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FEE: 41 DNA FIA L& R & CpG 351 K B SLAL B % H 8% (ODNs) SBE RN R 1Y S M. ARBF % f
B G2 T B B B TP BRI 51) ODN-1670 ( 2 1 4~ CpG %57 ) AT ODN-R (& 1 A4~ (A CpG EJF, Bl GpC) % 1 pg/
kg5 ne/kg 25 ng/kg MIFIE ST HHEGEEE (Eriocheir sinensis) HEATVRESVE S, FIAF LIS 0.1 mL A2 38 27K 40 5 R 34T
AL BN FAVE AR B, TR (0d) FVESTESE 1 K.3 K.5 K.8 R MAMIFRSEERE (0, 8 ) JI4
L8 (POD) V&1 BELYE (LB (SOD) WEMRATIE . &R E/R, IEH 25 ne/kg ODN-1670 Bt 1B 3 B35 5 36 i
41 M R B 5 & E (P<0.05) , TEST 1 ng/kg. 5 ng/kg-25 ng/kg FIE I ODN-1670 Bt &35 195 5046 %8 M #% # POD. SOD
FEME (P<0.05) o TS 3 T & ¥ ODN-R % ML 40 A W IR % 75 M . POD J: I SOD ¥ M 1A R3E 56 (P>0.05)

ARLIG L RR ] A& ODN-1670 BSR4 BB 1) FE ks B P B ThBE

[ E7K 84,2008, 15(5) : 801 807]

KA. P HAEEE; CpG-ODN; WP K I B L ie: BE LB

PESHES: $963.73 STRRARIRAD: A
rh L8 B8 (Eriocheir sinensis) S FRiM 8, &b
H FZE AP FRE S 2 — o E6 RS A
B & 5 PR s ML AR I AR 3R L, R OB Y = R
G5 SR AR T b AR B B ) AR R e, ©
BCh HETE A2 RS . B ET, BN ARC
T e W) G S SR AR B AR P AR 2R R
Hh B2 T SRS S e R AT AT e Y
CpG Z i % #% H 8 (CpG-oligodeoxynucleotides,
CpG-ODN) , £ N LA RN & A CpG K7 3R R i
S TR, Re B2 U4 B DNA, A %% RE0E
o JEFERAIFEY, CpG-ODNs E44 P44 RE
0 25 I G LR B, {B 4 55 CpG-ODNs X
FEEN W) oIS ThAE R ST AR B4 /D . Chuo 25 1
Il CpG-ODN Feg 1 5% &' (R B UT (Macrobrachium
rosenbergii) [Py FALEGE . T IEE TR,
CpG-ODNGs Fg fik 5 38 5 rp HE 28 2B (L5 WS R I L TR
Pk W B W B R RS . (BIe A Mk, R
CpG-ODNGs i Hh ek 2 B LAt AR S P e TR A I
SR R IR A TR T ODN-1670 (5 1
A~ CpG % F ) AT ODN-R (& 1 % [7] CpG % 7,

Y #s HEH: 2008 01 09 1&1T HEH: 2008 03 20.

TEHS: 1005-8737-(2008) 05-801-07

Bl GpC) *f i HRZR B P R R A 1 (O, &) .
HEAYINE (POD) 3 1 J S L) B AL B (SOD)
T 3 AN AR IR B, DU SE IR AR ST CpG-
ODNGs X F e SR B R G RE DN RE B AL, LA S Ay CpG-
ODNGs £ FF FEAR B R IR A A 7 R PR TG 13

1 #MRETE

1.1 SEEgda

ODN-1670 & ODN-R | g4 T AW T+
KR 25 R 2y 5] B i, A FERAC A2 41 5 7O M ok
Yk (PAGE) 4k, 44 99.99% (£ 1) .
1.2 it

360 S g R LR E B (CEIATE 528 g)
W FVLHA RILT K 70, Ml 5 AR T =
WHBFKIFE R T, 97 | FE TS . B
HARISCIG HAYY 24 h 7S, BHIKIEAE (224+2) C,
R LU 1 3% HR I R FOkL A

