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Abstract: The hydration and antimicrobial peptide effects on the lipid alignment on the surface of a thin glass
plate were investigated by using the solid-state nuclear magnetic resonance spectroscopy. Pure 1-palmitoyl-2-
oleoyl-sn-glycero-3-phosphotidylcholine (POPC) lipid molecules were well aligned on the surface of a thin glass
plate without direct hydration by placing the sample for a few days in the desiccator containing a saturated
sodium phosphate dibasic solution, which provided 95% relative humidity. But there was a big difference
between two lipid phases, the one of which was hydrated by placing the sample for a few days in the desiccator
with 95% relative humidity without direct hydration and the other was directly hydrated by dropping water
and then placed for a few days in the same desiccator. The surface mobility of POPC molecules in a lipid
bilayer phase was much activated by water. While the time for the POPC to align on the glass plate surface
was short, the time for the PG-1/POPC mixture to reach the its equilibrium state was long.
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Fig. 1. Experimental >'P solid-state NMR spectra of POPC
multi-bilayers aligned on the thin glass plate. The
samples were (a) hydrated at 95% relative humidity
without direct hydration, (b) directly hydrated, and
(c) directly hydrated and then incubated for 1 day
at 95% relative humidity.

248 2HEYolth o] 2= G (A)% (B) 2
AEH} A9 Prke AL BAT 5 ek, 53, 28
ppm F2el A Lot A5 AZ& u MR 2
$ A9 Ao Ae HAY £ Yk o AEL
POPC #4459 st 549 Y=ol o8] Dot
Atk A7 A% BF DSk A 2% 9ol
A AL BAE A9 BAR FEO2 FFH] 9
om, 1 A5 £54 EI FR8 Ptk 2

2 oJuit,

32 50| ol§t PG-1/POPC E&tEo| A Hs)
Fig. 2014 BoF= SFEHS PG-1/POPC (1720,
v &) EFES FE el 28 w34 FH
'P 37 NMR 23 EQ0Ith Fig 2a)2] 713 9150
2FEHS GEW A8 BS AH FYaA

el A 95% FUlFE=E 7HA = HAIA o
FUT FAZ F, AL 2 EHo T} Wi

o 2A9] FHATE THHA7EA o] A EY LS f
9] Algel 2 uLe] E& A3 "oy &, 747}
1 AIZH, 13 AIZE, 37 A7, 60 A17E 59t HIAIAlE <t

? I

w

flo rr

P
§2 %9

2
=2
X

)

oM BEE Fo 2T 2HEYo|th. aPelA
& 9l=o] A 4519 93] POPC EAE]



398 Chul Kim

(a) (b)

Before
hydration

60 40 20 O -20 40 60 40 20 O -20 -40
3P (ppm) 3P (ppm)

Fig. 2. (a) Experimental and (b) simulated *'P solid-state
NMR spectra of POPC multi-bilayers distorted by
protegrin-1. The spectra were obtained with the
samples: (the top spectra) hydrated at 95% relative
humidity without direct hydration, (the second to
fifth spectra) directly hydrated and then incubated for
1 hour (the second spectra), 13 hours (the third
spectra), 37 hours (the fourth spectra), and 60 hours
(the fifth spectra).
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Storage times

Phases Before hydration
1 hour 13 hours 37 hours 60 hours
Bilayer 10 (20°)* 14(12°)* 13(12°)° 15(12°)* 15(12°)*
Pore 50 (20°)* 55(3.0)° 58(4.0)° 67(5.0)° 67(5.0)°
Isotropic 40 (1.5)° 31(1.6)° 29(2.0)° 193)° 193.5)°

“The standard deviation for an angular Gaussian spread of bilayer normal.
®The rotational diffusion coefficient of an isotropic structure with a diameter of 20 A. The unit is 1074 m?%s.
“The lateral diffusion coefficient on an elliptical toroidal pore surface in the lipid bilayer. The unit is 10~'* m?s. The ratio between the semim-

inor and semimajor distances of the ellipse is 0.55."
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