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MR B KZESTC-BUR K R IN

A, BREY, REEV, TRV
BEED, EXE, G

(1. E K 7= ) 20 0 e 3 W A P R T, AR b A e N T R 8 R i T S G A
TR KEEM T TR EYHEARE LS LGS, LR FE 266071
2. H AR SEARERERE, BFEEYFSEYEARDEERE, LR FH 266071;
3G R REK=HRAR, AR MG 264003)

ME: KAZHC-ABE F(Smlecl)Z — M EEW G E T, ASLEEITHA HE 4L
PALBCIR S i1 o Mk ok AR B R, SROT M K R S R R R AR R AE e DA
BRAFARFHEA . LRAMERRERRAH#TELRE, FRALAAKR OkuEL
BEWEE, FHRANMERET, Smleclf frito AW R EERAFEZR, LF X8
MEmZEEREATADNREEM; ERIASMHEX T, AE. RE. B AL
Be Ao AR AL 45 0T I SmLecl Wy £ VE 15 EEAME T (pH. B Z)F, pH<TMiE Z>37
CCH xf SmLeclty Bt B E M = £ WH,; BINHRLLRE T, BRE6hHAFARY
SmLeclkx EW 2 b7+, Z& 12hm kB &kmE, MEH M TH; IR MG NI ARH
SmLecl mRNAR * EZ B IR M ¥ L%, E19°CH i@, 22~27°CERMES, K
MHRAEMLT L F. SEHpEHSmLecl ERXALEH XA ER ML EHF. HAEXN,
SmLecl gt 4% ¥ | 88 3 B o R %, MR A Z 2R 8 ®ow, AFTT A 3 —F W # SmLlecl &

BEMEAE R RS KZSRFH RRF T B EREFFRE
KEEIR: Ax8p; CRREER, B, Fogd,;, REEK, HEMhE

FESES: Q754; S931.3

BEAE R B AL F18884F, MEFI - XK
Stillmark % L BE JBE P ¥ 19 4 HC ) BE 06 € 4 1 20
ML, et kM, FEKE THY MW
EHYRRSEEEAImEK, FIX—JEEH PR
J R o BHE BEAE R I MR R BT B OR KK
B, BRI 22 0 2 3 L AR R, R AU
T MY, REEWETEAEERM AR, C-
RIBFER ER P LAY EERZ —, H4
P B AT — AN BE 2 1307 2 FE 1R 5 3 1Y) [ <7
Wk /K AL & W 25 4 1k (carbohydrate bingding domains,
CDRs), HACa™ ik, nfif iz, JIREE Ik,
WAARWIFZEE AR, WHEA R, B

WIS HER: 2016-06-08  {&EIHEA: 2016-09-22

XRkARERRD: A

KB 2 A EE RN, C-RIBEE R AE
s AR 2 AR T T — R AN EE A AR RE,
Z: ek IR AR AR I B . TR RPE
o B A v A BRI Y R A
290 J R %) O DR DG 3 AR X)) T R sl LA £ g2
N, EEYGE: ELEEEH, 5%
P U TR G A P A e SR A WEAE T A A
Z ARG B L X B A B 2 A A AE EOAE
Z 5 k. BEE ., P LAl e g — &
SIVER s 5l kR RAMEBR A M ETE S, L
4, C-RIBEE R s b st B i £
H il & 7 5 B8R (Carassius auratus gibelio) . i

BWEIBIE : AR P2 b4 R R E T (CARS-50-G01): 1 [F 1 L 5B 54 (2015M572096); L ZR4E A RB %I 4
(ZR2014CP0O01); 75 5 117 1 -k )i Bh 2 L 4.(2014-2016);  BLAC AR LA A 32 43 4 £ (2016-2020)
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FL & DL (Chlamys farreri). =2 F & (Portunus
trituberculatus). FLAEXTEF (Litopenaeus
vannamei) . " [E WX UF (Fenneropenaeus
chinensis). SCUA (Meretrix meretrix)™ **1% v Ji
TERBEARS

