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WE: VAN ERRINCHERRRINEREE R LMW MHEA, L%z A gRT-PCR A& M T
ZEIEAHENRANNEF CHBEINRAERN WRIM T CRARERHLRALY
NERBNABINERNBNTRAN TN NREEBRA TN NFAS T B NE LR
FRTHERXFCRARER R AEFENER, ERELA, BINWHHREFER TR N

WEFWCAHREELE MRNA XA EREL L, 7 H

FEHANERH8h F, H A H AW 6.2

EHGT CAREZTURELN TR, NHARLEREEG TEF A, HXXEMM
Rl R BRA R, EXHH36 h it 49 F A E# A BIE 0.3 400.2 fF;%& & 4K E N 200 fr
400 ng/mL W T etk R EA -~ W HERA , ECAREZFRXKAARE)E, A E 7
EERLELA UAHFRCAREZANFNAEFE T HRAETEENER,

KGR wEmI; CABREZR; HFFE&GH; WHEEHA

FESES: S917.4

B VR S 08 2 5 BE 1A S A A B FL B 5P
F1 AL B I ey ot TR AR AE & B R
31 57 8 2R 95 ¥ A RSB, HICRE R G 98 R 4R 4 A
L) % B R R AR A R A (R B
TRl FURT, A 6B S e R 7 i ol 2 4 p T
PO FMA I T 20RO R 11 Ko SR B T
s T LI 86 PR T 8 T 10 10 S A B 4 R B 2
UL RN S T L7 R P A T E L
BEE, &K 0 B SIS T R
B e, R Y R
o0 S o M SR, HL 3 AR R TS B
B A AR S TR T B A7 7R 0 T AR R 4 AR
FI%: 4 Wang %70 32 il ELISA §iF W] T 5 & fa
(Danio rerio ) £ R 4T 1K 1) £ 3, 3 4 W T £ 5
TgM 7 245 I 945 S5 it 17 Kot 30 I i f 4 3
Filo BT 20K 3y 1 B 58 8 2 R 1 A 2K
RSN B B0 R 320K B 52 4 5 8% T i Kk 3R 5
TR 2 O G R RTI B B R A %

%5 B #5:2012-12-04 &8 B #5:2013-01-25

XA SR A

I TE BB I A 56 35 , B9 AR A VR i 23 T
FOKFREE P A A A
2290 DA B R, DR Ik, B e 28 X K Bl ) 2 AT
S SRR

WF 3 B3 W ( Patinopecten yessoensis) J& 7= F
H AL g 18 R % 2t 7R b X B 5 6F R R 45
5,7 Bk 28 80 AN GI A rh &, iT 46 A 4 7 i
25 7 6, & 0k e SR R A & B SR AR D
FKZz—o MFFH UL E P SE G R R, AL S B
BHK— B R & v 8 AL B, 53X FhoK 36 58 AR 25
Gy R AR, R DL R R KB A R
AL TE X FoK ., CRIBEE R ZEhWBEE R K
TR B R 0L, XN 3R AR R AR R M e R AT
PUIR %o 2 B7 480 0 DL 26 B & B2 e 0 2F
ST B W R4 K 7E L 6% ( Oncorhynchus
mykiss) " 44 fa ( Katsuwonus pelamis) ' | 5t
B ( Carassius auratus gibelio) " F R 1 fa
( Oncorhynchus tshawytscha ) "' 25 % i fo vh 17 7E

BT E I il B2 5 HOR WT LA P 2 2 B OF CER L (20110201) 5 HR g 2 48 g P B WF g BT R A B AT ALk 55 2% %
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BRI BRI 18 O 8032 R O k7 W I8 R T
BTG E IR AN A R SRR
YRR DL C Y R4 A R IR AL 3, X IR D26 iR
JiE T A S 5 B AR ML R A B S R
oy DU B PR G B BE 5 $ L Al BT

