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17 B 1 AR EL AR R B e A sz ge g e (1410l 4
Vuleti 2 1 i) J 9% 56 5 56 e 3 (FCS) A1 A LB
TR AL T 7E IR AR B B ERVRE (cqane < 0.05 mM,
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THTBEAS R A0~ 17 55 1 1 AR 4k

2 LKA

2.1 SEEEMH

Sk F O MR B AR A-DNA (& 46 W B2
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PATAT LLE B & DNA 4 71 Zeta HLAL, 411 1
Fraw, R (2) XPTLA5 2] DNA 1 KR %
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R A [ 2 8] (1 & Fi HE R F, DNA TE W A2 DA
H B &7 R B QA7 7R, 10X 28 2 40 B 5 7 g B R
DNA YU Jite 25 44 - P i IR AR 32k [ B iy (1) 47 gy, A
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—3.2

o 2 4 6 8 10
WA /mmol - L7
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w3 proR, BE =N CFHEE T (Co
(NH3)6]3") IR FE R3S K, BT =4 T 85 &8 1 A0
7 DNA 6 i fif, DNA 1 HL ¥k GOE #8238 7 ik
/INFH#aIRE %, Hsiao 25 20 45 H7E 10 mM [ Tris 22
MR R, BEE = AP R TR S N DNA [
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%, H DNA [T # 2 AE =P &8 TR N
10 mM B IA 2 f K AE. AL 3 7T LA H M 28 i
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i, DNA IR IKITB R Z L2 4.5:1. B (3) A
Manning [~ % F BB AT A, Ma=1,2=3
v, 2 o = 3, BV UL A 5
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REMIEA T E.
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R EAE A 2R .

Kl 4 (a) MgCl, Hif% DNA ff] AFM 114 (b) [Co(NH,)e**
Z DNA %% ) AFM K14, DNA, MgCl, Fl [Co(NH3)s]*+ HI#
JE43 54 1 ng/uL, 3.5 mM, 1 50 uM
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FERIHE R, T s o A4 ] DNA ) B PRI £2 2
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BN, W 5 B, S EFIRESE T 1 mM
i, DNA (JHKIER R uiuy ~ 5:1, BIZ i A
5 A B s VU BT I DNA ER R 2 L2
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0.4 ¢
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fi 2. TR A B ER 2 DNA FE DY~ 7 2 1 A
IR TR, MRS T IF BT 5 & DNA )45
R A T AR BT R, B 5 T OB
W HZ K FE 9 5 mM IF, DNA [ HLKGE #8 2 | 67

AR E. il 50 A i P 38 K, ORI 22 1) 1 T B 1
454 %) DNA 3R TH, 2445575 DNA R 1 Y
P B 1 ) S HL AT DR TR DNA 1) F A7 1Y) 246 067 4
I DNA-[C1oN4H30 14T A1 % B g i 6178
1E, DNA &4 Hanf [ . #R1f, Manning F-F-17 25 1
BRI TOVE AR RE DNA ) HL fof S L L 42

4 % b

AL RGHAT R T ARG E NP ST 5
DNA Z [B[AH AR F. B2 e Uit it s o 45 &
B 22 I VR R R AE BN P A B B AN P
FIF, HSREG 45 I 5 Manning BP0 5 1 R HS
SRS QER PP S T E N Z >3
i}, DNA & ZE 5D, I DNA (1) B EGE #8 AL
5 DNA EA S A Ok, iE AT Be5 DNA K451
AR, AR S2 50 45 R KT 2R, 5 P
FHILE Z =4 5}, DNA BT R A RO, X
B TR E DNA SR TH I 240 B 7 108 s K
T4 DNA [ #L A 1) £ X8 PRk, o — A e,
B A VI 11 R R T A TR RN T DR BB
5 HLAR UL RS G FE B VA DG, DT HL AT S 350 0 1Y)
VEAN FCIEAE AT .
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A dynamic light scattering study of counter-ions
condensation on DNA*
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Abstract

The interaction between DNA and counter-ions of different valence, including sodium chloride (Na®), magnesium chloride
(Mg”), hexammine cobalt III ([Co(NH;3)¢]**), and spermine ([C;oN4H30]*"), is investigated by dynamic light scattering. It is found
that the ratio of electrophoretic motilities of DNA in a buffer containing Na™ and Mg?™ is about 2:1, when the concentration of counter-
ions ¢ > 5 mM. But the ratio of DNA motilities in a buffer containing Na* and [Co(NH;)s]** is about 4.5:1. When ¢ < 5 mM, the ratio
grows with increasing concentration of counter-ions. DNA charge reversal can be observed in the case of quadrivalent counter-ion. The
experimental results are in good agreement with the Manning counter-ions condensation theory for cases of monovalent or bivalent
counter-ions. However, when the valency of counter-ions is equal to three, the experimental data deviates from the expectation of
the theory significantly. For the quadrivalent counter-ions, the counter-ions condensation theory, which is based on the average field,
fails. Furthermore, through the atomic force microscopy, it is found that DNA molecules will condense into compact structures when
the valency of counter-ions is equal to or greater than three. Thus, the conformation of polyelectrolyte in free solution and the ion
correlation play an important role in the migration process of polyelectrolyte.

Keywords: electrophoretic mobility, counter-ions, dynamic light scattering, DNA
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