
Flow Cytometry Basics for the Non-Expert:
Unlocking the Secrets of Cells and Molecules
Flow cytometry is a powerful technique that allows scientists to analyze
cells and molecules at the single-cell level. It is widely used in life sciences
research, including immunology, cancer biology, and drug discovery.
However, the principles and technical details of flow cytometry can be
daunting for those without a background in the field.

This comprehensive guide is designed to demystify flow cytometry for the
non-expert. We will cover the basics of the technology, including how it
works, the different types of samples that can be analyzed, and the types of
data that can be generated. We will also provide step-by-step instructions
on how to perform a flow cytometry experiment, from sample preparation to
data analysis.
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Flow cytometry works by measuring the physical and chemical
characteristics of cells as they flow in a single file through a beam of light.
The light scattered and emitted by the cells is collected by detectors, which
convert the signals into electronic pulses. These pulses are then analyzed
by a computer, which generates a series of histograms and scatter plots
that can be used to identify and quantify different cell populations.

Types of Samples that Can Be Analyzed
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Flow cytometry can be used to analyze a wide variety of samples,
including:

Whole blood

Bone marrow

Spleen

Lymph nodes

Cell lines

Bacteria

Yeast

Types of Data that Can Be Generated

Flow cytometry can generate a variety of data, including:

Cell size and granularity

Cell cycle stage

Apoptosis (cell death)

Expression of cell surface and intracellular proteins

DNA content

RNA content

Step-by-Step Instructions for Performing a Flow Cytometry
Experiment

1. Sample Preparation



The first step in a flow cytometry experiment is to prepare the sample. This
involves collecting the cells of interest and preparing them for analysis. The
specific sample preparation method will vary depending on the type of
sample being analyzed.

2. Staining

Once the sample has been prepared, it must be stained with fluorescent
antibodies. These antibodies will bind to specific proteins on the surface or
inside the cells, allowing them to be detected by the flow cytometer.

3. Data Acquisition

The stained sample is then analyzed by the flow cytometer. The flow
cytometer will measure the physical and chemical characteristics of the
cells as they flow through a beam of light. The data generated by the flow
cytometer will be stored in a computer file.

4. Data Analysis

The final step in a flow cytometry experiment is to analyze the data. This
involves using software to create histograms and scatter plots that can be
used to identify and quantify different cell populations.

Flow cytometry is a powerful technique that can be used to analyze cells
and molecules at the single-cell level. It is widely used in life sciences
research, including immunology, cancer biology, and drug discovery. This
guide has provided a basic overview of flow cytometry, including how it
works, the different types of samples that can be analyzed, the types of
data that can be generated, and the steps involved in performing a flow
cytometry experiment.



For more detailed information on flow cytometry, please refer to the
following resources:

BD Biosciences: https://www.bdbiosciences.com/en-
us/instruments/research-instruments/flow-cytometers

Flow Cytometry Network: https://www.flowcyt.org/

International Society for Advancement of Cytometry: https://www.isac-
net.org/
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