(20205003, 29975033)

2 3 ( ) Vol 42 No 3
2003 5 ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI May 2003
N VR AR HA Y 7 iR Rk O
T BN AR L 53 AT AZ B e A R KRR 53 1
Rk, S ED, EeE
(1. k5 s ’64&%&? FIE, T &R T MN510275
2. T NMEBASRARAAIE R, T AR T 510623)
s Hurst ) 5
Hurst R
; 5 Hurst 5 5
. 0652 7 s A : 0529-6579 (2003) 03-0111-03
) 1
, DNA A.G.T. C4
o 2 4
(DNA walk) Peng
H , ( random
, walk)
[2 1 .
’ X, = ! (1)
L ( AVAS) " . Higuchi B e U
. S i 1,2, 3, - L L
s ; X=X, X2, X5 , XL,
’ L
flx) = 2,XC (2)
(strand bias), A G. T.C3 R
Lo 3 , AG walk AT walk
AC walk 1
[7]
2
. — ( fractional brown movement,
, , , FBM) .
", , FBM  Mandelbrot 1968
s Hurst s
* : 2002— 11— 14

(,1976 ), , ; : 5 Email; cesmjy @zsu edu, en



112

) 42
(a) 100 100 G auss
. Mexican Hat :
~100 0 2 il
Y(yx) = =x " 1xzex[x— 7
W (0 = = (= e (7
-300 —-100 ’
(®) T 150 ’ ’
0 wn
g 8 .
:g; § 50
: —400 :
£ ’
800 -50 ' ’ ’
(c) 1000 ’
O 43 2 ,
500 , a ,
f,-’
-200 ’ ’
0 /\* DNA walk ,
23 25 27
~500 —400 . ’ ’ ’
0 5000 10000 0 2000 4000 32, 128, 512
Bases space .
1 DNA ’
Fg 1 DNA walk for a gene of mouse ’
(a) AG walk; (b) AC walk; (¢) AT walk ’
Bu(t+ 1)~ Bu(1) 5 Hurst
L EMBL
a " Bu( t+at) — Bu(1t)] (3) 300
. B . a . H Hust 100 ’ )
L 0<H<1, H=1h ’ %0
FBM . FBM Hausdorff ’ ’
D=2—H, (d) Bu(0) ’
:0, t:(), : 3
[ H
BH( T) (d) a BH( af) (4)
\If( t) BH( t) . : )
— , AC walk , AG walk , AT
W (a,7) = LJBH(I) ‘P[’ T] it (5) v v
" a a walk ,
Mexican Hat , ,
Jm‘l’(x)dxzo (6) :
N ( Hausdorfl)
w=0 ¥ (w) )



3 113
A1 AR SNE T Ao b o T 70 71 e s
Tah 1 The fractal dimension of different species between exon and intron sequences
Exon sequences Intron sequences
Ag walk Ac walk At walk Ag walk Ac walk At walk
Plant H 0.524 0 0.458 9 0.573 1 0. 678 9 0.6225 0.734 1
D 1.476 0 1.541 1 1.426 9 1. 3211 1.3775 1.2659
Human H 0.550 8 0.469 4 0.623 1 0. 586 4 0.5853 0.7317
D 1.449 2 1.530 6 1.376 9 1. 413 6 1.414 7 1.268 3
Animal H 0.513 2 0.438 2 0.540 4 0. 6338 0.603 3 0.7050
D 1.486 8 1.561 8 1.459 6 1. 366 2 1.396 7 1.2950
1) H Hurst ,D
Fourier and wavelet transform analysis, a tool for visualizing
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Using Continuous Wavelet Transform to Analysis
the Long range Correlation of Nucleotide Sequences

CHEN Xiao yanl , BAO Lunjunz, MO Jin yuanl
(1.School of Chemistry and Chemical Engineering, Sun Yat sen University, Guangzhou 510275, China;

2. Guangzhou Entry ¥ixit Inspection and Quarantine Bureau, Guangzhou 510623, China)

Abstract: A new method to measure the long Tange crrelation propreties in mucleotide sequences was proposed, in

which the sequences were investigated by wavelet transform, the mathematics model was established by fractional brown

movement, and thus the Hurst exponent was calculated. The results were used to evaluate the long range correlation of

the sequences.
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