R ik

1.1 #RRBEIkRSEH

BRFE R DU A F 10 AR 4 K 8 B R K I X,
Jid DUz ] S92 50 = 5 & N SRR R — L B IR KR
FERIAE (10 £1) C A KRB MAEFE 3 K, 400K 2 1K
SEH AL PR 2 KA IR RREL
1.2 885l E RS

Bt 2o 5G4 8& K w H pH 7.5 1
TBS-CaCl, (50 mmol/L Tris-HC1, 100 mmol/L
NaCl,10 mmol/L CaCl,) & & , & ¥ # £ 0D,
0.5, FH— WP TC A B2 T S A 1) g AR SR
DU SE LT SO L T 2, 1 4 58 S 72 5L 9
FRFAM T RS BEFR A . TES 50 wL TBS-CaCl, ()
Fi DUAE S % R, R R AT 0 5 Ak B A A S 28 L L
1.3 #RRBENIPESH C B &£ R EF XA H K
& 9 fim Kz

0B RS L 23 e 2.4 .8 16 32 F1 48 h i
BEALA B S MRS DL Y RS T 52 R RNA, DX
THERA R Z ] Y 22 5% . RNA $2IBCR F 3 L Trizol
BHEAT, $2HUE) RNA F DEPC kb B A4 7K JE 17 7% fift
JF A DNA J 22 BRH P i) DNA, -80 C I ff #&
Fo RNA P B 58 #1443 ) il i 8 e 23 D6t 2
i1 (Thermo) H1 1. 5% HUISKE R IKAZ I . DL 2 ng
M RNA N # i, iz i M-MLV RTase cDNA
Synthesis Kit ( TaKaRa) # 1T & 5% 3 3K 15 B 56
cDNA, 2 W 74 2 B #5045 A0 3R i B 0] & 1 B A3
#E47, IF H B-actin i W cDNA Jii £, AR 45
GenBank ¢ 4l Ji o IR 32 B D1 C Y B¢ 4 R Ik A
cDNA [#7% , iz ] Primer Premier 5.0 B il 5|4 A
F qRT-PCR K&, ] & F A B-actin 51 W1k H T
BARED S BRI B R R W 1,

iZ Ffl SYBR® Premix Ex Tag™ #4752 I} 5% 5
JE it PCR JUIE, SRR 2R 0 25wl , Horh 40 6 Ex
Tag 12.5 pL . iE 16 5% (10 pmol/L) %& 0.5
WL BIAR 2 pL. K F Mk 9.5 wl. i fE
BIOER LineGene 9600 | @17, % h 94 T Hi4g
M2 min;94 CAs 4 30 s.62 CiB k 30 5,72 Tk

130 5,40 MEHR, 1£72 CHRETOCFES . N
Z 55 H R 048 R I 2R AT, i B B ) R
(TR , ARl 3 A, Bodls OCF 218

F&1 LHEAEEE= PCRIIYFET
Tab.1 Primers for real-time PCR

ElE7 B SIS (5-3") KJE/bp 77#)/bp
primer sequence length  product
CTL F:TAGGCTGCCGAGTCGTGTT 19 2”1

R:TGTCCGATACAGAAGCAA 18

 F.AGTCCCAATCTACGAAGGTTATG 23 s
_act
Bactin  (CCAGTGATGAGGAGGAAGCAG 21

R 27 OGRS TR B A e ik B AT 43

H - _ _
*FF ’oN qj AAC‘ AC‘(‘/L‘IQI?H) AC‘(MH‘%?H) ’ AC‘(&LH!?H)
C =
U LI (b 3mal) Yyz el (mal) A Y ma)
CHpgEE A U O i) ©

