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Bk o mmyt EE4 FEa LAY
<15(%ﬂk%l3?@?¥?ﬁik7%2i7iﬁi FSEIR R E K R S B B K PR BT . B 266071)
CULTB A H AR TSR E W T %P, % =i 222005

wm = AFRENT THmesEFAREFEANE T EEGmESIERF(WSSV) AL Ly
AWFHEF, £REF,.LT1I(DQI67572. 1), LT2(EU834289. 1), LT3 (EU834292. 1) #= LT5
(EUS834290. DA MIRA LA F % WSSV Bk if $ R AWM AR . L 3 A LR L2 AN Fe
fep Rk, 5 WSSV i F R FAR £ /£ 025 WSSV Bt RE B By Rk sk /e .7 AP £ &
AHERHR G EEMR T EAX T L. FESHAN THBREFTARNGCETMRFORALAELR
FEFN ARADRPRAERELR, BLEAEREFXTIANARETARE L L WSSV 42 69 L ik
HAELAEBRKEZF EMNLLE T BASIFRA LA Bk L ERLETAR .

XA B %I B B 4% A AE R EN R E P&

RESERS S917.4 XHERiRAR A XEHE  1000-7075(2012)05-0053-06

Expression of seven kinds of lectins after WSSV chanllenge in
Chinese shrimp Fenneropenaeus chinensis

GAO Huan'? LAI Xiao-fang'? WANG Wei-ji' MENG Xian-hong' KONG Jie'"

(! Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071)

(* Jiangsu Provincial Key Laboratory of Marine Biotechnology, Huaihai Institute of Technology, Lianyungang 222005)

ABSTRACT According to the gene sequences, the lectins in the genome of Chinese shrimp
Fenneropenaeus chinensis, could be assorted into seven kinds of genes. In order to explore the
expression differences among the seven lectins after WSSV challenge, real-time quantitative
PCR was used to detect the expression profiles of these lectins at different time after WSSV
challenge in Chinese shrimp. The results showed that, of the seven lectins, LT1(DQI167572.
1. LT2(EU834289. 1) ,LT3(EU834292. 1) and LT5(EU834290. 1) displayed hepatopancreas-
specific expression profiles, and were WSSV-induced genes, while the other genes were mainly
expressed in gills, intestines and muscles, and were non-WSSV-induced genes. The expression
profiles of seven detected genes at different time after WSSV challenge were different with each
other. Additionally, the analysis of variance (ANOVA) indicated that no significant difference
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was found at the expression level of seven lectins in gills, intestines and muscles, except hepa-
topancreases. These results showed that the biology function of the seven lectins were different
from each other in Chinese shrimp F. chinensis.

KEY WORDS Fenneropenaeus chinensis WSSV Lectin

Difference in gene express

BEAE R (Lectin) ME g — Mol 25 5 2 1 BB U 28 F1 FOBE i 8 01 2 A0 g J5E 22 T 19 ik K Ak 5 0 45 4 TE 2
KA P2 W7 A v 2 A5 2R ) 2 Ak 1Y EEE?E'%%’ T MR 28 55 T HE 30 W 00 5 R M S 92 B R b ke o 2R A AR
(Ph - ANFE 20075 X054y 20060, & HEOBESFUR SOIEE 17 51) . sh W A0 B4R 3R £ 8 0 i =28 . C RUBEAE 3R .S MUk
PR P RIBEAE R . Horp C-BUBEAE 202 — e K i £ 1 A A i A0 2 1 A9 5 e, L3R R 4 2 AR A — 1
TR, H S54SR 455 CRD G5 K B (3% 2k 2006), MOR B Z IEIE R C RIBERERER G DR
ORI A S TR AR A S Pk e s VR S U R R B R A — S A 2 A G RS L 20 M ) AR B AR A e g
A4 {0 (Drickamer et al. 19933 Nietal. 1996),

Hl, B2 AE LYY I X ,F Litopenaeus vannamei (Zhao et al.  2009; Ma et al.  2007) . H 4 & %f &F
Penaeus (marsupenaeus) japonicus(Kondo et al. 1992; Yang et al. 2007) . BE5 % #F Penaeus monodon
(Luo et al. 2006) .F EXFHF Fenneropenaeus chinensis(Liu et al. 2007; Sun et al. 2008)ZthEMT £
FREEE R . Hop e EXTER s AR E A TR SCIRIL R T 7 Fl CRIBESE R X BB E R Y TR 2 &
—E 7 UHRIED R LS E% 7 (White Spot Syndrome Virus, WSSV) Ji& G wf J& 7555 A5 F 2 76 7 [ X 4 5
st A8 B AR OG0 B[R], ASBIFFE XS 3K 7 A B AR 2R Bk DR AE v [ X IR oo 2 WSSV R e i Rk 1 BLEEAT T
I3HT s LIRS [R) BE 4 3R I D N WSSV (R G i LR W) 27 DI RE 22 5+ .

