
Abstracts: We have analyzed the purification of charged giant unilamellar vesicles (GUVs) prepared in a buffer containing various concentrations of salt using their size

distribution. The membranes of GUVs were synthesized by a mixture of dioleoylphosphatidylcholine (DOPC) and dioleoylphosphatidylglycerol (DOPG) lipids with various

DOPG mole fractions (X) and salt concentrations (C) in buffer. The size distribution histograms of experimentally investigated unpurified and purified GUVs were fitted with

the lognormal distribution and obtained the multiplication factor  for mean () and  for standard deviation () of the lognormal distribution. The key parameters  and 
were responsible for changing the average size and size distribution of unpurified GUVs to purified ones. The theoretically fitting equation of experimentally obtained X and

C dependent values of  and  provided the calibration equation for estimating the average size of purified GUVs theoretically for any values of X and C. These

investigations might be helpful in the field of cell/chemical biology for understanding the process of purification of vesicles/cells investigated by any other techniques.
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Calibration equations

 (X) = 0.097X + 1.057

 (X) = - 0.081X + 0.971

 (C) = - 0.0003C + 1.141

 (C) = 0.0001C + 1.076

For any surface charge

For any salt 

concentration

Salt concentration, C = 162 mM DOPG mole fraction, X = 0.40

X γ (X) η (X) C (mM) γ (C) η (C)

0.10 1.12  0.02 1.12  0.04 12 1.04  0.03 1.40  0.17

0.25 1.08  0.05 0.94  0.09 62 1.13  0.02 1.04  0.02

0.40 1.11  0.01 1.07  0.07 112 1.11  0.02 1.51  0.10

0.55 1.10  0.01 0.71  0.03 162 1.11  0.01 1.07  0.07

0.70 1.13  0.01 0.97  0.08 212 1.10  0.02 0.94  0.33

0.90 1.08  0.02 0.90  0.01 312 1.10  0.08 1.10  0.11

- - - 362 1.02  0.02 0.91  0.10

Table : The experimentally determined values of  and  for

different X and different C
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Conclusion: With the help of  &  , the average size and size

distribution of purified GUVs are obtained theoretically from the

experimentally observed unpurified vesicles for any values of X & C
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Fig. 5: Salt concentration dependent

average values of  and 
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Fig. 1: Effects of filtering on the phase contrast image and size distribution of

40% DOPG/60% DOPC-GUVs.

Results and Discussion

30 μm
Fig. 3: Effects of filtering on the size distribution of unpurified GUVs

(a, c, e) and purified GUVs (b, d, f) containing various C at X =

0.40. (a, b) C = 62 mM (c, d) C = 212 mM and (e, f) C = 362 mM.

Fig. 2: Effects of filtering on the size distribution of unpurified

GUVs (a, c, e) and purified GUVs (b, d, f) containing various X at

C = 162 mM. (a, b) X = 0.25 (c, d) X = 0.55 and (e, f) X = 0.90.

Fig. 6: Theoretical estimation of the average size for (a) different values of X

at C = 162 mM and for (b) different values of C at X = 0.40.
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Fig. 4: Surface charge dependent

average values of  and 
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