HhE KRR Vol17  No4

Journal of Fishery Sciences of China July 2010

F1TEHA
201047 H

CpG ODN-1670 {85 Ab 38 3 i £ 45 2% B2 1fn 40 Aty S8 1 Blg A EL BB B =2 i

== 1 1 v 2 1
FUE MR, F R
LT R BRI 5 ekl B ALK A 503 £ R AR 0 TR RS0 DT 05 ) 2140814
2 MK A AR T35 M 215123)

. /3 9H 5 ne/ml. 25 pe/ml.50 pg/ml.75 pg/mL A1 100 pg/mL 3 B CpG AR S Mb B rh AR 95 B8 (Eriocheir sinensis)
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193 %8 1L B (phenoloxidase, PO) £ 25 5| 2 ik >k # £
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HRIE . AWFFERDT T CpG ODN-1670 {451k %o
H R 2 25 8 110 200 L PR 7 A A T 0 1 2 A % i
PN I S A it T ) R 1 O, R ik 136 T UL
Pl A 15 5 S BTG R AN I35, 4555 T ODN-1670
finh & i R 2B 8 B AR AR SRS R AR R, BV
KAF SR FALHN, 5 RV h 8 5 2 B 1Y) S e T g
B PALHE B FEA
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1.1 SEIedsd

SRR FY LNV T TR T )

CpG ODN-1670 (i [F) £ 18 G % fil 3 5 51): 57 -
ACC GAT AAC GTT GCC GGT GAC G-3"), | ¥
TAEY TR /G R, i AE , 2R 8 9 15 e B
JiE HL vk (PAGE) &lifk, 41 99.99%; S A8, G M
TG s iR [0 - 12— A G RERRER - 13- TR
Eh (PMA) 1, B B2 I C (PKC) 3803 75 1 22 7% i
(Chelerythrine, fi #% Che), PKCHIHI5]; =¥ 5t 5 i
filil (Genistein, & FK Gen), i 2 FR £ FH I B A 14 55105 A
STERLLHY M-199 15 R
1.2 A&
121 MZARAIHIFRAIE  FHHLBEE 6 H rhaas
B U] — WM S s TR A 3 420 i B
IR P AL e BB b B K I A L 5 ACD LB AR LAAA
UL - 13R 2) F 1.5 mL Eppendorf & 4,1 000 r/min
(4°C) #.0> 10 min, Ul 40 MIDTVE DA IE T M-199 35
FEWEH, VR IMLAR e FE 2 5 10° N i /mL, TG
3 I 53k S5 55 T BT 200 R VR v T A LY 3
FETE 25 85% L H AR TR 2e5c s, i
YU ITIED) 73 5 & 0 pg/mL.5 pg/mL .25 pg/mL.
50 pg/mL .75 pg/mL 100 pg/mL 7] & ODN-1670 f¢] 55
AR (400 uLL) M-199 45 5 D ER 30 min, Kb HE5E BE )R
G320 24, U453 T 0 T oA A 1 AT Bl PO T 1 1
43 F TG0 8 48 AL B I proPO Y mRNA YR IA
1.2.2  IM48 A AR A4 _EiE il (HLS ) B9 & R B |
L& (PO) FEMEME 2 W Sung %" 7 I 1 1E
Ml K AR DTIEY T 0.5 mL 4 CHR I JC I

