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WE: #ANBIA LM AT CHREEZNFTUREA R NE AT ERAEL LT R F N H
EHRANREREEFERFEOLA, ERAAREXLAZASTTERAGT C-HREEZH
B By 7 A & FF o B R B 45 A 3, ( carbohydrate recognition domain, CRD) # 4T 7T A k%, 3 @&
WAL E k1T T 4 B 8 & A (rFelectin-CRD1 #0 rFclectin-CRD2) , RS MR T T, &
AEMEAN SRR AR EMWH AKNER FLAH C RBFEW, LB EFKT
WA KR BEBELHREMX 2 FHEX I, 5 % 4 RiIE 5%, Fclectin & — # #
AW C-AREX, CAREAFTEANTERARTEENEARANZR, E—ERE LA

5 T AL B ARG SRk A ey B AR

A P E WA CAREE: BRASHE: £R M BAKK R MEER

RESZES: Q786; S917.4

T AR, T IR 5 19 AT A 4 6T IR 5 B M ok
TERMETERSR, x5 H G 2 AL A B T
A L T A 7 S B A TR )RR O B B
HTA R 75 MR 50 5 28 G 19 2H B B B 52 Bl
AR B AL B 45 T 38 A AR 22 1) Rk 1 R F
o ToEHESh Y B = 58 35 1 3l LM S R 4,
RS R 1 1Y) 2 TR B 82 B3 A AL T (A 9 8
0 M S5 ) ok HIRAE AP A5 B AR BB W, TR g R
AW e ARG A — A TR O R AL
il o BEA s I A A T b O Al 988 5 R M A i I
A R IR 5 K, B R TCH HE S K
S 3 4R 5 32 & ( pattern recognition receptor,
PRR) YU AR B A= W) 26 1T A7 £ 1 8 B2 £ S 1
I3 F A X B UE Y TR A T e EA S AN
O35 25 K W PR O JUAH 5% 43 7 A 5 ( pathogen
associated molecular pattern, PAMP) , {1 £ & fu
YR IR N RN 2 IR S

%5 B #5:2012-04-11 &8 H 8§ :2012-06-04

XHEIRERED A

PRR il i3 151 PAMP S L5« A3k 7, P55 7 52
SR 3 3 O A7 AE TR B A 6 2
Y175 5 % 220 11T 5| A 200 L 2 VR 88 SR, 28 o 2
LA 94 T 3 o A S R T MO T
V6 FH S ALRI0E S 358 100 % K S5V T T K
e S G 8 I 5 LR, i 2 3 B K I B 18
TR BUE R Y BT L PRR & AR 2 i
0 0 PR T o T A ok Ok i £ f 5 L 2 1
T T M 3 1 ob ol 4 B, A 3 Ik R B R
1 (PGRPs) . #: % [T B 14 14 45 5 % 4 (GNBPs) |
W NS % [ (TEPs) | 3% [ % {& (SCPs) | Toll-
like %% {4 ( TLRs) . B 1 i %1 % 4 % ( GALEs) il
C-TIBE4EZ (CTLs) " 7>, BE4E 1 56 K g o
o — R B AR R B A7 A AR A 2R A A A
Y BO, EE 4 C RS BN PR3 AF
W, Horp CRIBEEE RTE e R R B 1A
R 2R 4E 2 1 34045 CRD 2540, Rt 45

BETE . F R E AR 2545 H (30901094 ,30901119) 5 [ % R # % #1F %155 H (201 1BAD13B04,2011BADI3B07 ) ; Kt i H 4%

b2 5 437 [ (10JCZDIC18200 , 10JCYBIC09200)
BIIEE 704 4E , E-mail : jssun1965@ yahoo. com. cn
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1494 KoE O R 36 %
5 T OB 25 £ (i 25— e T 4 T B
S -0 B 2 4% b 1 B 52 4 oK 1) 5 A
1 RS
SN, BF9C % B T 4 < 3 o RESERIS
SO G A B B B L1 SRR
S A0 R I T 0 ML A P €30 1 S H ER R E IR (K