FIFH SPSS 11.5 X ¥icdli i 47 50 K 3R Jr 225341,
BE KR P <0.05,# % K Fh P <0.01,
1.4 BECREREEZENRHBNMMNERELSE
B ERRIEENTL

HE A 7 M AR B B DR AL 43 o 2 4, B 2 8K
10 HPLE, 4R Yeas R Oy ik e AT AR AR
R 1.3 SRR R PR C M RE AR AL i R A
PEATAE T 3005 5 B EAMARM O 7, T A T
ZHE, ZJETE 14 CHlK PRk, 286
0.4.12.20.,28 #1 36 h 4y 5 W £E #F & T LA $2 HX
RNA, 5k R B s ARG LA 1.5 mL 2.0 4
o, B SR UTRE Ja W B T K, e K PR R B 3 WK
RNA $£1}¢ ¢cDNA & iidi Bk Irik it fr. ANk
A7 200 TR IR 1) O TE R AL At B A o R ] JE e
o 1.2 hprik iy qRT-PCR 4G I 2 20 B K&
ZHGON T C AR R I KA T AED .
1.5 BiRECRREENMNEER

e RN = R Th il o 12 3k
75 T80 85 2L R0 A S YR L ) O B B DL BB, TV Y
TBS-CaCl, ¥ 00 vp ok T I W B Z Rk 4r )5, &
T 1.5 mL EP 45 v, FIBF B B 76 vk 1o I
PR, R R G . REWET 4 C W
WHELO AL, 12 000 x g B0 15 min 5, 53T
VE LI EIE W B O C A A R S H . Bk
B R, ) A5 B A L R i A B A
7 cocktail, —80 T {%-1F45H .

AP RR AR BCA 3l 2 bP 7 240 f 14
Z 9 M B, I ] TBS-CaCl, %% 5 1 i &
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9 400 Fi1 800 wg/mL, FEASUFERE S N 2 4,
IIAGERTR C AUEE A R FZEPUIAR (1:3 000) , Jf
FESIR RN 2 h LU AL B P g C T g R 0
D oE IR R B N | ER Nl Ve R . N P T
TS ML IR Khan 281 07 e R R 18 o, 8
W TEOL AT E . 155 iE I BRI 1151
TBS H & 75 Ve i 0 B 1k, IR 8 H A B = 10"/ mL
VE NSRRI o SR 5 16 4% 21 P 43 53 100 L
b5 100 pL BEWIR A G , 1 12 TR 41T 2
MR B E 20 .40 .60 F1 80 min, I & 45 R 45 HE
SR 3 AN, A AR A S0 pl, 100 pL
W5 100 L TBS IR A WA LW & BRIk
VERVIIRA . VA AE 37 TR 12 ~ 16 h, X}
K H G B TR BEAT IR, L 3 B AR T B
SEEAE R a K B AR R TR R, IR A i A
G2 (% ) = SCI 20 0 TR I B0/ 000 6 4170 TR 7% 88 x
100, 5250 3 W A2, ot Bl 43 2 % SPSS
11.5 k4722 55 WA

2 4

2.1 EBNPEF CRHEEZEFEINHE
i S R S A i Rz

BE YNGR YL J5 IR 58 1 DGR ivh C BUBEAE R
MYFRIBEEIR WA 1 B 1 AT LUE i A5 68
IR 5 2 b, R EE B DL BN S ) C Y R4 R LA
FORREI M B ES M S A E R AR
%4 h if ik W BT, 8 h ik Bl & g, 2
A 6.2 fi5, 5 H AR ] Y %3k B AFE 22
BE 2 RB/IEE N, 16 h if T EX]
MEZH 4.3 £%,32 h i3 X B K P o
2.2 CERERAENRHFENPFMEHKRELY
BT REZ

Xof W 3 g DL B 5~ 0L I i oh B R C OB g
RN qRT-PCR Kl 25 K sl 2, MK 2 oT LA
7R DR 7RI G & & A AR BE 05 A T 2 BE R C
RUEE S R AFAE 5 AHRE 3K 5 5 100, 240 o ) S 4 1)
G C BUBEAE R KRB AR RIBEA M 6.9 fF,
JW 6 & 7 T 28 b A AR s TR R A
XU R i C BUEE AR ZOE L O FAE B4 T
Ja AR, T H LR GR & AR 5 B AR 5K 5 K A OG5
BEE NG R  BEJR C BUBESE RIE £k &
BB TR, 2K 4 h J5 T BRI AR, % 36 h i
P2 T B B AR K 7 HL W41 1) G 2 3% 25 5%, 43 )
R REALR 0.2 F1 0.3 £,