1 #MH5RFE

1.1 ItER#F#

AT WSSV LS5 (4 b X R T 2009 4F 8 H BCA L AR I B T 85 e K = A IR Al AN RF 3R/
2.0640. 72 RIRT Al — KR . RAHIRE A SF 5 WSSV i 2E 19 HRN (25 1X10° AN 35 45 DD 1470 2 2%
e o BiAE ORISR | 6.12,24.,48.72.,96 120,156 h WA S [m] S I 5] B 1) o R A4S 1 FH WA A 38 [ 552
9 3 AR I RNA BN L N [] [ B 3~6 N REAR . SEER KR 28. 50, 5°C R 28,

1.2 qRT-PCR

K H Trizol 17 (Invitrogen) £& B rfv [E] X iR A~ 44 14 S DR AR i UL PR LG 4 Ff 20 2009 5 RNA 5 78
S M-MLYV reverse transcriptase (BBD UL T.d(T), (5| #)F 5] W3 1D 5| ¥) &% cDNA 5 —4%

PL18S rRNA B HAE A NS EH (G175 W3R 1) 38 i 26 6 2 i 28 it PCR F AR X 44> WSSV {2 4L fif 1]
Xof RS AR £ o R 3R B DR R AR5 L R AT AH X i B 40 AT . (] TaKaRa 23 W) 1 52 i 2 PCR 0] & #5417 % & 43
B JE R 2000 B9 PCR & 840K 5 L SV AR 3R v 45 B Ar AW B2 O - 1 X SYBR® , Premix Ex Taq™ I L iE R 17 514
44 400 nmol/L .1 XROX Reference Dye [l .40 ng cDNA, fF ABI 7500 & %¢ 5% %E & PCR {X (Applied Bio-
systems Inc) |47 PCR ¥ 3 FIEE R 4E P .5 95 CAS: 155, B L 95 CAR 4 55,60 C & M 34s
140 DMIGIN B JF I 1 A2 5 (95 "CiEAT 155, 60°C H#E4T 60s, 4 95°C15s) . RHIHLAL Ciixh 4R 44 1)

JE B A5 R AT 3T

1.3 PCR 3| #i&it

2 NCBI & R 7 50 88 22 L4838 7 A~ rp B 6 IR S48 Z 3L A 750 . #3915 4 B 8 AY871270. 1(FTO,
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1 482bp) .DQ167572. 1 (LT1,571bp) \EU834289. 1(FT2,1 219bp) \EU834292. 1(LT3,740bp) ,EU834293. 1
(FT4,1 054bp) \EU834290. 1(FT5,1 137bp) .EU834291. 1(FT6,1 172bp), XTIt 7 4 % 5 H JF 5 35t 1% 3
PERFR AR UL 7 B R BN P9 22 AR K WA AE 7 DA AR T . A T, Sedxt 7
MNEEEH RS8R FTOLTL . FT2 LT3 . FT4.FT5 Hl FT6, £ 3 K (4 4 515 00 5 5 91 K B 0L R & A
FHF A5 J5 565 IR .

