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(a) ILvCTLE %k :M. % H marker; 1. pET30ai5F (% #1) ;2. RIARWIK 3. B RE WK 4. B FHRE R ;5. 1 SRS DO
(b) rLvCTLE 4fifk.: M. % marker; 1. 0.5 mg/mL BSA;2. Zlifb /5 #2418 ; (c) Western Blot 4] : M. i [ marker; 1. Ziifb )5 4%
Fo

(a) The induced expression of [LvCTLE. M. protein marker, 1. Induced empty vector pET30a; 2. Uninduced bacterial liquid; 3. Induced

bacterial liquid; 4. Supernatant after induced breakage; 5. Precipitate after induced crushing. (b) The purification of rLvCTLE, M. protein
marker, 1. 0.5 mg/mL BSA, 2. purification of recombinant target protein. (c) Western Blot analysis of rLvCTLE. M. protein marker, 1.
purification of recombinant target protein.
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Fig. 5 The induced expression and purification of rLvCTLE, and Western Blot analysis of rLvCTLE
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Plate I  Agglutination of rLvCTLE against bacteria
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%2 rLvCTLE X EMNE/NEEIRE
Tab.2 The minimal agglutinating concentration of rLvCTLE against bacteria

T/ NEERRE

Bit}f:ia Minimal agglutinating concentration
LvCTLE/(pg/mL)
H2% [CRAME R (G+)
& ERFLERTA L. garvieae 200
2 [CHIMEE (G-)
KIGHFH E. coli 20
R MLPEIREE V. parahaemolyticus 200
HEYNES V. anguillarum NA
EERURTR V. tubiashii 200
HIH Fungi
IR 1R S, cerevisiae NA
TE :NA R H2H FAYEE RS2 3R I 200 pg/mL A5 i I R & A B2
Notes: NA represented no agglutination at 200 pg/mL of rLvCTLE.
2.5 rLvCTLE HJ#E4E &K% A D-H S, 10022 25 M A B ok

R4S SR A R WK  rLyCTLE X R AT I 40 ) FE B S A A CIE R I ) o 4% ol ol 28 %
MEESEAE AT LUsk D-# 45 4% . D-RME . D-2FFL 0 rLvCTLE BERAEH] 09 e/ MM BN 3 FioR .

1-2. BSA Ml rLvCTLE 7 Ca> f7-7E I KT i B9 SELEAE 5 3-6. 100 mmol/L i D-i %54 . 200 mmol/L i D-544 .50 mmol/L i D231
1 50 mmol/L (14 D-H & A EEVE FH 5 7-9. 400 mmol/L (9 22 24 | TREME RIS 1 T 56 1
1-2. the agglutinating effects of BSA and rLvCTLE on E. coli in the presence of Ca’*;3-6. the inhibitory effects of 100 mmol/L D-glucose,
200 mmol/L D-fructose, 50 mmol/L D-galactose, and 50 mmol/L D-mannose, respectively; 7-9. the inhibitory effects of 400 mmol/L
maltose, sucrose, and thehalose inhibitory effect of maltose, sucrose and thehalose at 400 mmol/L.
BRI #5334 rLvCTLE & X AT H I $11ER
Plate I The inhibitory effect of carbohydrates on rLvCTLE agglutination of Escherichia coli
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3 WEEX rLvCTLE 5 & KB E A RN N5 R E
Tab.3 Minimal inhibition concentration of sugar on
the agglutination of rLvCTLE toward E. coli

/N e e
b2 Minimal inhibition
Sugar concentration
LyCTLE/(mmol/L)
D-#ij %4 D-glucose 100
D-34ff D-fructose 200
D-F-F| B D-galactose 50
D-H &K} D-mannose 50
22 2Bl Maltose NI
HERE Sucrose NI
I E Trehalose NI

1 NI R 32 10 28 fi ROk B 400 mmol/ L 45 14F 1, % 20 i g 4
BRI

Notes: NI represented no inhibition at 400 mmol/L.

