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Table 1 Interaction parameters in DPD simulation

H T W
H 25 80 25
T 80 25 80
W 25 80 25

TESE I, M — B 8] 7 75— P HE S (frame)
PN, e e I AE 2R T 32 B4 g ok N ) T K
A 3 4 A A 2 4 [ R i AR AF S 5K ) i AR
e B D TR X — AR, %18 (0
) B AT T 5 1) B A AR (HBE 2 e
(ECHg ) 2 05 & TR, i SRR
TCREAE RUIE R 28 803 B B9 25 4F T, I8 A 805 Tl AR
AT LA g i 2 0, T T K ) B S R LA GE B
Jyik AR

2yt 107 25 WP #4520 b 45 4 )5, JL kA7
DU 2 AR UL B — 2R ADOA A 7 . 225 4.8 x
10° 25455401, & 7 At R 4R TT AR Py JE O 119 20 x 20 =
400, 7 2y 862 [] I & 1 B9 = & iy 36 s/ Ay
16. 9. fEbid e, A 2R A 2L 5 — LB fLh
JRE A R 45 , L3 — SR R 25 SR AR R0 Ik 42, 1)
PEZT 4.8 x 10° 5 BB U & TR 2 &
AR TR e b R A B BEAL I A 5. 26 =20
UL 5 — 055 AL B, B 107 28 R B
— WA G A B P AL AR A 49 D RIER S A, A
AR R BT VAT S BERL 2 x 10728, R 15
BB BB R B HOR S T B R A gk . 5 Y
L AE BEAT WAL DX, 25 (] B e 1L 16 M8 Rt AT
10° 2537 i 25 A5 00, SR T A5 21 0 800 3 0 16K 1 ke
O — AU R IR I3 AR B R LA ]
(a) FERZ T 496 W, JEAL T3k 7 AR K 9 48
BOIRAS B AL 631 I, B AL T4 R A 45
PR - BE R P AR /D 5 B T B 84T I iy T iE
e e T 8 28 A AL



572 ¥

I

i 2013 4F

ke

A4 =496

4=631

(@)

A =847

(b)

Fig. 1 (a) Snapshots of membranes with different projected areas (A =496,631,847); (b) Schematic diagram of the

pore in the membrane
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Fig. 2 The surface tension on the bilayer membrane

plotted against the projected area
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Fig. 3 The surface tension calculated by stress tensor ( circle)
and fluctuation ( square) against projected area

Inset shows an example fitting curve at A, =626.
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Fig. 4 The bending rigidity against projected area
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DISSIPATIVE PARTICLE DYNAMICS SIMULATION ON THE EFFECT
OF LINE TENSION ON BENDING RIGIDITY OF BILAYER MEMBRANES

Yuan Liu, Hao-jun Liang
( CAS Key Laboratory of Soft Matter Chemistry, Department of Polymer Science and Engineering ,
University of Science and Technology of China, Hefet 230026 )

Abstract The relationship between line tension and bending rigidity of extended bilayer membrane is studied
in this paper. Extensive simulations of bilayer membrane with different projected areas were performed, and
three regions have been found,i. e. ,freely fluctuating membrane, extended membrane and extended membrane
with a pore. Surface tension (o) calculated from stress tensor is in good agreement with that (o, )
calculated by fitting the membrane fluctuation data in freely fluctuating region and extended region except that
at the transition point ¢, is a little higher than ¢ . By introducing a very simple model, line tension of the
pore can be calculated from bending rigidity and membrane thickness which is ignored in the classical Helfrich
model ,on the other hand, bending rigidity can be determined by line tension and membrane thickness. The
results in the pore region show that the bending rigidity got from the simple model is in good agreement with
the bending rigidity calculated by fitting the membrane fluctuation data in the freely fluctuating region and
extended region. A convenient method for measuring the bending rigidity of bilayer membranes is then
proposed.

Keywords Bilayer membrane, Surface tension, Line tension, Bending rigidity