KEZZWF (Scophthalmus maximus) & J5 7= KM T
M — MR A A SRR A UE e, BHic K
SR E AL T i i T AR FRAE ) 3 A 2
SR ER T K 22 6 5% BE M iy 7™ A= 1 R 47 28 5 Al AL
Sss, BHIBREFRE. FHEY KFEHM
B v 2 R A R R A R 2 B Y A A
WAL, R A — R G0 KRR
PRAPBLE o an SR A0 T8 A S i, RR4k
() L OIS 232 LR 1 e ie ), C-RIBESE R
VE R S 1 H AR 2352 B A B8 e i s ik
MHHI S5 1E - . BRI, 7 ff PR 58 38 X K32 6F-C-
RIBESE RS2, XA 8508 s K EE 67 5 4L
W fE I OCHEYE R . B AT 2R BEAE R
W A HGE , {H BRI 38 X 0 28 58 4R 3R 5
M GE B EE WL, i, ARSI R A
= K A AR ) 5 IO R S B C- B Bk 4 2 1 3F
IS ER O RN S BN B IS B e 2 0 o2
KEEOFC-AIBEEAR 2 PR LR RAR R R ZE 6
YRR 1) B 5 2 B R i R 4 HE R 22 R o

R E SRS RES

1.1 SEIe#

SIS A R ZE STk A AL = R LR &
RUEIK AR AR REFIRFTRR, &
3004 f, WA — . RGO, MK @®.5+
0.3) cm, M (90£1.5) g SLEHT T 60 LI B 5
AR IR U, O OREFFE R B 2 (1340.5) °CHY
TEHKEFR T, HAFELEE, BRAS
KF73mg/L, $hFEF K28, A RKF M4 1R R A
EERLP
1.2 LWHE

LR 4 R R AT P UL A A 2 (6
WL . SKE L E L . RIRFILA)ERNA (O
24K B TIANGENZ) ) 2 21 S RN A$ B ) & 0
B I P O RNAYR FE, BGE 5 5 5%
cDNA, Ht1 pL cDNAYE R#itk, F| H Primer 5.0,
M PE C-BI g4 2 SmLecl (GenBank accession no:

http://www.scxuebao.cn

GU385827) "I H P 81 i i1 C-HI Bt S R4F 7514
C-YGDL-AS-100H1C-YGDL-S-100(% 1), 7 Taq
polymerase){FE Fl T #EAT R S 43 . § B 4551
J& . R 1.2%3 50 5E 1 F UK R 48 4 PCRy™ W) itk
AR A1) FH R I AG 3R (UV -systems ) X 25 Y
SR JEIEAT Mo LA LR BT 4% 1Y cDN A R A
PIC-YGDL-AS-100, C-YGDL-S-100. B-actin-FAl
B-actin-Ry 51 ¥y #E4T H A9 3% KA N 2 5L T 1 92 6
FEHEPCR, KWK Z N 20 uL, f172 uL cDNA,
10 pL Fast SYBR® Green Master Mix, 5[4(1 umol/L)
%1 uL, 6 pLAZEK . i Z%L: 94 °C 2 min,
94°C30s, 55°C30s, 72°C30s, FH35MER,
72 °CHEfi2 min, PIZSEEAY B S&AF] 1, R EE
37K . i FISYBR"Premix ExTaq™(TaKaRa)44 ¥},

®1 ZBHEASIYMF
Tab.1 Preimers used in expriments

GlE/ES ST 5I(5-3")

primer sequence (5'-3")

C-YGDL-AS-100  GAAGAAGAACATCCTACATCGTCC

C-YGDL-S-100 GGTGTCCAAAAGAACCTGATAATA
B-actin-F GTAGGTGATGAAGCCCAGAGC
B-actin-R CTGGGTCATCTTCTCCCTGT

BE M C-A B R AR F R Ft
77 %2 % Ndong 51", TR . BeitsANil B,
B (13+£0.5) °C (%), 19, 22, 25, 27°C, MIE
K IR(1340.5) °CH& 45 12 hg 1 °CI s R T &
SCE KR, BN BRI AT, AR Bk
ISERZEREL . RA#EKE, AZERNAS
P, ORUE LA AL R B AT iR . SEae fn
FESCI IR BN SR 48 hE B 2L (. . . sk
.8 . BIRFILA), AR AT, Dl
JE SRS . PR L SUM RNAJG Zad I 5% 545
F|cDNA, #E47PCRJG 4 35 i Ml B 11 H Uk 52 36
A H o e J5 AT 9SO E BPCR, AP BR[E] |

