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Report:  
Aims of the experiment  
The main aims of the present work were to gain an understanding of the interaction of 
phospholipids, in the form of a monolayer, with different forms of DNA as well as the effect of 
divalent cations, such as calcium, on this interaction. These interactions are of particular interest in 
the preparation of non-toxic gene delivery vectors (ie vectors prepared from phospholipid, DNA and 
CaCl2). The aims of the study were achieved using X-ray specular reflection in combination with 
monolayer film techniques. These experiments complemented neutron reflectivity experiments 
previously performed at ISIS on the same systems. In the same study, a number of experiments 
were performed in which deuterated materials were substituted for protonated materials in an 
attempt to determine whether isotope effects exist that may affect the interpretation of the neutron 
reflectivity data. 
Experiments performed 
In our study DSPC was used as phospholipid; DSPC was the chosen lipid for the study because it 
forms stable vesicles. The monolayers formed by DSPC were first characterised at 5 surface 
pressures, namely 10, 20, 30, 40 and 50mN/m. The effect of the presence in the sub-phase of 
20mM CaCl2 (chosen as it is a physiologically relevant amount and also successfully mediates the 
interaction of DSPC with DNA) was studied at 4 of these surface pressures (namely 10, 20, 30, 
40mN/m). The effect of (calf-thymus) DNA in the sub-phase present at 0.67mg/mL was similarly 
studied. Finally the effect of the presence of both calf-thymus DNA and 20mM CaCl2 on the DSPC 
monolayer was determined.  
 
 
 



 

The effect of isotopic substitution was investigated in the following manner. D2O replaced H2O in an 
experiment investigating the DSPC monolayer at 4 surface pressures. Then protonated and 
deuterated forms of chromosomal DNA (kindly provided in a collaboration with the biological 
deuteration laboratory of the ILL/EMBL) was investigated in the system containing both Ca++ and 
DNA in the sub-phase. This experiment also allowed us to see if the molecular weight of the DNA 
had any influence on the behavior of the monolayer. 
Results 
The following results have yet to be fully analysed as the experiments were only very recently 
performed. Figure 1 shows the reflectivity profiles obtained for DSPC at the various surface 
pressures examined in the presence of the various additives tested. It is clear from the Figure 1 
that while there is little difference in the profiles obtained from DSPC alone to when either Ca++ or 
DNA was present there is a significant interaction of DNA with DSPC in the presence of Ca++ with a 
second, thicker layer being seen (no second layer is seen in any of the other systems tested). 

 

 
Figure 1a DSPC alone 

 
Figure 1b DSPC and DNA 

 
Figure 1c DSPC and Ca++  

Figure 1d DSPC, DNA and Ca++ 
 
 



 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


