
Page 1The University of Sydney

Lessons Learnt:

Establishment of a benchmark cytometric 

immune phenotyping workflow for multi-

centre clinical trials. 

Natalie Smith 

nsmi9578@uni.sydney.edu.au

Translational Immunology Group

PhD Candidate 

Supervised by Dr Helen McGuire

mailto:nsmi9578@uni.sydney.edu.au


Page 2The University of Sydney

Typical multi-centre immunophenotyping workflow 

Central site at 

Sydney University

Our current approach to remote multi-centre 

clinical trials has room for improvement 

Notes from our previous nation-wide study
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Staining fresh PBMCs gives superior signal
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Fresh staining is complicated for remote populations
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Mass cytometry enables enhanced comprehensive 

immunophenotyping strategies 

Sample 
barcoding 

and 'spike in'
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Proposed workflow

Total upfront processing time: about 40 min
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Total upfront processing time: about 40 min
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Total upfront processing time: about 40 min
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Proposed workflow
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Markers differentially present on CD4 +: 
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Expression
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absent        medium         high

Markers uniformly present on CD4+: 

CD45, CD3, CD4, CD247

Stain with 
ready to use 
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50-plex panel design

Made with Spectre 

Ashhurst, Marsh-Wakefield, Putri 

et al., 2022 (Cytometry A) 
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Proposed implemented workflow

Total upfront processing time: about 40 min

Stain with 
ready to use 
custom 
CyTOF panel

Freeze 
and store

32

University of Otago

Collect 
fresh 
samples

1
Ship to central 
processing site 
(Charles Perkins 
Centre)

4
Acquire 
on CyTOF 
system

Automated 
report

6 7

Sydney

(Charles Perkins Centre)

Barcode and 
stain samples 
(intracellular 
targets)

5

Supported by an ASI postgraduate travel award 
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Proposed implemented workflow

Total upfront processing time: about 40 min
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What’s next?

130 lyophilised tubes are en-route to Sydney! 

Dr Helen McGuire Dr Michael Cohen 

Implementation of our workflow across 

several sites to ensure the best quality data 

collection from multi-centre clinical trials. 

Establishment of a remote/rural network. 

Supported by an ASI postgraduate travel award 
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What’s next? 

Central site at 

Sydney University

Supported by an ASI postgraduate travel award 

University of Otago, 

Dunedin 

Griffith University, 

Gold Coast

University of Western 

Australia, Perth 

University of Melbourne

School of Rural 

Health, Dubbo 

Implementation of our workflow across 

several sites to ensure the best quality data 

collection from multi-centre clinical trials. 

Establishment of a remote/rural network. 

You are here
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Mass cytometry enables enhanced comprehensive 

immunophenotyping strategies 

Sample 
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Freezing 
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Freezing 
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50+ 
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panel
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asynchronous 
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Total upfront processing time: about 40 min
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Whole blood vs PBMCs
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Whole blood and PBMCs from the same 

donor stained with mass cytometry panel 

Samples barcoded together for acquisition 

Although it adds 30-45 minutes to the 

protocol, PBMC separation is worthwhile
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