
CpG
1 2 2 1 1 

1.    214081
2.    215123

DNA CpG ODNs

ODN-1670 1 CpG ODN-R 1 CpG GpC 1 g/

kg 5 g/kg 25 g/kg Eriocheir sinensis 0.1 mL

0 d 1 3 5 8 O2
 

POD SOD 25 g/kg ODN-1670

P<0.05 1 g/kg 5 g/kg 25 g/kg ODN-1670 POD SOD

P<0.05 3 ODN-R POD SOD P>0.05
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Eriocheir sinensis

1 4  
CpG CpG-oligodeoxynucleotides
CpG-ODN CpG

DNA
CpG-ODNs

5 9 CpG-ODNs
Chuo 10

CpG-ODN Macrobrachium 
rosenbergii
CpG-ODNs

11

CpG-ODNs
ODN-1670 1

CpG ODN-R 1 CpG

GpC O2
 

POD SOD
3 CpG-

ODNs CpG-
ODNs

1

1.1
ODN-1670 ODN-R

PAGE 99.99% 1
1.2

360 52.8 g

1
24 h 22 2

3%
1 g/kg 5 g/kg 25 g/kg 3

ODN-1670 1 g/kg 5 g/kg 25 g/kg 3
ODN-R
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1.3
Song 12 NBT

O2

OD630 OD630

1.4 POD
13 96
20 L/ 180 L

490 nm OD
A0 20 L 4 mg

4 L 30 H2O2 10 mL
15 min

490 nm OD A1 POD
APOD=A1 A0

1.5 SOD

SOD
SOD 1 mL SOD

50% SOD
NU

SOD NU/mL =
/50%

    

1.6
3

X SE
SPSS13.0

ANOVA Tukey s
P>0.05 P<0.05

2

2.1 CpG-ODNs

2 CpG-ODN
1 2 1

ODN-1670 1 1 g/kg
5 g/kg

P>0.05
25 g/kg

P<0.05
O2 1.639 0.100

P>0.05 3
1

8
3
P>0.05 2 ODN-R

8 3 1
12 3 4

ODN
0.5 g/mL 2.5 g/mL 12.5 g/mL ODN

0.1 mL 1 g/kg 5 g/kg
25 g/kg

0.85% 0.1 mL
0 d

1 3 5 8
2 3 4

1 1
1.5 mL Eppendorf

1 CpG CpG-ODNs
Tab.1 Sequences and characters of the synthetic CpG-ODNs

Name
DNA 5 -3

DNA sequence
/bp

Length
CpG
CpG motif

CpG
Number of CpG

ODN-1670 ACC GAT AAC GTT GCC GGT GAC G 22 AACGTT 1

ODN-R ACC GAT AAG CTT GCC GGT GAC G 22 Non-CpG 0

ODN-1670 Jørgensen 5 ODN-R ODN-1670 1 CpG GpC

ODN-1670 .
Note ODN-1670 is the optimal stimulant sequences of Salmo salar reported by Jørgensen et al 5 ODN-R contains a reversed CpG sequence 

GpC  based on ODN-1670 other bases are identical to ODN-1670.

PDF 文件使用 "pdfFactory Pro" 试用版本创建           www.fineprint.com.cn

http://www.fineprint.com.cn


5  803CpG

1 ODN-1670 O2  

1. 2. P<0.05 .

Fig. 1 Effects of ODN-1670 on respiratory burst activity production of superoxide anion  of haemocytes of Eriocheir sinensis

1.Each bar represents mean value with standard error of each treatment 2.data at the same sampling time with different letters are 

significantly different P<0.05  from each other.

2 ODN-R O2  

1. 2 P>0.05 . 

Fig. 2 Effects of ODN-R on respiratory burst activity production of superoxide anion of haemocytes of Eriocheir sinensis

1.Each bar represents mean value with standard error of each treatment 2.data at the same sampling time with same letters are not 

significantly different P>0.05  from each other.

2.2 CpG-ODNs
POD

2 CpG-ODNs POD
3 4 3

ODN-1670 1 1 g/kg 5 g/kg 25 g/kg 
3 POD

P<0.05 25 g/kg

8 3 POD 5
3 POD 3

POD 1 8
P<0.05

POD
25 g/kg

P<0.05 4 3

3 25 g/kg 1.320 0.090

P>0.05 1.5 g/kg 1
P>0.05 3

P>0.05
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3 ODN-1670 POD
1. 2. P<0.05 . 

Fig. 3 Effects of ODN-1670 on the relative activity of serum peroxidase of Eriocheir sinensis
Note 1 Each bar represents mean value with standard error of each treatment 2.data at the same sampling time with different letters are 

significantly different from each other.

