AMREP CORE FLOW CYTOMETRY FACILITY
User Meeting / Forum
Thursday 10th Dec, 2015

AMREP Flow Users Forum Agenda
1. AMREPFlow 2015 Facility Review
2. Cyto2015 – ISAC Glasgow Conference Overview
3. ACS 2015 Perth Conference Overview
4. AMREPFlow 2015 review
5. Inivai – FlowLogic Updates, New Features
6. Open Discussion

AMREPFlow 2015 Department Independent Review:
• Independent review conducted May-June 2015 by Dr. Frank Battye (ex WEHI Flow Cytometry Core Manager

since review – FACSCan
+ AMNIS system (2016)

AMREPFlow 2015 Department Independent Review:

AMREPFlow 2015 Department Independent Review:
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AMREPFlow 2015 Department Independent Review:
Actions taken by AMREPFlow staff:
- Review current instrument distribution, placement and floor space. Aim to consolidate
instruments (sorters and analyzers) to be AMREP central and co-localized.
- AMREPFlow Committee Meetings at least 2x a year, or as needed. A higher end – senior input
and presence at AMREP Management level. Try and consolidate the Baker into the AMREPFlow
fold.
- Review Charges (end of financial year) especially for sorting and high end platforms.
- Client input, comments and feedback always welcome. Email is sent to AMREPFlow Committee for independent
referral and adjudication.

- Staff Attended Managerial Workshops and Tutorials to improve customer relations and
communication styles.
In house (Burnet Institute) – Performance Development Framework – The Art of Conversation
Workshop for Managers.
Victorian Platform Technology Network (VPTN) – Negotiation Skills Workshop.

Instrumentation, Emerging Technologies

Scientific Tutorials

Analytical Tools

Over 1500 Delegates,
International Flow
Cytometry and Imaging
Conference

Instrumentation, Emerging Technologies

CyTOF2 – Mass Spectrometry Flow Cytometry Platform, Fluidigm (Phil)
AMNIS – Imaging Flow Cytometer, Millenium (Eva)
Sony SP Spectral Analysis Platform
CytoFlex – Beckman Coulter
S3 Sorter - BioRad

Sony SP6800 Spectral Flow Analyzer

Endogenous fluorescence, is an intrinsic property of cells called autoThe SP6800 Spectral Analyzer collects all emitted fluorescence, between 400
fluorescence. In conventional flow cytometry, autofluorescence can cause
and 800 nm, using a novel prism and detector array optics as opposed to
inaccurate percentages of positive cells or even false positives. Removing
more conventional bandpass filters of conventional cytometers.
autofluorescence can be very difficult and methods of attempting to
minimize in conventional cytometry include gating out, chemical quenching, Spectral unmixing is the procedure by which the measured spectrum of a
sample, with mixed fluorescent labels, is decomposed into a collection of its
or even mathematically removing via creation of ration parameters.
constituent spectra, from each colour being used (e.g. fluorochromes or
The SP6800 Spectral Analyzer actually captures the entire spectrum of the
cells autofluorescence as if it where any other single colour control, by simply fluorescent proteins), and a representative measurement of each individual
spectra / colour present in the sample.
running an unstained sample. This spectrum can then be either removed
using one of the system's advance spectral unmixing algorithms or actually
plotted as an independent colour versus any of the other colours within the
sample

S3e Cell Sorter - BioRad

CytoFlex – Beckman Coulter

Scientific Tutorials:
- Fluorescent Proteins (FP) in Flow Cytometry – Hawley, Telford et. al.
History of fluorescent proteins, their evolution, current and
expanding FP technologies and implementations

Scientific Tutorials:
- Increased Sensitivity of Instruments = novel opportunity to study microparticles,
such as Microvesicles.
Microvesicles (sometimes called, circulating microvesicles, or microparticles.)
are fragments of plasma membrane ranging from 100 nm to 1000 nm shed from
almost all cell types. Not to be confused with smaller intracellularly generated
extracellular vesicles known as exosomes.
Microvesicles play a role in intercellular communication and can transport mRNA, miRNA, and proteins
between cells. Microvesicles have been implicated in the process of a remarkable anti-tumor reversal
effect in cancer, tumor immune suppression, metastasis, tumor-stroma interactions and angiogenesis
along with having a primary role in tissue regeneration. They originate directly from the plasma
membrane of the cell and reflect the antigenic content of the cells from which they originate. They
remove misfolded proteins, cytotoxic agents and metabolic waste from the cell.
Sources of microvesicles include megakaryocytes, blood platelets, monocytes, neutrophils,
tumor cells and placenta.
Trick to detecting microvesicles, is the maximisation of signal to noise ratio and reference particles (beads).
How to Improve S/N: Use DD water as sheath-carrier fluid. Conventional sheath fluid may contain serum proteins, sodium,
potassium, and other impurities, which are not really needed in analytical flow cytometry. All analyzers can easily run with
water. (BC, Miltenyi endorsed)
Triggering off the 405nm for side scatter improves S/N
Reference beads ranging from 0.1um-1um triggered both on FSC and SSC