f0.01 mol/L. PBSIA & (pH 7.0) FHi B I%, /0 CF
CEVKAKE ) M ST (RS s, 28500, 54
J& 12 000 r/min & .0> 20 min (4 °C), Fr {5 75 BRI K
L2001 5 b 3% Wk (HLS ). 2 B Sung 2518 )7 vk
FHO6FL T JiC R AR AR, 73 59100 2 B S35 97 W A HLS
I POIE P B — eI 5 R 2 FFE i, L
FE T 2 22 503 5 B9 PO 3 4 (stimulated PO
activity, POg); 53 19 28 AR 1 AR AL B 0 2 5
PO 15 7% (total PO activity, POy,
123 R[ERE CpG ODN-1670 {5 4b I8 B & 11, Bl
JR mRNA BIAEXTRIE A4 Yunchao Gai %5 ™ 7351 Hh
HEDI I8 proPO mRNA 2751 (gi: 152003265) 511 1%}
5E HPCRE| ¥ F: GACTGTGAAAGCGGCCCTTAGTA R
TTGCTTCCCATTTGCTTCTGTTG, Y % 45 ng/ml,
50 pg/ml.., 100 pg/mL ] f ODN-167042b B 1) vh 42 45, ¢
TR 1M1 20 M9 T VE ), {1 FH Trizol Reagent (Promega) Kit
I #2 BLRNA, fiff /] RNase-free Dnase &8 B L 78 5
FE o A DNATS 4L, UV 43 56Ot B it (Eppendorf
BioPhotometer ) 5 OD,¢/OD.g, (1.9 ~ 2.0) LI 5E fr
AL RNA . FH 500 ng B RNA, LA oligodT-AP
519, FR4E AMV K5 & (Takara) {ff FH 0 B 47 RT
JNE VS ARFR R 10 plo B85 DAL RT VR R A4
4T Real time PCRo W 45044 : 95 °C 5 min, 2R )5,
95°C 155,58 °C 20 5,72 °C 30 5,40 IKAEH, HJi5 72 °C
3min,4 °C {# 1. PCRIX 4 Eppendorf mastercycler
personal , Real-time PCR {4 BIO-RAD [ MJ Mini 284
Xt U RE FH 3h 12 M HEA T 40T
124 CpG ODN-1670 5 /LM éfE S H S H
TEFUSCHDHI AL EE i 40 ) A% [ L B 24
TUTE 43 50 25 AR (200 pl) B & F R 4 (1)
ODN-1670;(2) # 1 71 5(3) # # 771 ;(4) ODN-1670 5
FBARFIBA AL FEAY M-199 40P 30 min, AbHISEEE)S,
Wt ETEWR (ISR FR) DU LA h PO T% 4 5 WS
I 28 R TVE By il 4 1 20 A e LI (HLS)
JL PN PO T A4, I E 7 VAR b ARSI LIAH XS PO
Wit (relative activity, RA) 2R HE A AL FRAGRLN o
RA=4LFHZH PO %4 / X BRZH PO 16 4
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125 AR EOrAESCEATRIN 3R, T A S
IR AL FE AR A9 2 BT ) PO I 4 (POS FITPOT),
FH 2 31 3K 44 SPSS13.03# 47 ANOVA (J5 25 43 Hr ) il
Tukey’ s KA T2 H AL, P<0.05 FR 2257 35

2 HBRE5SMH

2.1 CpG ODN-1670 5 il 8 o 42 4% % %2 ifn 48 A
X E A BRI R0

2.1.1 X HEES B M 4HRE R b PO F0 PO, i TERY
BM  ODN-1670 % 8 I 41 f PO F1 PO, 15 1 1Y 52
M AN 1R, S5 BEALAR EL, S AN SE SR 4 i i Py LAk

PO S LN PO B34, I3 1 BRI AR ; O
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AAXTPOIE I
Relative PO activitv

5.4 ¢

i B Y TR RTICTIe SRt () PR |
073 ISUSSSRRSSRSSS U | USRS | NS
Y TSSO | U ) N B
1.8 b e e o

0‘9 Sy FURURUN B DU I B D s B

0 5 25 50 75 100

(C) g4h (extracelluar) POg

1,25 pe/mL DL EZH I N AP PO 150 pg/mL LA |
ZHRIMLN PO TG PR B 2380 (P<0.05), 5 AR,
A S0 A1) L 21 PO, WU Bifi ODN-1670 ¥ B () 348 i ifii
LR RER#aE, Hid 100 ug/mL4H A PO, 35 M i
FART X RS pg/mL2H (P<0.05),

2.1.2 XA A4 R I 4 Al 9 B SR 1K B[R mRNA
(proPO mRNA ) 3t RiXHIFM  ODN-1670 X} 2
024 L PN B 4R A Tl D 2 R A s e UL IR 2., I 2 7]
1, 5 %) BB ZH A H L 25 pg/mL ) 19 ODN-1670 1] L)
A AL HE I PN proPO mRNA Y 3k, S 414 F,
2 AbFE T ODN-1670 e B /8 =7 , Jf P B S Ak i i P A
Xof ek E bl g , S 5 S R AR

0 5 25 50 75 100
(B) 2N (intracelluar) PO,

1.2
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08K |-

06Ff |- T by

o2kt A b b ) ] )