4 ODN-R POD
1. 2. P>0.05 .

Fig. 4 Effects of ODN-R on the relative activity of serum peroxidase of Eriocheir sinensis
Note 1 Each bar represents mean value with standard error of each treatment 2.data at the same sampling time with same letters are 

not significantly different P>0.05  from each other.

2.3 CpG-ODNs
SOD

2 CpG-ODNs SOD
5 6 5

ODN-1670 1 3 SOD
P<0.05 3

5 3
5 g/kg SOD
P<0.05 8

P<0.05
SOD P<0.05

1 3 8
SOD P<0.05 6

ODN-R 1 3 8 3
SOD

P>0.05
3

P>0.05

ODN-R 1 3 5 8
POD

P>0.05

3
P>0.05
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5 ODN-1670 SOD

1. 2. P<0.05 .

Fig.5 Effects of ODN-1670 on the serum superoxide dismutase activity of Eriocheir sinensis

Note 1.Each bar represents mean value with standard error of each treatment 2.data at the same sampling time with different letters are 

significantly different P<0.05  from each other.

6 ODN-R SOD

1. 2. P>0.05 . 

Fig. 6 Effects of ODN-R on the serum superoxide dismutase SOD  activity of Eriocheir sinensis

Note 1.Each bar represents mean value with standard error of each treatment 2.data at the same sampling time with same letters are 

not significantly different P>0.05  from each other.

3

3.1 CpG-ODNs

Meng 14 CpG-
ODNs Ctenopharyngodon idellus

O2 H2O2

ACP Tassakka

 15 0.1 g/ 1 g/ 10 g/
Cyprinus carpio CpG-ODNs

ODN-B GCTAGACGTTAACGTT ODN-
C ATCGACTCTCGAACGTTCTC

ODN-1670
CpG-ODN

CpG GpC ODN-R
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P>0.05  
3.2 CpG-ODNs POD

POD

16 17 1.0%
1.0% 48 h

Fenneropenaeus chinensis POD
0.11 U/mg 2.2 U/mg 1.96 U/mg

CpG-ODNs
POD

ODN-1670 1 3 POD

25 g/kg
2 3 POD

5
1
ODN-R POD

P>0.05
3.3 CpG-ODNs SOD

SOD

18

SOD
SOD

SOD
19 LPS

SOD
SOD

THC HC
20

ODN-1670 SOD
1

SOD
3 SOD 5

THC HC SOD
3 ODN-1670

SOD
11 CpG-ODNs

3 LSZ ACP
ALP
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Effects of CpG-ODNs on innate immune activities of Chinese mitten crab
Eriocheir sinensis 

LI Hong-xia1 2 LI Yi2 YU Ju-hua1 XU Pao1

1. Key Open Laboratory for Genetic Breeding of Aquatic Animals and Aquaculture Biology Ministry of Agriculture Freshwater 
Fisheries Research Center Chinese Academy of Fishery Sciences Wuxi 214081 China 2.College of Life Sciences Suzhou 
University Suzhou 215123 China 

Abstract Animals immune function could be st imulated by both bacterial  DNA and synthet ic 
oligodeoxynucleotides ODN  containing unmethylated CpG dinucleotides motifs. Chinese mitten crab Eriocheir 
sinensis were injected with ODN-1670 containing 1 CpG motif  and ODN-R containing 1 inverted CpG motif
GpC  through coelom by dose of 1 5 25 g/kg body weight. At the same time one group injected with 0.1 mL 
saline and another blank group which was not administrated were set as controls. The activities of respiratory burst 

release of superoxide anion peroxidase POD superoxide dismutase SOD  of serum were measured at 0 1
3 5 and 8 days after administration of CpG-ODNs. The results demonstrated that intrathecal injection of 25 g/
kg ODN-1670 was shown to significantly potentiate the respiratory burst activity of haemocytes P<0.05 . Serum 
peroxidase POD  and superoxide dismutase SOD  activities significantly increased compared with the controls 
in the ODN-1670 treatment groups of 1 5 25 g/kg body weight during the experiment period after intrathecal 
injection P<0.05 . And no significant difference on the parameters was detected after the administration of 
ODN-R P>0.05 . Therefore the present results indicate that ODN-1670 can enhance the non-specific immune 
response and resistance to potential infection to E. sinensis. So it is a potential new type of immunostimulant for E. 
sinensis. Journal of Fishery Sciences of China 2008 15 5 801 807
Key words Eriocheir sinensis CpG-ODN respiratory burst peroxidase superoxide dismutase 
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