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Mg CBBRERZERE ScCTL-2 BFF 5 ot R Bt &= i 1

BER—, R4, MRE, BEF, FXE
(BRI MK B0 TR IS S RSO M 56005 , L 201306)

B O AP AE C RIS ZIEI ScCTL-2 BYLS I M BERE A1, JE ke TR N i 2 (P41, I X H mRNA
AR AR LA R 2 AR A A BE RS PEEA TS o S5 2R 7R, SeCTL-2 1) ¢DNA 421K 2 194 bp, He55fH 630 &
MR, AL P I HIAT 4 A C BUBESE ZOM UM SE A I 1 A N Sl 5 X, X — R 5K 19 17 91 25 4 A [R] A A
— PP C RUBEAE K o JEIN mRINA 75 fd FREAR IR TR v 1 22 15 1 1 35 i T LA 2 40, i A 3R 2 Ik
2 MAEHARA G IR IA B 038 P22 5 5 < B (A A TR B -5 0 9 B SR BB 6 1825 1 98] ScCTL-2 745 8%
AT FE35 . ScCTL-2 A T2 R [IE B S5 30 W/ < 76 Ca® " AETERIIEIL T, rScCTL-2 B X 5L 55 B R I 1
SOOI RTER B G R FRT B R R 81 T S TR R S e B 240 77 A W 8 A B S N 5 2 9 W P S AT
Ca" I, BESERNLLF RRER AL , WK A 1ScCTL-2 (158 141 I M2 s Ca” " KIBY . W52 R W, ScCTL-2 1]
JE—FUET G HE S C RIBEE M, HA TOHESI Y C BUBESE 3050 HL 4 1 S e 1 1k, W RETE 4R % 1Y

e rh HA T RAER
KB 4ilk; CHIBEER; BEA
mESEKE: S 197 SERARERD: A

TCHESH PR N B Z ATk S e L], 32 %
AR A ey 7™ A U 2, R ZE - BILAR 179 £t
PASE B W A A i 3l o 75 TG HESh W) 19 [ 4 fe
g, K E EAGNRRER wS N ER,
B 2 i1 1] 5% {& ( pattern recognition receptor,
PRR) , i ik 5 154 A ) 1 — S AP A o D R DG
T 4% X, ( pathogen associated molecular pattern,
PAMP) fYPRF LIy 1254, R A SR Bt h A2k
FELWRIEY R ol T R A ) % LA
RKYEZ Ho A ) iz BORERPUR  BEU B0A h J2
TCEHES W) W UL A R R e O
R CHIBESE R (C-type lectin) fit— 2 T B (1)
B I 2 A, BB 08 i OB R ) 45 1 ek
( carbohydrate recognition domain, CRD) & — {4 #h
SE YR oy T 454, SCEG 22 B R
AW FETE S HESh W) 1 S R i b B
BPER

HHT C BIEEEE R o8 28 b T HESh

s HEA: 2018-04-15 &[5 H#A: 2018-05-15

Y. BHESIPIR C BN R o 17 2K
filid it C RIBEEE AT 1 Ca® " AR R 3 25
P, WA FRAE C BYBELE R 454938 ( C-type lectin
domain, CTLD) , "3z 2 5 HESh ) 1) S 2 31
ARG BT M E R A s B, IR BER
(Collectins) ' | FF W4 it H 55 # % 1 ( macrophage
mannose receptors) ") 3% £ 2 (selectins ) ¥ L) J%
AR 43 40 i 32 1A ( NK-cell receptors ) *) % 4 2%
C BIBEE R EEHZ 5HMESI Y S SN, Horp
JBe I 2R R L W A L H R 2 1R S S R MESh B
8 Il A A P —— I D 5 3R BE 08 T8 A AMAR IR AR
B S 10 A A 5 B 7 VR RS B Rt
I 2 L X Ak P e

LA TE VIR PGS A C BUBEAE Rl R
IR E R A B R R E A &
1 7 O DL C TR 4R 26 10 i T REREA T
WFFE, XLehIZE C BIEEAE R i BA A W i
FENRELA L S HESS &% — 1, X BUR & D2k C Bl
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BESE R W REELAT B B R ) S 22 0 1, ANALAL TR
A5 G i et 2R B 40 i S AR AR AL Y
LS5 K%,