# 1 AH5FA PCR 3 MEF

Table 1 Primers used in this study

Gk gl BRI B/ (bp)
Primer Sequence (5'-3") Amplification zone Length
T7d(T)12 ACGACTCACTATAGGGCTTTTTTTTTTTT

1F 8] Forward AGGTCGGTGACGAATGCTTT 181~463 283
o JZ 1] Reverse ATCTCCAGGCAGTCTTCTCC

1F 7] Forward GAGACGGTTGACTTGTGC 166~402 237
L J I5] Reverse TGTAGGTATTCCCATTGTTAG

1E [ Forward TTCTGGGTGGATGGACGAG 306~431 239
o J% 7] Reverse GAGGGAGTTATCAGGTTGCTG

1F 18] Forward GACTGCGAGGAGCACCACCACT 200~440 126
b JZ 1] Reverse GGAGGGCGTTCTCATTTT

1E [q] Forward GGAGACCAAGCAGGAGAA 307~598 292
e J In] Reverse CAAGCACGATTCGGAGGT

1E [ Forward TCCTGAAGGTTACTCGCTCG 148~445 298
e J% 7] Reverse AGGTTGTTGGGTGTCTTGGA

1F 7] Forward ATTACGCTGCTGTTGTTG 35~331 297
F JZ 7] Reverse GTCTCCTTGGTTGCCTCT

1F [ Forward TATACGCTAGTGGAGCTGGAA

18S rRNA
J% [n] Reverse GGGGAGGTAGTGACGAAAAAT

TE o S P8 70 JRUR 5 B 3 37 v A9 362 2 A ¢ 1 K o

Note: * shows the start and terminal sequence location in the original genes

1.4 HIESH

HIFT SPSS(13. 0) B Xt 25 4 21 A [] ik £ 3R 3k DX 19 3208 22 5 5 DL b A7 e 3 20 A » DA R AT AN [) 5 4 28 2
P Z A 7E [A] — 2L AU rh B SR 1 DL R AFTE R Ve 25 57

2 FHRESMH

2.1 BEREFZEREABHAPHRAFE

L LTO LT LT2 LT3, LT4 LTS5, LT6 3£ 7 XF 5|45 (F 1) BF I8 AN 7 F 2 AU 5E 4 & 5L R &
WSSV (2 4 J5 7E M R LA 4 F 20 23 rh 1 SRR AR AE . HLAAR SRR FRAIE 43 5 DL 1(LTO) (¥ 2(LT1)
Bl 3(LT2).[& 4(LT3) & 5(LT4) & 6(LT5) . 7(LT6),

T AT BEEE R LTO BN BRAE WSSV {244 6h B, 7 MR g ok D 1) — 2 19 e K8 4 DA ) 156h B 76 JJ
AL rh G I 31— 5 1 e 38 1 A, oAt 20 2 b A& I [] e 1) 2 0k B P ARG

ME 2 AT R FE I B R LT ELAE AR 3R HAb A A RB BERMEL S ALK, HRLBEH
J9:LT1AE 0~48h iR 2 4335 . 78 48h iABIWEAE 5 )& A T [ M AE 156h ik w X FRRIA,
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Fig. 1 Expression difference of lectin LTO

in four tissues of Chinese shrimp
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Fig. 3 Expression difference of lectin

LT2 in four tissues of Chinese shrimp
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Fig. 5 Expression difference of lectin

LT4 in four tissues of Chinese shrimp
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Fig. 2 Expression difference of lectin

LTI in four tissues of Chinese shrimp
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Fig. 4 Expression difference of lectin

LT3 in four tissues of Chinese shrimp
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I 4 W rl B B A L BEAE R LT3 3 B T IR v 2k, Hofh gl 4 rp 360k
BRI R IR FEECN fE 0~12h FiHEE

P FIE LM 156h X HK EEFEL,
M5 ATHN L B E LT4 £ 6h BF FEAEG P RAK A 120 BF FEAAEN P FRK L 7E A8h Bf FE A 7 p ik
M7 156h i FEAMPRL. HELERS.

MIEL 6 AIE L BER R LTS EEAENFRMR tp 20k M4 20 h R B AR RS A R 15

AR A k. A TR

J12h Bf 3k B s J5 R 355,48 ~96h B & A, 120h X F

o FLAE TR AR i 2

KK AE 0~24h B FEFRIA, 24~72h B F IR, 72~96h FRE FIHEIR,96~120h B TR FEL,FH

TE 1560 {3 F57E — 0 % 88K i 32 3%
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ME 7 AT, LT6 7 WSSV {2 44 J5 . 48h B 7 i 800(

% o i Gill

I s LA 4128 ek 4 i LSRR 30 L ool = FEIRIR Hepstopancreas
o I B g AL ek BAR (S, A0k L em g 8 3 2L Muscle
—E R 2200

