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A summary of dynamic vs static quenching
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FLUORESCENCE  CORRELATION SPECTROSCOPY

WHAT ARE THE BASIS OF THESE TECHNIQUE?

*Information are lost in an ensemble average 

*In a dilute system with few, or one, particles, molecular information

can be extracted.



WHAT DO THESE TECHNIQUES HAVE TO OFFER?  

Molecular properties

*  Number density

*  Intrinsic brightness

*  Diffusion rate (translation and rotation)

*  Structural changes (protein folding)

Inter-molecular / molecule-environment interactions

*  Oligomerization

*  Biochemical reaction rate

*  Flow processes



BASIC IDEA:  LOOK AT “NOISE”

If you look into a small enough volume, molecule will move in and out of it.

If these molecules are tagged with a fluorophore, the detected signal with

blink on and off.  The temporal statistics of the blinking gives information of

the molecular diffusion.
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Temporal “correlation” provides

the mean transition time of the molecule

across a small excitation region.
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What else can we find out by looking at noise?
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What does Poisson statistics tell us?
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Mathematical Formulation

Intensity fluctuation is typically analyzed using the autocorrelation function:

What does it mean?  It is a measure of this:  if you are measuring a high

intensity at a given moment, what is the chance that you will still measure 

a high intensity some time t away.






2

2

)(

)()()(
)(

tF

tFtFtF
g

t
t

t

F
t

t1 t2

Fluorescence Correlation Spectroscopy



Typical Autocorrelation Function
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For pure diffusion and simple excitation geometry profile (2D gaussian beam),

autocorrelation function has a simple closed form:
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D is the diffusion coefficient

S is the “radius” of the laser beam

From Dr. K. Berland, Ph.D. Thesis



Logarithmic representation of the autocorrelation function

Fitting data over multiple time scales allow much better determination of experimental parameters

Lamb et al. Biophys. J., 2000
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Glycogen Phosphorylase A  Phycoerythrin

C.  Dissociation of Oligomeric Proteins upon Dilution

Berland et al., Biophys. J, 1996

 is defined as the particle to monomer ratio

Melate Dehydorgenase



Excitation Spectrum of EGFP as a function of pH

FCS Monitoring of Protein Conformation States Upon Protonation 

Haupts, PNAS, 1998



Haupts, PNAS, 1998

EGFP Protonation States Resolved Based on FCS
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