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How to introduce DNA into a cell?
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“water loving™ "

Hytrophobic Region Transport Protein
“water fearing”
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Usual Approach: Virus

Virus are DNA inside a shell.

» Method: Replace viral DNA inside the shell
» Problem: Left over viral DNA
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The Lipoplex: DNA + cationic lipids

DHA

|dea: DNA + lipossomes = positive complex o or compies puics 5 5



The Transfection
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Problem: Cationic lipids are toxic!
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The Model
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Helmholtz Free Energy

= Fel 4 Fent

» Free energy as a function n. and n;

» Minimize free energy to find n. and n.
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The Entropic Free Energy

» Entropy of Free Surfactant

Bt = [ps In (i > — ps]

» Entropy of Complex

ent ¢ (Z - Ne T ns)
o= [ ()
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Internal Partion Function
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The Electrostatic Free Energy

VAU (r) = —47T%(T)
pq(r) = _U;i(p

for r < a and where o, = —(Z — n. — ns)q/L

—Bq¥(r) —Bq¥(r) —Bq¥(r)

pg(1) = —(Z—nc—ns)qpp+qpie —qp—e +qpse

forr > a
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The Electrostatic Free Energy




The Binding Isotherm

X = —3.5kgT,pe = 18mM, p, = 2 x 107 M, Z = 440
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The Binding Isotherms

x = —3.5kgT and p, =2 x 107M
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Sodium dextran sulfate
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Transfection

» Plasmid pCH110 (7128bp) = ($-galactosidase enzyme
» Plasmid + Lipofectamine =- efficient transfection

» Linear DNA + Lipofectamine = zero transfection

» Linear DNA more stable, better for vaxine

» Large concentration of Lipofectamine = high toxicity

» New approach: minimal DNA + DDAB at CAC
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Plasmid + Lipofectamine

Group of Complex Fluids — p. 17



Linear DNA + Lipofectamine
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Gel electrophoresis

Staining by ethidium bromide — UV transillumination

" pCHA10
(.'-"1?3?_:-"_\-:-

» lane 1 — circular DNA

» lane 2 — linear DNA

lane 3 — cicular DNA+Lipofectamine

lane 4 — linear DNA+Lipofectamine (MRC)
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Linear DNA+Lipofectamine 5x MRC
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Linear DNA+DDAB
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Conclusions

» Association of minimal DNA-cationic lipid at CAC is a
viable method for transfection.

» Lower transfection efficiency than
plasmid+Lipofectamine.

» Need to understand the mechanism of transfection.
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