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Melbourne Cytometry Platform

e Shared resource laboratories across 4 locations (nodes) at Parkville campus of the UOM

* 6 dedicated staff — Platform manager, node managers and technical specialists

25 cytometers —analysers (20) and sorters (5)

* Annually support cytometry of ~400 researchers— UOM students and academics, external scientists

* immunology, microbiology, cell & developmental biology, neuroscience, small particles, marine biology,

food science, bioengineering, earth sciences

Training & induction- theory, hands-on ~200 users p/a

Challenges: Funding and Time
« $toreplace aging/ obsolete cytometers
* Time:
e Staff development within saturation

levels of service

Doherty | b

Institute

 Attend conferences

e SRL accreditation

* Prepare manuscripts




One paper, three stories, six years and a pandemic (not“the budget of a small country”)

cvto m etry Journal of Quantitative

Cell Science

3. Practical application: biomarker discovery
Original Article & OpenAccess @ @ & &

Unlocking autofluorescence in the era of full spectrum

analysis: Implications for immunophenotype discovery
projects

. Unmixed AF extraction
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Evolution of the Melbourne Cytometry Platform — to deliver research excellence e

MCP managed instruments

Collaborative: nodes under a single management framework

Global education: training materials, workshops, seminars, lecturing, student supervision

Purchasing: competitive grants and collaborative researcher contributions: merit, value add

Staffing: full-time, continuing; career progression/ development prioritised

Proactive cytometrists dedicated to technology expertise and research outcome

Advanced QC, sensitivity, benchmarking

Regular acknowledgement, collaborations, authorship

2 priority areas (among others):

1. Service excellence- strong rapport between researchers and Platform

2. Advanced instrumentation testing and investment based on merit



1. Dedication to service for excellent scientific outcome
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Proactivity
 Fair management of resources
* Instrument care
 ‘Cando’mindset, troubleshooting, finding solutions
Expertise (technology)
 Capabilities/ limitations, direct to most appropriate resource
* Fine-tuning, optimising assays
Education (practical and theory) — knowledge is power
* Hands-on training, troubleshooting, identifying problems
*  Workshops, seminars, lectures, tutorials
Engagement
* Communication —townhall meetings, user surveys
* Consultation — experimental and panel design

 Collaboration: mutually beneficial for researcher and MCP- expertise gained will benefit others
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2. Cytometer testing: the SRL’s duty of care
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QC and performance tracking — beyond the basic

* |dentify and intervene before data is compromised

Testing and understanding of instruments before opening

service
* Abilities/ limitations, discovery of new applications

Benchmark existing cytometers and new tech

Why the effort?

Considerations for purchase

Project compliant, demand
Robust, consistent performance
Added capabilities, future-proof
Value for money

Sensitivity/ resolution

Researchers cautious to adopt new technologies
Poor signal resolution ‘red-flags’ tech

Bad experiences go ‘viral’ condemning
instruments to lemon status

An instrument not used = resources wasted,
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Instrument sensitivity assessment

8-peak rainbow beads

: . . . p2 —ul
« Separation Index (Sl): robust metric to measure resolution of signals |SI = 2(SD1 + SD2)
 Higher Sl = better resolution between 2 peaks (usually 1-2 or 2-3) ]
Powerful tool, routinely used at MCP for: |
* Instrument design and configuration * Benchmarknovelvs existing technologies AF of b;IadS 2 3456 Brightegt
al > bl = cB < B L
* Factory/field Consistency btw instruments * Confirminstallation and upgrade success e
0 (> (e [l Al —S&&—ae VY __
« Stability/baseline definition * |nstrumenttroubleshooting and repair ;Ei N " ;
wf\ AN 0 2
1
* Optimal detector settings (gain-trations) e Matching instruments across sites ) E— —
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Sensitivity benchmarking - Sl for CytoFLEX - freak of an instrument!

Parkville (2016) / EMBL cytometers
— based on QC settings. Sl rankings
in FITC and PE detectors
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2016-2018: purchases for node-specific needs

MELBOURNE

Instruments purchased placed at nodes to best suit performed applications

CytoFLEX - dim signal resolution, Aurora - sensitivity comparable to Fortessa,
microbiology applications - installed at fluorescent probe ‘agnostic’, large panels -
Melb Brain Centre and Dental School installed at Doherty Institute




* Detector sensitivity/ Gain-tration (8-peak)

* Compare sensitivity between like cytometers

(MBC CytoFLEX S, LX and DS CytoFLEX LX) (8-peak)

Immuno-Trol stabilised (fixed) @B
e Comparison between spectral and conventional - human blood COUECKILTERWV

spread/spillover (panel transference)

 Operational brightness of fluorochromes:

performance in Aurora and CytoFLEX




Fluorochrome operational brightness: CytoFLEX vs Aurora
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Operational brightness (Stain Index SI)_ related to Fluorochrome Sl huCD4 lymphocytes Aurora vs CytoFLEX
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Operational sensitivity of CytoFLEX LX: high and low AF