0 LIS AL, TS S 40 L b & R R R 2
Ak it BE I P IS e B 3 48 2 4 — &R A T LA
Je5] % lectin #MAR 2 BRI % T WL S
T R B FEUESE , selectin 1 32 2 AE F 24 40
RS B FIGE RS 5 collectins (1 3245 F A 5 5 0
KA AFR N SR R R E” Y A
YL — 2B T R VA AR, HATE &1
W FL Sl Wy b v BE R SEE T T 150 Fh C B BE AR
®' L FONEESE R SOk LA PSS AR
HEAS [ 240 6 (200 T 0 HG B AR B AR ) 2,
PATETC A HEZN Wy R & 00 S B R 2
PR FE— e e A HE S W i R g
amsh o' R B R B AR TF C
RIGEERMIE . HICHMES Y C BIBEE R4S
b —f BT — 4> CRD, HAE F 4 I 7T /2 AR
THHES Y s R G e BREE B AR, Xk T
B/ G0 92 BR B 1 FIAMAR A2 10 T B HE S K 10, 78
Hbp e R b OB B R HEN, T4, X TH
Mezh C-RIBESE RIIE A 1 ik — 20 &k, BB X
TUFE lectins (15 3 22 46 v 7E 43 25 2l Ak AR AR
BF 3% 1107752003 4R, 7E BE T X UF ( Penaeus
monodon) R T —/> & A CRD 45188 1) & H
PmAV & HAT — & MR dE UPE ™ o FRT, 16X i
TR C ALBEAE R T RLZe AT —Se il , JLAN X HF
( Litopenaeus vannamei) F 11 C Bl g4 R LvCTLI
Fil LvLec 431 HL A 3095 25 1 7 RIS 06 vE
TE H [E B X5 IF ( Fenneropenaeus chinense) T g2 Jig
WARTG 7 24 C-IB R RN, KU HAA —E
BB S RS 45 B s b

AR S 36 5 R 1T AR Hh DA v [ B A i 4 i
oo BE R AR — A S R g C-HY B AR R BRI
(Fclectin) , 2 18 85 7 (WSSV ) #il 5 % ik A 7
40 M v A 2k i 2 B BT AR R 5 AR R
W ARG B, 0% C-AY R4 R EL W P> CRD
RIS B BEAT T E 2GR A BT R R T O
TE R A PG RS B, A X RS 2 4k (55
1 5368 et LA B 5 0 DR EL AR R B B g
WAL A S 4 i 225, 3 Sy % I Y A B IR

8 ~10 em) 3K T KL T #H K 7 5 B IR FEAT PR
H L SLEG AT TE AR RAR Th S R R 7 d G D S
N R FRFEIR 5L ;s T Ak TOPIOF® Sy A S8 38 fR A,
ik F 1w BL21 (DE3) plysS J8% 52 25 41 g 1 Tt
U RARAEACRECA FRA 7 5 52 56w i FH 21 /9 B0
T BT e 2 DI RRT | <8 B0 (0 A 4 BRI A 2
FAFF I 5 = 4 2 FAT BT R L (0 S BR A
RHET K 7 % 58 0 35 B 16 O B2 8t v B 3K
pMDI18-T ity § TaKaRa 4\ w], 3 ik # {& pET-21a
(+ ) Hy A [ B2 e i PR IS T R AR AR TS DL

5% B 3K A TRIzol £ RNA £ Bk 7 &
(Invitrogen ) ; BR i 1 #% W2 N VI i . T, DNA % $&
fiti DNA marker ( TaKaRa ) ; i k7 32 B 57 & &%
DNA % Jig 2 4k 120 5 & N-£ Bt -D-4j %5 4 Jie (N-
Acetyl-D-glucosamine ) . D-H # ## ( D-mannose ) .
D-5- 4 ( D-fructose ) \D-#j %4 ##% ( D-glucose ) \D-2f
# ¥ ( D-galactose ) . Jif B# ( suerose ) . o
(trehalose) \DAPI( b ifg/f 1) ; N-£ Wt-D-F FL b
i ( N-Acetyl-D-galactosamine ) 1 N-Z, Bt-D-%5 %
¥ B ( N-Acetyl-D-glucosamine ), Jik 2 W
( peptidoglycan from Micrococcus luteus) . fIi§ £ ¥
( Lipopolysaccharides from Escherichia coli 055
B5) (Sigma) ; & 4 marker ( Fermentas) ; & i 7]
W83 Sy [ 77 w11 43 A 2

F AR # )% PCR Y ( Bio-Rad) ; s &
R R £ 11 5E 1Y ( Bio-Rad ) 5 18 i 8% 57 48 (- i 1%
S A BRA R BT B ) 5 PR AR DR &R
% ( BioLogic DuoFlow , Bio-Rad) ; & 2% % & .0
Hl (Eppendorf) ; % )t 12 i 5% ( Nikon)
1.2 & RNA B#REUR 58 —# cDNA & M