454 ( Sinonovacula constricta ) 42 [E B 2 1Y
KIS, HEDY Ik, MR A 4% C B R
REH I RIE . TEZHTBESE T, AL =
R T 4RI A S SO o R B T — e
R 1 B 3 i DR, O 0 3 4 6 PR A7 1 AH L 1) B
FEHOT FEABETE AT SR T IR SR 1
A4 ¢ C R BE 4R 2 3L (SeCTL-2 ), Jf X H:
mRNA F R DA S i 20 25 1 58 ol v Mg A T 0T
G, LA C BIBESE AL 45 K 9 1) o 2 D e
BRI T o

1 ME5I5k

1.1 SEIesH#
L1 SEsii

S G [ P 5E (6.7 £0.2) om, P
it (11.6 £0.5) g] h#iLA M =1TER
WA= A BR2S w44k, 4 R 7R KRl 20 °C, 6
J¥ 4 20 Ry K R RE SR 1 RS R T IR 225
11,2 2B FIE

PN ST 1 O R I SN 2 N
( Staphylococcus aureus) | # 5L Zf £ #T B8 ( Bacillus
subtilis) 88 3N # ( Vibrio anguillarum) . K 5 ¥ #

( Escherichia coli ) . BR A B ( Saccharomyces
cerevisiae) ] 1 b 1 ¥ 1 DR 27 [ 28 K AE B W1 i
J%£ ( National Pathogen Collection Centre for Aquatic
Animals , Shanghai Ocean University ) 2/, H v,
A5 B (O 2 BRI R B 2 R R R A 1
LB By dk, THIRFE RN 37 °C 220 v/min 15575
BTG I H 2216 K 3G 50, THHIRFE RN 28 C |
220 r/min 555 ; BRINEERES ] YPD #5570, T1E
MRFEIR N 37 °C 220 r/min $55%, 5 Flv 4t 7 ok FL
TR A4 5 30 B A Il T 0 T O R ) 2 R
TE RO BOE T .
1.2 EREREE

ScCTL-2 {1381 i Bk F 439 % sk 4 30%
MR Z T 9 e Besc it 5L R Ry etk 5 14 PLLP2 (3%
1) X% 90 i BLe AT 4735, PCR FIrifs (4 cDNA #64
#H K PrimeScript RT reagent kit( TaKaRa, H 7%)
[ RS, WF5E % Al RACE ( Rapid-amplification
of ¢cDNA ends) R334 ScCTL-2 1 5’ .3 "% JF 41
A I I B B R ST P3 U PA(KR 1)
AL RAIER ScCTL2 F31) fy Beikit. 5'RACE-
PCR #" # % F] SMARTer RACE c¢DNA
amplification kit ( Clontech, 3£ [€ ) it 47; 3’ RACE-
PCR 2% 3’ Full RACE Core Set with PrimeScript
RTase (TaKaRa, H7) #£47, 250 0 JH A9 RNA
Fi ] TRIzol 125 DA % 18 JHF IR At rhr B2 BUAS

F1 4% CEIFEEER ScCTL2 5145k
Tab.1 Primers used in this study

5|4 Primer

J¥ %1 5'-3'Sequence(5'-3")

{E ] Usage

P1 (forward)
P2 (reverse)
P3 (reverse)
P4 (forward)
P5 (forward)
P6 (reverse)
P7 (forward)
P8 (reverse)
18s (forward)

18s (reverse)

CGGACCTCGTCAAGATAGAT
TCATACATAAAAGCAGGCAA
CCCCGCTCGTGATACACTTGGTCC
TGTTGCCTGCTTTTATGTATGA
CCAACACAGTCGGTCATTTC
ATACATCACGCCACATGCTT
CGCGGATCCCATGGTGATCAGG
CCGCTCGAGACGTGGTGTGGACG
TCGGTTCTATTGCGTTGGTTTT
CAGTTGGCATCGTTTATGGTCA

