
G-factor calibration of GP images using a reference solution: 
GP spectroscopy: 
 
Equation 1: 

!"! =
!"#$% − !"#$$%
!"#$% + !"#$$%

 

 
GP microscopy: 
GP values obtained from the GP images strongly depend on instrumental factors such as filter settings and 
gain used in the microscope. Therefore, the calculated GP images must be calibrated with a correcting factor 
G. As the GP function is based on the relative intensity of the blue and the green channel it is necessary to 
calibrate the relative intensity of the two channels to obtain an absolute measurement of the GP. Therefore 
the GP equation utilized to calculate the GP images contains a factor G (similar to the classical polarization 
equation), used in this case to calibrate the relative intensity of the two channels: 
 
Equation 2: 
 

!" =
!"#$% − (!  ×  !"#$$%)
!"#$% + (!  ×  !"#$$%)

 

 
In Eq. (2) the GP should be equal to that from a reference solution with a defined GP. The measurement of 
the factor G is performed byacquiring images of a LAURDAN reference solution with a known GP in the 
microscope using the same instrumental conditions as in the membrane experiments. The GP value from the 
microscope is then corrected using the G factor so that it matches the reference value measured on the 
spectrometer. The G factor can be calculated from the above equation as: 
 
Equation 3: 

! =
!"#$%×(1 − !"#)
!"#$$%×(1 + !"#)

 

 
where GPc is the GP value from the reference solution measured in the spectrometer, Iblue is the intensity of 
the blue channel and Igreen is the intensity of the green channel. 
 
  



G	  factor	  calibration	  in	  practice	  
 
A 0.16 mM LAURDAN solution in DMSO gives a GPc value of 0.006. In our system, the fluorescence 
image of the reference solution gives the following image: 

 

 
This image has a GP value of 0.072. Thus we need calibration. To do this, the fluorescence image should be 
split into its RGB channels, and red should be discarded. From the histograms the blue and green mean 
intensity is used to calculate the G factor – see below. 

 
Blue channel    Green channel 

   

   
From equation 3 we obtain the following factor: 

! =
177.07× 1 − 0.006
153.519× 1 + 0.006

 

=> 
! = 1.13965 

 
In equation 2 this gives: 

!" =
177.07 − (1.13965  ×  153.519)
177.07 + (1.13965  ×  153.519)

 

=> 
!" = 0.006 

	   	  


