
What is Flow Cytometry?
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How Does it Work?

First, tag your cells with fluorescent markers.

Then, run your samples 
through a flow cytometer.

The cytometer measures the cells…

…and outputs cell data related to the 
relative size, granularity, and the 

Light scattered at large 
angles, related to 
internal complexity

Incident Light Beam

CELL

Adapted from H. Shapiro
Practical Flow Cytometry

Light scattered at small 
angles, related to cell size

The amount of
fluorescence 
emitted 

Common Applications of Flow Cytometry

relative size, granularity, and the 
presence and brightness of multiple 

fluorescent markers.

Flow cytometry is adaptive to studying many types o f biological questions. 
These can be broken up into several main categories :

DNA Studies – these assays involve the 
measurement of fluorescence associated 
with DNA to determine:

•Stages of cell cycle
•Apoptosis
•Gene transfections
•Chromosomal aberrations
•Endoreduplication
•Proliferation checkpoints (cyclins)
•Doubling times

Measuring Proliferation
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Functional Assays – these types of applications primarily involve the 
measurement of functional byproducts as an indicator of the cells capacity to 
respond to a specific set of conditions. Some examples of these types of 
experiments are:

•Intracellular cytokines
•Ca++ flux
•Intracellular pH
•Phosphorylation of proteins
•Reactive Oxygen Species
•Cellular proliferation
•Phagocytosis
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More Common Applications of Flow Cytometry

Immunophenotyping – most commonly used 
application in which cells are labeled with a 
monoclonal or polyclonal antibody to some cell 
surface protein to identify the presence, absence or 
levels of cell surface molecules to determine:

•Cell lineage
•Activation status
•Adhesion, migration, and homing capacity
•Ability to respond to stimuli
•Ability to interact with other cells
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Courtesy of Mario Roederer, PhD Courtesy of Craig Slingluff, M.D.

Mouse BM Stem Cells

Stem Cell 
Isolation 
through Side 
Population 
Sorting – these 
assays use 
dyes, such as 
Hoechst, to 
identify the stem 
cells of a 
heterogeneous 
population.  
Sorting can then 
physically 
isolate the stem 
cells.

Courtesy of Thomas Skalak, PhD

Assistance from Core Staff
-Experimental Design
-Protocol Development
-Instrument Operation
-Data analysis
-Graphical Production

Training
-Comprehensive, one-week instrument operation & data analysis training course
-Individual training

Web Services
-Online Instrument Scheduling
-Network Storage Server
-Core Website Resources

Services

� The Flow Cytometry Core has installed the new sorter, the iCyt Reflection.  This sorter is capable of performing two 
separate sorts at once, and can be upgraded to handle as many as four at once.  It has six lasers and is housed within 
a biological safety cabinet allowing for sterile BSL 2+ sorts.  The sorter is expected to come online in early 2009.
� We recently welcomed a new administrative assistant, Lesa Campbell, to the Core.  She will be handling all our 
scheduling and billing.
� We have opened our new lab, the Advanced Technologies Laboratory or ATL.  It houses the new sorter, 
Imagestream, and an analysis computer.
� The B Calibur has been upgraded to handle five colors with the option of using the violet laser.  All the Caliburs have 
had their argon 488nm lasers replaced with high power solid-state 488nm lasers (30mW in Cal B&C, 50mW in Cal A)

Recent Additions

Publications Citing Flow Cytometry
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The number of articles citing the use of flow 
cytometry in biomedical research has 
increased dramatically over the past three 
decades.

Our Experienced Staff

Joanne Lannigan
•Laboratory Director of the Core since 2002
•M.S. in Immunology/Pathology and Health Services Administration
•Over 25 years of experience in flow cytometry 
•Expert in new protocol development, experimental design and data analysis and can 
assist investigators with publications and grant applications.
•Actively serves on many scientific advisory committees within local, national and 
international flow cytometry organizations

Timothy P. Bender , Professor of Microbiology
•Faculty Director of the Flow Cytometry Core and chair of the Flow Cytometry Advisory Committee
•Ph.D. in Microbiology/Immunology
•Has relied on flow cytometry as a research tool for over 20 years
•Instrumental in the resurrection of the flow cytometry core

Michael Solga
•Flow Cytometry Laboratory Research Specialist 
•B.S. in Biology and a M.S. in Environmental Science
•Has over eight years of flow cytometry experience, acquiring and analyzing flow cytometry data 
on a variety of benchtop analyzers and two years experience in cell sorting and image analysis
•Expert in fluorescence staining protocols

Paul Brewer
•Flow Cytometry Laboratory Assistant 
•B.S. in Physics
•Joined the Flow Core in 2007

-Core Website Resources
Luncheon Seminars

-Recent speakers have included: 
-Joost Oppenheim , MD, head of the Laboratory of Molecular Immunoregulation, NCI-Frederick and current Editor-In Chief for the Journal Of Leukocyte Biology, 
"Alarmin Danger Signals Mimic Chemokines and Activa te Immune Responses"
-Garry Nolan , Ph.D. Stanford University, "Leukemia Stratification, Autoimmunity, and Bayesia n Network Inferences from Single Cell Signaling Pro teomics“
-Mario Roederer , Ph.D., Vaccine Research Center, NIAID, NIH, 21 Color Flow Cytometry
-Carlton Stewart, Ph.D., Roswell Park Cancer Center, Author of "Immunophenotyping"
-Carmen Raventos-Suarez , Ph.D.,Senior Research Investigator, Bristol-Myers Squibb "Drug Discovery and Cell Cycle"
-Calman Prussin , M.D., Head, Clinical Allergy and Immunology Unit, NIAID/ National Institutes of Health, "Fine Structure Analysis of Allergen Specific Th2 R esponses 
Using Polychromatic Flow Cytometry"

Lesa Campbell
� Flow Cytometry Administrative Asst
� Over 20 years of administrative experience
� Joined the Flow Core in 2008