3 e

C RUBEAE ZJ2AE I — P EH 2L PRR, FEHLIK
AR R MR B R b R AR
IEAEE  BFFE N D B 22 AN [RI R 2 1 FE e sl g v
YEH CRIBEE R, M HARBIF? =R T
Y SEEERE AT YA . ARHESY RS E 1AL
YR RTIF C RUEEEE R LvCTLE, W () LvCTLE 4
FEPR e 51 TG 5 BE 48 # 3, N I A5 (5 5 K, C o A5 €
RIBEAE R A BB KA B PRSI 25 3, J8 T C
RUBEE R R . LA 155 K, HE I L2
FEAEXREERY . 2750 g5 1R,
LvCTLE R FEFR 7 51| 1) CRD 45 #3860 3% 4 R SF
()2 e R AR 5L , T 1 A MR i 45 5 S5 EPN,
TR HEAA oK E PR REdkfsr
Mrét B s, LvCTLE 5 C RIBEHE R R h— K,
AR5 B I A PN XTI C BRI Ry —
/B, F W] LvCTLE 5 C 438 (1) FLYA VX EF C 7Y
BEE R AR LR A UV AE T g b T REAEAE 3L
KB ZES ., 28 Lk, LvCTLE 2 1S8Ry C AUt
LT HILEE M B AT — @ (O ORSF 2 I LDy g
INEA RSP

C A 8 s, XFF C Y BRAE 28 3 B A s
A BRI 20 B 2Rk B XS HR ) PmL T
[CIRUREY MrCTL ™ LA S FLERIE T HR Y LyCTL1 F11
LvLec2 3 % 78 JIF R B v 3R 3K oy [ X6 0 i
Felectin F 7€ 1L 40 Jf v 32 35125 5 FL 4 1 % HF 11
LvCTL 5 5 32 BEAR 8 p 36582 5 W39 X

BF /9 PmaV F L 40 3 XF BF B LvLectinl #
LvLectin2 W0 WE AL IR 2238500, AR5
G307 T LyCTLE TE JLAN IR HE 9 Fl2H 2L i) 33k
T 00, S5 8 R %5 TR Bk i 20 4 b 2 5 AT
SRl FR B A FEWLIR RS b SRR R, I IR
Z o FLYNTE ST HF A LvLe2 78 A [ 40 4 R 3 4
ik AW EE AARRL Y 38 Ak S A %
B R AR e B AL i) v e ZE A 282 — L R
ULENF I 35 35 U8 7 R 2 v ke 2 G ERE
R T8 6 R I SO SR AT AR ) AR L i
LR 5 AN IR , AT S bR AR S i 7
R E R EAERRY . LvCTLEAE AR A %
K HEMLAENURE R & B e U A 4 i
TR AR N IZMER . LvCTLE )33k
B LyCTLL . LvCTL WA AN [ , BEWIAS [R]
C 78U B 4 3R A0 X MR A0 A W) 8 A7 2 #4492 7 A A
FH o I PR oI T SR g ML U R R
LvCTLE 7E JJL A AR ZH 2 rh 1) R s AR B 2% |
W, KW LvCTLE S5 T FLANEX iR 0 A K8 1
TR RIS 0 ST TR SR 1) B g2 B AR S R

U5 B S S 410 1 s S A A ) AR DI Y
BRRZ —, CRIEE A A H B R R 32
A, AT DURE S PR 235 45 i T 2% T A2 44, DA 410 1
W R . ek R 2 s C
RUEESE R Ol B BER TG, H R4 C Al
BEEZ B AE /15 Ca¥ A %, WNFE Ca¥' fF 7
T, BRI ERAY MRCTL 1 D) 2R 45 4 2% [ BH M
(& B O A A BR TR ) 1A 2% I BA I T (R I P R
)P0 B X MR A8 PmLec B 2H 35 (1 0] LASE S0
i K #F 92 0% R L 3 (Pseudomonas
fluorescens) . W& JK ML & (Aeromonas
hydrophila) .V ¥ 9K 1 (Vibrio alginolyticus) 7& N
R 2 G B B RN BT rLvC TLU W] LABESE T
L BR A A B PR IR Y /NS B T I P
5 Ca™ Tk, W FLAN I X R ) rLvCTL7 7£ JC Ca™
FETESF T, AT LA BE 42 0 4 [ 9K B R0 i 38 9
B ML B DL rColec 764 JC Ca* A AE TS LR
HR AT LS e AR AL AR D, KA I Al
&Y LvCTLE W) 443 11 , 4 44 4 tLvCTLE, 4
PR AR T 25 3 W , rLvCTLE X 40 1 A9 58 45 )i
T Ca MO AY | AT LLE AR A% PR LK TR A = 2 22
TCBAPE TR CR I AT B8 L I I I BT 3 TR ) |
XoF R T A T B AR SR, e W HL AT B 32 A K
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WA BORNEE G 1, 522 2005 RERE R SR
T4 4, 2 rLvCTLE W] B J& Sl 1 5244

