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Characteristics of DNA adsorption and desorption on micro—interfaces of black soil colloids

WANG Zhi-gang, CHEN Wen—jing, HU Ying, XU Wei-hui, WANG Chun-long, LU Zhi-hang, LIU Ze—ping

(Tnstitute of Life Science and Agriculture and Forestry, Qiqihar University, Qigihar 161006, China )

Abstract: The characteristics of DNA adsorption and desorption affect the presence of intact DNA and are of great significance for genetic
transformation on micro—interfaces of soil colloids. The adsorption and desorption characteristics of DNA by coarse organic colloid (COC)
and coarse inorganic colloid( CIC ) were studied using the balanced reaction method. The results showed that the rate and quantity of DNA
adsorption were lesser on CIC than on COC. The quantity of the adsorbed DNA on black soil colloids decreased gradually with increasing
pH. Langmuir adsorption equation could describe the isothermal adsorption of DNA by COC and CIC well, with corresponding determination
coefficients (R?) of 0.972 and 0.991, respectively. The equilibrium constant of Langmuir(K) of COC was higher than that of CIC, which
proved that the adsorption affinity of COC was better than that of CIC. The rates of DNA desorption from COC and CIC were 63.5% and
47.4%, respectively. The present study indicates that DNA can be adsorbed onto the surface of black colloid, the organic matter contributed
greatly to the capability of the DNA adsorption, and that pH is an important factor affecting the adsorption of DNA on black soil colloids.
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Table 1 Basic properties of soil colloids
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Figure 1 Scanning electron microscope images of

COC and CIC(5 pm)



2060

7.4).0.4 mL DNA % .0.5 mL 22+ Je AR , 75 ) i
R ZH 2.5 mL;25 CA4A R, R HREY 10.20.40 .60,
80.120.180 min; ¥RFHEE/FELH , 14 500 remin™ B
0> 20 min, FIEWR B R EEETHE 260 nm g
e LA AE 5 Aol B G AR R S8 A DT TE X S B 246 SR
G, IR DNA & 555 T IR +DNA” B3k

) DNA £ 9 25 B AR W B J5 19 3 DNA 1, 3K75
DNA 7€ T HER A b e B o . S50 BTG K AR
DNA ¥ 3 MMAbFE, BN SE B0 AbEE 3 4017
1.3 595 R Bif iy 2%

10 mL DNA LoBind fi&"% 25,024 (Eppendorf ) Hp 43
S A 1.6 mL 0.05 mol +L™" Tris —~HCI 22 ¥ (pH
7.4).0.5 mL B AR B, DL 0.4 mL DNA 5%,
FERLEAR R A 2.5 mL, RZ 1) DNA 29k R 10,
20.40.60.80.100.120 140 ng-mL", 5455 1.2
Ffi7m o
1.4 pH {EXT DNA B B A 5201

1E 10 mL B0 Th o3 Bl A 1.6 mL AN [A] pH {E
(2.3.4.5.6.7.8.9) (4 TE 2% rh ¥ .0.4 mL DNA %
% .0.5 mL 2B 4 B AR B HLEA RN 2.5 mL, JR 22
HHRIA] 1.2 fiw
1.5 fRR G

iR G S B AR AR A SR R B S B 25 R, A DNA I
WS s, FEAR R APA 10 mmol - L Tris—HCl 25 #h
7% (0.05 mol+ L™, pH 7.4) , ¥&7% 30 min, R J5 2% #h ik
B OD g 1, I FBE 3~5 VR, B3N b 35 W e A
F| DNA 21k, DNA 1yl 2 i T ARG

DNA fi#H #=(DNA % #t/DNA I [ it )x100%

2 HRESH

2.1 BEMEXT DNA IR Bt 72

H & 2 %0, DNA 7 COC F1 CIC K4 a] LUk
A B R (I e R A 5E 4 R [Rl . COC X
DNA (1)U B2 R S BUAH B = AN B PRt i B 4
(0~10 min ) - 22 0% {19 (10~80 min ) 1 I Jfif - 767 14
(>80 min); CIC Xt DNA ()W B i A2 49 h B A~ B B
3 W 564 39 (0~40 min ) AT BfE-fi7 3 (540 min) . 7E
PRI FE , COC M B 2 AL 32 BA ik 55 T CIC, 1A
COC W B %15 T CIC ZEREA W it FE v, CIC SR
Wz [t DNA BgH/NT COC, HLEE Pk 300 P-4
2.2 pH %t DNA IR B &4 2200

pH JZ52 00 DNA 7 - 58 5 14 3R 11 W% B 1 8 22 [A]
£, HE 3 AT, B AR T ) DNA IR 5 bl o 1A

boglllE7S et 55 36 555 10 Hi
6.0 -.___,.;-'-'i:"' ...... * _______ i
__,-g:"ﬁ ______ ..-: ....... TR Iy
TbD 4.5 __,.--l‘ e
g 4 /
¥ L -
< 30f -
I k-
= II|- F - COC
U Y -+ CIC
-;ﬁ
[0 = T T T -
0 10 20 40 60 80 120 180
t/min

2 DNA 7E3R A L IR B 3h 71 4 4E

Figure 2 Kinetic characteristics of DNA adsorption on

black soil colloids
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Figure 3 Effect of pH on DNA adsorption on black soil colloids
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Figure 4 Curves of isotherm adsorption of DNA on
black soil colloids
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