysis 

Targeted assay ~60 proteins monitored

SDS (1%)
TCEP (10mM)
IAA (15mM)

MagReSyn® 
SAX (12.5 or 25µl)

Plasma, 10 to 100 µl
(1:1 2X Bis-tris propane 

100mM, pH 6.3, 
150mM NaCl)

Wash X 3 
(500 µl)

Lysis,
Reduction & 

Alkylation

ACN (70% final)

PAC: Protein 
Aggregation 

Capture

Wash X 3 ACN (95%)
Wash X 2 EtOH (70%)

Trypsin
2hr, 47°C

On-bead digest

Bis-tris propane
(50 mM pH 6.3, 
150 mM NaCl)

Bind: 30 min Bind: 10 min

EV protein digestionEV capture & Abundant protein removal 

Yeast Enolase
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QC Example: Probing Plasma Storage 

Fresh vs 6 month 
Plasma

SDS (1%)
TCEP (10mM)
IAA (15mM)

MagReSyn® 
SAX (12.5 or 25µl)

Plasma, 10 to 100 µl
(1:1 2X Bis-tris propane 

100mM, pH 6.3, 
150mM NaCl)

Wash X 3 
(500 µl)

Lysis,
Reduction & 

Alkylation

ACN (70% final)

PAC: Protein 
Aggregation 

Capture

Wash X 3 ACN (95%)
Wash X 2 EtOH (70%)

Trypsin
2hr, 47°C

On-bead digest

Bis-tris propane
(50 mM pH 6.3, 
150 mM NaCl)

Bind: 30 min Bind: 10 min
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QC Example: Probing Plasma Storage 

• 100µl plasma input
• 75µm x 25cm CSH C18, 30min
• 48VW SWATH Sciex 6600 TToF
• Spectronaut v17

Fresh vs 6 month 
Plasma

SDS (1%)
TCEP (10mM)
IAA (15mM)

MagReSyn® 
SAX (12.5 or 25µl)

Plasma, 10 to 100 µl
(1:1 2X Bis-tris propane 

100mM, pH 6.3, 
150mM NaCl)

Wash X 3 
(500 µl)

Lysis,
Reduction & 

Alkylation

ACN (70% final)

PAC: Protein 
Aggregation 

Capture

Wash X 3 ACN (95%)
Wash X 2 EtOH (70%)

Trypsin
2hr, 47°C

On-bead digest

Bis-tris propane
(50 mM pH 6.3, 
150 mM NaCl)

Bind: 30 min Bind: 10 min
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Evaluation of EV Digestion (PAC) Performance

• Intra Batch CV

• Inter Batch CV
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Evaluation of EV Capture (& Soluble Prot. Depletion) 

Undpl Plasma EVs New Plasma EVs Old Plasma
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Evaluation of EV Capture (& Abundant Prot. Depletion) 

EVs Old Plasma batch

EVs New Plasma batch
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Evaluation of EV Capture (& Abundant Prot. Depletion) 

EVs Old Plasma batch

EVs New Plasma batch

R = 0.991
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PROTTER: External Tool
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PROTTER: External Tool
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PROTTER: Transmembrane Protein Annotation
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• 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

Mag-Net: Geared to tackle large clinical cohorts 
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Mag-Net: Geared to tackle large clinical cohorts 

• 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 

Skyline Ecosystem instrumental for method development

• 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
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Christine Wu
Kristine Tsantilas
Jea Park
Deanna Plubell
Gennifer Marrihew
Michael MacCoss

Isak Gerber
Ireshyn Govender
Justin Jordaan

Sindisiwe Buthelezi
Previn Naicker

Mag-Net at ASMS 2023
Presentation (TOA B3 – 2:50 PM) 
Thermo Bfast Seminar (WED 5 – 7 AM)
Poster TP589
ReSynBio Booth #709  

Thank you!
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