SZEG R 1 nglkg. S ng/kg 25 ng/kg 3 F & Y
ODN-1670 4t 3 4H; 1 pg/kg.5 pg/kg 25 pg/kg 3
75 f) ODN-R Ab B 20 ; A= H £k 7K 7 54 4L F0 oK 1k
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o] Ab 3 A 4 B2 (DL I AR G A ) & 14,
L8 NI AU 3 ANTAT, B 1P
TR 12 N RS 3 B 4 0 R I OG
FTHRAL, ODN AbHREH $% R T &4 H 7 5t i ik
B 4 0.5 ug/mL.2.5 ug/mL.12.5 pg/mL £ ODN %
2501 mL 2, S &= 5 A B 1 pgke. S ngke.
25 ug/kg R R BRI B A KA T R iE S

0.85% {1 K B A AR 7K 0.1 mL, R 403 (1) 3% 19 %) B
HATE AT EFHZH (BRI o d) A4
JE 5 1 R3 RS RS8R, syl fEsE— P47 B HL
Hsg 2 H AF R — IR 2 TR 28 3 BEE 4 3P 2
B QR 7 NG 1 NGRSt 371 [N B R
ARSI T 1.5 mL Eppendorf & P F 43 25 L 40 AL s
V8 M7 J A 0 B LY

R 1 GHH CpG EREZFE (CpG-ODNs) HIF FIFN4FE
Tab.1 Sequences and characters of the synthetic CpG-ODNs

2R DNA J741 (5 -3") KZ /bp CpG E 7 CpG E 73
Name DNA sequence Length CpG motif Number of CpG
ODN-1670 ACC GAT AAC GTT GCC GGT GAC G 22 AACGTT 1
ODN-R ACC GAT AAG CTT GCC GGT GACG 22 Non-CpG 0

7 : ODN-1670 # Jorgensen 25 ' 4§ 18 4 K 6% & 44 153 ¥ 5; ODN-R £ ODN-1670 £l L&+, & 1 4 CpG K [15%) (GpC), ¥

£HHE 5 ODN-1670 M7 .

Note: ODN-1670 is the optimal stimulant sequences of Sal/mo salar reported by Jorgensen et a

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

1.3 M 4HREFFIR IR & & AT E

M Song 25 " AL IS EL DU A ML (NBT)
R DR BRI E T (0,) FmER LR A
ODy;, 185 %} B 4L ODyy, 1ELAY LUAE SR R A b 12
2 f o RS B I A0 B PR R T
1.4 METELE (POD) BXE M AN E

S s AR A Y B T R AR k. 7E 96 AL
B R AR TP ALY Q0 uL/ FL ), 4RSS A 180 uL
WEG AL B TR PR, BEHC 490 nm 4L (1) OD
f 4y - A FTEFL 20 uL 2 EE 4 mg
AR 2K %, 4 uL 30 % H,0,. AL Bt 10 mL & & 28 i
W) TS R RONBEAR T, 8 9 B 15 min, S2EL
490 nm 4L/ OD1H (4,) . ILiE POD HIAEHE I LA
Apon=A,~4, 1
1.5 [MEE S YL E (SOD) EERTE

o A ) B A R N B (R R K
WIS ) AR UERA JEAT , SR B 4
ThlfE (32l ) P SOD .

SOD &P & X K. &F 1 mL N %+ SOD #ii
HIZR 1K 50% B FTE N[ SOD (18 24—/ AN ER £k
A7 (NU) -

o FE RO — W B WOGE

FRiEE IR ONAE /50%

X TR HL

SOD & 77 (NU/mL)=

1”); ODN-R contains a reversed CpG sequence

1.6 ZitHr

BB A DRE 3~ AT R 3 TR BT 3518 £
M &5 R PP ¥ E £+ bR XESE) Ron. A
P H R A T 40 ih 8t SPSS13.0 4 78, B [K & 5 %=
(ANOVA) 731, Tukey’ s #6533k 47 ¥ R 1R £ 8
hig. P>0.05 INKEE R ERARE, P<0.05 A K
GRERTE.
2 BR545H