LB C-RBREERATNY A W
AN ey b i, RIEREES . 100 30(IEH). 50,
SR B S Hh IE H R R (30) A IR K K R R B
N T ER W BC AR o AN B3 AT 4,
AR R w4t SR AFKZE, HalEE
PR ER R, PRAIESE S 7E (13£0.5) °C (F i) T iF
1o $hEER®EIN(=on, RO &, %L R
1748 ho SEH f07E 5256 R BE T MR FR48 hfF Bt 41
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(8. M. BF. KB B . EBRRILAD, R
IERET, URFEELE., RERL440
RNAJG 25 [ s 5 #4 # cDNA, YEFTPCRJG 435
B R R P Uk S A N HG B i S R AT 9O E
PCR, A 3R[A I
SIRNAREAMNC-EREZEAZ TN
2 7% 1y g AEAE I SIS T VR O ok B 24 AR
P . fROIR A — B R ZE 6, — AR X R
HNE R ST PBS, — W7 88 KR (Vibrio anguil-
larum) [ FEVE SRS 5 % B8 TR P B e 22
BOLU B (10°CFU/mL) #E A7 K22 0 &)y £ 1 Jps T
S, SR =S 00 AR T A (g)x 1 pL/ g RE A
W5 oy — 2 W K 32 6T 4y £0 18 s T 5 A D 7 o
PBS, W& WX B ; B 2H S0 i a3 AT .
SRR [ KR P R AE (13£1) °C, IER M . 785
FEORFFIMAE IR K o LI HFLE32 h, FEFRE2 hLEETT:
BURELR, FTHUCA S . SR, PR TE
A1 mLRNARF R TRAEE T, 80 °CIR
o EAANHYRNAJG &0t 5 515 37
cDNA, #E4TPCRJT £ 5t f5 Wl B M v, Dk 552 30 46
i 5 #7986 S PCR, A ERIA I
C-RREERaEA S P C -7 g 4 3%
SmLecl (GenBank accession no: GU385827)!" 5L [A
FE o Bt LiF 5 9 ATATACATATGCACCAT
CACCATCACCATGATGACH FiiF5l ¥
GCCGCAAGCTTTCATTAATGACTTGCTTTAC
CGL RIS SR br ), G B3k R I
Nde 1/Hind TIIRR i P4 Bl U] 457 s 4 TV e o4 381 3R 3k
BARPET43.1 arfr, R FHRGDI I A 7 o N e 4 3%
IR AR B ERA L R bR R Y R A
BL21(DE3)/E&Z &4 (dt 5T, KR#), #47SDS-
PAGEZE FH AL IKAT I . F FHNI-IDAKE #4785 (1 400
b, A [ e B K mae ok S BRI R AT
SDS-PAGEZE [ HL Uk Ar il o ¥k 4% 208 1 3 3 i F
ke A FHNG- IDAKE, Ve BAniEr, JFUE s
A BRI BE 1 e IR R 4 4y o 4T SDS-PAGEZE [
M VKASTI , Western bloti: 46 M 5 2H 75 19 o
mABEEY S% EBSEMFITCHRICH
Tk, BrEbRiC A R BB E R PR,
4 °C 5000 r/min#.0>10 min, # [, HPBS
(0.01 mol/L. pH 7.4)E¥%3%, 4 °C 5000 r/min
B0 10 min, Z 5 HIBR R 38 22 P (0. 5 mol/L .
pH 9.5)L Mk FE >4 0.5x10° CFU/MLIY 2, fin
A2 uL FITCIFW , # IR FE1~2h, 5000 r/minf

O 10 min, FF E3E#, FPBSIER2IK, 5000 r/min
250010 min, HUE P94 B A PBSTC BV Bl 1
10° CFU/mMLIY B &K . 9 6hR 0I5 490 i i bR
KA HIA, 4 CCROGIRTE . A EPOCARICHY 5
WA, IS WLBE G bR 1 41 P B R T 8
I, 3 B35 3R 7E YO B UBE (Nikon eclipse 80 1)
RS A ) GG, DL B I A O
LSRR TS TRy e