AR R F e ] B X AR 65— 7 R AR . 52 il
B b B, 22 B0 R A5 I 40 i, 2 IR TRIzol 15t ]
50977 T5 B B 40 A . RNA, 42 U B RNA 2
TR W B 0 B UK 5 R A IR 1 A AT E
FsE AT, - 80 CLRAF# M. L2 wL If 40 i
sk RNA Oy B S A, poly (T) 51 45 (AOLP: 5"~
GGCCACGCGTCGACTAGTAC(T)16 ( A/C/G)-
3") NG, B A —HE cDNA,
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10 3] IR A 55 E B IF C-BYBEAE R AL N (Felectin) ¥ B 41 2 3k K% 170 1495

1.3 Fclectin-CRD1 F0 Fclectin-CRD2 {j 3R 1% F0
it

P 8o L= S R B mr 0 5 b
Fclectin J¥ %] ( GenBank ¥ i} 5 : AY871270) Hil
pET-21a( + ) ik 8 AT I FRAE , W iH R A% R ik
2|4 Fclectin-F3 (5'-CATATGTGCTTCTATCTG-
AGCACG-3") Fclectin-F4 (5'-CATATGTGTCCC-
AAACCTTTCATC-3") fil Fclectin-R3 (5'-AAGC-
TTTTATCAGTGGTGGTGGTGGTGGTGCTCGC-
AGACGAAGTG-3") , iEs| 9y 5% & Ndelfifi vl f
ARSI 5 A Hind TG V)7 A5, LA i 40 i
cDNA JgtEH#EAT PCR S, 430047 15 JH: 3k AT A
JR DX s i) W > 25 44 5, PCR P alifb )5 5 5e
PR pMDIS-T 45 o BHPE v B A 70 ) o K U
J 1EAiff 1) FBH P ) Bk 5 2R K AR BTk pET-21a
( +) [ NdelF Hind 347 XY, 3506 W5 5 1
FL UK I B D) 1 B e 2R3k AR R, JF F T, DNA
AR W F A RIE Tk pET-21a( + )-CRDI
1 pET-21a( + )-CRD2, % 1k & 3 #T 1§ BL21(DE3)
plysS JB%3Z 25 4 M, K Ao 0 1 4 1) BH 1 5 B 0 A7 00
ezt IR 2 w]) |, R AR RS

TR A NFEFREEEF WA T 5

W1 mL B A R Fl G AR 45 A 20 mL g 6if
LB} Ff i b (& 100 pg/mL 2N & % K ), 37
€ ,200 r/min 53 & ODg 15 %] 0.6 ~0.8 I,
B T mL R 55 09 O, AR R AE 37 C
200 r/min ZFF RIZ&WE Sy 1 mmol/L [ IPTG
YRS PR SR 6 h,7E0.5.1.2.3 4.5 F1 6 h 735
BFE (R 1 mL) , f 0 4R B FE L 7E 4 C
10 000 r/minZs 4 N B0 5 min, & eff- 17 T - 20
CHREA . EREAFES PN 100 pL FFEZE i (1
mol/L pH 6. 8 Tris-HCI, 1% & B i, 0. 154 ¢
DTT,10% SDS,10% H i) 4L 2, ¥ /K % 10 min
SLR DR B O B AR S 64T 15% SDS-PAGE
HL DK A I, DA G 2R 0 de B 15 S (R]

FHEGU S BEAR AR KRR R
WAE 37 C 4T K& 85 & 5k % 5 3
ODgyy s H7 0.6 ~0. 8, I AL JE 1 mmol/L ¥
IPTG S35 5 h J5,4 T4 44T 10 000 r/min
#5010 min WA TEK 4% 1 g W E{A/10 mL g1
ZEwp i (1% TritonX-100,2 mmol/L EDTA) [ Lt
191 B B A, TE UK 25 A1 B S i L4 °C 10 000
r/min .0 10 min Y05 AT 14 A2 T8R4 DR I TR

(300 mmol/L KCL,50 mmol/L KH,PO, ,5 mmol/
L Iminazole,1 mol/L Urea,pH =8.0) £ 3 K.
IR BRI AT B 6 R R T 6 TR R SRR (300
mmol/L KCL, 50 mmol/L KH,PO,, 5 mmol/L
Iminazole ,8 mol/L Urea,pH =8.0) ,#%% 20 min,
4 C4F 10 000 r/min B.0> 10 min, B B &, W
JHPE 3 M W% A & 48 ( BioLogic DuoFlow, Bio-
Rad) , it 1 [# 7€ 4 J& 25 #Z Hr (IMAC) #il Ni-NTA
BORPEAT A B3R B0 2 8 2l , B A 2 IR
Bio-Scale Mini profanity IMAC #: 4 F M 3 47,
SR AALIE B H R B R T A B BB AT AR
RTINS A 8.6.4.2.1 F1 0 mol/L J & ) Tris-
HCl & w1 (50 mmol/L,pH =7.4) ,#£ 4 T4
PER B —B A& N 4 h PEAT S PEAE I 1k
J& W B R T AR E L R AE T -80 T

