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Sudy of Sability and Sructure of Lipid Bilayer Membrane
by Atomic Force Microscope
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Abgract  Sability and gructure of 1, 2dioleoyl-srgycero-3-[ phopho-rac-1-gycerol | (DOPG) were
invedigated with an atomic force microscope (ARM) . The results of experiments showed how the surface
gructure of lipid bilayer membrane could be created by the interaction between the ARM tip and lipid
membrane  The tip produced a perddent deformation on the lipid bilayer membrane. Hfects of dectric
interaction on the gructure and gability of lipid bilayer membrane showed that the lipid bilayer membrane was
nore gable with increasng Nad concentration. The hilayer membrane prepared in 1 nol/L Nad was rather
gdable, whereas that formed a low concentration was degtabilized. Usng KO ingead of Nad led to the
oppodte results. The lipid bilayer membrane prepared in KO lutions at high concentration was degabilized.
Sabilizing efects of the gucose and sucrose olutions on the dructure of lipid bilayer membranes were d
observed.
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Figure 1 (a) Sme ridge and groove were showed on the suface of DOPG membranes dter a smdl regon of 34 m x 14 min the center
was scanned for 30 min; (b) Forming less and larger corrugation were observed in a square regonof 24 mx2um; (c) the three squares,
roughened patches in the upper and lower center of alarge area of 44 m x 4U m, were cregted in the membranes by scanning a high force
(20 nN)
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Figure 2 Measurements of the membranes are cond gent with the thickness about 13 nm by ARM

, 108N
2.2
, . 3
108N DOPG ,
[12 14]
100°N 10PN ( ). ,

108N 100"N ,



Vol. 60, 2002

844
, Nad
. , 1 nol/L Nad (
-3 -2 -1
oy 10°°, 10" °, 10"~ nol/L Nad
. , 10°°N :
AT oV ! A S SAMAILAS
T (YT e (
Nad Na* DOPG
1 nol/L Nad
, 10°°N 10" 8N
. 1 nol/L
Nad Na* DOPG
3 1
(a
; (b)
K
HE) ' a
Kd )
Figure 3 A nodd o ddformationd processesd lipid membrane KA , )
(@) While scanning over the surface of lipid membrane, the ARM tip Kd (
garts pulling and collecting the lipid membrane from the surface. (b) . 10° Smol/L KA ,
The totd amount o lipid nolecues will increase urtil the tip-lipid 10° 8 N
nolecules adheson reaches a criticad level. The tip junps over the firg . '
creasedrridge. (c) After that , the process garts again and the tip will -K DOPG
jurp over the second creased-ridge )
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Figure 4 Hfect o Nad slutions, ducose and sucrose ol utions on the sructure of DOPG hilayers
The DOPG vesdes form double layers for preparation & 1 mol/L NaQd solutions (a) and in the gucose (b) and sucrose olutions (c)
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