—_
(=]
1

—

(=)}
(=2

be

~
T

N
T

C C

AN RIE R
relative expression of C-type lectin

blank control 2 4 8
FfiEl/h time

16 32 48

1 FHBNERTRBENMER CREER
mRNA ZERE R BHREEEN
AFRFRARERZE,
Fig.1 mRNA expression of C-type lectin in
ovary at different time points after bacterial
challenge by qRT-PCR analysis

Different letters mean the significant difference.

]

£ 8- ool
3 1 B L
§6— 1]V €
i O
X B
BE
74
52 s
2
g, M

0 4 12 20 28 36
KEWTE/M time
2 HiFECRREEERE mRNA EZHF

TENERHREEETN

s ok C RIBEE R FE R R HAFTEM B E 27 (P <0.01),

Fig.2 mRNA expression of C-type lectin in
embryos at different time points after fertilization
#% means the difference of mRNA expression of C-type lectin

from two groups was extremely significant difference ( P <

0.01).

2.3 WMEFENEHECEHREEZWINEER

i BCA 106 35 A5 (1 B JC 41 1A R 4K 1 Rk
JBEHEATINE A B SR N 1.2 mg/mL, 58
Il 41 51 1) B TC AN AR R B e, 68 9 B AR K A7 T 1
BLUL % 2, 45 SRR W, 68 N B A7 TG R 0 T R
(28.84 +1.18)% ~ (60.03 +2.24) % , b 55 [ 4K
9 200 we/mL AYHR JCAN MR RAE S C RIBESE &R
FIGEPURI G, 5 B 20 min B 7775 R 5
o AHTR B 2R JE S 400 pg/mL 1) 5P G
A R 5 E 60 min B A7 TG R K B
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IS TR ) IR, i AT A 9 B G 240 1 1A 2 00 7 1 1
/N BT A7 1 R T ORISR A (5% 2, 1A
3) ULHIREIR C BUBEAE R Ml AR KR A — &

A AR 5 93— D7 i, B R Dy 200 A1 400
g/ mL ) BTG 240 Jf0 1A 2, o 68 I BT A 4 ) A
B 55 R 7 P ) 18 S T3 5

2 @BINEEAERLENPTHARERNEENEFEE
Tab.2 The survival rate of bacteria reacted with different egg cytosol %
e S0 n dUAH B, 25 AL BRI AT R (X = SEM)
4L survival rate of bacteria in different groups compared with the initial group
groups
20 min 40 min 60 min 80 min
200 wg/mL( PRSI ) 42.73 £1.93 35.48 +1.46 33.19+£1.71 33.01 +0.84
200 pg/mL (LI ) 60.03 £2.24" 49.89 £1.52" 47.89 £0.85 " 44.52 £1.92*
400 pg/mL( JCHLAR SR ) 33.9+0.86 31.13£1.96 28.84 £1.18 29.32 +£1.23
400 pg/mL(Hi& B ) 53.76 +1.48" 41.36 £1.21° 42.78 £1.44" 40.01 £1.32"
70 r 70 ¢
—o- TLHiR R N4 —o-Tohith R A
60 | o GUARR B ol e FRRRAL
Ly s,
M Esf M E50+
B3 HI =
&2 &2
i g or \‘\,“ g g 40-
& i ﬁ . .\‘\0———'
30 F 30r
20 20

ZIO 4I0 6I0 8I0
FFE IR/ time
(a)

& 3

20 40 60 80
EEIE/M time
(b)

BMEETERANNLTHRGEERNETENTFRE

(a) KR BEHWE N 200 pg/mL 2 ; (b) RN EEHWEN 400 pg/mL 24,

Fig.3 The survival rate of bacteria reacted with different egg cytosol

(a) the protein concentration of this group was 200 pg/mL; (b)the protein concentration of this group was 400 wg/mL.

