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# E: ME & Ctenopharyngodon idella FF¥ cDNA X+ A3k RaEFAN. Lok REF 4% cDNA A
1128 bp, H ¥ 5'FEHARK 229 bp, 3'dEHEFR 104 bp, R AT A FEAES 795 bp, %A 264 NRABK. R LIS
FREORBRBEFERLONFL XA RLE., REZSRBBRETF I, LHET O4HELRAK (CRD) #
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Cloning and functional analysis of the collectin gene from
the grass carp Ctenopharyngodon idella

Qin Li, Meisheng Ma, and Chengyu Hu

Department of Bioscience, Nanchang University, Nanchang 330031, China

Abstract: The grass carp (Ctenopharyngodon idella) collectin gene was cloned from mixed liver and kidney ¢cDNA library. The
full length sequence of grass carp collectin was 1128 bp, contained a 5" untranslated region of 229 bp and a 3’ untranslated region of
104 bp. The open reading frame of grass carp collectin was 795 bp which could code a 264 amino acids polypeptide, including a
terminal codon. Phylogenetic analyses showed that grass carp collectin shared the highest homology with that of zebrafish (Danio
rerio). To understand the function of grass carp collectin, we expressed and purified the recombinant protein (Pcrp) that comprised
carbohydrate recognition domain (CRD). Agglutination of Aeromonas hydrophila and Staphylococcus aureus etc. and sugars
inhibition experiments showed that: galactose, glucose, mannose and maltose could inhibit the agglutination of Aeromonas
hydrophila. Maltose could lower the agglutination of Staphylococcus aureus, whereas peptidoglycan and glucose inhibited it well. In

addition, the activity of grass carp collectin could not dependent on Ca*".

Keywords: C-type lectin, collectin, carbohydrate recognition domain (CRD), expression, grass carp
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RIBER MK, H—REDTAHINHL1301
B4 TR B% 4 R 1Y BE 55 R B Bk (Carbohydrate
recognition domain, CRD)**!, i CRDI)— 2K &5+
(1) 22 52 0] LK C-BUBEAR 340 R SR . 1T AL i
TR EBEER . R . AR B g
W H B2 R R AR R R TR
H, BRI L8 i C- B HELE R Ak 01 il 2L 4l .

IR EESE 2 (Collectin) & — B AJ ¥ 4 1 A5 2
PONZAR, WA H @SS 8%ER (MBL), iR
WEHEY AR H (SP) AFID, NFRIRBEE R
(CL-L1) . 46 kDafit Jfi#ESE R (CL-46) . & [ &K
(Conglutinin) 45, J&HHESIY)JE K e i B 2257
T, 520 R Y B 5 5 R DA s 4
ML PON 52 . I EEESE R D) fiE 2 CRDIMA
7. CRD AT BEFEME TR 22 i Ak W R 2 J8 e 4 i
FmHA R i H M (Man), HEZREE (ManNAc)
Foa bl (Fue) SERUMESEHE , I i fih % &% Fh
I BRATUH A0 38 A MA | o8 B e R v AU S
S Ve I e B 3R e R g T,

HErE /a7 N Homo sapien N/\NEH Mus
musculus 552 T b GE TR R AL, O
TR T IREEEER 5 A B G MR v PP e fo iz
(18 g B A LA T T I 0 A A A ol AT i e R A
PEE—IBE PR, IREESE R AERE S i Danio rerio %
Rtz A0 AR I RE IR AS
Z 0, AR NE A S cDNA SCUFEF eS| 1 4
va R, 2RI RN AR AE 2 A A A Ok R R R R
(GenBank Accession No. GQ141696), JFEFRIL. F
FEEATRAT T FE A0 5 e 3R A5 SR S ) F 4
B (Pcrp)o BEERSLH R Porp HA BEEZ RN AN
MITIRE, [RIBT AR 2L 74T T Perp BEAR 20 TR 1Y 53 AL
B, ASEXT TR R B R e R A —E
(h=9"E