* Fresh blood - Stain index up to 8.7x higher than Immuno-Trol Fluorochrome SI huCD4 lymphocytes on CytoFLEX
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Aurora 5L: Fluors that peak in regions of high AF benefit from AF extraction

MELBOURNE

Sl improvement after AF
extraction on unmixed fixed
Aurora 5L raw detectors lymphocytes
displaying AF of unlabelled fresh

. Sl =7.64 I 1 1
and fixed lymphocytes = High AF cells likely to benefit from
2 cell-specific AF extraction
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Benefit of AF extraction in low AF setting marginal, maths to predict level of AF at which AF extraction should be applied



Cytometer testing — sensitivity and autofluorescence

 CytoFLEX - exquisite sensitivity in YG detectors (PE & PE tandems,

tdTomato, RFP, mCherry) regardless of carrier AF
* ‘Brightness’ of fluorochromes dependent on AF of carrier particle
* High AF reduces operational brightness of all fluorochromes
* AF extraction greatest benefit when carrier particle AF MFI ~104

* AF inresolution theory



Discovery project — expression of MR1 in immune subsets et
MCP collaboration: Yuting Yan, Hamish McWilliam (Jose Villadangos group)

Tissue and cellular subset expression of MR1 (involved in antigen presentation) unknown

Transgenic mouse model with tdTomato-MR1 gene reporter. Expectation expression very low

Tissues of interest: spleen, skin and lung (AF populations)

Lab’s initial independent phenotyping on Aurora and Fortessa “didn’t work” > MCP for best approach

@ WT(-/-) (gwrTomato (+/+)

1AM Temato
10° < % Parent: 12.37

10° = % PaXent: 0.63

10°

Subset expression unknown -

10°

Weak FP expression

10% 3

FP tdTomato-A

03:

The PERFECT biological model to apply
cytometer testing, autofluorescence findings

Cells with low and high AF
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% tdTomato

CytoFLEX LX reveals tdTomato-MR1 expression in low

and high AF cells in lung MELBOURNE
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Highest tdTom expression in lung alveolar
macrophages (AM®) and afT-cells
AM®O® autofluorescence exceptionally high

CytoFLEX sensitivity overcomes high AF
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AMO-specific AF extraction resolves tdTom+ cells in lung

High level of AM® AF = ideal candidate for AF
extraction on Aurora 5L 3 I

T T Tl

YG1-3

AF obscures tdTom expression in Tom+ AM®
Il AM® Tom- — Median AM® Tom+

[Manuscript in review in Science ]

=
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Unmixed MR1-tomato

tdTom

Extraction of AMO -specific AF
resolves tdTomato+ AMO

Unmixed Unmixed - AM® AF

Raw V9 detector

reserves raw detectors after unmixing
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Novel application for spectral cytometers: HiDi AF resolution [Fies#

MELBOURNE

* Through instrument sensitivity testing, collaboration, can discover and develop new methodologies

identify cellular subsets using opt-SNE

WT -/-

. |

Unstained

AF “Discover”
opt-S
Do

OptSNE 2

Novel methodology: full-spectrum AF of unlabelled samples acquired on Aurora 5L sufficient to define/

Impactful for discovery projects - such as tdTomato cellular/ tissue distribution vs WT
Identification of biologically relevant phenotypes: male vs female skin, chronic vs acute inflammation

UV and violet excitation most important for resolving differences in AF in mammalian tissues

OptSNE 1



In conclusion...
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e SRL staff are as critical a part of the scientific discovery { Sorter PDR: Quantitatively evaluating a new sorter for the SRL

Oliver Ellherinton"‘ Alison More\,ﬂ‘. Vanta Jameson', Alexis Perez-Gonzalez'

Process as researc hers e s

The platform already has four 5L Cytek Aurora analysers therefore it is essential we demonstrate to our users that the sensitivity of the 5 is equivalent to its analyser counterparts. We also have
four ather sorters in the platform and it is essential the sorter performs a5 well or better than these a5 3 sorter. As well as datermining whether it is a good fit we want ta see how far we can
push the limits of its capatilities. This project addresses how well we can see the populations of interest and the sorters performance in terms of recovery. This informs how to set up the Aurora
€S when sorting @ perticle that will push the sability of the insorument to the limit such 25 a 32 um hydrogel Nanovial.

