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PROTOCOL:  PREPARING DNA FOR FCS MEASUREMENTS 
 

This protocol uses the pBluescript plasmid DNA that you have previously linearized by digesting 
with EcoRI.  If you have none of this DNA, please let the instructor know well in advance, so 
alternate arrangements for DNA can be made. 

This protocol takes advantage of the fact that SybrSafe stain (used to visualize DNA molecules 
in the electrophoresis module) fluoresces strongly only when bound to double-stranded DNA.  
When free in solution, it does not fluoresce. 

You will need to mix DNA and SybrSafe stain together in an appropriate ratio to produce 
sufficiently labelled DNA whose fluorescence signal is detectable in the FCS instrument.  You 
will also need to dilute the labelled DNA to a sufficient level that you have few molecules in the 
focal volume simultaneously. 

1. For your final concentration of linearized DNA (EcoRI digest product), determine how 
much 1000X SybrSafe to add to produce a 1X concentration of SybrSafe per 1 ng/µl of 
DNA concentration.  The exact values are not critical, but being in this range has 
resulted in experimental success. 

Final DNA concentration from digest:  ___________ ng/µl 

Volume of DNA from digest:  ___________ µl 

Volume of 1000X SybrSafe to add:  ___________ µl 

 If, for example, your DNA concentration is 200 ng/µl and you have 50 µl, you would want 
to end up with 200X concentration of SybrSafe, which would mean 1/5 of the final 
volume should be the 1000X SybrSafe stock.  That would mean adding ¼ of 50 µl, or 
12.5 µl, of 1000X SybrSafe, to give 12.5 / (12.5+50) = 20% of the final volume as 
SybrSafe. 

 If this volume is smaller than you can reasonably pipette, create a 100X concentration of 
SybrSafe by diluting 1 in 10 in TE buffer.  Note the volume needed below. 

If used, volume of 100X SybrSafe to add:  ___________ µl 

2. Incubate at 65°C for 20 minutes, to ensure that EcoRI is inactivated (and does not 
further digest your DNA nonspecifically) and to enhance the binding of SybrSafe to the 
DNA. 

3. Dilute with TE Buffer as necessary to achieve the concentration of DNA molecules 
appropriate for FCS measurments.  (You can do this experimentally through determining 
the concentration of DNA that gives rise to an autocorrelation curve with a detectable 
plateau.  Generally, nM concentrations of species work well, so you can calculate a 
starting point with this in mind if you wish, using the size of focal volume determined from 
your calibration measurements with the beads.) 

 