0 5 25 50 75 100
(D) J4h (extracelluar) PO,

n=3;x+SE

ODN-1670 % / pg + ml ™!
Concentrations of ODN-1670

1 ODN-1670 45 P s ifn Ay S LG
a. POs: % ODN RIS 1Y) PO TG ; POy: il POTHYE . b AT LR[S BER /R AL 3R] 25 5 i 25 (P <0.05) .
Fig. 1 Relative phenoloxidase activity after the treatments with different doses of ODN-1670
a. POy: simulated PO activity by ODN; PO, : total PO activity; b significant difference (P<0.05) among the values with a different lower case letter above the bars.
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22 G-FERAHEN S (NaF) Xf ODN-1670 1%
SR EEELEE (POT) BRI

G- S I AL 88 (NaF) Xt ODN-167037 5
(1) POT J15-PE 14 52 i 45 SR an ) 3 iz, 5 5% R AL A L
5 mmol/L ) NaF F] fi ffd PN . &b PO, 1% P &R 3G i, (H 2
AE 18 i Ab PO, 1% P I 2 5 I (P<0.05), Il 4 fif 28

5 mmol/L ) NaF #1150 pg/mL ) ODN-1670 B 4 4b B
30 min, ffl N POT i P b 25 /& T % BRAH, (H 5 50
ODN-16704b # 2H 1 8 FH NaF &b P20 18] JC & 3% 25 5%
NaF F1 ODN-1670 B¢ & &b B 41 (1) g 71 PO, 175 P i 3
15 T ODN-1670 &b 3414, {H 5 Nak £ BHZH K X HRZH %
AiEES.

S 35r
&,
i g 3.0F o
K =
ﬂﬁ% 25+t . _
EE
2= 20p T
2 g
N7 15F
< v
® Z
B4 10f =
g :
2E 05t
S
<
FE: O 1 1 1 1
0 25 50 100

ODN-1670 JF - / (ug * mL™)
Concentrations of ODN-1670

n=3;x+SE

2 ODN-1670 &b Hi b e 8 2 M it 24 M PAY P PRI mRINA B AL X IR L
* R 5 A N 2E 5 B3 (P<0.05); ** 3R 525 AT 28 5 W 35 (P<0.01)
Fig. 2 Relative expression of intracellular proPO mRNA after the treatments with different doses of ODN-1670

* denotes significant difference between the treatment and control (P<0.05); ** denotes significant difference among the treatment and control (P<0.01).
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3.0

2.5

2.0

ab
1.5

10

0.5

0.0

Control NaFF  ODN-1670 NaF+1670

(B) ffi/N (intracelluar PO, )

n=3;x+SE

K3 G- FIE IR ALAT ODN-1670 5 S AR AT S B S IL R (PO, ) TG PERY SR
a. POs: 2 ODN AR (9 PO ik 5 POy: 98 PO . b A LR PR F R AL BRI ZE 5 B2 (P<0.05). ¢ M=199 5 JR: T HE;
FALH (NaF): 5 mmol/L; ODN=1670: 50 pg/mlL..
Fig. 3 Relative total phenoloxidase activity (PO,) after haemocytes were treated with G-protein-activator sodium fluoride and ODN-1670
a. POg: simulated PO activity by ODN; POy : total PO activity; b: significant difference (P<0.05) between the values with a different lower case letter above the bars.
¢. M=199 medium: control ; sodium fluoride: 5 mmol/L; ODN-1670: 50 pg/mlL.
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2.3 PKC#iE 7 {3 i B5 (PMA) % CpG ODNsi%
SR EEELES (POT) FHERZIE

PKC i 1% 71 9% 3 Fig (PMA) Xf CpG ODNs %5 &
(9 PO T P 1 5% Wi 45 2 UL 1814, 5 X% A AH L,
PMA (10 pmol/L) 4b ¥ 21 1) g 41 PO, TG 4 & 35 Tt
1= (P<0.05), il P9 PO I T FEAIK, (H 25 55 8 3%

o

AHXFPOIE I
Relative PO activitv
=)
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03kt | b

0.0 L 1 1
Control PMA  ODN-1670 PMA+1670

(A) JiE&p (extracelluar) P( )y

ODN-1670 5 PMA Bt & Ab BE 41 () il 41 PO, 36 % 44
ODN-1670 7 b B 41 I 25 12 &7, (R4 B 35 o fIK F
PMA B AbFRZH (P<0.05), 555 FRALAR Ho I 22 SR
B 5N, B A0 BRZE Y L P PO, T R ) i
b T PMA B AR BRA, [R] A 3 2 M {FS T ODN-
1670 B AL FE (P<0.05),