ST P =2 [QBAE 40 PR A 45 K FT 18 (Escherichia
coli), BRI . Z{EALCR (Edwardsiella sp.) g
KSR (Aderomonas hydrophila); 2 =% [ BHE
AL FE A B ZE F AT TR (Bacillus subtilis) 42 85 (67
% BRI (Staphylococcus aureus), 27 Arasu5"ff)
T3 36 1 I ACEE . R FITCARE 1 B 0 A £
40 uL C-BUBEE R A E A, EL MBI E
(5. 25. 50, 1001200 pg/mL), FHTBSH B, 1k
Shy it B B s BV R 5 45 10 mmol/L CaClye 1R A
TE4 °CTF B 7K, 20 0 e T g,

Modr 4 A2 0 T IR %8 B (glucose) |
D-A B (D-xylose). D-JME[D(-)-fructose]. J M
[D(-)-fructose]. # % #l (D-maltose monohydrate) .
FL b (a-lactose) . 2} FL W (galactose) . H &b
(galactose) It 8Ff LI XL &% X K 32 6 C-FU 45 3%
B0 A BE AR TR MR . 375 Arasu®E I O
2, FIHFITCHRCAY B 25 nLin A $]25 pL C-#Y
BEE R B E A (200 pg/mL), ANEFHSE . W
AR R 25 ul, FHTBSH: B, A b HE i) s B¢
W H & 4 10 mmol/L CaCly, JRAWTES °C T
W, TOLE MBI,

IR Tt m il £ e 3m

(1) PR B 2 % 4 TR 45 2 1) 52 1)

W TBSH WpH 2, 3. 4. 5. 6. 7. 8,
9, WFITChRiC AT K25 uLin A S| C-RIBEE R &
HEHF Q5L , 200 ug/mL), FAFpHATBS
Wik, AR AR BRAGFR B H 544 10 mmol/L CaCl,,
RAYTE4 CCT#r LR, PO WS T UE,

(2) Tk 0T 40 e B R ) 520

W4 FITCHRIC 0 B W25 pLin A B -5 g 4 %%
FEAHEHAF Q5 L, 200 pg/mL), TBSHRE, 1EN
XT RE B FR B & 4 10 mmol/L CaCly. 1RG4
BIfE4, 10, 25, 37, 45F160 °C F#E2h, 75t
ITACC DU -

AL ERPCRE NG, FHSEE L
ABI7500SDSH A (35 [ 1 FHAE W R 5828 vl )itk AT 43
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Br, MRHE B 095 R B-actiny 27 AR 1k sk 1T
SmLec I TEA [FJAH A Y AHXT A1 . R HISPSS 20.0
A B R AR . R U7 22 93 B (One-Way ANOVA),
HEEA R EZR, MM Duncanlt £ & ik,
SR EHR 2R IR, P<0.05IA 0 25 5%
B,

2 4R

21 (AABFHRIEER

A 7 6 2 . PCRAG LS R (1K11), FEEHLAY
S P C- RIS E RN PR R A B B,
TEHAH P R B2

80 r
70 +
60 |
50 t
40 t
30

b b
20 L b b
O L L L L L
2 3 4 5

HIR
tissue

FHOS ik
relative mRNA expression level

i

1 KREHCHAEZAFARALTHRERBR
B-actinfE NS . B2 AAC MR R AR AL SR . Bhgs LR 7R3
WSS B G A . SRR 2 LR E R IR R W, T
B (7] 3 0 77 45 2 35 1 2 5(P<<0.05), R Il
L 28, 3.5, 43K s: 6L 7.8k, 8.6

Fig. 1 The expression of SmLecl in different tissues

o [_te

2-AAG

B-actin was amplified as internal control. values were identified

to normalize data. The results are based on three independent
experiments and expressed as mean values + standard deviation. The
differences between English letters show that there are significant
differences (P<0.05), the same below

1. liver; 2. spleen; 3. kidney; 4. head-kidney; 5. intestine; 6. muscle; 7.
skin; 8. gill

2.2 IFERB X K ZE SERT AR C-BL 5 E FmRNA
FRILEMF

BEE 13, 19, 22, 25, 27°C5SMNREH, 18
19 E B/ PCRAT M H K IRE L, 713 °CHJIF
A mRNAZR Ik 2 37 2 B W52, 7219 °CH s 7t
B, 22~27 °CEFRR T (E2),