FrBEF ST
5'RACE 4"
3'RACE "4
YOLERTIY
IR IA T B I

VOLERNZTY

1.3 F3HHh

B 55 B BEIGE )2 cDNA 37 5" 3 4 K v [
WP 25 R AEAT PR, K13 ScCTL-2 1) <DNA 2K
FEF 35 AS 3 R cDNA 4> K 9547 5 9] H
55y ¥r. KA NCBI W3 BLAST 1. H (http://

blast. nchi. nlm. nih. gov/Blast. cgi) #4751 LX)
K BioEdit 44 % i e &5 R JE 47 PF £ ok
NCBI K % ORF Finder T. E. (http://www. nchi.
nlm. nih. gov/projects/gort/) i# 17 JT B %) 52 HE
( Open Reading Frame , ORF) Tl il - 3545 3L R A8 2,
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LR Y4 s R ] SingalP B8 77X INEE Y15 = IkEA T
M ( http://www. cbs. dtu. dk/services/
SignalP/ ) ;2% i SMART 3 ( http : //smart. embl-
heidelberg. de/) Ht 17 £ [ 45 14 38 1 FU0 5 >R
ClustalW2 # /% ( hitp://www. ebi. ac. uk/Tools/
msa/ clustalw2/) #1755 %) 2 8 b % 43 475 >R H
MEGA 5. 0, L1 4B 3 ( Neighbor-Joining method,
N MR G R EW
1.4 WHEE PCR X

SCEBENLRIE 1T 3 R4, X EATHY
MR SRR 780 KA R A AT JB i
ATHURE , T AN ScCTL-2 7 it B 45 16 25 2H 21
(1) mRNA IR0, FEXCE e g b, AT Pk ik
1300 Hfgt AR FEHLAN AL 3 2, AL 100 H
3 L TR LIRS 50wl 1 4 B 6 4 A Bk
BRI AT PBS, T4 PBS 1 4i 19 A1y X7 5
o BRI B 48 i €0, 7 2 BR T A 8 I T A I
FEHTH] PBS {5 Uk 3 U, I AR BN 1 x
10° CFU/mL {58 o IBUREAE TCRE I 11 4.8 12,
24 48 h AT o3 N AR BEAL PR IE 12 H 43
WE, R R AR IR 100 w14 i bk 2 5 o 4
3 HEgipy itk IR 5,4 °C (1 000 g B0 S min,
HFE B A 1A B0 S5 A I 40 A o
B 5 AR AT 4 LR

YEGE f PCRSEHG Iy (19 6k RNA [m]#E2R A
TRIzol 42 B, 3% 2% ] PrimeScript reagent kit with
¢DNA Eraser( TaKaRa) 2 %%}y ¢cDNA, %% 345
[ cDNA Hii B 10 %5 T 20 E #5250

BRSS9 PS (PO (3R 1) it 192
JeiE s PCR SEH0, SEH M NS R 18s B,
G &= PCR # ] CFX Real-Time PCR Detection
System ( Bio-Rad, € [# ) #£17, PCR X FH 20 pL /2
MR Z: 10 ul 2 x SYBR Premix Ex Taq
(TaKaRa) .0. 8 pL 5[4 .1.6 ul ¢DNA 6.8 L
TCHE7K o PN i PCR SCIRZEHER A 2744 9k 4y
Bl
1.5 EHAEZERFE

W R pET-28a # KA ScCTL-2 HE4H i
FI (i 44 4 1ScCTL-2 ) Wy A% Rk, &5k, R
ScCTL-2 JE[H 1) Z2 g /K &5 #38% F BEse T F 3 P 1
FPES I PT PR (R 1), 455 1 Y S 3 43 3 il
FEFYIAL S BamH 1 Fl Xho 1, PCR =94
BamH | Fl Xho 1 XY 5 , i 2k #1455 4f

http: //www. shhydxxb. com

b, SEAAR L FL ) pET-28a HAKSEATEHE . ¥
PG W AR AL B R I AT 7 BL21 (DE3)
P T IR A RR A . R FE A IR by - e 1 )
X ESCH 1 BH P TR R (28 /N 7)o 5 A IR B ) Y
AL K 0.5 mmol/L {1 IPTG, 4k L2 4E 37
C 220 v/min 5 TS 4 h, FBREHG Wk
PR 8 A T T 2R 4T 6 75 o e, SO B R T 0
( WSLHGUE R rScCTL-2 DAk iE k) , 3F
FH 8 mol/L JREEMEDIVE . K& I 2k AT %
LRI T2k, I8 200 mmol/ L v B iy bk nsk
XPHEA M F AR HEA TR . A5 2 Y 2 TR
A SR RS 2 PR 25 W B 1 TBS/ H i1 28 i stk 17 52
P, BRI ) rSeCTL-2 SR BCA I K A
W FE (Sigma, ) o
1.6 EHELE