LSRR AN WSSV G RAI B 2 o] ] |
7 o S R e 26 S R4 AR 7 201 U i 4 3 7 & O s T2 5 120 156
ERRWESR ., Kb, LT1.LT2. LT3 Ml LTS5 & WSSVIZ YL I} ] Time after WSSV challenge (h)
JHF i v 2 38, 78 A 21 21 v S R ik sl HAT b 1 3R B 7 WEAEE LT6 76 [W AT UF 4 Fheh 21 rh i Fk
ik ,ﬁﬁ/ﬂ;{ﬁgéﬁ%%‘f%%gﬁﬂﬁ JEAPLA P RL, B Fig. 7 Expression difference of lectin
SR LTI.LT2.LT3 1 LT5 EEAFFE b Rk 0 LT6 in four tissues of Chinese shrimp

AT 2 1Kk HLAE 2 A AH ]
2.2 A—ALTHRREZEAREIENER

T AT B A ] — AN L 2 A [ B 4 3R ik PR 22 (] 11 3R 3k i 2 A AR AE 2500 R SPSS 3 43 0T T L JHF JBE i
AFLA 4 Fped gl iy LTO LT LT2 LT3, LT4 LT5 #l LT6 3t 7 e RILH W RX BT T HE 0. &
i ZF MR R L R — A EUR R BE S R I R Rk 1 1) 7 Z A5 %% . BCR A Dunnett T3 W7 2 5 AL,

TEME T 7 220 T s R 3R WL, 7 A B AR R IR Z MR AEAE W M 25 %, P=>>0. 05, FEJFBRAR . LTO 5 LT3
ZHFEEP=0.035<C0.05), 5 LTS5 ZF W E 2 (P=0.009<0. 01); LT1 5 H M 5 F () ik B YR EE B E
ERLT2 SHMEAMN R LB AGFEREZ ;LT3 5 LTO(P=0.035<0. 05) .LT4(P=0.035<.0. 05)
FILT6(P=0.039<C0. 05) fEE M EMEH;LT4 5 LT3(P=0.035<0.05) A B EH £, 5 LT5(P=
0. 008<<0. 0D FETEM B E 2 55 LT5 5 LTO(P=0. 008<<0. 01) \LT4(P=0. 009<C0. 01) f£ {E Mg i 3 2% 5 LT6
5 LT3(P=0.039<<0. 05) AR EMER., AL SEHERLFAZNMRIEAFEREXER . P>
0.05, ZEMRAL T KEERENZ MM RBIEAFEREER.P>0.05,

3 it

XA FRFE AT 10 4F 3 40 32 i A7 P 6T R 38 1 £ B i 96 B (WSS V)R 19 6 3 IR 2 & #R 8 1 T N KL X £
JE 4R BN BUIZR B 10 15045 SE R L 238 7 4 LA S8 R G pe B A ) A8 1 R A FESE DR (1 AR Bk B R S 2 —
Ma %5 (2007) % % BLF FLYH I XoF MR v (1 — Fof o5 4 3% 3L R b 28 WSSV (2 YL R AE R AT T 9% . DA HL SR 4R 1iE
nlaes WSSV YL 5 T A 2, B WA Bz N2 & 55t WSSV #% (Ma et al.  2007), Zhao 4§
(2009) FBIF 7 25 55 D) % BH 575 — Fofr P4 36 6 R R84 28 T LU WSSV 5 &, A7 3L Ik WSSV & e Xif i g 2
FEME . XU [ — A~ ol b AN [ ) 5 4R 38 5k DR AR G e I 28 AR AE A BRI 2200 B B R B AT TR — AR W Bl AR
P AT RE AT AN 6] B S 2 B A DI RE . ASBIF ST TP i 7 b e AR 28 5E IR 3R R RRAE AR AR BRI 220 W] LA A3 2 L —
KIE MR R 7 R IA 0, 0 — BN B AR R A SO R I i FINLIRD 3K YRR . T 19 IR A S 3R 3K 1 i 4R
FAEFA 4R 50 LT LT2 LT3 LTS, BT WR A 7R 15 WSSV # 3 £ KM FIE. LT1 & Sun 4
(2008) 15 WK HIA 1 » FF N i 35k DR 76 RO R A 42+ ke B0 A TR0 32 AR B 4 S (ELR E AT WSSV R L i 6 36
REIWFSE . LY EE WL LT 78 0~A48h M [H] i 36 ik i Wi ¥ 22 . 76 48h ik B W ()5 3% 4 F %, i 7F 156h
RRBENHRELZ, WERUEHZERNWE RS WSSV BRFELE —ERNRR, B LT2 FEFZ WSSV i
TR R IBEW N (Zhang ez al.  2009) B 5% W & BIZ SE R () e 3k 50 1 52 WSSV i 5 T B & WSSV 71k 14
R A F 38 8 I T R B AE 156h FER B R GA . LT3 J& Wang 45 (2009) 42 38 A — A~ v [ X5 1 58 ) 5 42 25 3L A
ZHEH KB R EAE AL WSSV (R E 1 VP28 MIE M, 376 WSSV &Y 5 B | F %3k, AW
b A% DR P B R 1 A K LR GR R AR RS R N B SR I S T R R — A S BT WSSV A 6 i ik
AEAFE— B R AT, LTS J& 2010 AR TE A — A8 19 rp [ X R 4 R L (Xu ez al. 2010) , FEARBF5E
HZFE R 2 WSSV AR e I th— T 15 25 450 0 A0 2808 B, U0 W2 38 TR o J2 — /N W 1 B WSSV i e 3K K] .
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BARDL 4 NSRRI WSSV i 3 A 3R 3K  (HE AR FRGR BRI AE 76 5 B 3 22 5], ikt F LT1 1 5% . 48h
() F3h R e . M LT2. LT3 A LTS5 43512 156h,12h F1 96h ik &8 i .