BWES, 10, 30, 50 LaqEh A, BUAT
mRNAGH i 28 =t T R A E 0L, FFETE SR

http://www.scxuebao.cn

BEWria &, RiB BB AR E(P>0.05)
(#13),

2.3 SBIERENC-ERERNFRIAENFN

JIFJE H SmLecl mRNARY F kL5 R B, C-
RIGE4E ZAE R ST PBSHY XS R4 TR Ay ik, HAES
ASEF ] R s R AR, 782 N B2 h
JG C-RIEHE R RBEZ W B EE LT, 6 hif
KB, ZERBRE B, (86 hil iy
TG ZE R, F)32 hE C-EIEEE B Kk
SR A B 5 6 B B0 55 1 K F (B 4)

24 EHEANFESRERSYITH

40 F R # AR pET43.1a-DT1139-1(C-type lectin)
(15 4k 45 F HBL21(DE3)5 , ZIPTGIES4 h,
FEr T HE 2919 kuib A B 0 B 198 H R 28 (&
6), K/ TN 2H 25 1 Jr 1 5 17.89 kulig K,
Ji PR 2 1 20 4 1 AE NSl A 4 2 R AR 45 (His-tag) o
gifb)E R A S HEN .

D
(=R
o~

N W A W
(=R ]
o
o

(=]

C

]

13 19 22 25 27
IR JE/°C temperature

FHXS Ik &
relative expression

—_
(=]

(e

2 SmLecl mRNAZERFIEF A EIRE THRIEF R
Fig.2 SmLecl mRNA expression of liver under

different temperature conditions

—_ e —
S N A
o
o
o

)

FHXF Rk
relative expression

SN B~ N ®

5 10 30 50
hJF salinity

3 SmLecl mRNAZEFBE R AEELE THRIEFR

Fig.3 SmLecl mRNA expression of liver under

different salinity conditions
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_ler = O B

S 4 ¢ VER
g 2 12 1 V.anguillarum
X210t infected
Kz 8t in liver
KL 6+ aPBS i
=3 4 PBS control

2 2t

0
0 2 4 6 8 16 24 32
S 1H)/h time

4 853NE R 5 A [ B (8] 78 K 2= 8T BT Bt

SmLeclmRNA FRIE T
Fig. 4 Relative quantification of
SmLecl gene expression by post-injection with

V. anguillarum and PBS control

T7 terminator
His tag
Xhol (530)

,yl__HSV tag

Nol 1(592)
/\lin dIll (599)

Eco R 1 (785)

f1 origin

bla (Ap) sequence

pER-43.1a¢+)-DT1139-1 (C-type Lec Nde 1 (1090)
T7 promoter
\WXba T (1119)
1 c operator
\Sph T (1395)
Y\ Xem 1 (1766)

\

4 lacl
\Xem 1(2292)
Xem 1 (2300)

6039 bp

Col E1 pBR322 origin

5 pET43.1a-DT1139-1 (C-type lectin)
EERAHFEE
Fig.5 Recombinant expression vector pattern of
pET43.1a-DT1139-1 (C-type lectin)

25 EHEERRSEMN

SmLec 1% JIr 326 674 241 12 (1 BE S AT HI A7 A 22 5%,
v 2 A TG TR AN 68 IR B AT W] A BB AR AR
FH(ET), TS WK SRR BR A2 AT R
< V(O A BR T AR AT B P OB LR

2.6 HEHFRMESIR

TR S A S S, St SmLecl#E H
Z 5HR 0GR, SEm ok B R E BN
W 1 08 I P AT B AR R A S S (R 2) . A
HIHE 2 M LB X SmLec 1 1 BE 4 U5 M %
A, wOARRE . R RERE . LB R
AEAZ AN T SmLecl Y BEAE TG M .

ku

6 SDS-PAGE#% #7C-type Lectin&E H T
BL21 (DE3)&R L 1B 5
M. SDS-PAGE protein marker; 0. XJ fi; 1. 15 °Ci# 31 #; 2. 37 °Cif;
F4h
Fig. 6 SmLecl expressed in BL21 (DE3) analyzed by
SDS-PAGE

M. SDS-PAGE protein marker; 0.control; 1. 15 °C induction overnight;
2.37 °C induction 4 h

&7 SmLeclxlZ &% K H 8851 AYEE 5 1EF (x40)
(2) 7% H 46 G B 5 TG SmLec 18 [ F I IE % X s (b) BB W 5
SmLecl 8t [ KA B4 s ()8 INHH E o SmLecl 8 1 T 1Y IE # X
W ()88 B 5 SmLecl 85 4 A AE it 4E