3 e

C BUBEAE 3R B4R 2R 505 h Y T B 6L, A
SARZ G N . C AUBEAE 3 4540 I A 2 th 5L A
AL T, T N 20 o, R WA
5543 i, X R LA C BLBESE RAE L HEHESHY)
e E I AR EE A AL, C BB R
T8 VU2 B 32 7 A 3ok F2 b A R 45 T AR, 2
AL ML DU ( Chlamys farreri) ™! g ¥
W W ( Argopecten irradians )" | & W Tk B DL
(Pinctada fucata) ™" 4 24 D 2 s e 44 T AR
% C BUBEHE ZIL D IF X Mo A e D RE kAT T 0F 5%,
UESE DU KR S6 2 A rh C Y B 5 278 52 3190 I 4K
{3 Y J5 RE A% R AN b R DA 2 A g I,
246, qRT-PCR A il 45 5 & W] 1 41 57 J2% 44 m] L)
VAR DL Op S iy C BUBEAR R EE R Y & 3R
ik,4 ~16 h Rk & W3 & T X RA, IF B AR5
8 h I ik ik B fg K(E, 32 h I SCHEAS [ 22 3
TIEH A, 5% C B E RS 5 T IR R I

U B S0 8 15 80 52 7, 45 b 5 LA DL 256 f) B 5 25
SRARD . A5 6 R 3 3 1 W O IS ] R B A R [
BF 5 of AT B A7 AE — A 19 22 S, WA BF 5% o 6 9
TSRS 8 h C RUEESE 3 JE N 3Rk 1 o X IR 4]
f9 6.2 45, T Zhu 2 0F 55 1 15 133 DL At 05 v

PR X A 4.9 5. AE AR B A 2 5
J5 R A RE 2 22 7 T B4, 3 Y ) T AR R AR R LS
B S0 B B0 IR e BE D B 55 AN IR R I 4 2R IR 4%
T OLES T BE 25 bk i 22 5 HE A BRSE  Ab

PRZH C 70 ¥ 45 5L RAH X F X IR e AR — 3oy &
AR LI S 5 T R i b, RE T
G E R E -

FLT, 757K 7 S0 2 T A7 5% BF I e e it
FWMRAZ P kR Z RN TRA . E
B f 2SR Ml B UE A BE 8 I BE IR L 5 25 54X
(1990 B IR F 32 A H RS AR AR
FOUN R S ELI S g g A IR
kB R A R R AR
e BEER AR Dy — Bl AR e 1 S B I B B AR
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3o K S A FHAE 0T 605 4 40 125 2 A4 1 26 i A o
HR3E o T REER IR o B8 AR S BF 5T, 1 S I 3% 6 I 4
P R T B 1A 31 T4 0 £ 38 A2 . Jung 4617 A
JEVEE IS U R AR AT B 5 s, 7E A R 52 HG Y
B Hf 23 B Ak B Fh AR 2, I X R AT 2 R
SRS R W 2 AT T AT, R T
ST 200 M0 1) 5 4 A TR T 98 MR 19 B K I 5 T
4 Z I REIRAL A SRR T . C TR 4 A IR
2 5 DL T A S E T, MR A S BT ) AR
{1 42 136 7 2 3 P A5 BGESE . ABEFE b, SRR A0
JERBUG C R 4R 2 2 0K I X 3% 00 AT T
LA T ) B R AT R A o IE AL RS R
A 28 h Fl 4] C RISk R IR BB E S TIE
F A R AE R ST 0 T op A A R
RN 6.9 £, 550 5252 WYL 5 8 h i ) 1
JEAE A 22 R K, X 5 Olsen 28 7 K P4 ¥ ik
(Salmo salar L. ) iESE ) % B0 T WG & AT
i H R B i S R IR R S R IR AR R Y
BF 58 45 5 — 5, U W1 B A g C 05 4 % 3 3 B
TR TR, SRRt RW B C B
% mRNA [ 3235 576 R % & ad B2 o B
) HPE . B VR 19 % &, C Bk 4 % mRNA
Rk BB, T ARG 36 h i A 5 4 R
IR Ay ) O IE R RGP T 0.2 A 0. 3
G, I B LI B A B 2% 5. Wang &7 7EBF
FEBE T £ R 00 7 G BRI IeM R R S A7 7E
fsf 1) 5 2% B, ML i i) 344 K5 o 2, 856 5 R
S G 0 S B B 5 IgM 9 FEAE