SR FH 45 v €070 25 BR AT L AT R 2F ST 1 L 8 9K
PR K AT TR RIT R P I BE S D AR B Bl B T X
1ScCTL-2 W BEEIG MR TR o 5 b4 127 5 L 1
Fiseiat 15 min B K AT, KGR
N B E A CB B E 1 x 107 CFU/mL ¥k
BEL LA 1 mL BEINA 50 wL FITC (10 mg/mL (¥
DMSO ¥ ) 1Y Fo K FITC %80 A S
FTEIRTIERAIEE 1 h, XS Fhgn s 2 56
HEATRRIC . WFE S A , F TBS T Yk 240 B sk i
3W I HIRESEMERE . a2 TR
JA 20 pg 19 rScCTL-2 , H-7E4R IR _FIEEiFE 1 h
PEFTHE DA N o N5 R, R FH 9 5 S A %o
BE DRI 0 EA TR o 9 T S Y, TR I
5520 g FALHE FSFARF TBS 15828 P
F5h, T K rSeCLT-2 My & W EH 2 &5
Ca® " &, SRR T 3 FlAS ) (4 % vh g it 47 %
B v 43 3l R TBS % CaCl, (&9 &k 10
mmol/L) i) TBS . CaCl, ( & ¥ £ > 10 mmol/L)
5 EDTA (444 20 mmol/L) fi¥) TBS,

2 R0

2.1 FAaHh

WF5¢iE ik RACE-PCR AR 345 4 % C #Y 5k
FEFEILH ScCTL-2 ) cDNA 2K P51, I xf Hoit
P AN 30T o o3 T4 RGBT, ScCTL-2 JE A ¢DNA
4K 2 194 bp, Hi 455 63 bp 4 5'-UTR 238 bp
(19 3'-UTR DL KA EES 1 893 bp 1Y) ORF, KA1
ORF 5% 630 2 HEM2 , 2 3L T 51 A N 3 2
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C I fUA 1 A B5 RS F R 4 A CTLD (MR fiir
4 4 CTLD2-1, CTLD2-2, CTLD2-3, CTLD24 ),

1 y
Sc CTLD2-1 1 - "
Sc CTLD2-2 1 -——EpONIDADNPTRFLTDTK

3

TSNLINASLHLDUTQAQT

DG———ISHAMNN-JSFLFN-——QQDLVT
H
Sc CTLD2-3 1 -—{865———{LRAGAS{$YLLG-——TGRGYSSDARTKEI TSGA—————DLVKIDDLDSKAWY-~ENLRLGGIG——TEIRRA
Sc CTLD2-4 1 -—{8PAG——-—{QQCEQSSeYYFSPP-NASFAATLFEAKEK(GRDMV PGS IRQQV TRLAVNDK T} WLy
HOVTKGG————— HLVIITSK
ELQG—————TVAIPRNAE,

Dr illr2 1 —{savi—— THSGGK-{8YYFS—— TV
MmMBP-A ILKSKLQLTNKLHAFSMGKKSGKKLFVTN-—HEKMPFSKVKS

Sc CTLD2-1 106
Sc CTLD2-2 134

MmMBP-A 117
WND

LRNS————] DLMVVRNRDOWINIQTETYRTDG——H
KLNVPAG-KTVSLLSLDSVDDLRSIKTFLSSYDTSGSLLPY

k

DFLASKISVT - Wy
NKAIQEVATGIA-——F

ACVNKLLQAQPDGAPG—

BLAST 43745 52 3281, ScCTL-2 f#) 4 /> CTLD #f
AL R 24% ~32% (1) o

L
HGL

ANSSTWTWFGSLPTDRSLIQ--#S\Pg}—— NGGEENGVE!
~DLKVRNVHQFDSDQNNPPTQSVISHAQESY-—————+ JANYN VMY =
CLGHSLGATE

TILDNE-—

*

— AHTTYIWDRVQYG-GDVILIN--WRAEgDf ——— -§vonaD-FpamnerE-—
-DRATEGSYVNQDGTLANGSLINN INDWAYp ——— RSLHQNMGVMYQGE-——

-DMHTEGRWVNVDNQPLNKSVEF NGYVEPDNWTHS!
Ir-DEATEGQEMYVTGGRLTYSNWK-—KIEZY-———4HG

WTGL EPN

XFECHIFH PSSR H NCBI [, CTLD H 6 AN FR <7 ) 2F bt 2 B 76 7 1) b J5 F 5 Sk 45 s CTLD A9 PR~y & 7 WIGL” DA K 45 4 3 o
Ca®* S AL 2 MPRFSE)F“EPN” “WND” I ERE L JFAEIP 80 T bnil, 2 S & A EIRN « " 70750 F Jrtsil