3.0

o

25 T

2.0

[ IS —

{10 SESEUS—— 0 S—( ) -

o5kt | b b

0.0 1 1 1
Control PMA  ODN-1670 PMA+1670

(B) gy (intracelluar) PO,

n=3;x+SE

P4 PKC IS I Bhi g% ODN-1670 75 i1 B S AL (PO, T HE 1 )
a. POg: 22 ODN AR 1) PO Ik 5 POy: S35 POGE . b HE IR [R A Fm AR BRIAI 22 53 35 (P <0.05). 0. M=199 By 373k XF I (hIHR (PMA):
10 pmol/L; ODN-1670: 50 pg/mlL.
Fig. 4 Relative total phenoloxidase activity (PO,) after haemocytes were treated by phosphokinase C (PKC) -activator phorbol ester PMA
and ODN-1670
a. POg: simulated PO activity by ODN; PO,;: total PO activity; b: significant difference (P<0.05) between the values with a different lower case letter ahove the bars.
c. M=199 medium: control ; PMA : 10 mmol/L; ODN-1670: 50 pg/ml.

24 PKCHI#HIF B JE 3 775 (Che) Xt CpG ODNs
FSHEBELE (PO) BRI

PKC 41 i1l 57 F1 Jiit 32 75 5% (Che) % CpG ODNs 75
S0 1 E LT (PO) 16 1 1 R M 45 SR UL IR S i (]
A UL, 10 pmol/L Y Che 40 B 2H 1 i 9 | I8 &1 PO [
1%, P9 PO I M BT AR S X BRA A e 22 38 R
F; 5 ICAR X, ML AP PO 2R B (P<0.05), Il
41l fd 28 Che F1ODN-1670 Bk £ 4k B 30 min, 55 Che .
T ih LA HE, AR PO 3 B T, (HAT B 3 AR
T ODN-1670 .70 4b #H4H (P <0.05), 5 X fiE 41 | T
2R A A A N PO A Ir BT (R
Che FRIRANFRA] Xof BRAL 2 A1 35 25 5, e AT 13

1 35 MK T ODN-1670 HlAb B4 (P<0.05). 1t
[ B, 3075 Ak 3L 1) L A1 PO 376 1 B 55 Che B0 42D
PRZWEA LT, (EAT) i 5 M ALK % BEZH AT ODN-1670
AR A (P<0.05), 156G b BE AL ) I P PO, T
PR DU A A 33 B R 1, 55 0 R A L2 S
(P<0.05), {H 5 Che F. £ # 20 . ODN-1670 5.7 4k
MM ZERFARE
25 MEBABIHFN=ZLEREN(Gen) 33
ODN-1670% SHIEY ELES (PO ) iE RIS M

i 2 R TRl ) 7] — 35 57 8 T (Gen) XiF CpG-
ODNs 175 5 (1 i S AL B (PO) T35 M 14 52 0 45 51 DL & 6.
rh AR S8 B 1L 40 M 28 15 pmol/L 1Y Gen AL 38, 1P A1
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Relative PO activitv
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Control Che  ODN-1670 Che+1670

(B) Hapy (intracelluar) POy,

1.6

Control Che  ODN-1670 Che+1670

(D) J{u#k (extracelluar) PO,

n=3;x+SE

&5 PKCAMHIF] FE 2 AR ODN-1670 17 5 F iy A AL (PO) 16 M A9 52 1
a. POg: 22 ODN RIS 19 PO TG HE; PO, LB POTERTE. b AL LR T REF RALBEM] 22 5 35 (P<0.05) . . M=199 855571 %
FUE 32588 (Che): 10 umol/L; ODN=1670: 50 pg/ml..
Fig. 5 Relative phenoloxidase activity (PO) after haemocytes were treated by PKC-inhibitor chelerythrine and ODN-1670
a. POs: simulated PO activity by ODN; POy : total PO activity; b: significant difference (P<0.05) between the values with a different lower case letter above the bars.
c. M=199 medium: control; Che: 10 mmol/L; ODN-1670: 50 pg/mlL.