& N B it 5 LC-ESI-MS % & # SDS-
PAGE Jig i H 89 254 U1 T, FH JBe 38 (1 g o A7
JUE PR kA7, B 25 WL AR DS O A i R AT S BE OB
% 5 (LCQ DECA XP"™ MS, ThermoFirmigan,
USA) , #] /] Bioworks % {45 SEQUEST %k & )%
HEAT LE XT3 HT o
1. 4 E4H BB Z B (rFclectin-CRD1 #0
rFclectin-CRD2 ) {93i& £ 4 #7

TR KGN RR A BEE ST %
% Xu %Y 7 e A0 v, BARE RANR B
TR O S 22 G BH PR TR (95 2 < 2 AT 18T, A o 2
FERT , 4 B (03 4 BR AT ) , % 22 QB I (B8O, iy
YE LSRG, R W A ), U (B BRI, B 0SBk
W) o B2 mL K55 X EON Y A R Ry 2k
11 DAPI 4 {5, 5256 20 ffi JT TBS-CaCl, 2% i (50
mmol/L Tris-HCI1, 100 mmol/L NaCl, 10 mmol/L
CaCl, ,pH =7.5) BRI A, i Uk 35 5] 2.5 x 107
A/mL B10 wL AR 5 25 wL T4 H M E M
(12.5 ~200 pg/mL, & F TBS-CaCl, % 1h %) iR
B EARIEBCE 3 A PATSEE. XIRALIC 10wl
1525 wL BSA % (200 pg/mL, % F TBS-CaCl,
ZemhiO) IR A IR T E 1 h 5,10 pL 568
Fro B5 B 1 MO SE 5 P J] TBS-EDTA 2% o i
(50 mmol/L Tris-HC1,100 mmol/L NaCl,4 mmol/
L EDTA,pH =7.5) T A KK ZE 2.5 x 10°4~/mL, it
10 L HE RS 25 uL TAIE [ (125 ~200 pg/
mL, % F TBS %% & 50 mmol/L Tris-HCI, 100
mmol/L NaCl,pH =7.5) B4, B MK E K E 3 4
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AT, IR TR 1 h 5,010 WL ZE6E R .

FTHRNRGUBES TR HwAHE
FI R AR R S M 45 5 M O T LA a0 1 490 O R
RGE ., B% Xu %Rk MG B, Bk 4
BRF f 10 L A H W& A (LU B 200
wg/mL) 10 uL fl TBS-Ca®* 14 W b 1 6 B 0 1
(] B 26 (B 29k B2 O 50 ~ 400 wmol/L, fik 5 b
R )y 100 ~ 300 pg/mL, i 2 & W% N
12.5 ~250 pg/mL) 73R A), BN BERCE 3 A
AT, R EE 45 min, T A 10 L DAPI #5
KB (2.5 x10° 4~/mL) IR 5] J5 W & 45
min, JECEE A, of FAL H Y E B K AT R R
TMEERSCR I3 W HobE 255 T 1

FHRWEGUIH SRS R
A K 7 B K I rFelectin-CRD1 #ll rFclectin-CRD2
M of b W OE W ( minimum
concentration, MIC ) "»’ | % 15 ¥ 75 W {4 b5 35 3L op
B R, P B 97 567 B U B 22 OD, 2 0. 001
fika  AE 96 fLAR R B ALINA SO WL A5 3 B 1)
HAHMPEB (LWL 0. 625 ~ 160 pwmol/L) Fi 50
pL I, SR F D 100 WL, B A4S VR BE B 3
APATIES . 7E 37 TR H55E 18 ~24 h, Fghr Xl
FE ODg,s K M i MIC, X} B4y 50 wL il 5 50
pL Tris-HC1 2% ik 1) TR 5 1 K o
2 4k
2.1 EHAERMRES4AK