CTLD of Danio rerio illi2 and Mus musculus MBP-A were obtained from NCBI GenBank and were used to sequence alignment, Six

conservative cysteine are label by arrows above the sequence; “WIGL” , “EPN” and “WND” motif of CTLD are shown in the last line. The

glutamic acid involved in carbohydrate binding in Ca®* binding site 2 is labelled with an asterisk

E1 4t CEBRERERE ScCTL-2 f§ CTLD £ EF 5Lk 3T
Fig.1 Multiple sequence alignment of 4 CTLD from ScCTL-2

BLAST 4347 25 5 % B, ScCTL-2 5 — 4 1 2%
4 /> CTLD 1 C BUEEHE RAHMLE fie ey, W0 5 36
M40 macrophage mannose receptor 1-like ( XP_
022286296. 1) L g 42% , 5 K 4 i C-type
mannose receptor 2 ( XP_019926684. 1) #H 1Ll & K
31% . MHh,ScCTL-2 5 — S5 4 Zh ) B 20 i
HESHZ AR 7y CTLD HA 05 AL, 40
53¢ 5481 macrophage mannose receptor 1-like( XP_
005173902.3) %% 3 ~ 6 4~ CTLD . 3¢ & £ C-type
mannose receptor 2 ( XP_001344010.4) %5 1 ~4 4~
CTLD AHLEE Sl 26% , ¥4 ScCTL-2 [ 4 4~ CTLD
B4 ilh2 (NP_002429. 1) /B, MBP-A ( NP_
032651.2) 4 CTLD #47 BLAST 2347 (& 1) . 4
Frés R s, 4 A CTLD ¥ &4 6 458 2R )
PPEEIR , BIRAE AT KA CTLD,, Horpr,
CTLD2-3 . CTLD24 [ “ EPN™ 3% ¥ 52 4 1%L <F,
CTLD2-1 .CTLD2-2 [J“EPN" S 45 1 ~2 4
BEMR 1Y 2878, AH B e O 1Y i 2 R 52 42 IR 1o
“WND” SEFEFBERFEF 4 A CILD o, sy
REARGERIRSF o WA R WIGL” 71 4

A~ CTLD WL 1 ~ 2 AN FEIR & A 78 S T 2047
o
2.2 RERENHH

¥4 ScCTL-2 5575 — AN [FFES 4 A~ CTLD 1943
5% C R 2 LR ScCTL-1 DL &% A5 FL A Il Cflec-
4( ABB71676. 1) HifLHi Il Cflec-3 ( ABB71674.
2) B 5t ill2 (NP_002429. 1) F1/N B, MBP-A
(NP_032651.2) ) CTLD #:47 R 5 & & W 7 Mr
(E2). Hrgs R, THHEShY CTLD JE A%
B — AR, R R C RIEEE R v
fLE D1 Cflec4 . Cflec-3 43 %Il 32 4 4~ CTLD Hi1 3
A~ CTLD, A4 B 4 45 1% C BUEESE &R CTLD HE
FE 772, MIKEE R N 3 2 C 3 45 451% ScCTL-1
DL AL RS U Cllec4 () CTLD HEJP i #4404 i8R
R FETCB HESY) C RIBESE Z b, & 4 4~ CLTD
)3 B C RIBEE R WES 4 4~ CTLD A —3; %
34~ CTLD [ 4 Ff C BIBEHE R M55 3 4~ CTLD &
H— o FHNBRT ScCTL-2 b, Hidx 3 A4~ C AlEE
LR IWETI A CTLD [R)RE4 BEAREE T HES ) o 7
I R o

http: //www. shhydxxb. com



24 A PN 28 &

76 ScCTLD1-1
37 Cflec—4-1
12 Cflec—3-1
ScCTLD2-4
57 SCCTLD]*‘}
3 39 Cflec-4-4
32 ScCTLD2-2
Cflec-3-3
6 ScCTLD2-1
22} L Cflec-4-3
32 ScCTLD1-3
60 ScCTLD2-3
Cflec—3-2
W‘_1:5ccm)1—2
76 Cflec-4-2
Drillr2
Mm MBP-A
0.2