0B PS50 © )32 P T ARG I I R R 1
B GRS DIRERF Y. Sk, SR C A
B A W0 PR ST 14 B A0 L AR R AR G A B 1A
S 4 0 T AT 2 0 B T B O o A A B U
C RIBEERE [, IR IE 71 A, 1] 32 ) 1)
W C ORISR RN TACH B R R . B % O
TC 40 ML VK Z 5 T VR ORE 7 N IRD A K 4 T A O %
SRR (H R 2 SR LR 1 e
AN AEE AR, SNk R C R
F HU0 T 7 B A A RE R, S 5 v BT T B T
5% T TR TR E,C BIBER SR
B, 32 5 B0 rh A4 C 28R AE 2 A A 11 22 i f s
D7 ) 5 4R 7 T A S RE D T B I . A
SCRIAEBESE T OUR S L C R R 4R 50 B 6 1%
RV B A FT, S i — 25 $R 3] 48 85 0 3 3 I 718 4

BERE SR 1 Al BRI 78 MR R DL A
ZOH TAE o 4 AR R A 18T
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A preliminary study on the maternal transfer and bacteriostasis of
a C-type lectin in scallop ( Patinopecten yessoensis )

WU Biao'?, CHI Changfeng’, YANG Aiguo’* , ZHANG Shicui', LIU Zhihong®, ZHOU Liging”
(1. College of Marine Life Science,Ocean University of China,Qingdao 266003 ,China;
2. Key Laboratory of Sustainable Development of Marine Fisheries,Ministry of Agriculture,
Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Qingdao 266071, China;
3. School of Marine Science ,Zhejiang Ocean University ,Zhoushan 316000, China)

Abstract. Maternal transfer of immune factors from mother to eggs has been reported in many aquatic
species,and these factors played important immune roles in developing embryos and larvae. However, the
study on maternal immunity of shellfish remains lacking. In this study, maternal transfer and bacteriostasis of
a C-type lectin in scallop ( Patinopecten yessoensis) were analyzed. We detected the mRNA expression pattern
of the C-type lectin gene in ovary and early developing larvae using the real-time quantitative PCR method,
and tested the antibacterial activity of maternal C-type lectin in eggs by colony-forming unit( CFU ) assay.
The results of qRT-PCR showed that the expression of C-type lectin gene in ovary after bacterial challenge
was time-dependent,and it was up-regulated gradually from 2 h after injection of bacteria and reached the
peak at 8 h which was 6.2 times compared to the control group, and then dropped progressively to the
original level. On the other hand,the fact that mRNA was found both in the eggs and larvae indicated that it
could be transferred from mother to offspring. The mRNA expression in bacterial challenge group was
significantly higher than those in normal group except for the 36 h point. The CFU assay revealed that the
cytoplasm of eggs with protein concentration of 200 wg/mL and 400 pwg/mL had lethal effect on the bacteria
Vibrio anguillarum ,and the function weakened significantly once the antibody of C-type lectin was added,
which indicated the C-type lectin from mother had antibacterial activity. It is concluded that the maternal C-
type lectin can transfer from mother to the offspring and has antibacterial activity.
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