Fig. 7 Pathogens agglutinating activity of
SmLecl protein(x40)

(a) Edwardsiella sp. of control; (b) Edwardsiella sp. agglutinated with
SmLecl; (¢) V. anguillarum of control; (d) V. anguillarum agglutinated
with SmLecl

27 BUEFXC-ELREERRE M
S MrSmLecl 85 H 32 pHANR B A &2, 1

http://www.scxuebao.cn
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R2 ERRMESEAEAREEINEMNEY
Tab.2 Carbohydrates recognition activity of

SmLecl protein

®3 pHNC-ERERREMMNTI
Tab.3 pH affecting the stability of SmLecl protein

B SN
carbohydrate minimum inhibitory concentration
W% glucose NI
D-A¥E D-xylose NI
D-¥E  D(-)-fructose NI
JERE  D(-)-fructose NI
A M D-maltose monohydrate NI
FLBE  a-lactose NI
F-FLbE  galactose NI
H#HE  galactose NG

oH i;i%iﬁ'fi N
agglutination activity
2 NI
3 NI
4 NI
5 NI
6 NI
7 NI
8 NI
9 NI

TE: NI'RIRTE>400 mmol/LiK S AN HIHI B . NIPK RS0
mmol/Lyf £ I BIRTH ke 4, T 1)

Notes: NI" recombinant protein could not inhibit the bacterial
agglutination under the maximum detectable concentration (>400
mmol/L); NI’ recombinant protein could inhibit the bacterial
agglutination under the 50 mmol/L detectable concentration, the same
below

BEGEAT T W] 2 i 88 I R AT 1% 5286, 7R pHIE
M 7.029.02 ] BESE 3 R B i 32 1 (33), TR
M4 °CZE25 °CH [l N BELR 1 TEAS E (R 4).

3 e

HHETEVF 2 AR NS R BLC- B BEAE %,
C-HIBEE R A SR RS G 1Ry, JFHAE
TEUG) RV B o A AR ) o i v % 4 AR R T B AR
FHEA 2 ST 36 ) FH 28 6 5 8 PCREE A 58 34 5% Wy
R R S TR B ) X R Gk
IS 5 RSN B HORTG R T C- B R
MM, JRHEAT T 20 TR R A S A T HL A T 5
LM SRR RS B

L AR S PR IA AT AT, SmLec17E I
mRIADE, XSTHSWEANIRMC, M
KRB & MW ER . MEEHA
(activin A), H &ML & %E4E 2 (mannose-binding
lectiny MBL), & J5i#E % (collectin) . H & #li 45 & 4
4 F FEZE 11 (MBL-like protein)®: £ ff K 5> T
B, Ho Z RS 5HUR N e B . T
AMEBEE RIS L AT AEIRAE O A
AERGPERNY, BT HLUR RIS R, 1
ZJE W TAE N 25 B SmLec I7EFFIE TR A9/
IR A 5E SmLec D6 S g ML v A% H 22 52

1o U X SmLec 17E JHJUE A i) 28 35 52 i)t 3%

http://www.scxuebao.cn

#4 BEMNC-EBRERRTEMEMIM
Tab.4 Temperature affecting the stability of

SmLecl protein

i BE/°C AT
temperature agglutination activity
4 NI*
10 NI
25 NI
37 NI®
45 NI®
60 NI°

JEHER R TS AR, X RR THE
T e eR , 22 CRIBEIR R R K
&, UiBH22 °CLLJG SmLecl )43 32 21 15 i A0 B
il o 25 SR AR EPUE T A R S8 S IR ML G A 3
T P Sf 3 oy P v R A A8 AT, RS 37 3] e ik
S, Al R SmLec 1 1Y 43 MR IE N A R, DL
PRI B B AR Z MR A P i A 5, AN A 4R S
IO B, TR Y R X C- Y B AR 2R B A AN TR 1A
FHP=A 7 k5 GRS, Rl A B
a1 (Epinephelus coioides)IgZ ¥ 5 %& R i) 3% 15 Bl 1R
JEE B T e 2 A S K P D R s 2R A
N, WRBE . FREEAE—E AL IR E N e R
SCHGC-RIBEAE R ERIL, B RIPEN, (B
HE — 2 Y1 ] D0 A ) ek 2 BN L IR AL
AR R FEAE AR 7 T O R WL R A e g AL,
aob v TR 2H AR 5 A TR R AR O Y 5 e B BA
B2 0 X C- R e AR R R IB B ] LR 1,
fen il X C-RIEE AR R BE DI RESE B B %, XA
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H J5 X C-HY e 4 2R 1y ik — 20 i HTE B TR K 45
TEH.