{E MEGAS R g AR %) 28 Clustal W-generated £ 5 H, X} )
CTLD JFFiAT R G R BRI AR EE . FHFMEE HEREAT 10 000
WHSER, H P ERr BEE (%)

The phylogenetic tree was constructed by Clustal W-generated
multiple sequence alignment of the amino acid sequences, using
neighbor-joining in the MEGA 5 package. The topological stability
of the neighbor-joining trees was evaluated using 10 000
bootstrapping replications. The numbers at branches indicate the

bootstrap values (% )

2 ScCTL-2 HJRGZREEW DT
Fig.2 Phylogenetic tree constructed to show 4
CTLDs of ScCTL-2 with other CTLDs

2.3 mRNA RiESH

4l C RUBEAE R BER ScCTL-2 7r f F 45 19
AFAAF I RBRH B AL (B 3) . &
JERE AR BN, ScCTL-2 75 fi B 4 458 Ji ok B vh
A B T HAB LU (P <0.05) , fE 6l
(AR 2R3 AR T I IR B AH Bk 3 i T H R
(P<0.05) , FER AT 5 UL B AT ik ¥
AREN2ZER(P>0.05),

N E 4t C BIEESE R AL ScCTL-2 2 15
G FERA LA i real-time PCR A /8%
YN EA J5 48 h P 4 I8 1M 200 it Hp 7 A 3 R 0k e i
B[] AR A A . 0 BT 25 R 3R I - 445 098 1 448 e v
ScCTL-2 114 %35 5 AF 4 10 B Y 4 ¥ (0 R A8 BR 1A I
(56 4 /DR IR B3 B (P <0.05) , 3 F5
24 /INB I8 B o e 5 FE R B8 TR )T, 4 196 0t 24
JLH ) ScCTL-2 FEIRYL A 8 /NI V26 12 /N 1Y
FIRE W E R T HSHT (P <0.05) ; R P Fh iR
JE 5 48 /NI, 43 158 1 20 g f ScCTL-2 (1) 3k i
Hylelig = IESTETKF-(P>0.05) o WLIE 4,

http: //www. shhydxxb. com
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Relative experssion
leval of ScCTL-2 mRNA

400 c
mam _C © g

THEL SHEE FAE G O T 7J<"““
Henolynph Mantle Foot Gill Liver Gored Si

ScCTL-23%: I mRNAAE X ik &

MR SMERE F AL BT TR R IR AR S T A
T HLGURR RIS E . A ALFRIKE LA SeCTL2 1E7F AL
IR A R 23 deb o SEHE EAT 3 — Al 5 22 B, 2 B ) 1
FIR IR TR IR AR5 TR N 7E 77 I 8K AT Y
TR BHEDPHME S EWBEXEH (n=3),
RN ¢ K85 B R Ty 22 AT R B R T, IR LA P <0.05%
RIS
Relative expression was carried out by real-time PCR in seven
healthy tissues. Relative expression level of ScCTL-2 in different
tissues are expressed by the multiple of their expression in siphon.
Bars represent the mean = S. E. (n =3). T-test and one-way
ANOVA were used in the significant analysis and the small letter
above the bars represent significant difference ( P < 0.05)
between different tissues
3 4g C BURERERE ScCTL-2 By
fZRAELS mRNA HNRIEE
Fig.3 Real-time PCR for healthy tissues
of ScCTL-2 gene

e 100 S H BRI S. aureus
o= = sl EE V. anguillarum
§5% wof =S .
2 I
E260
£33
EDZ
S 40
s © *
N & —
23 8 9
5L3 |
? i

o111 . . afls

0 4 8 12 24 48
R GL I ]
Post-infection/h
FAEAE LA O h AR RN E B B . Bl DR {E +
S E.MIEREM(n=3) o R ¢ #5055 KK Iy 22 400 8
B @ I P <0.05 FR2EH BFE
T-test and one-way ANOVA were used in the significant analysis
and the small letter above the bars represents significant difference
(P <0.05) between different times post-injection
E4 BILSECHBHREFSEINERE ScCTL2 EHF
740 4% M 48 A B AR X R ERERT B A K
Fig.4 Relative expression of ScCCTL-2 gene in

hemocytes after bacteria challenge
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2.4 HEXEK