2.1 CpG-ODNsX{ 4y B8 52 (fl 40 A PR IR R 42 i
E3:p=A|

2 ff CpG-ODN % Ht £ 48 2% 8% ifi 40 M WP 0 4%
BigtEf s 1 AE 2 Bron. I R, A
F 41 ODN-1670 JG 125 1 K, K F & (1 pg/ke.
5 nglkg) Ak ZH 1 AL 20 A6 IR AR R0 PR A B e
(BT AE I 3L KR L 2 R AN B (P>0.05),
BT (25 pg/kg) AbFE AL PRI AR R TR B =
T A S 4 I KE S A (P<0.05) , #H 3T 4
BB T (0,) = EiA F 1.63940.100, (B 5 1. ik
F B AN B 22 B AT (P>0.05) . 3 MNMAbHA
0 IR R A R IR SR R B 1 ORI IR B R R EAR G T
W, 2258 8 KA IR A B IE 5 /Ko 4548 R SRAE (1)
B 3 T £ A HHE A ) ) R R R TV R
R (P>0.05) . B 2 A7H0, 7E 4 ODN-R J5 5546
% 1) AL 240 e AT R AU B 7 R e (R AR
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3REFE (25 pg/kg) A, X F 1.32040.090;

R 5500 20 e AR R R KR S AR T, 7 R A B
E (P>0.05) . HEAE (1.5 ng/kg) AIATEE 1

2.0r

PR R
Respiratory burst activity
o = g
o0 13 =}

=
~

e
=]

SKAERN]/d Sampling time
1 ODN-1670 % Fr 5844 2 % 1l 41 M F IR R BT (O, P& ) MW
1. R SRR E A A AT RARER 2. ERE S B R OR [F — R AL [ & A B 2 [ ZE R RE (P<0.05).

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

KixFme, B ik mEM, LR EER
(P>0.05) . 45FRIL B, AR FEREERS 8] 5, 3 A 4b
MH 2 MEH BEZEZR (P>0.05).

O % M Control

[ : &K Sodium chloride
B 1 ng/kg ODN-1670

5 pg/kg ODN-1670

@ 25 pg/kg ODN-1670

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.

1.6
a
a“ a e
> a a [ %z mControl
& l2r a a a a a
H 3 a a a a ¢ a, D /] /K Sodium chloride
L B B Bat
é—i 0.8f 2 [ 1 ngkg ODN-R
=8
‘;"'a 5 pg/kg ODN-R
é 0.4+
o E 25 pg/kg ODN-R
0.0 L R ' s
0 1 3 5 8

TN )/d Sampling time

2 ODN-R X HHGREER il 40 MNP R AR 0% T (O, &) MM
| RS SRR A BE 2 T R AR IR 2 A B R BN IF]— SRR (] B4 B 7 (1) 2 R AN B (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-ODNsf o4 B 2 53 | L ¥ g
(POD) HHXFE MR F2 MY

2 fift CpG-ODNs *f H 4 4% 25 # IfiL 3 POD A4H %}
TR g R AP 3.4 B diE 3 AL, 7R
#1 ODN-1670 J5 05 1 ], 1 pg/kg-5 pg/keg 25 ugkg
3 AN AbFEZH i POD 3% 3 B T o
Fo A B Eh K S 4 (P<0.05), b 25 pg/kg 4

CEE 8 R B 3 K& POD SEMERE TR 5 5
R 3AMALIRZE POD FEMEREE 3 RAFT L. 4R
WEoR, MR EY POD FEMEAS 1| K55 8 KA E
FZETARA B (P<0.05) . 7EAHERAERSA] i, 48
M35 POD ¥ PE Bl b 38 71 & (1 FF = 10 38 5, =0 77 2
(25 pg/kg) ALIRA I G SR R BE LT K
FIEA YL (P<0.05) . HIE 4 7750, 2 RS 3 P
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£ ODN-R JGHIZE 1 K3 K5 K8 K, 5286 #2 i
H 1Y POD WG ML BT I =, (B2 5 0 IR 4 & AR 3
K EFSAM Y TR ENES (P>0.05) . M4,

051

ARPODIE Y
Relative peroxidase activity

SEAERT/d Sampling time

TEAE [RISEREIS (] 5, vE 4 3 Fh ) B4 38 2 (Al 3 A
BEMEER (P>0.05).

