


<Non-viral transfection>

<viral infection>

⊙ Species-specific.

⊙ Hard to control DNA contents.

⊙ Efficiency of transfection
depends on complexing agent. 

⊙ Choosing DNA is available.

Lipid cofactor is important 
in gene therapy and non-viral transfection.

Motivation



Previous result 



Increasing concentration 
of λ-phage DNA 

Decreasing of OH strength 

In H2O case…..



With (DNA+ CaCl2)

Toxic to mammalian cell

Intensively studied for 
non-viral transfection

Non toxic (usually found 
in living organism)

Samples



DPTAP 
(52A2/molecule)

diC14-amidine 
(52A2/molecule)

SFG spectra on cationic lipid monolayer

~100mM of λ-DNA is enough to reduce surface electric field. 

Interfacial water structure is changed.

Contribution from weakly hydrogen bonded D2O 
due to DNA adsorption (hydrophobic pocket)

* SSP polarization combination / 35o for Vis (800nm) & 40o for IR (3300nm~5000nm)



In the case of Zwitterionic lipid,
DNA doesn’t affect too much. 

Ca2+ change the headgroups
more cationic.

DPPC 
(47A2/molecule)

SFG spectra on zwitterionic lipid monolayer



OD stretch intensities 

As DNA concentration increase, hydrogen bonded OD 
contribution is decreased.

‘weakly’ bonded OD contribution increase with DNA concentration.



Isotopic dilution 

Resonance frequency of 

hydrogen bonded OH is 

also changed in high 

DNA concentration. 

6.25% of D2O / 37.5% of HDO / 56.25% of H2O



Structural change of monolayer with DNA

CH2ss

ordered disordered