2% #) 3% Fclectin-CRD1 #= Fclectin-CRD2 ¢4 3~
WRAFTMERBRGME WE Fclectin 1Y
cDNA Fp 9B it 5 A B V1AL 8 519, BAX I I
i/l cDNA Jy #5 #iz i 17 PCR 97 8, 344 &% A 1
CRDs 1 H 9 v B, 01 R B, 2800 J 30 1k 1E B
J5 ¥ HE AR HAK pet2la J5 5 AL T 52 2 W0 1
#3k1F F BL21 (DE3) plysS J& 52 25 41 ifd , 5 20
BRI - 25 2 e WY A A Al A B

FUR G NFFRE R YT 5

2 IPTG 53 )5 , #| ] SDS-PAGE #5 ] # 41 &
FIRY R AR R 18 R E A RBEIE L4 T
AL AR Sr T 18,4 ku Fl 14,4 ku ({07 #5359
L TR R AR AT R B Rk 1 S
[F] S8 AR G, R BE IS I ] A S K, B Rk i
75538 5 h J5RBEIREFE I, 4k 8% 5% B
13 R B AR AR e , AN 2 3 5 B DA n) D)
WX P A T e A HWE N, B TEAE

inhibitory

H A — A4 & W br %5 (-MRGSHHHHHHGM-) |, fir
5788 a1 o 8 = 5 /1B [ B 100 M s B 11 B U R 3 E =
ARG HT R B, 3K 0 5% 8 A i Rk i o
B EERSEO SR 30% A,

THMEGH4IS I F H Ni-IDA #;
AR X 7 P B B A S e Y 2 B 1 AT 0
afi ik, AL UK AT B 7R 7E 14,4 ku F118.4 ku i & &
Ak —F (B 1), X 5HHE R — 8, 4
BN EAOEEESRERAN0.4 g/L,

116.0 ku
66.2 ku

45.0 ku
35.0 ku

25.0 ku

18.4 ku
14.4 ku

E1 ZEHAENEBZIPTGESHRER
4iL J5 5 SDS-PAGE # il 45 R
VKIE 1. BREHE 1 Marker; 3k 38 2. K £ IPTG 35 T 1 & CRDI
SRR B i B B R IA IO EE 5 9KGE 3. 28 IPTG W53 9 & CRDI
JRORE 1 i B R R 5 UkGE 4. Al K G I E 4L Felectin-
CRDI1 #H H ;VkiE 5. K4 IPTG 5 5 /9 & CRD2 ki iy 15 £ &
KB 1 TKOE 6. 28 IPTG 55 & CRD2 Jk: 19 15 &
B RIR I E H UK IE 7. 4L )5 i 4L Felectin-CRD2 3 H o
Fig.1 Expression and purification of
the target fusion protein

Lane 1. protein molecular weight ( ku) marker; Lane 2. crude
extract from BL21(DE3) pLysS ( the expression vector uninduced;
CRD1); Lane 3. crude extract from BL21 ( DE3) pLysS ( the
expression vector induced with IPTG; CRDI ); Lane 4. the
purified rFclectin-CRD1; Lane 5. crude extract from BL21(DE3)
pLysS(the expression vector uninduced; CRD2) ; Lane 6. crude
extract from BL21 ( DE3) pLysS ( the expression vector induced
with IPTG; CRD2) ; Lane 7. the purified rFclectin-CRD2.

JRiE%E R oI oA Tl o o - B
S H AR E X R AT TR A
LC-ESI-MS & i 43 # % %€ , /i Bioworks KX {4} 5
SEQUEST i #f 2 #E 47 L Xt J5 & 3, B Y1 °F /4 15
ANEE 2 A AR 0 0 AT — D IR I B AR
C-HUBEAE 3R AL H 1 #E 5 = SE WL T 41 5 2 DL e, 1
) 4 #) h-AQDWSETQPDDYGGGEDCLEIR -l -
ECFHLSTTALSWNAAR-( & 2)., i It ®] L)L #|
E, FREAFWMIEHAREINHMNEA
(rFclectin-CRD1 #f rFclectin-CRD2) |, tf [E B %} ¥F
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Xy, % - v [ W0 C-BY B4R AL I (Felectin) 1) 41 2 3% K% 1L 70 M

1497

Fclectin B 25 0 3  Sh 345 T IR B4l ik .
2.2 EAEAMEESH

T WK G NIRRT B E ST i
it DAPI o % B, 78 Ca’' 17 76 (0 & 1 F,

rFclectin-CRD1 FiI rFclectin-CRD2 1] DL #5795 =~
BHMIFE (G +) a4 IR AR A 3 (G - )
AR e B T A 8 & BRI (L) L A G 3 ik ml
DABESE G o A A 3R (G + ) (R1ME3) (H