U et
1.1

AL cDNA CE (34K & pBluescript
[[SK, i F W MKW FF A DHSa) HIASEEG 2= AR A7

FIRAK pET32a I | Novagen /A ], #FiAHE BL21
(DE3) pLysS 4 H Promega /il . &4 5256 7%

M &R YRR L Rt S R,
M AR T A TR AR S5 A PR R 58

FREIENDIEE EcoR 1 | Xho 1 Jeif i) &
F TaKaRa /Al BEIFSGRFI & . TR/ N2 alifh i
W HRAA T ; PCR =Haifbid# & [ BBI
/AN #l; His-Bind Purification Kit IJ H Novagen /A A,
12 HEaRFEHEEFRNTERES FIFIE

MR BT80N K L C-RIBESE 2 cDNA J¥ 5115
A FRICERE S S'-TGGAACGATGTCCCCT
GCTCTGACTCT-3', HIZ#R i ik & i 2 K
cDNA SCJE, KI5 N YG006-E03 1 Tafeh 4238
o SRJA R pBluescript [I SK A& I iy 549
T3 (5'-ATT AAC CCT CAC TAA AGG GAA-3") #l
T7 (5-TAA TAC GAC TCA CTA TA-3"), ¥ 'H4i%5e
R, ROWARZ N 7K 18.75 uL, 10xPCR J2 v 2% ik
2.5 pL, 2.5 mmol/L dNTPs 1 pL, 10 pmol/mL 5|4
% 0.5ul, HW 1.5 uL, Tag W 0.25 uL, PCR JZJi
ZF: 94°CTHAEME 5 min; 94°C7AEME 30s, 59°CIE Kk
30s, 72°CIEM 90 s, 30 PMEFF; 72°CHEfH 10 min,

DN ¥ J5 i FH ORF finder . SMART %578 28 5 {4t
FHHEERTI , A T 500 oy FHRE IS, e
Ry E A R
1.3 RESREZHNRGFHNLSH

1E GenBank A R IHELE R, &R ITH4L
Clustal W 3K PFHEF b X5 Br Rl I8 o 3t i Ak 23 A
i 3 A MEGA4 FHAB G % 1154
14 Pcrp BEEANREZFIER AL

R 4l R 0 B A 2R T SRR T 1 X
Y : 5-CCGGAATTCATG-AGTCCATGCCCAGAGA
ACTG-3'Fll 5'-~ACGCTCGAGCTA-CCTCTGAGAATT
TCACCG-3', b & B Ji S #5645 % CRD cDNA J¥51
B B Bt B B 4K pET-32a, M FE IS #54kK
%7 BL21 (DE3),

¥ BL21 (DE3) B A 20 mL & &9 50 pg/mL
Amp 1y LB ¥, 37°CHkGEHIR, BT
200 mL &% Amp #Y LB 35, 37CIRGEFRZR
ODgoo H 0.6~0.8 B}, INZYEEE 1 mmol/L 1) IPTG 5
FRIK 5h,

SDS-PAGE HLJKAG S0 1 BTRIARCR : 12 000 r/min
B0 10 min, Y4E 200 mL 411, LA 12 mL binding
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buffer B2, WAWIE, 12 000 r/min &.C> 30 min,
WAE EIET .

i His-Bind Kit #A/EFWHifbiy (His)s in2E i H
PIEE . DR AR 1 A B 2B i 2l Ak R AR Perpo
1.5 Pcrp EEERW

T 96 FLATH A 20 pL ¥R JE A 0.670 mg/mL [
Perp, BALHIMAKRIGAFR . 7SR . IR
xR I A ER A | AL B R AT IR L REOK SRR (W
BEWOCHE FEAE ODegoo 7390 : 0.015. 0.044, 0.015.,
0.024. 0.032, 0.021) 4520 pL. FEAIETE 1 h,
DL I o 26 25 0 AR BRER KA X BE, BG4
¥E4 1 mmol/L CaCly FY Pegp VE AR IE
1.6 HEHDHIKIE

439 FE 8 7K S HL T A2 O 20 uL 80 mmol/L
S ATREIR (AR B KO . P30 . 20
T EEbE . 22 2E0E . 4 (O 4 Bk DA B R T IR SR
HERWE . OB IR SE e O kIRl 1.5). TiCE
1h, Bif.