LTOLT4 F1 LT6 7€ BT Bt N B AL 4 Fh 4l 80 h 30 R 77 76 R R Al 21 aA R AiE . LTO 2 X1 3% 2b 55
(2007 $5 A7 ey [ %5 IR o 4830 fr) — b 368 4 22 LR (LT0) %32 B R 137 26 WSSV {32 e 1 28 3k R IE B 98 W] 1%
JE R R YL J5 HT 3h B B I . 7E 3h iR BWE(E , B2 7E 3h LUR JE R 0 38 2 B W00 F I8 L 78 5250 19 AR 1 (48h)
FIAALA RN 3h DLJE 45 B 8] BE 22 (8] () Rk i ik SR e r R WAJF E I B 22 7. SR E 48 T 0.6.12,
24.48.72,96,120 1 156h, Efk %I 7E 6h 4 B 5 0 Rk i, G F IR ERE IFLT — B4R R R0 ik
o KCOF (B 5) L 3 5 X3 248 45 (2007) M HRGEAI W) & o 1285 B BoR iz 5 IF AR & — A th WSSV i & 3Rk 1 3t
A TR B0 2 Gk I R % X Tk 5 WSSV JE 1AM 55, B LT4 & — A v [ X iF A 15
YUl E Vibrio anguillarum X3 (Wang et al.  2009b)  FEMEHZ BB 5T b i 3L R 7E WSSV {2 44 il
L HAE 12h Fi 156h 3R 3k 5 AH X8 = A o F A s R B AT AR A i 35K L U8 B 3% 5 R R J& WSSV i 3 3R A
RIS . KT LT6 ELARTEYN A 58 SCHk R & WLAR I8, fe /R B F 58 vh . % 6 R 48h 2 Jif 6 ik & — ELAR MK, 48h B
Tk BRI B S LT FARRIRSR R A DR FRL,

DA b3 B SR o, 7 R BEAR R BRAR A BLAT CRD 2544 38, (FUJ2: /5 0 2 WSSV {2 Je i 2 3 1 AN ) 1 2
Yy AR . Xk — 2P IR S S B AR DR AN ) B B AR R AENLIR N BT & R AE W) D g X i ke 17
2 6 U 45 H 52 28 TOHHE sh ) h AT 2 FhE4E 20 T AE2E RO TR IR L B 45 1 BRAT R ] 19 638 B AR A

£ % X WM

XAz, 2006, v ] B RS HF PR P35 2 40 FH AR OG G g DR Y S R S R R AT AE. DL o T R 2 B U T B BT I L i 3. 13~ 14

WA, £ W, EEAN, SRIRT. N M, FHOT, IEAET. 2007, thE PR R QBT MR R A B Al Ak 7 I Y. SR RE R, 17(D)
83~87
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