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Flow Cytometry
• A rapid, sensitive, and quantitative method to 

identify populations of cells based  on protein 
expression patterns.
– PBMCs
– BAL cells
– Lung tissue

• Antibodies labeled with fluorescent dyes are used 
to identify cells.
– Proteins can be on the cell surface or intracellular
– We are able to determine up to 12 different 

fluorescence tags simultaneously.
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Uses of Flow Cytometry
• It can be used for…

 Immunophenotyping
 DNA cell cycle/tumor ploidy
 Membrane potential
 Ion flux
 Cell viability
 Intracellular protein staining
 pH changes
 Cell tracking and proliferation
 Sorting
 Redox state
 Chromatin structure
 Total protein
 Lipids
 Surface charge
 Membrane fusion/runover
 Enzyme activity
 Oxidative metabolism
 Sulfhydryl groups/glutathione
 DNA synthesis
 DNA degradation
 Gene expression

• The use of flow in research has boomed since 
the mid‐1980s
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Why Look at FSC v. SSC
• Since FSC ~ size and SSC ~ internal structure, a 
correlated measurement between them can allow 
for differentiation of cell types in a heterogenous 
cell population
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Cytometry vs. Flow Cytometry

Cytometry
• Localization of antigen 

is possible
• Poor enumeration of 

cell subtypes
• Limiting number of 

simultaneous 
measurements

Flow Cytometry.
• Cannot tell you where 

antigen is.
• Can analyze many 

cells in a short time 
frame.

• Can look at numerous 
parameters at once.





SmartFlare RNA Detection:
- Oligonucleotide gold nanoparticle
- Detects mRNA following 

endocytosis
- Binding to target initiates a signal 

(flare)
- Live cells
- Can be combined with 

conventional surface
staining

- Live cells can be physically sorted
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Luminex Analysis to determine Biomarker 
Levels
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Molecular Techniques in Common Use

1. Polymerase Chain Reaction (PCR)
2. RT‐PCR
3. DNA Sequencing
4. Microarray Analysis



Molecular Techniques in Common Use:
Why do we care?

Applications:  PCR: Amplify DNA 
(Kary Mullis; Nobel 1993)

1. Analysis/diagnosis of microbial infectious agents
1. Simple diagnosis (HIV, others)
2. Polymorphisms

2. Genotyping 
1. Allele determinations
2. Polymorphisms (oncogenes, etc..)
3. Forensic Applications

3. Other techniques
1. Sequencing
2. RT‐PCR



PCR Overview

Thermostable DNA Polymerase
(Taq)





Reverse Transcriptase (RT)‐PCR

1. Detect and quantitate mRNA
2. Examine the functional activity of cells
3.   Can be a substitute for protein methods 

when protein measurements are not practical
4.    Diagnostic applications

a.  cancer
b.  microbiology
c.  immunopathology

(RT: Howard Temin and David Baltimore; Nobel 1975)



Detection of Single Nucleotide Polymorphisms
(SNP) by RT‐PCR

Melting curves for PCR products



Sequencing of DNA by PCR

1. Many techniques utilized, including PCR‐based method
2. Provides exhaustive data regarding gene sequences
3. Provides information regarding polymorphisms
4. Has diagnostic value
5. Limitations are rapidly declining with advancing technology



Sequencing of DNA by PCR



Large Scale mRNA Analysis: 
cDNA Microarray Analysis

1. Detect and quantitate mRNA – FOR ALL GENES
2. Examine the functional activity of cells
3.  Can be a substitute for protein methods 

when protein measurements are not practical
4.  Diagnostic applications

a.  cancer
b.  microbiology
c.  immunopathology

(Howard Temin and David Baltimore; Nobel 1975)



cDNA Microarray Analysis
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