2 %

2.1

EaRFEREZERNTERS FHIE
TR A JTFE cDNA SCJE Fp i gk 15 21— A9 5

H YGO006-E03 (14 52 ke , HAZ 1 W2 51 K 1128 bp (&
D)o 2007 R B0 (5 2 A0 BT, i o fo I

ER

1
Fig. 1

4K cDNA (A 2),

BEaRERERERNRE
Cloning of grass carp collectin gene by PCR. M: DNA

marker DL2000; 1: PCR products of rass carp collectin gene.

1 GGAGGAGCAGTTCGTACAAGTCTGAGCAGAAAAACTTTCTCTTGTTAATTCTCCCAGGGA
61 AGCTCTCTTTTTATTGCTCTCCTCTTCATGGACTTTTATTTCATTATTGGTGATCTGGAG
121  GATAGGACTACAAGATAAAGACATAACTTTAGTCAGACGGACTACTTCGCTTCGCTATTA
181 AATAAAGAAGAGGGTGGTCGACAGATTTACTTAAGACTTAAGACTTAAGATGGAAGATAT

241

M E DI

TGAAAATTACACCAGTTTACAAGAGTTCACGGAAGATACAGCTCATAGTGGGAACAGACC

S ENYTSLQEFTEDTAHSGNR RP
301  TATACTCACATCACAGAGCAAACAAGGTGTTCAAAAAGGGGCGAAGTGTTTGAGGGGGCA
25 1T L T S QS KQGVQKGAZKT CLTR RTGAQ
361 GGCAGCTCTGGTCCTGCTCATTGCTCTGCTGACCTCAGTTTGTGCAAACATTGTACTTGG

45 A AL V L L

I ALLTSVCANTIVLG

421

CGTTCTCTTGGTAAACAGTCACAGATCATCTGTCACTGTAGAGCCAGACAAGAGTGATGA

6s VLL VNG SHRSSUVTVEPTDIKSTDE

481

GTCTGAAGCTGCGTCTCTGTCTCTCAAACTTACTGCCATGCAGGAGCGTTTCTCCCACCT

8 S EA A SLSLKLTAMQETRTEFSHL
541 CTGCTCAGAATACACAACTCTTGGACAGACTTGTTCAAAATCGGTGATCAGATGTAGTCC
s ¢ SEYTTLGAQTCSIKS SVIRTCSFP
601 ATGCCCAGAGAACTGGATACATTTAGAAGAGAGGTGTTATTACTTTAGTGATGATAAACT

125 C P ENWTIHLETETZRCYZYTFSDTDEK U

661 TGACTGGCAGCACAGCAAAGAGAGCTGTGCGTCCATGGGCGGCTATCTGACAATACTGCA

145 D W Q HS KESC CASMGGYTULTTITLH

721  CAGCCACGAACAACATCACACCCTTGAGGGTGTCGCACGCAATCATGGTGGATTTGACTA

165 S HE Q HHTTLEGVARNTHGGTF DY

781

TCATTTCTGGATTGGTTTATCAGACATTGAGACTGAGGGAGTGTGGAAATGGGTGGACAA

225

G G 1T HGEDGCAVLDSTRSEKTWF I

961

245

I CE MDFP

1021
*
1081

2 HERKEFEREESK DNA REIESHRER

CGTGCCCTGTGATTTCAGTTATAAACGTATCTGTGAGATGGATCCTATCACACTTAACAT
VP CDFSY KR
TTGATTGAAGTTGAAATGTGTACAAATGTAGCCTATATGTATTTTTCTATTGCCCTCCTT

