The Transmembrane State of Antimicrobial Piscidin in Bacterial Cell Membrane Mimics Dramatically
Alters the Polar-Nonpolar Segregation of the Bilayer
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Introduction Out-of-plane neutron diffraction P1: Deuterium, bilayer, and water distribufion

Figure 8. Scattering
length density
comparison for P1 at
two different levels of
hydration. The lower
(left) and higher (right)

86%R.H. 93%R.H.

Piscidins 1 and 3 (P1 & p3) are amphipathic, cationic, antimicrobial peptides (AMPS) with
predominantly a-helical secondary structure in the presence of lipids. (1-6) They are
active on a broad range of pathogens, including MRSA; P1, which is general more
biologically active than P3, has anti-HIV and anti-cancer properties. (1, 7-8)

Figure 5. Out-of-plane neutron
diffraction performed on bilayer
systems. This technigue provides
detailed structural information about
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experiments were performed on the
MAGIK instrument at NIST.

Distance from bil;Vercenter,z[ﬁ] P1: Mqjor structural perturbations caused to the lipid
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Figure 9. Analysis of the scattering length

-PO,- density results at higher hydration. Both the
water and lipid profiles are strongly affected by
the addition of P1 (full lines) in comparison to
the absence of peptide (dashed lines). In

Bilayer location of P1 and P3 at a 1:25 pepftide-to-lipid
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Figure 1. Helical wheel diagram
comparing P1 & P3 bound to 3:1
phosphocholine/phosphoglycerate
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Permeabilization effects: Dye leakage assays
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P1: Deuterium analysis suggests an inserted
(across the bilayer) conformation
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Figure 2. Membrane disruption leading to
calcein release from 3:1 POPC/POPG
large unilamelar vesicles when P1
(squares) and P3 (triangles) are added to
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the vesicles at pH 7.4. A I T AN o Dini oSN analysis of the data for P1. No unique
Peptide concentration (uM) [;ista-nl:];: from the‘l}]ilaw-l-' mntln[:',_. ZIA] = -llfist:;n]{‘*]c I'ru-;‘:l thc[tii[a'_.'e-t-' ccnt{rr, z|A] 2 g " ‘ ; Z:-='§-8=|=D-5A | mOdeI COUld be found to fit the P1 data1
. . ‘ 0.4 sy : AT Zop=64+07A - :
N . . : : T Blamidom therefor P1 displays a multi-modal
Preliminary peptide orientation as a function of Figure 6. Scattering length density profiles for samples containing deuterated varieties 0.2 SIFARL /L AREA distribution. A representative
peptide content: Oriented circular dichroism of P1 (right) and P3 (left) at a 1:25 P/L. Deuterium peaks due to C-end deuterated P1 0. TN conformation of P1 is shown here.
: | _ or P3 (positions 19 & 20): d-P1 or d-P3 (orange), and C-end/N-end-deuterated P1 These results suggest that an oligomeric
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OPC/POPG bilayers bilayer. Blue and gray lines indicate the position of water and lipids, respectively. content and hydration.
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