ANFEREET, SmLecl 7k H i) SmLec1 3R
BPA T N S NG A S S 7 Bl ol ) N O £
JE X HE 43 Wb SmLec LI A 520 o 31X 5 K EZ 6 A
B ER A G, EHOR 32 R BE A S

188 B0 BT A2 S BOK 22 08 7 A 95 1) o 0 i
MR EEBEAZ B T BN G S, AR SmLecl
FRIB B WM, IFTE 6 bR K, MEEZ
W55, B 32 WE kA B F R 1Y7KF- . i 4iEOlafsen
GUNRE BT A AR SR K A (Crassostrea
gigas)F, UG IV Bk AR 20T I 4 AR Y 5 AR S8
AR TN o 0] A 908 A5 O] P IR T s TR AR VR
it Ml (Scapharca subcrenata)HEAT 13 5 R
AE % W 0 2 15 1 i 0l 3 (R e AR A o b [ B R
HF FeLec37E i 5 885N J5 45 2/ i), HR A5 IT
BT, T2/ IR B = R X 1B B
ERFEN P RIEBTTUZHAEYRMNSES, @
KNEERZS G MAED AR RENE, 15
— JE I (8] N A B T 4 R 22 B Y A 2 B A BE
3, T 8 TR A A

I T R £ S0 & BLSmLec 1 A BE Bt £ K T
W, HBEME BB IN TR ; WEAE RS S LR W
AN, RKELCRBE. M. LB SRR S
SmLeclZs 4, 05 HETHHiGE AR A F, C-
RUBEAE R B BEAR /R H R i Ca> 45 M B S5 R 45 &
M 58 Ry, C-BIBESE R 440 Ca® 25 1
S O ST = NS 2 1 R 2 v A 7 N i 9 E
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Effect of environmental stress on the function of
C-type lectin in turbot (Scophthalmus maximus)

XIA Dandan ', MA Aijun **’, HUANG Zhihui >, WANG Xinan 7,
SUN Zhibin '?, CUI Wenxiao *, QU Jiangbo *

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture;
Qingdao Key Laboratory for Marine Fish Breeding and
Biotechnology Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. Laboratory for Marine Biology and Biotechnology,
Qingdao National Laboratory for Marine Science and Technology, Qingdao 266071, China;
3. Yantai Tianyuan Aquatic Limited Corporation, Yantai 264003, China)

Abstract: C-type lectin of Scophthalmus maximus (SmLecl) plays an important role in the non-self innate immune
system. We analyzed the activity characteristics of SmLecl, and the effect of environmental stress on its expression
and regulation, and explored its potential function and response in turbot innate immune system in culture
environment. In this study, the molecular mass of the SmLecl with recombinant protein was found to be 19 ku as
shown by SDS-PAGE, and the target protein was obtained after purification. SmLec1 showed agglutination activity
against Vibrio anguillarum and Edwardsiella sp. in the six kinds of selected bacteria to test SmLecl bacterial
agglutination activity. On this basis, eight sugars were taken for the inhibitory agglutination studies. Among the
carbohydrates tested, lactose, D-xylose, D-fructose, sucrose and D-mannose effectively inhibited the agglutination
activity of SmLecl. In physical and chemical factors (pH, high temperature), the activity of SmLecl was inhibited
at pH <7, T> 37 °C. QPCR was performed to examine the relative expression of the SmLecl in V.anguillarum
challenge, the expression level of liver was relatively increased after pathogenic stimulation, the highest at 6 h,
then gradually began to decline and returned to its original level at 32 h. Expression of SmLecl in high temperature
stress was analyzed by qPCR, and results showed that the expression of liver mRNA starts to rise from 19 °C, and
showed a decreasing trend from 22 °C to 27 °C, while expression of other tissues did not change significantly. The
impact of salinity stress on expression was not significant. The study could provide a scientific basis for further
study of antibacterial mechanism and immune mechanism of SmLecl.

Key words: Scophthalmus maximus; C-type lectin; Vibrio anguillarum; recombinant proteins; agglutination
activity; environmental stress
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