3. Particle size influences recovery
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for researchers AND encourages production of better/

Sepumation index

: . | . .
bR dmheaadtat i )
—= Auroes dotoctars &
. o e g
3 o CarIon TR 6 9edK) {5504 ofech, ACP-I0-5A) were b5 o llows 3 in
o anler. 15 i) 1 e Awrrs 5. 100 m 8 20 o || D ey
ium of 2600 events for each peak was captured, The separation indes was wsed §0 delerming resoiation botwon the k3| i
gt st thedimmest rinons ok for each detector AL & Wghe separaton idex meses an incrs e vesoluton
e the sk, 45 snae,sersEnity b very similsrserss the nstruments
e e T e

2. Increasing the DDF does not compramise sensitivity or recovery .
ocn )

Conuanonsl Drepist Coll Sartees 20137
s way 10 cheek recovery i b compare
e e ot oulined i A ta estimate

the Spectrmson™ beads (cytek,
of-07,05,03,02.01, +01,
£ach soed bead o
1 the Spsetrasc™ basds sat OCD acc.

ths manfactanrs DCD seting (Spactiosoet™). From s scin

 Through duty of care, collection of day-to-day data and
curiosity, discoveries that can be impactful for the
broader scientific community are made

ety the 100 um ezt o beads ranging from ur t 1. For
diflerantiy I = coar hers that aarticle v

e than tis DCE may et b set
o the AR 1.

« 100 um Factory 4. Setting DCD using Sphero™ Rainbow beads
+ 190 Opmsed || 4 " 3

5 howomay

should ba high spaed. Fatary nozzle samngs were rexs

o was oo b atorie P, Tresuency B ampiuge wh

* Proactivity in service is intellectually stimulating,
rewardingand fun

noue sotings 10 the ptinsaed setliegs e repeatig, Mate: Callbite™ beads {82, TA4AE) were used In this Rena and

i DUt 1 the 25t these nanawls we CEuld et parlanm Amax 55w had
mesty th s acesracy methodfom sacion 3 assheven i B. W tste 1 am B0 ARG and he Cyisd Aurc-
efiency b added i i 1G5, Yu can s here n  tht bt the ARIA M and the oul st the Maranias s tha DX coul b set
e Fram thi & i cear accuratly using the 35 i Soharo™ beads GespYa e bein »1/5 the-poxzie 5. The ncroased e n the Ao
e it O compromIsig recomery et is xplenes by he ncremse aneing, The Ariadid o exh it s a sy




Thank you

University of Melbourne

MCP : Alexis Perez Gonzalez, Maggie Sakkas, Olly
Eltheringon, Alison Morey, Catherine Li

Collaborators: Hamish McWilliam, Yuting Yan, Kevin
Man, Max Evrard, Laura Mackay, Axel Kallies, Jose
Villadangos

MCRIP: (Rachel Ramsdale), Lauren Hyde

School of Biomedical Sciences: Jenny Wilkinson-Berka

Dept Microbiology and Immunology: Andrew Brooks,
Kate Keech, researchers and students

Dept Anatomy and Physiology: Matthew Watt,
Christine Wells, researchers and students

Becton Dickinson
Bob Balderas
Marlene Daalmeyer
Anna Romeo

Geoff Campbell
(Kyrian Dasopatis)
Jim Tsoukalis

Beckman Coulter
Natalie Sanders
Tina Luke

Freddie Coetzer
Steven McDonald
(Nana Satake)

Cvtek Bi 1 OMIQ
ytg !osmences Geoff Kracker
Maria Jaimes
Brian Baynes
Dennis Bramadat FCS Express/ Dotmatix
(Kate Pilkington) Andrea Valle
Ryan Hyland
Biorender

Melbourne Cytometry Community (2016)
Simon Monard (WEHI)

Matt Burton (MCRI)

Sandy Fung (MIPS)

(Geza Paukovic (AMREP))

(Ralph Rossi (Peter Mac))



	Slide 1
	Slide 2
	Slide 3: One paper, three stories, six years and a pandemic (not “the budget of a small country”)
	Slide 4
	Slide 5: 1. Dedication to service for excellent scientific outcome
	Slide 6: 2. Cytometer testing: the SRL’s duty of care
	Slide 7: Instrument sensitivity assessment
	Slide 8: Sensitivity benchmarking – SI for CytoFLEX – freak of an instrument!
	Slide 9: 2016-2018: purchases for node-specific needs
	Slide 10: Operational testing of our new purchases and existing cytometers
	Slide 11: Fluorochrome operational brightness: CytoFLEX vs Aurora
	Slide 12: Operational sensitivity of CytoFLEX LX: high and low AF
	Slide 13: Aurora 5L raw detectors displaying AF of unlabelled fresh and fixed lymphocytes
	Slide 14: Cytometer testing – sensitivity and autofluorescence
	Slide 15: Discovery project – expression of MR1 in immune subsets MCP collaboration: Yuting Yan, Hamish McWilliam (Jose Villadangos group)
	Slide 16
	Slide 17
	Slide 18: AMΦ-specific AF extraction resolves tdTom+ cells in lung
	Slide 19: Novel application for spectral cytometers: HiDi AF resolution
	Slide 20: In conclusion…
	Slide 21