PO b T, Ho il 4 PO, B2 2 1 T (P<0.05); g 41
PO, &P B3 T (P<0.05), L PO, I 1 T 1%,
At SRR TIC R 2= 5 A0 ZE Gen F11ODN-
1670 B3 AL 3 30 min, JI PN S POSIE R A BT A Ak 2
ZH R R (B, S 5 R T IR A, A PO T I I
T Gen B . BRA DI 1S PO, T
PER 25T ODN-1670 Hfh A B2 (P<0.05), BRGAL
FHZH A A P PO, T 7 55 ODN-1670 B b 2 20 AR 31T
T E T Gen BAANHRA X HRLTL (P<0.05),

3 g

3.1 CpG ODN-1670 k5 Rl i3 3 A 4 4 5 %2 i 28
B AL B 1 R HES /R mRNA RiZ8 200

(= el 3h e o e i R A eI L7/ B SR UG v O
FEANEYI BT 5 B B 28 BUEA R TR RE T R4
LT (PO), POIGPERYAR A FIVE A FIW 321 H 723
Yoy JIsmEs e bR . AR IR, SER Y
ODN-1670 4b $H Hr A8 45 2 8 1 28 B, w] A JfL P L 90 PO,
B, AR L BRI R . X5 Chuo %" 4 it
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2.4
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0.4 -

0.0

z Control Gen  ODN-1670 Gen+1670
B
% E (A) M (intracelluar ) POg
=0
a o~
= v
E2 40
R
=
35
3.0
2.5

2‘0 I

Control Gen

(C) M4k (extracelluar) POg

ODN-1670 Gen+1670

1.8

15
12

09 |-

0.6 |-

03 f-

0.0

ODN-1670 Gen+1670

Control Gen

(B) 2PN (intracelluar) PO,

Control Gen  ODN-1670 Gen+1670

(D) Jfg#h (extracelluar) POy

n=3;x+SE

El6 RN 5 = L R R ODN-1670 175 3 My = (L (PO) TE 5200
a. POs: N2 ODNHIRBUR (¥ PO IG5 POy: S8 POIGYE . b IR TR AL BRI 22 53 1035 (P <0.05) . o M=199 Hi 3R : XTI
= JRIEFEIE (Gen): 15 pmol/L; ODN-1670: 50 pg/mL.
Fig. 6 Relative phenoloxidase activity (PO) after haemocytes were treated by tyrosine kinase-inhibitor genistein and ODN-1670
a. POs: simulated PO activity by ODN; POy: total PO activity; b: significant difference (P<0.05) between the values with a different lower case letter above the bars.
c. M=199 medium: control; Gen: 15 mmol/L; ODN-1670: 50 pg/ml..

1Y) ODN-2006 X} % [CTR R I ZH AR PN IS T PO TE M
SN ZE R — 3 ASBFE IR &I, S 7)) ODN-
16704 1fiL 41 i L P9 PO, 3% 4 B 7, KA POL T 1 T
F#; HiE 1, ODN-1670 H] {2 13F It 41 it P9 71 2 A5 9 proPO
He AL PO, AT BRI AT LA H4F ifin 210 A P9 8T 79 proPO 1Y
B 1 AR B proPO FIURE (1) R AL ~F- LA B0kl VE FH .
Lu Kaun-Yu 2850 2, X5 proPO JE 45 S 14 35 4 72 45 30
AT DU psF , 7 T 4 L 2 ABCHE R B SR A 7 THT proPO
mRNA 2B fb L PO TE PR AR LB AR, PRIHAR S

5 5K JH Real time RT-PCR J7 75 T 25 ODN-1670 &b
P ML ZH M PN proPO mRNA FAH R 21855 I , S 2
SEFRI, 5XF IR LL , L5073 i ODN-1670 A] LIAT
AR HE LN proPO I G . i DG T PO & PRI E 45
AT LA H S50 50 8 ODN-1670 2 i3 412 3 i Y
B UHTY proPO I SRAMIN A PO T PERY
3.2 CpG ODN-16701% S H L BB AL B3
ERFAELHIEE