I T L NTI

TTTTAATAAACGGTGAAATTCTCAGAGGCGAAAAAAAAAAAAAAAAAA

Fig. 2 Nucleotide sequence and deduced amino acid sequence of grass carp collectin. EPN motif was denoted by shadows. The
transmembrane domain was denoted by underline. The carbohydrate recognition domain (CRD) was denoted by real line frames.
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M P e R R, R E RN 2K
1128 bp, Hr & A 5uidE B 229 bp, 3k
PEIX 104 bp (K ¥ H 18 bp ) Poly (A) ), 1085 bp
ARG (AATAAA), FFILREEHE (ORF) fif
T 230~1025 bp &b, W 1 4~ H 264 A EIEFRLL LAY
EHT (K 2), Hr, 46~68 aa NIEEIX, 125~256 aa
JBEESE 5 (CRD),

Nl
O

S

22 RERERHARFHLSH

M 3 ATDE W, RIEEERIF bR, B
o, wfa ., AR, L R, X, Bl
AN BT —3, FREFRKEIAT—70 32,
2.3 Pcrp B9&E1L

HWZ KSR /h—3 R Ni-NTA #f5
RN A ZRIE Y, BB ARSI Pero
(K 4o PB4 T-70°CORAE& .

100 Danio rerio (CAK04178.1)

L— Ctenopharyngodon idella (ACS16011.1)

15

Epinephelus coioides (ACO06101.1)

Oryzias latipes (BAD93253.1)

Xenopus laevis (NP_001086907.1)

Manduca sexta (AAV41236.1)

Y-5VE

T Sy ey s ATIAR
Lutzomyia longipaipis (ABA39526.1)

n
D

Homo sapiens (P11226.2)

80
0
82
-
|- Pa"ifa"LaCus
S allus eallus (NP 08
Gallus gallus (NP_989
99 R
99
73 ; Bos taurus (002659.1)
. :
0.2

3 REBREZRMARFHLSH

Fig. 3 Phylogenetic analysis of collectins. Note: Danio rerios, Ctenopharyngodon idella, Epinephelus coioides, Oryzias latipes,
Xenopus laevis, Manduca sexta, Lutzomyia longipalpis, Bombyx mori, Pacifastacus leniusculus, Gallus gallus, Mus musculus, Homo
sapiens, Bos taurus represent the collectin gene of zebra fish (CAK04178.1), grass carp (GQ141696), Orange-spotted grouper
(ACO06101.1), medaka (BAD93253.1), Africa Xenopus laevis (NP_001086907.1), tobacco hornworm (AAV41236.1), Sand flies
(ABA39526.1), silkworm (NP_001091747.1), crayfish (AAX55747.1), chicken (NP _989680.1), mouse (NP 034906.1), human
(P11226.2), bull (002659.1), respectively. Sequence accession No. is showed in brackets of the figure.

El 4 Pcrp HIEZFRIZR AL

Fig. 4 Prokaryotic expression and purification of Pcrp.
Protein was isolated by 12% SDS-PAGE. M: mid-range protein
molecular weight marker; 1: non-induced; 2: induced; 3:

purified protein.

2.4 Pcrp HIEEEETNRE

G EER IR, B Pegp X 6 FPANE ARG A [F
FERERIBESEME A (R 1), Ca REgmilidE. ATt
Bl Porp SANRSE G W0 FHLEE, BEH T =2 [CH
A TR 1) I 7K BRI R B 2 P T ) < v R
BRI AT R G 25 (R 2)0

IACEZLE . B0 . H BRI 200 4 Fhois
5, Perp FREKS PP BEEE I B T RE, JoHE
H 2 2R SR TP . A 22 25,
Perp 540 v (03 4 BR TR A E S WD Wl R R, T Ik SR b
FH: 2 W 2> (i BE A 52 B4 ]

3 ik
CRD WAy EPN 72 C-HIBEE R 2R HE
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F1 Pepp MHAEMEESHEREIER
Table 1 Agglutination of bacteria by Pcrp

Bacteria Agglutination Ca**
Bacillus coli ++ +
Bacillus aerogenes +

Bacillus proteus +

Staphylococcus aureus ++ ++
Bacillus subtilis + +
Aeromonas hydrophila ++ ++

++: agglutination is obvious; +: agglutination.