Interesting Microvesicle Talks and References:
- Set-Up of the CytoFlex for Extracellular Vesicle Measurement, Andreas Spittler, MD, Associate Professor for
Pathophysiology, Medical University, Vienna
- Detection of Extracellular Vesicles by Flow Cytometry: Small, Smaller, Smallest, Rienk Nieuwland, Clinical Chemistry,
AMC, Amsterdam
- Foundations of Microvesicle Cytometry, Joanne Lannigan et. al., University of Virginia, Charlottesville, VA
- Standardization of Flow Cytometry based Determination of Plasma Microvesicles: Recent Progress, Francoise DignatGeorge, Haematology and Vascular Biology Dept. Hopital de la Conception, Marseilles

- Quantification of Cell Derived Microvesicles in Blood, Romain Linares, University of Bordeaux
- High Resolution Multiparameter Characterization of Individual Extracellular Vesicles by High Sensitivity Flow
Cytometry, Shaobin Zhu, Dept. Of Chemical Biology, Xiamen University.
- Nanoparticle Based Analysis of Biomolecules, Cells and Tissue, Duncan Graham, University of Strathclyde, Glasgow
(using metal nanoparticles as extrinsic labels for specifi biomolecular targets (eg. a fluorophores) has advantages such
as increased optical brightness and lack of background (vibrational signals). Nanoparticles can be designed to contain
specific recognition probes and can be applied to a variety of probe-target interactions (eg. DNA-DNA, peptide-protein,
sugar-protein)

Scientific Tutorials:
- RNA, DNA and FISH in Flow Cytometry – Recent Advances
RNA Flow Cytometry,
Christopher Groves et. al.
Traditional use of flow cytometry
measures many biomarkers
simultaneously in a single target from
bulk populations.
However, analysis is limited primarily to proteins and total
DNA, or highly abundant DNA sequences. As most RNA gene
transcripts are present in very low quantities, the ability to
detect these mRNA species have been limited. In 1993
Patterson et. al. developed a PCR driven in situ hybridization
technique to detect HIV mRNA. However stringent conditions
required for the technique to work within flow cytometry
prevetned its wide spread application.
Two new techniques, PrimeFlow (Affymetrix/eBio) and
SmartFlare (EMD Millipore) have recently been introduced
commercially.

PrimeFlow RNA Assay and
QuantiGene Flow RNA Assays
Allows for the determination of differential
RNA expression within mixed cell population
of cells. The assays have improved sensitivity
and lowers background of fluorescent in situ
hybridization (FISH), through the use of branched DNA
signal amplification. In essence you are not amplifying
your target = abundance, you are amplifying the minute
signal = mRNA.

SmartFlare System from EMD Millipore
Employs a gold nanoparticle that is
actively endocytosed into most cell
types. In the cytoplasm, interaction with
specific mRNA target causes the
generation of a fluorescent signal,
detected by flow cytometry, or FM

SmartFlare Probes Detect only the Traslationally Available mRNA, not the total Pool of mRNA Quantitated by Real-Time
PCR: A Novel Limitation of the Method, Paulina Bartnicka et. al., Nencki Institute of Experimantal Biology, Warsaw

Open Forum, Questions and Recommendations:
Menno et. al. Group (Monash)
Unfortunately, I cannot be there Thursday.
We have just started using the facility (Pei, Jorn and myself) and are very happy with the LSRII and the Fortessa.
I do have some future suggestions. I would be interested in the UV laser, as is our prospective head of department,
Prof David Tarlington. I think it would be worth putting a few groups together and talk with BD about their new
X30 platform. This is a 30 parameter platform with 5 lasers. Considering my own collaboration with BD in the
HLDA program and perhaps those of others as well, it could be possible to make a good deal, which will prepare the
facility for years to come.
On a smaller note, we would be very much helped with an analysis computer with DiVa 8 software.
Finally, I would be eager to start using the AMNIS. Hopefully, we will have a new postdoc starting in January/February.
Once we have optimized our experiments, we would then be happy to support other groups who are new to the platform.