[ = mControl

[ "k akskSodium chloride
Il 1 pg/kg ODN-1670

5 ng/kg ODN-1670

25 pg/kg ODN-1670

3 ODN-1670 % H #4528 & L AL g (POD) AHXHIEMERI 3 W
LR RESR RN OB AR PSS ARER 2. B LA EFE R RRE SRR S HE R EE (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.

0.4r

<
L

HIXIPODIE?
Relative peroxidase activity
=] (=1
= )

o
=

SKFERS M)/d Sampling time
4 ODN-R R g 2 B2 i i i S ALl (POD) ARSI M1 6 m
L RE SRR A BB NP AR R ; 2. _EARIE T8 FOR [E]— RPER (] A AL [H R AR E (P>0.05).
Fig. 4 Effects of ODN-R on the relative activity of serum peroxidase of Eriocheir sinensis

[ = mControl

[ "k akskSodium chloride
Il 1 pg/kg ODN-R

5 ng/kg ODN-R

25 pg/kg ODN-R

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-ODNsX{ g 282 M iE B | WL
&% (SOD) & RIS

2 ff CpG-ODNs X} o1 4 4% 2 # 11 5 SOD
R B R 0 B 5.6 B B BS AT, v A
ODN-1670 555 1 K, 3 Mb 21 SOD yh ¥ 2 3%
BT R AR R AR KR ST L (P<0.05) 5 28 3 KA
PEF AT TR 5 5 R EA S 3 KA
B BT, B HIE 5 ug/kg 2 SOD i1 B35 m 1%t
W R A 3R KL (P<0.05) 5 2 8 R m sl & 4L

SR = T R AR FE SR K 4H (P<0.05) , (K F &4
41 SOD ¥ 1 i & & XA (P<0.05) . 4RI T
TNy B 1 R\3 KR8 R, B 1 G 70 B 1 3 o, R
SOD 7% P . 158 (P<0.05). & 6 L, %5z
IS ODN-R 2 1 K.3 K.8 A,3 M 43
41135 SOD Jif 4 35 I 77 38 9, {H /& 15 % B e A2 7
HOKAARL, ¥WEE BEE R (P>0.05) . A, £
FH IR SR AE B 8] 04, 3 P & b 3R AH 2 (R B AN A7 4 12
ExER (P>0.05).
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150.0

)
o
o

SOD#%& s+ (NU » mL™)
Superoxide dismutase activity
o
o
(=]

SRR Wl/d Sampling time

[J = mControl

[ 4Pk Sodium chloride
@ 1 pg/kg ODN-1670

[ 5 ug/ke ODN-1670

A 25 ng/kg ODN-1670

5 ODN-1670 % 4088 My SOD g i M =2 m
WL B RE SRS B AR R 2. EARR T B R OR AR S A M E R EE (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.

120.0
a
100.0 a a
%‘ aa B
—~ = a a
= § L s a a. aq 4 q 1
s 5 800 - =] a -
.2 . = o ‘_‘g [] = mControl
£ ;
\% % 60.0[ . 53 AP L 7K Sodium chloride
5T
R0
‘_\[-5 4001 @ 1 png/kg ODN-R
A B . png/kg
2 & . 1 5 ug/kg ODN-R
% o0k 2 [ 5 ng/kg ODN-
|k L . . B 25 ng/kg ODN-R
0.0 - . .
1 3 5 8

KAERIu)/d Sampling time

6 ODN-R % 48 882 1 7% SOD g% I 1 21
LB RES RN SN N EA AT AR R 2. PR F R RRE R AR S A EE Y mERFARE (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 iTie
3.1 CpG-ODNsX{ gy B8 52 (fl 40 A PR IR IR 42 i
Ed:ab=1

H R i = GOF MESh Y — R i e s Bk R
H AT BIHE 0 e, IL40 M 7E R g e e B
N R E F EAEH . Meng % R, CpG-
ODN’s ] 3% 88 ¥ ff1 (Ctenopharyngodon idellus) .
W A M 7 4 O, A A LA (H,0,) KRR ), JF
RE fF (L7 ACP 3% 4 A0 R B9 3% 1% 3 0. Tassakka

