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Piscidins

P1 FF-HIFRGIVEHVGKTIHRLVTG

Hybrid striped bass (Morone chrysops x Morone saxatilis)
First isolated from mast cells

Broad spectrum activity against Gram-positive and —negative bacteria
Highly conserved N-term sequence, but varied C-terminus
Rich in HIS residues

N-terminal metal binding (Cu?*, Ni?* ) motif (ATCUN)

P1 minimum inhibitory concentrations (MIC) against: s "‘j
- MRSA 9
<2 uM W(};
- E.Coli : éjf
2-10 uM A’% j
- Bacillus Cereus:
<2 UM - & k‘*‘r
- hemolytic activity (red blood cells):
~50 pg/mL

P1 active against HIV-1, funguses and human carcinoma
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Piscidin P1 induces apoptosis and necrosis of tumor cells

HT1080 cells (human fibrosarcoma) treated with 10uM P1
Lin H-J. et al, Zool. Sci 29 (2012)

control 4 h 24h




Questions

« How does P1 breach the lipid membrane barrier?

* Does the peptide show binding preference for
specific lipid compartments in membranes?



Structures of Piscidins in bilayers

Solid state NMR structure of P1
(in aligned multilayers DMPC/DMPG 3/1)
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(Perrin et al, JACS 2013)
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Structures of Piscidins in bilayers

Solid state NMR structure of P1
(in aligned multilayers DMPC/DMPG 3/1)
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Determining peptide conformation with specific deuteration

P1 FFHHIFRGIVHVGKTIHRLVTG (d18)

C-
o2
C-term "'

deuteration ﬁ

e’
N- ©

-

A

ddPl1 FFHHIFRGIVHVGKTIHRLVTG (d33)

g
C- 02/Q : g
. T = Deuterium
o 01” N
C-term + N-term d
deuteration ol . 0
fdﬁ{’;‘z 0.1 : . : ‘ .
N- ¢ 0 5 10 15 20 25

Distance from bilayer center, z (A)



P1 distribution and bilayer distortions

Scattering Lengthn Density
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Neutron diffraction: P1 in POPC/POPG 3/1, RH=93%, T=23°C
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Questions

 Does the peptide show binding preference for
specific lipid compartments in membranes?




P1 causes segregation of cholesterol in membranes
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P1is not inhibited by cholesterol in membranes

Dye leakage measurements in liposome

30% cholesterol
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P1 causes chain melting

Xray counts (a.u)
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P1 causes chain melting
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Summary

Neutron diffraction with specific D-labeling is
used to asses the structural interactions of
membrane-active peptides with bilayers on a
molecular level

Piscidin Pl inserts the C-terminus and breach
the hydrophobic barrier by recruiting lipid
headgoups and water into the membrane
interior

No indication that stable pores are forming
(defects are predominant)

P1 exploits soft spots in the membrane for
entry (regions with high curvature strain and
higher fluidity)
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