AR SE 2 sh Y C 4 A 41 41N ik
AN BRI C BB SE R A AE IR AE R R H
1R S 5 B A e gs U0 K B AR R [ o
177 05 £ S 30 245 R0 T AN [R1 9 Jir 1 ) 6 4 25 5, W)
HE— 2P B E C AUEEAE R R IR, TR 451
AN IRESA T 25 HniRor5e 54 XA
AEERAE , M SEAE A T Ca R AL R 5
Ca™ 255 i A K5 F 4 BE 2 R 6 15 A Vi B
VEFH S o A U0 ) S 56 445 S 07 J2 EAIE T 45 #9 X 1
BEERIIRERYE T . PRI, C RUME AR A0 454 22
5 UL KA H 52 S A 9 ) S e A R AL TR A R
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4 ZEip

ARAIF 5T DN LN T X U TR AR 4 B 2 T 1
ASE C BUBESE & LyvCTLE % 5 N7 FLAN 1wt
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AN G, LA AR LyCTLE 2235 v
¥ E 4 H IS A rLvCTLE B M A Ca ik
U, AT DAGESE 1 FR R 2% G P TR RN 3 R 22 [
B TR o I A, HC o 20 2 0T 240 1 Y S A AT
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1 32 55 I PR R TS 28 PAMPs 4545 (1) PRRs SR
AR C RSB, TS5 LA T BT B B e 11
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Isolation and functional analysis of a C-type lectin gene (LvCTLE) in
Litopenaeus vannamei

ZHANG Huan'***, WANG Yaohua'***, YAN Maocang'*?**, JI Dewei"***, HUANG Xianke'***, LUO
Kui"***, ZHANG Min"*>***

(1. Zhejiang Mariculture Research Institute, Wenzhou 325000, Zhejiang, China; 2. Zhejiang Key Laboratory of Coastal
Biological Germplasm Resources Conservation and Utilization, Wenzhou 325000, Zhejiang, China; 3. Sino-Thai Joint
Laboratory of Marine Science and Technology, Wenzhou 325000, Zhejiang, China; 4. Wenzhou Key Laboratory of Marine
Biological Genetics and Breeding, Wenzhou 325000, Zhejiang, China)

Abstract: C-type lectin (CTL) is an important pattern recognition receptor for recognizing carbohydrate
structural domains. In this study we isolated and cloned a Litopenaeus vannamei C-type lectin, named
LvCTLE, and analyzed its expression and function. The results of the study show that the full-length
sequence of the LvCTLE gene cDNA was 1 231 bp with an open reading frame of 702 bp, encoding 233
amino acids. The LvCTLE amino acid sequence contained a signal peptide structure encoding 17 aa at the N-
terminus and a sugar recognition structural domain encoding 134 aa at the C-terminus. The results showed
that LvCTLE was distributed in the 9 tissues tested, with higher expression in muscle and gill tissues. After
intramuscular injection of Vibrio parahaemolyticus, the expression of LvCTLE gene in both muscle and gill
tissues of shrimp showed a tendency of up-regulation followed by a decrease, and the expression reached a
peak at 12 h. Prokaryotically expressed recombinant rLvCTLE had Ca*-dependent agglutination activity
and could agglutinate Lactococcus garvieae, Escherichia coli, V. parahaemolyticus and V. tubiashii. D-
glucose, D-galactose, D-mannose, D-fructose, maltose, sucrose and alginose all had inhibitory effects on
the agglutination of rLvCTLE toward E. coli. These results suggested that LvCTLE could be involved in the
immune response against bacterial challenge in the innate immune system of L. vannamei.

Key words: Litopenaeus vannamei; C-type lectin; recombinant protein; bacterial agglutination
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