10 000
8 000
8000
_ 6000 =
B 7 6 000
24 000 5
He =2 4000
= 2000 2000 ‘
AT RN Y P T WL L1l m“
500 1000 1500 2000 23500 500 1000 1500 2000
M/Z Li1-gi_62126070_gb AAX63905.1_-2541.08 M/Z Li1-gi_62126070_gb AAX63905.1_-2541.08
(a) (b)
2 EHHMEA (rFclectin-CRD1 F1 rFclectin-CRD2) i 5 E XS8R C BUSFE HRH LB Z K RiEE

(a) F(b) 4351 J9 B4 ik B ~-AQDWSETQPDDYGGGEDCLEIR-fl-ECFHLSTTALSWNA AR~ (1§ T fig 43 b7 45 5 .

Fig.2 Characteristic spectrum of the matched peptide fragments from rFclectin-CRD1 and
rFclectin-CRD2 with C type lectin of F. chinensis
(a) and (b) showed the spectrums of matched peptide fragments(-AQDWSETQPDDYGGGEDCLEIR-and-ECFHLSTTALSWNAAR-) ,

respectively. The abscissa represents the nuclear mass ratio; the ordinate axis represents the ionic strength.

XL 12,5 ug/mL 50 ug/mL 200 ug/mL

PN ZLiN: ] BN

Ans i W
EaLaRE] NG
il ZE 1 T

FEB TR

P B T

EH O
T ER T

(a) rFclectin-CRD1

XHEZL 12.5 ug/mL 50 ug/mL 200 ug/mL

g AL
// =}
KIGAT s
Sy Wit
HIERE FF
FE & s
FUAF B B
BRa N3

(c) rFclectin-CRD2

X HEZH

12.5 ug/mL 50 ug/mL 200 ug/mL

(b) rFclectin-CRD1

WAL 12.5 ug/mL 50 ug/mL 200 ug/mL

(d) rFclectin-CRD2

3 EABWEANARRERNREEEES T
Fig.3 Pathogens agglutinating activity of rFclectin-CRD1 and rFclectin-CRD2 proteins
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*1 EHEMEAXMARAREEN
REFERRNEEKE
Tab.1 Pathogens agglutinating activity of
rFclectin CRD1 and CRD2 proteins

B bk 3217 Bl A e /N BE TR ¥R 2/ (wg/mL)

microorganism rFclectin-CRD1  rFclectin-CRD2

E=ZKMAEHE G+
B A 00 s
Bacillus thurigiensis
4 B (0 A2 R T
G W O AT R NA NA
Staphylococcus aureus
2 FUAT B NA 100
Bacillus subtilis
EZKBAEEG -

- 1% TOP10F’
REFT 12.5 12.5
Escherichia coli
&SN Vibrio anguillarum NA NA
WA Y G Vibrio harveyi 12.5 12.5
HHE
TP T s s
Saccharomyces cerevisiae

AT
BE&RN 12.5 L 12.5

Candida albicans

T NALTEF 2 H A A i R I B2 A AF T (200 pg/mL) , 45
A T BESR AR

Notes:NA. Recombinant protein could not agglutinate bacteria under

the maximum detectable concentration(200 wg /mL).

HHME AL Ca’" RAEAE M A T A BESE T
P XF rFclectin-CRD1 F11 rFclectin-CRD2 1) ¢ £
TG VE LTS A B, T o8 ) A TRT 1) 3 4 0% PR B SR L 7E
AR e J32 If R0 X6 248 T 2 B 0 ) BB R T

FTHRNROUBELES TSN i 3
GEME 45 & 4 M i 5, tFclectin-CRD1 Fil rFclectin-
CRD2 X K FF 18 58 5 16 28 A R 0 20 H Y
ARSI, s Rk 2 s,

FTUAGEOQIAERSN  AIFEF
FH AR A K J7 46 rFclectin-CRD1 #1 rFclectin-
CRD2 Xif AN [F] s it B A9 #5708 410 T e B (MIIC) |,
FEAER R B PIA H 18 X 05 = 4 2 AT
( Bacillus thurigiensis ) . 4 I {0 # %5 ¥R
( Staphylococcus aureus) i B 2F i #F & ( Bacillus
subtilis) £ KA B F I HIEM (P <0.05) , [A] i}
WA KB FF # TOP10F’ ( Escherichia coli) F1 H.
WA (P <0.05), rFclectin-CRD2 [ #] & i&
Pk kb rFclectin-CRD1 &, 45 7| J2& X 4 22 G B
LT A AR A WY S A0 ORS00 1R e R
12.5 ~40 pmol/L(F£ 3),

