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Abstract: The activity of an antimicrobial peptide, protegrin-1, on the well-aligned lipid bilayer deposited on

a thin coverglass plate was investigated by 2H solid-state NMR spectroscopy. Orientational distribution and

molecular motion in the lipid bilayer were determined from 2H solid-state NMR spectrum. Reorientational motion

of lipid molecules in the vacuum-dried state was found to be small but their orientational distribution was not

able to be determined. As storage times were longer, the order of the alignment of lipid molecules in the lipid

bilayer and percentages involved in the toroidal pore structures increased. We found that much longer time

is required to get the equilibrium state of the peptide-lipid mixture under our experimental condition for

investigating the action of the antimicrobial peptide like protegrin-1 on the lipid bilayers deposited on the thin

coverglass plates.
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Fig. 1. Experimental *H solid-state NMR spectra of POPC_ds,
molecules (A) in the fully-hydrated and well-aligned
POPC d;; bilayer, (B and C) in the vacuum-dried
mixtures of POPC_d;; and PG-1 deposited on the
thin coverglass plate. The orientations of thin coverglass
plates are given on the right side.

Vol. 26, No. 1, 2013

A GotR A} IA] ?H NMR S ERS S4 33,
Fig 1AE #3518 dedM 2 449 =53
POPC_d; 9] 34 H NMR =3 Ego|t}. Fig 1B:
ANE7F EXE frElEs @F A7) Bl s,
Fig. 1CE 822 989 4% 74 H NMR
ZHEHo|n of7|A, FPol2} T2 frelwte] +74

Wk} 92 27 7o) whako] 3)elSs o)m|shr)
Fig. 1Bgt 1Ce] 2~HEY o] HojFo] Mgz
=]

e E A $AE] o3 Fejz 2 7
5o} YA 7, TN MFE FuE o
o wek, @ YR deehd Fig 1ASh 2 mope

ZHER- S HefFolof giry, whgle], 1A A wAb=
of FAA A wi @ AA GOl AT, A ET} o)
A717gel tsl B FAX FEielM SHE =
FE-(Fig. 1B)7 AZHe 2 Foi7] el 4=
ZAE-(Fig 10) Atele]l Apel7t glofof gtk =, Fig
2B} e EFolojof At Fig 2= 58d SHE
HOoRNE JINH BASY] M xE HIsh] 4
3] RAVSE 2~HEZHo|t}, Flg 2AE &R 271 A3 3
3 vrsko 2 2 FyHE pOPC dy BAE9] 1A
HNMR =2 E- S E*P{F Z°]3L, Fig. 2B+ 74
X317 #i & POPC_dy #AHE°] IA| °H NMR 2
FER S FARE Zlolth. POPC_dy; wA=2] 34| °H
NMR = Eq] o] Boks BAsh] 918 o]24 7%
& Az e el AAIE] vet glo} 71X =
kel 2 ST JFo R zixE e 34
¥ 34 ’H NMR 23 EQS Fig 1B9} ICOHH E%
°of EHE AolE Hegwrh 2%y, & 4

Hloll A HoF= AHE-(Fig 24)S B E’_J
AFA = Ferh WA O o A7) H3
#j &gk POPC_dy 249 LA °H NMR &3 E

ml° rkﬂ
i ox

[0

A
B

o

A

®)

L L 1
8 6 42 0-2-4-6-
2H (kHz)
Fig. 2. Simulated *H solid-state NMR spectra of POPC_dj,

molecules (A) in the well-aligned bilayer and (B) in
the isotropic phase.
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Fig. 3. (A) Experimental and (B) simulated H solid-state
NMR spectra of POPC _d5; molecules in the presence
of PG-1. The storage times are given in the middle
column. The orientations of thin coverglass plates are
given on the left side.

Table 1. The percentages of POPC_ds; structures in the
presence of PG-1

Storage time (hours)

Structures
<1 8 35 360
Pore 80 80 85 90
Bilayer 15 (10°)" 16 (5°) 12 (4°) 8 (19
Isotropic 5007 40" 30"y 2107

“The standard deviation of a Gaussian function for the angular dis-
tribution of POPC _d;, bilayers.

"The rotational diffusion coefficient of an isotropic structure with
a diameter of 40 A
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Tuble 2. The apparent 2H quadrupolar coupling constants (QCC) in kHz of methylene groups in the fully-hydrated samples

Carbon Number

Sample
2 3 4 5 6

8 9 10 11 12 13 14 15

POPC 383 383 382 381 379 366
POPC+PG-1 348 345 344 339 336 329

340 32.0 286 263 223 187 142 42
30.8 294 265 239 202 17.0 129 3.7
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Fig. 4. Order parameters (Scp) for the sn-2 chain of POPC_d5,
in the presence of PG-1 at 25 °C as a function of
the carbon atom index.
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