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Fig. 1 Energy versus time{step)

HHETE KM 200 E X8| 2000 # X} (68 nm
P 680 nm)H DNA F FHMNER AR LB 2. &
A EHREKNEN ERHZED EHEH
DNAZr FE . XFHAZEmMHE HriEfix®
BR XHETEME(ERLEIMEL) . K
W3d,E, FRLHLEHE MEE 4P, BT 55
EREEE, MEBKAENFRERAENTRE
B TEENR E, L E, XK -THREBEES.
B, E, Mo FEMERERE TE/EH.

1.40E-0n|
1.20E01
= 1.00E-011
& 8.00E-012
E 6.00 E-012]
4.00E-012
2.00E-012

T

1 1 1
800 1200 1600 2000
Chain length

1
0 400

Fig. 2 Total energy versus chain length of DNA chain
@ .Band A represent the chain of ALk =5,7,10, respectively.
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Fig. 3 Ejy versus length of DNA chain
@ ,Band A represent the chain of ALk =5,7,10, respectively.
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Fig. 4 Ep versus length of DNA chain
®, B and A represent the chain of ALk = 5, 7, 10,
respectively .
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Fig. 5 Wr vemsus length of DNA chain
@ ,Mand A represent chain of Ak = 5,7,10, respectively .
------ Represents the average value of Wr.
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Fig. 6 {r2) versus length of DNA chain
@ ,Mand A represent the chain of ALk =5,7, 10, respectively .
------ Represents the polynomial fit line.
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A STUDY ON CONFORMATIONS OF DNA CHAIN
UNDER THE ELASTIC ROD MODEL

JIANG Zhouting, ZHANG Linxi, CHEN Jin, XIA Agen, YE Gaoxiang
( Department of Physics , Zhgiiang University , Hangzhou 310028)
ZHAO Delu
{ Cerer of Molecular Science , Institute of Chemistry , Chinese Acaderny of Sciences , Bejjing  100080)

Abstract The conformations of DNA chains are studied under the elastic rod model by Metropolis Monte Carlo
simulation . The energy of DNA chains includes the bending energy Eg and the twisting energy E;,and they can be
2z C
L
increasing the chain length of DNA. We find that Ej is greater than E; by 10 ~ 107 times. In the same time, the
relationship between { R:) and chain length n is (R,)=1169.5-3.5% n +0.025 x n* . The equation of Lk = Wr
+ Tw is verified, and the values of Lk and Wr are found o be very close to each other.It shows that DNA chain is

L
expressed in the form of E5(r) = %J x’ds and E.(r) = (ALk — Wr)® . The energy decreases with
o

easier to be bent than to be twisted. But for the large value of Lk, the tendency of torsion becomes large. Our
simulation can provide a new method to analyze the conformations of DNA chains.

Key words Elastic rod model, Monte Carlo simulation, DNA chain



