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( ), 3 : :50 mmol/ L ,
pH 5.4 4 , 0.01 0.02 0.03
0.04 6 , Nadl , 0.03 0.04 0.05
0.10 0.20 0.50 mol/L , 220 nm 3,

) (10000 @) 30 min,

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



1428 32

3.2
[12]
(coherent ,verdi-vi10 , 0.1%) , 10 mw , 532 nm Hex99R-160B
( correlator ) 272 , 150 ns ,
[13] 6 1
1
Table 1 Diffuson codficients at different ionic stremgth
I (mol/ L) ©(x10% D(x10")cm%s Error I (mol/L) @ (x10% D(x10")cm¥s Error
0.03 10 6.92 0.01 0.04 10 6.88 0.01
20 7.10 0.02 20 6.96 0.03
30 7.28 0.05 30 7.07 0.05
40 7.47 0.03 40 7.18 0.04
0.05 10 6.85 0.05 0.10 10 6.72 0.04
20 6.89 0.03 20 6.70 0.03
30 7.01 0.05 30 6.65 0.03
40 7.05 0.03 40 6.63 0.05
0.20 10 6.67 0.03 0.50 10 6.62 0.03
20 6.60 0.04 20 6.51 0.05
30 6.54 0.04 30 6.44 0.04
40 6.44 0.05 40 6.29 0.03
I (ionic strength) ; @ : (volume fraction) ; pH=5.4; T=27
: (2, D
, (@ =0) ,Do=(6.74%0.05) x10" " cm?/ s (4)
3.456 £0.02 nm
4
4.1 A
D Do, D/ Do
¢ (1, ,
, (1 0.05 mol/L) , A
1 A 1
( 2)
2 K A
Table2 Vauesof KandA at different ionic strength
I (mol/L) K (109 m™ Y A
0.03 0.57 2.52+0.11 1 D/ Do
0.04 0.65 1.63+£0.08 (0]
0.05 0.73 1.12+0.10 Fig.1 At different ionic strength , normalized diff uson co-
0.10 1.04 0.400.11 dficient D/ Do as afunction of volume fraction
0.20 1.46 1.15+0.12
0.50 2 31 1.46+0.10 1. 0.03 mol/L ;2. 0.04 nmol/L ;3. 0.05 mol/L ; 4. 0.10 mol/L ;
5. 0.20 mol/L ; 6. 0.50 mol/L
4.2 Zp Hamaker An
(6 (9 A : An %
A pH , , An

, An  Z [14] .
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A Fig. 2 Protein charge Zp versus Hamaker
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2 A
! 3a (the plotted curves corregpond to the interaction pa
Wiota = Waee + Waig rameter a dfferent ioric srength) ,
, | =0.05 mol/L , (the curves have a comnon locus with coord-

na%) . Zp=-0.9e, Au=2.8 kg T
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=71 1.5 2 1.2 1.6 2.0 2.4
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3 (
0.05 mol/L) (a)
b
0.50 mol/L , (5 ) )
Fig.3 The potentia of mean force between two protein molecule as a
’ function of distance for 1 =0.05 mol/L (a) and dependence of the po-
' tentia of mean force on ionic strength (b)
4 (parameters) : Zp= - 9e,Ad ks T=2.8, a=3.45nm A. 1.
, (dectrogtatic force) ; 2. (totd force) ; 3. (Van der
Hamaker , Wadsforce) ; B. 1. 0. 05 mol/L; 2. 0. 10 mol/L; 3. 0. 20 mol/L;
4, 0.50 mol/L
1 1 4
, 3 ]
0.50 mol/L Xa=16 A , X f
1
1 U
—1
—2
-0 5 10 15 20 25 30
5 2xa
1 !A L 4
A

DLVO Fig. 4 Interaction parameter as a function of

dimengonless parameter 2
(parameters) : Z,= - 0.9 e, Ay=2.8 kg T
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Molecular Interactions of Bovine Serum Albumin in Eectrolyte
Solutions Sudied by Dynamic L ight Scattering

Li Junfeng, Xing Da” , Li Sheoxin
(Institute of Laser Life Science, South China Normal University, Guangzhou 510631)

Abgtract The concentration dependence of the diff uson coefficient of particles sugpended in lution de-
pends primarily on the occupied volume fraction and on repulsive and attractive forces. This dependency is
expresed by the interaction parameter . In the present work we have measured the diff uson coefficient of
Bovine Serum Albumin at different ionic strength and determined the interaction parameter. The resultsin-
dicate: the value of A is postive at low ionic strength and the interaction between proteins is repulsve;
however , with increasng ionic strength the value of A becomes negative and the interaction is attractive,
and when ionic strength is higher than 0.5 mol/ L aggregation occurs. The dependence of the interaction on
ionic strength is interpreted usng Derjaguin-verwey-landauroverbeek (DLVO) theory for interactions of
two hard heres: with increasng ionic strength , the repuldve eectrostatic interaction is screened and Van
der Waal s forces become dominant. According to the correlation of A with ionic strength, the protein pa
rameters are regresed: the protein net charge Zp = - 9. Oe, Hamaker constant Ay = 2. 8kg T. Ex-
perimetns work indicate the technique of dynamic light scattering can be used effectively to study protein
molecular interactions.

Keywords Dynamic light scattering, protein interaction, diff uson coefficient , interaction parameter
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