25 U5 0.1 pg/ B 1 pg/ J& A 10 pg/ BB HI 51 B %)
il (Cyprinus carpio) HE47 &t iF 4 CpG-ODNs J&
& F,, ODN-B (GCTAGACGTTAACGTT) 1 ODN-
C(ATCGACTCTCGAACGTTCTC) ¥J B i i it &
W 4 ., 43 LR U B 0 = A AR PR . A
WFFT 45 RE W, ODN-1670 % i HE28 2L 4% ift 41 g #4
FHBEFrE2 M #0m5S CpG-ODN Xt il 5 I 41 it
B e E R A A — 2. bAh, AR
1) CpG ( BN GpC) [ ODN-R % i He 4% 2 2 ifi. 41 g
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HEN BT r-d BT MRS ER B
EX AR A B K A L, A EEER
(P>0.05)
3.2 CpG-ODNsx 44 2% M ;FPODIE PRI RS A

I EALYIEE (POD) 25 2 %0 A BAR B R,
TR AR BR B I SR TG T
ForEEAER N xMES Y R TS 1.0%
B E 2R R 1.0% #5328 48 h n] (i op [H B o) R
(Fenneropenaeus chinensis) IfiL& " POD 3% ¥ d1 X
FEH ) 0.11 U/mg 43 7138 % 2.2 U/mg A 1.96 U/mg.
H 71 i& & WA % T CpG-ODNs %} T H 52 5 ¥ Ifi
5 E ALY B (POD) 0 1 HRIE . A8 SE 50 v I
ODN-1670 J&5, 55 1 K 3 Fh & AL 3 41 1 ifiL3E POD
T PR IA A AR B R K S A AN S R R T
A& 25 pg/kg AR GR AR BT K &
2 M. LR HATRE 3 RI &4 POD g H T
TR S RIS SR BRI L AL S R A,
AR EH T | RIMAREENE FrrE T &
DO A - FE ST ODN-R & 1] f# POD 5 & BT =,
{HR 528 [ e AR T SR K AR B, $ 0 B
7 (P>0.05) -
3.3 CpG-ODNsxf 44 2% M iFSODIE I

HE ALY LB (SOD) i 5 AE Wi G ek
SEEDIAHIC, HB R AR B R s R E
THEER. RS Y R HLE S 2R K
T AT DAE 5 P e g BB SOD JE M A 3 = T
25 BEVE KT B P R 5T 58 B 4 8 SOD i 1 B 35 4R
T, [ B 9 22 B4 MR 4 B 1) SOD ¥ 1 M 15 3 3%
. SKEHSE U WESTEIL, FEVE IR 28 (LPS) AN
SN R RS 6 — e B [ P ) e [ B R SOD %
P — 5 BB . 5T R, SOD HIiE bk
AT 40 M B (THC) FGE B 40 M (HC) 3 in M
A% 75 B B B T e g P AR sE R
5} ODN-1670 J5 % IfiLi% SOD % M (128 fb i i 8k —
AURSE T 1K — s, 58 1 R YT 3 71 B2 hn 5
T SOD V% 4 57 B S 3 50 s B o 1T 440 Ffa PR R AR
TS, 25 3 AR SOD i AT N % 58 5K
P 140 fiiE THC A HC f38 0 (%4 & &% ) SOD
W R E . B, 3 A B ODN-1670 4b#EYY
A LA 5 1 9% SO0 R (M35 1Y) SOD i 14 .

g% DL AT 5T 2 0 M, i S CpG-ODNss 1]
DLIE o 38 5% o e ok K 3 PP i B8 LSZ. ACP.
ALP (35 SR AR R EE R M S DB . A

RS 25 LR, AR YIS CpG-ODNs A LT 25 3
5 r O TR 1T R TIR AR R E  FL i SOD.
POD 3% 1, 24 8 219 5 9% 3 58 7] CpG-ODN's 7E 7K =
W FAE T N PR AL T IS SR

B 3Lk
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Effects of CpG-ODNs on innate immune activities of Chinese mitten crab,
Eriocheir sinensis

LI Hong-xia"?, LI Yi’, YU Ju-hua', XU Pao'

(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 stimulated by both bacterial DNA and synthetic
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 png/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-ODNSs. 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 pg/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 £.
sinensis.[Journal of Fishery Sciences of China, 2008, 15 (5) : 801-807]
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