o A G D Rl N e O ER R DN DR OB 1
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J&i B PO (PO) i 1 F1 & PO (PO,) i 1, 2 % Chuo
AU T v G A OIS EE T LR R T
PKC. B 1% 2 2 385 83 1) 385000 790 i 40 o 575) B e Ak 388
5 ODN-1670 B 4 &b #18: 1fi 41 At , 1T ODN-1670 firh
R PRGBS proPO R G IR 5 i SR AR 5T
NaF J&—Fh G- 2 (13 7). v A 200 8 8 1 40 it 25
HACFR R, A0 N AR PO N, A Ab B
J& , B A PO P 2 3575 T ODN-1670 5 4b LA
JEL P PO 5 P 25 B0 A BB H5 i {3k 2 A NaF ml b
Bi458 ODN %55 proPO #4464 PO, 1755 1l 210 A 158 5t
ki, G-FEHAHES S T proPO KRG RE,
A6 2% 2 1M 40 AR PKC 0 790 % 16 (PMLA) Bk
AbEE, N PO, TR, HIAh PO, &1 I, BEA A
(A5 i 40 ARG A AT PO, S35 3 I, T i P PO, 3%
R, UL PRC S AR TEAL 1 40 A A S0k B iy 4 T
Ji R L PR 5 R A/ SRR B 5 T 4 7 I 4
240 BB P S I PG A 1 570 11 et 3 7 B8 (Che) U
AT I 20RO RS . XSS5 R KB, ODN-
1670 fith Jz () P AR 9B 1 1 40 M proPO F4TE R GEHITE
SRR READ & A PKCIB TR, 5 Chuo %"
ARSI 45 SR — 30, A S h — 2SR HE (Genistein)
5 ODN-1670 (A BRZESEFRBA , Bk S R & 2%+
ODN-1670 fffiih % (1) proPO 3876 R G TR ER

Takeshita 2§ 201 FEUERH , Toll BEAZAK 9 (Toll-Like
Receptor 9, TLR9) 5 CpG DNA iR 54 <, TLRY
R A E B 5 MR CpG DNA E A I 5
X} CpG DNA TG 5 I () 4B, % 44 7 TLRO J&, W~
AT P CpG DNA 1 56 1] fig i i TLRO 2 147
SO BB P9 AR A P9 A EAZ P A R
5 R it I R, 5 100055 P9 32 IR B 1 45 L TE A
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Effects of CpG ODN-1670 processing in vitro on the hemocyte PO and
proPO of Chinese mitten crab Eriocheir sinensis

LI Hongxia', YU Juhua', LI Yi*, 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: Chinese mitten crab ( Eriocheir sinensis) hemocyte was treated in vitro with different concentrations of
CpG ODN-1670 at O pg/mL, 5 pg/mlL,25 pg/ml., 50 pg/ml., 75 pg/mL and100 pg/mL in this study. Both intracellular
and extracellular relative phenoloxidase (PO ) activity (including stimulated activity POg and total activity POy )
were measured, The intra-and extra-celluar POg of 25 pg/ml, upward treatments and intracellular POy of 50 pg/mL
upward treatments were significantly enhanced (P<0.05); the extracelluar PO, of all treatments were assumed to be
decreased followed the concentration of ODN-1670. These results meant ODN-1670 could induce the transduction of
proPO into PO, but it might have some inhibition on the releasing of proPO to outside, which needed further study.
Then we monitored the relative expression of prophenoloxidase (proPO ) mRNA using real time RT-PCR. The results
indicated that 25 pg/mL ODN-1670 could promote relative expression of proPO mRNA significantly (P<0.05), which
suggested new proPO granules synthesize inside of cell. And the PO activity induced by ODN-1670 was enhanced
through new synthesis of proPO. In addition, several activators or inhibitors for specific signaling components were
applied to treat the exsomalized crab hemocytes cultured in M-199 medium. Detected the intra- or extra-celluar PO
activity, we discussed which signal transduction pathway was involved in the ODN-1670 activating proPO system
in Chinese mitten crab. The results showed that ODN-1670 could activate the proPO system. It could enhance the
PO activity through promoting synthesis of new proPO and transducting of proPO to PO (the activating form) . The
signaling pathway of the proPO system activation stimulated by ODN-1670 meight include G-protein mediated PKC
way, and was negatively regulated via the tyrosine kinase pathway. Some Toll-Like Receptors might exsit in the cell
membrane, and the first step of ODN-1670 active proPO system was to combine with this Toll-Like Receptor protein
then activate G-protein mediated pathway. [Journal of Fishery Sciences of China,2010,17 (4): 639-648]
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