®2 EHEMEOMBEESENESW
Tab.2 Carbohydrates recognition activity of
rFclectin CRD1 and CRD2 proteins

b S B P v/ 4 ) e
carbohydrates rFclectin-CRD1  rFclectin-CRD2
D-1 # ¥ D-mannose NA 400 mmol/L
D- i D-fructose NA > 400 mmol/L

D-#j % i D-glucose >400 mmol/L  >400 mmol/L

D-2f#| i D-galactose 200 mmol/L >400 mmol/L
N-Z Jt-D-1] 5

L 1-D-H # # NA NA
N-Acetyl-D-mannosamine
N-7 it Dk = -

CH-D-RIRE NA 400 mmol/L
N-Acetyl-D-galactosamine
N-2Z, lik-D-75 A fi v

15t - D- 4] 46 4 12 ' NA NA

N-Acetyl-D-glucosamine
T sucrose NA NA
F ZE B maltose NA NA
W M trehalose NA NA
Ik 5 B peptidoglycan NA 100 pg/mL
g Z #l LPS 31.25 pg/mL 250 pg/mL

TE:NA. 7 >400 mmol/L Z 1 , 475 70 ik 0 ] 40 11 B 42 4 71 o
Notes: NA. Recombinant protein could not inhibit the bacterial
agglutination under the maximum detectable concentration ( > 400
mmol/L) .

*3 EHAEMNEAXNTIEREEMN
MEFEERE/NMIEKE(MIC)
Tab.3 Antimicrobial activity and MIC of
rFclectin CRD1 and CRD2 proteins

Bk S AR [ Y de /NI R 2/ ((umol /L)

microorganism rFelectin-CRD1  rFclectin-CRD2
F=ZKMAEE G+
e e
i ok a 20 20
Bacillus thurigiensis
G (07 4 BR B
B €0 7 % PR R 150 1.5
Staphylococcus aureus
2 FUAT B 20 20
Bacillus subtilis
E=KHAEEG -

- TOP10F’
PN7LE R 5s 20
Escherichia coli
#3NE Vibrio anguillarum NA 40
W& 4E RSB Vibrio harveyi NA 40
HH
L NA 12.5
Saccharomyces cerevisiae

S

HESRHE 12.5 12.5

Candida albicans
T NA. ZEE AL H A E B BRI B 160 pwmol/L 514 F 4/}
WA M AE .

Notes: NA. Recombinant proteins have not antimicrobial activity

under the maximum detectable concentration( 160 pmol/L).
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C-TIBESE R ) IZ A AL T B MES W F TS H5 HE 3
Py, b 240 e 2% T A S 2 0 A U AL
AT — RPN EE W ABIGE . 1E MR 2
A, AT LAGE 28 P00 1A P A e RE 1 B 84 (e DR
AAOE Ay F B ) 100 RE B LR T I Y e g N
7, R AE e R e B b R HERE B ME
F5 38 o AR, 25 G U R AR W i
AL WA R 5 A5 40 R 0 RS B L % R 40 it I AH B
5 402 22F 1M 240 Jf 3% £k, DT 355 10 240 i w45 ol ity
KB 2 5 1k I e W) 5 i B B 118 A
—Z IR 51 & lectin #MMA 3B 20 0O 3OS S ML
SMEEERIE S 5 T B IR A W 0 4 — R B
T 20 MO i, R R R G B G T 9
RS BT LL C-TR g 4 A S K i P R A
PONZER EES 535, HAERKXUTEHEZ Y
AT

ey C RIBEAR R AR I & — 25 5 TR
RN Sh B 4E o PR AE R S 1 AR Pk 2
FNEE K 50 25 4 43 B vh 2% B0, G 2 2R 1 I O 4 U
PEF R A —2 58— 19 D) R 45 04 38, B R TR 3 45
P, L8 VR B Ca [ AF A, 1% 45 A E i i
SV A G A A B % TR 1 22 W 4y (O D A O
4y FALEL, PAMP) i35 2RBI0 R H 9. BT A
C RUBEAE Z 1 & A 1% A5 A8 3, 1 I At 28 78 1 R AR
R ANBAT I H AR HESh W F0 TR HE B AT
FHSORSF , FT LAASBF 5% B gk SR 1 Felectin 1) P
AGER AT IR R RE I BT 5% . C-TUBEAE R vl
RESAH — 82 URe4s 3 (CRD) ,CRD fE K
PURIRR K AL A 10 9 25 ¥ 8 AE Ca® " Y A7 75 T 2
TH PR A MIae ™ NIt Z 54 CRD [y
S (C-RIBEAE R BEZS N T 455 8 1, IgE Fe %
PRI NK 20032 125 ) #R R e i Al 56

