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COURSE LEARNING OUTCOMES

1. Explain the following aspects of experimental methods used in physiological
research: Principles, Methods, Interpretation, Advantages and
Disadvantages

2. Apply the knowledge to choose appropriate methods in experimental
designs and appraise the choice of methods employed in literatures

3. Participate in discussion of designing or appraising physiological
experiments in literatures




OBJECTIVES

The students should be able to
- Explain the principles of flow cytometric analysis
- Read and interpret flow cytometric data

 Assess suitability of flow cytometry application for any given

experiment



Flow Cytometry

- Simultaneously measures and the analyzes physical characteristics

of single particles
- Relative size
« Relative granularity or internal complexity

 Relative fluorescence intensity



Flow Cytometry

. Cons
- Pros
- Particles have to be separated and in
. Sensitive (0.2-150 [Am) suspension

Cannot directly examine morphology
or structure

- Simultaneous multiple data collection

from each and every patrticle

Expensive
- Subpopulation analysis

Time consuming (sort)



Flow Cytometry
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Fluidics

- Transports particles to the laser beam for interrogation

sheath fluid injection needle
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Optics

. Optical filters

 Dichroic vs bandpass




Electronics

- Detectors:
PMT (photomultiplier tube)

. Sorting system
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Data Collection

. Light scatter

- Forward-scattered light (FSC)

. Size

. .




Data Collection

. Light scatter

Side-scattered light (SSC)

Granularity / internal complex
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Data Collection

- Fluorescence
- Protein expression
- Fluorescent-conjugated antibody
« Possible to use more than one antibodies

**Require negative control for accurate data interpretation



Case study

Fruit Cytometry
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Case study
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Case study
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Data Analysis

- Dot / density / contour plot




Data Analysis
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Data Analysis

» Histogram
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Data Analysis

PE 580/30 Bandpass
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=y
w)
=
2
-
S
[+ V]
L&)
=
[+ V]
“
v
@
o
(=]
=

Wavelength (nm)

Real |Observed




Sample Applications

. Cell type and number analysis
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(One of the) Results
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Sample Applications

 Cell cycle analysis

Cell Cycle Analysis

G0/G1
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Sample Applications

« Protein-protein interaction using FRET
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Fluorescent-Activated Cell Sorting (FACS)

Hydrodynamic focusing in a noezle vibrated
by a transducer produces a stream breaking
into droplets.

Laser intarrogation and signal processing
followed by sort decision: blus sort right,
rad sort left, green or yellow no sort.

Electronic delay until cell reaches break-off

point. Then the stream is chargad.,

ned droplets deflect by elactrostatic
d from plates held at high voltage.
[+/= 3000 volis)

: faricus collection devices can be attached:
_— P fubes, slides, multiwell platss.
A Q@+




Summary

Flow cytometry: Fluidics + Optics + Electronics

Single particle (cell) analysis

- FSC + SSC + Specific marker(s) of choice

Data analysis: Dot plot / Histogram

Application: Cell (population) analysis, FRET, FACS



Question?
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