K2 Popp MIEKSBEIAE. &5 G EEIKE I
£1ER

Table 2 Agglutination inhibition of sugars for Aeromonas
hydrophila and Staphylococcus aureus by Pcrp

Sugars Aeromonas hydrophila  Staphylococcus aureus
Comparison ++ ++
Galactose + /

Glucose + /
Peptidoglycan / -

Mannose - -

Maltose - +

++: agglutination is obvious; +: agglutination; —: no agglutination; /:

no test.

bR —MBOkUL, EPN AR I I 6 4 2 Fl i it
FohEa®, HkgRE ¢ MEERPE——4
CRD i T N 3 51, B 240 = R AH 50 5
Fibtte P, JCis AL bk 2IEIRE b, R
B R MRS R E A B KAE . 53 —J5 1, AHF
FCRER R R FEEE R (GQ141696) 5 HE D
FRGKFEGE (K 3), HS5ABEM 77055 e g
ERWTFIEERAAIT, #5A EPN £F R 1 015
RS, BT DL FIESE, 4D GQ141696 J& T C-
LT A 2L DR S M 0 e S B 4 R R A

TR MR 25 R A SRR R A Y ORI fa . H
o, REK AR Y 2 RBAE TR, RED IR E Y
NG PEISOAE . RS AE . 4 e OO R A BR AR T
PGP, s — e g iR . a2k
W RIE R IR F YIRS, R EEE RS
A 4 S P A2 PR A BT AR S A P R A4
BAER . ARG RAYIAET . RIPRIEN Perp A
B RB A Ay il 25 i B A1 s /K /P T P 4 € ) % B

Journals.im.ac.cn

WL A, ERREEE KA . AT . RIEAT
W R ECZPA R AE 2R (R ). XERBIRM
JB I BESE R RE UM A4 & Z MR ) 1 S A dn i, [
e, Ele—MaER R TIB R BEE RN T

AR R JRURE AR R IR B AR T R S LA 2
Bk oSS & 00 S A G, X BB AR A 255 b
DRI 0 1) 40 L sl 4 L 55 PN 52 R R 0 1 R b
REZRBEEH, H, EPN 3 MEIERREI N
PE T AT B8 J& CRD-BC AR 25 & R Sk 119 3 3 e 2 A
F, IR SRR RN C R, AT R
TN AARE . IRRME . THERME . AP
LRI . B O A BRI . HOBE
RORKE, &FEARKIAR, Hr, HERmx
PR R BERERA TR (GR 2)0 XAk 5 H 820
AR S PSS 5 T N b/ BUSF I I BE AR R b L 2 A
FEUO AR, SRR, 22 36 RA TR
T Perp BESRTE /KN, (H R T S0
EERTAMIBELE o [RIRE, FFURE . MATHERRAC T gk
PSR A BELE , TIRERBEN L Popp 2R EX) 4 08 (5
HIE R BELE . R, Je )RR 3R B AN T 1Y O3
THLERATRE a2 . — 7T, AT LABR AR A9 2 e
BESE AN > TR A BRI 22 5, T
— 7T, AT A A T D O A 2K [ — Fop
O ATTEA TR 20 L A R B0 B 25 5 7 R 7 M
BEAR R BEAE VA 5 B ALY — 26 ] 1, 42—
BE TS5

BRIET C RIBHE R ZE M, (H w0 i e
ERZRIEDREFFATE Ca”' &5 (& 1), XAl
AES B & B OB AFESLF “QPD” . “KPS”
I “LDN” F36, AMBEIE, SRR Ca® i i
JBEAE R W RE AR AR T HAB AR SE s b . i,
W48 Osmerus lanceolatus WY JREELE 28 AN
Ca™ ) B-2P LB &t ENEEXTER Penaeus
indicus R P XTUF Penaeus paulensis it )R EE &
WATEME T (Ca> 1 Mg™) HAE.
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