BE LI X 1ScCTL-2 (& 5) BE4 5 M an
(ECPH ) FORE T DA S BEAETE P 58 Ca® " Rttt
17 TIGE o WHoE 4 RRW], rSeCTL-2 X 52 55 >k ]
()5 MG (B ) B &ESE 1 Pk DL K Bk 4 B
[ Ca® " aME— 30, BARAS F Bon 405 (ELR)
TEAMAEH BN AR EEEL(E 6 A) ;4
B (EBE) FEM A rScCTL-2 , HZE i A& 4
Ca’* WL R MIBEAR K AL (616 B) 5 4IEE (I
B ) 7E A 1ScCTL-2, I H 2% vh 3 W i A 10
mmol/L CaCl, fIEHLT %A W] i &E4E S vy (&l
6 C); TEZ P N fin A 20 mmol/L EDTA #1fi ]
Ca® " FEVEAIEBU R, 48 ( ELI) 1 RE & A W A
HEAE I, H IR AN RE 53 9 Hh e 4R 5 2 15 A U
SEH (K6 D),

8 3B KIGHT &

V. anguillarum E. coli

SH O ERE

S. aureus

M 1 2 3 4 5 6 7 8 9 10

72 ku—»---- . anEh e —— e

26 ku—»

-— - -

M. M4 & Marker; 1. #AETUE; 2. WE; 3. 10 mmol/L
DRI VE ; 4. 20 mmol/L BRIV ; 5-8. 50 mmol/L Bk Mk 1%
M5 9. 200 mmol/L BEMEYERE s 10. 500 mmol/ L MR
M. protein marker; 1. sediment of ultrasonication;
2. breakthrough; 3. elution by 10 mmol/L imidazole; 4. elution
by 20 mmol/L imidazole; 5-8. elution by 50 mmol/L imidazole;
9. elution by 200 mmol/L imidazole; 10. elution by 500 mmol/L
imidazole
5 rScCTL-2 #hi{t, SDS PAGE H ik E
Fig.5 SDS-PAGE gel of purified rScCTL-2
dyed with Coomassie blue

Aol B 2 FRAT B

B. subtilis

TP 1 B

S. cerevisiae

R B SZI 4 4 41 A, TBS; B. rScCTL-2; C. 1ScCTL2 + 10 mmol/L CaCly; D. rScCTL-2 + 10 mmol/L CaCl, + 20
mmol/L EDTA
Four groups were designed in agglutination assay for one bacteria or fungus; A. TBS; B. rScCTL-2; C. rScCTL-2 + 10 mmol/L CaCl, ; D.
rScCTL-2 + 10 mmol/L CaCl, +20 mmol/L EDTA
B 6 rScCTL-2 ZERFE Ca’ K E T @I E . KB H. . ¢ EaHHRE A EF AT EMNRER AR EE
Fig. 6 Agglutination activity of rScCTL-2 to V. anguillarum ,E. coli, S. aureus, B. subtilis and

S. cerevisiae at different concentration of Calcium ion
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Sequence analysis and bacterial agglutination of C-type lectin gene ScCTL-2
in Sinonovacula constricta

LAN Tianyi, NIU Donghong, LIU Xiaojun, PENG Maoxiao, LI Jiale
(Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Minisiry of Education, Shanghai Ocean University ,
Shanghai 201306, China)

Abstract: C-type lectins are a superfamily of Ca’* -dependent carbohydrate-binding proteins that play crucial
roles in invertebrate immunity. A novel C-type lectin gene ( ScCTL-2) was identified in razor clam
Sinonovacula constricta. Sequence analysis showed that the full length ScCTL-2 contains a 1893 bp ORF
encoding 630 amino acid polypeptide with four CTLD ( C-type lectin domain ) and a N-terminal
transmembrane region. The special structure of ScCTL-2 protein revealed that ScCTL-2 is perhaps a new group
of invertebrate C-type lectins. The ScCTL-2 was expressed in almost all tissues, with highest expression in
hepatopancreas and the second highest expression in gill. Bacterial stimulation up-regulated ScCTL-2
expression in hemocytes. The spatial- and temporal-specific expression patterns of ScCTL-2 suggest it may be
an immune-related gene in razor clam. Recombinant protein ( rScCTL-2) displayed a broad bacterial
agglutination spectrum, and the agglutinate activity was strictly Ca’* -dependent. Tt could agglutinate all the
experimental bacteria only if Ca’" existed. The results suggest ScCTL-2 is a novel gene possessing common
immune characteristics of invertebrate C-type lectins.

Key words: Sinonovacula constricta; C-type lecting bacterial agglutination
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