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Biology Research Targets and Tools

Organism NMR Contrast agents
X-ray imaging Affinity reagents

Organ Ultrasound - antibodies
2-photon imaging - probes

Tissue In-vivo cytometry ~ Enzyme substrates
Light microscopy ~ Labels

Single Cell Electron microscopy - absorbance
Elow cytometry - fluorescence

Organelle Cell imaging - element tags

NA sequencing
Macromolecule Mass spectrometry

TIRF microscopy
Small molecules Electrophoresis Sample prep
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Cytometry Data

Flow Cytometry

Numbers in Memory
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Digital microscopy
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Data File Standards for Cytometry

7213

FCS3.0

Data File Standard forFlow Cytometry, Version FCS3.0

Data File Standards Conmitteeof the International Society for Analytical Cytology (ISAC)

FCS File Segments
Header
Text
Data
Analysis

CRC value
With pre-determined and
user defined keywords in
text section

Minimum Information about a
Flow Cytometry Experiment

MIFlowCyt 1.0

A standard for outlining the minimum information required to
report the experimental details of flow cytometry experiments

Other file standards for
cytometry measurements.



Labels for Multi-parameter Analysis
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Bendall S.C.etal TRENDS in Immunology
012)

9

Number of fluorescence parameters

TRENDS in Immunalogy

Figure 1. History of fluorochrome development. A timeline showing when the
major fluorochromes were introduced, and how this related to the maximum
nurmber of parameters that could be simultangously measured at that time.

Erendall 5C et. al. (2012) Trends Immunal



Examples: Data Analysis/Display Methods
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Important
work:

Critical assessment of automated flow cytometry data
analysis techniques

Nima Aghaeepour!, Greg Finak?, The FlowCAP Consortium? The DREAM Consortium?, Holger Hoos?,
Tim R Mosmann®, Ryan Brinkman'7, Raphael Gottardo?” & Richard H Scheuermann®’

228 | VOL.10 NO.3 | MARCH 2013 | NATURE METHODS



Summary: Information Flow

Pre-measurement:
Cells/tissues/organisms, Reagents, Controls, Intended instrument parameters,

Nature of prepared samples, ...

Measurement
Data from measurement including actual instrument conditions e.g. fcs files

Post-measurement
Data analysis with appropriate information extraction algorithms e.g. gating or
cluster analysis, integration of information with other data sources e.g. MS.
Global information analysis e.g. comparison of normal vs. diseased

ooTY:

Integration of information from -4 A ‘ %
other technologies is important ;. i ﬂ‘g
- - : ) ,
for a comprehensive analysis of | : 1#1 Lyt B | '
a System ) CD4+ Lymphocytes i "bl‘,‘}-'h \" J!J‘Ul J“‘.,,‘,l: WAl .‘oj‘ \L"’w..'.'.'.\»\,.._ﬁ_.u._'
. e A Sl S N s Y WAL Wb

- I L.U—l lLL“ ll J IlLl‘?.h L.:uLl.:.s..:.‘: L 4 ..h”,.' oske

99,555




1)

2)

3)

Example: Cell Signaling in Oncology

Access to samples
- ideally uniform initial therapy
- ideally long term clinical outcomes or paired samples
- ideally balanced training and testing sample sets
Flow cytometry & signaling network profiles
- map signaling in every cell within a tumor specimen
- markers for tumor, non-malignant, and cell subsets
- cell sorting for follow up studies of genetics and epigenetics
Cloud computing to link all our knowledge & tools
- data storage & annotation, data sharing
- web based analysis tools for researchers
- computational analysis & modeling tools (SPADE)
- Informatics (patient information, ontologies)
provided by Nikesh Kotecha, Cytobank



The experts in this workshop will teach
advanced algorithms for data analysis
and software for integrating results from
cytometric measurements with other data
for a comprehensive analysis of
biological systems.

Diether Recktenwald +1-408-658-6074 diether@desatoya.com



