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Biomaterials which artificially destabilize cellular membranes, have been studied for drug
delivery and immunotherapy. A fusogenic E5 peptide derived from influenza virus exhibits
coil-to—helix transition with decrease in pH, leading to membrane disrupting and fusogenic
activity. However, the activity at acidic pH decreased because high hydrophobicity in
amphiphilic helical structure induced aggregation. In previous study, it was revealed
that poly(allylamine)-graft-dextran (PAA-—g-Dex) formed a soluble inter—polyelectrolyte
complex with E5 to induce the coil-to—helix transition and enhanced membrane disruptive
activity at not only acidic pH but also neutral pH.

In this study, mechanism of the membrane destabilization induced by PAA-g-Dex/E5 was
analyzed and PAA-g-Dex/E5 system was applied to living cells. Effects of PAA-g-Dex on the
interaction between E5 and DOPC liposomes were assessed by circular dichroism measurements.
Membrane disrupting activity of Eb was detected by leakage of fluorescence molecules, Acid
red, from the liposome. The degree of E5 helicity in DOPC liposome suspensions at neutral
pH increased with the addition of PAA—gDex, indicating the disrupting activity was enhanced
even at neutral pH. At acidic pH, the addition of PAA—g-Dex did not affect the helicity,
however, enhanced the disrupting ability of E5. ECsy decreased from 0. 70 uM to 0.15 uM.
These results indicated that PAA—g-Dex not only folded E5 into mature state but also promoted
adsorption of matured E5 onto membrane surface and association for pore formation. In
liposomes with various compositions, the secondary structure and the activity of Eb with
or without PAA—g-Dex was also assessed. PAA-g-Dex enhanced the activity with the intrinsic
membrane selectivity of E5, indicating PAA—gDex is useful as chaperones for Eb. The effect
of PAA-g-Dex/E5 on cellular membranes was then assessed using lactose dehydrogenase (LDH)
assay to detect leakage of LDH from cytosol. PAA-gDex did not induce any leakage while
PAA caused 70% leakage. The result indicated dextran shielded the cation derived from PAA,
leading to reduction of the cytotoxicity of PAA. At both pH 5.4 and 7.4, E5 did not cause
any leaks while E5 with PAA—gDex resulted in considerable leakage. The result indicated
that the promotion of E5 activity induced by PAA-—g-Dex was also effective for HL-60 cells
Finally, I designed a novel cationic comb—type copolymer specifically activating E5 on
target cells

In conclusion, effective artificial chaperones which promoted the interaction with lipid
membranes, folding without aggregation and enhanced the target specificity were designed
This knowledge is envisioned to be helpful in design of tools for artificially programming
cellular functions such as substance transportation and cell death.
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