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ARM study and multi-fractal analys s of tranderrin

Lei Yongbo', Zhang Senwen', Wu Yangzhe? , Cai Jiye?, Yang Peihui?
(1. Department of Mechanics and Civil Engineering , Jinan University , Guangzhou 510632 ,China;
2. Department of Chemistry , Jinan University , Quangzhou 510632, China)

Absgract The surface topographies of transferrinfilms before and after adding a receptor were measured by the atomic
force microscope and analyzed by simple fractal analysis and multi-fractal spectrum. The combination o transferrin and
its receptor was also in the light of fractal analysis. The results indicated that the multi-fractal dimensions could de-
scribe the transferrin suface geometry features and the uniformity of suface comparative height distribution well. After
the combination of transferrin and its receptor ,the surface appearance turned to smoothness and the degree of combina-
tion was better in central than that on the boundary.

Key words transferring; multi-fractal; atomic force microscope (ARM) ; FIPS2

[7]

) ) ZnO ,
[1] 5 [8]

Mandel brot!Z 3! ,

[475]
[el (atomic
force microscope , AFM)
1
, , ( Sngma )
: 2004-12720
(10372036) ; (021197)

) ; ) ) , , ,Email :tzhsw

@nu. edu.cn



2 2005 10
, 2u g/ mL : ,
CD71( , PSD
Sngma , 0.01 mol/L PBS ,
pH7.2) 5UL :
AFM ( CP Tokuyama  Kawasaki
Research ) : D= (d*+1)/(d+1), D
, (25 + [e]
1), 75 %, 1004 m, ,
( 0.58 N/ m, ;
10 nm) ; AFM Fat-
ten Auto , AFM
2 AFM
2.1
, , D
1] 1.979  1.947
0 200 4.00Ium
(#) 10 umX 10 - (b) 6 umX 6 pm
(a) 104 mx 10U m (b) 6 Mx6UM
Fg.1 1Fractai sructure figure before combination of
tranderrin and its receptor
,  AFM 256 ( 2
g€ <1) Fips2!*!
’ [11]
PiE) €' ) €'Y o , 1
, € 2(a) (b)
€ NE) @ 248.12  106. 43, ,
f@) « 1 . 2(a)
:1) (b) : : 2(a)
:2) (b)
AFM ACDSee bmp

24 © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



D

3
(3 104 mx 104 m (b) BUMX6BUM
2
Fg.2 Gay levd figure of fracta structure figure before combination
of tranderrin and its receptor
1
Table 1 Result of fractd analydsof fractd structure figure before combination of tranderrin and its receptor
min(@) f(min@)) max (0t ) f (max(@)) max (f @)) Aa o (f@))
2(a) 1. 996 1.989 2.032 1.683 2.022 0. 036 0. 286
2(b) 1.998 1.993 2.032 1. 307 2.012 0.034 0. 362
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Fig.3 Fracta structure figure ater combination of tranderrin and its receptor
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Table 2 Multi-fractd dimenson of fracta structure figure ater combination of tranderrin and its receptor

min(@) f(min(@)) max () f(max@)) max(f@)) A @) d(f(@))
3(a) 155. 740 1. 984 1.729 2.002 1.993 2.035 0.018 0.173
3(b) 68. 470 1. 994 1.830 2.001 1.993 2. 000 0. 007 0.089
3(c) 52.143 1. 997 1.914 2.004 1.888 2. 000 0. 008 0.100
3(d) 148. 737 1.998 1.992 2. 046 1. 256 2.035 0. 049 0.411
3(e) 45. 872 1. 999 1.993 2.009 1.725 2. 000 0.010 0.141
3(f) 363. 672 1. 995 1.991 2.121 1. 267 2.078 0.126 0. 450
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