RZH C-TIBEAR 2285 8 T O v, il HxT
T B oy BUR R B BE T AR C TR AR
% PmLec 145 B 7R BP0 Y o 40 T 5 4R 5K
5 BN SO R 15 C RIEEAE R AU B4 CRD b )2
Ca’ " KMtk Y, 76— Ca’ " fFAE M %14, CRD1
1 CRD2 A ) B 5 22 Flr 2 22 (G 14 3 B 14 7 A
L , 45 % B 75 fl CRDI %, CRD2 ] i 4 14 46
DRSS 22, S 445 20 VA1 9 it e /DN TR B A AR, 3 A
CRD2 [, CRDI1 5 B s i) EE A A B I BE J) . P4

CRD %5 14 3l #4820 T 119 28 0 T 7 e /DN VR 2 A
[F] , i, B 9 A~ 45 A4 Sl A TG 5 HE 3l ) 56 K A g v &
b B B AT B B[R], AT LA [R] B R AR O [R) Y
YHTR, DA N R AL (1) G 88 J g, X fE— 2 FE b
ST C RUEE S R 0] GE A S 5 R 35 0 iR
BILAAR (1) G g TR 00 2o 2 TR) B 3 AR Ry 28 iy 5 0 ) L
e T SRR, DT OR 4P AT AR B 32 995 e 2R )
SEMRE . FRTERE B R [ 4 Bk B g C
BEHERERKZ &H Z BN CRD 543, HH )y
SIS RAE A W] FE AT B AR DI EE, 24
R E R EHEERAR T T C REERLH
g

AHF ST L 2 B B B RS A S T A
T AT RE U A R . R TR AT LS
HE RS S A R BT T B 5 45
BT . R ST 4 G e ) 4 o e S Y BE T A
O, BB 1) Vi 4R JUT T W I e B I, DA E A AR
55 RRORE B 45 A RE R . SER 25 R B 7R, CRDI
A LLURE S PR 456 2 ZLBE (200 mmol/L) . b4k,
B D-A A b S B AW A S A
A EER AR AR EE M IR 2 (LPS) 5 HIEY
EAME RN KB AR REESR., 5
CRDI1 At CRD2 /5 T W 5 () 5 M 25 45 & 1 BE
I3, R EE TN W LR S S A 2 R b, 45 D-
H &% 0, D-% %5 4, D-2F ZLHE , N-& Bt-D-> FL b
e, W B 41 B /& BN URT RLES & 2F 2L 2
AR RHE G PN EY. LA, CRD2
XTHEZ Wl AR RSB A 45 G EH, i — 20 B
CRD 1 Ay #8582 3R 51 32 1A 58 2o 12 531) 240 77 9 1 b 2k
o i B & A= BESE/E . CRDI1 fil CRD2 ] DL #¢
AT A H I B SRS S AR M, X R
SRV H T A 45 R SR AR DM R AR AE T . G EE
WA Z C-BUBESE R AT UM A, 6l PmLec
{1 368 42 15 11 7T L B LPS il Y, FeLec2 J 1A
5 S B L) LPS | Jik O S W R R

C-HIBtEER MG M, iF 2 C-IUEEER
I I M, AT LR A — £k Bl AR N2 SO0 ) R
fER . desE C RUBEAE R R th b s 2= [RPIPE TR
FIEE % R ME B G A S h i A &
CRD1 Fi CRD2 £ 1R & 2 By T B 15 1 , CRD1 X
= QP TR B AR e, (82 ] DL o A 8 2% G
PR B Fh S g5/ [a) sk o] A0 ) 5 B H e A 2R R
{4 K . CRD2 H, CRDI B] L3 ] i 5 22 1 B 1
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PP Z I A LA i B R Y B A
BERF R A LA R RN, C-IUBE R KA
AT RIS R 5 PAMP [ 8 2GR B 32 1, 78 16 X
o JE B G U o A TR R A TR R e LA
D 56 TR B B IO 2 R 475 3 B 11 2 i RO ), L
Ao VR FRAE PR S o 40 X 6 A 3 A R A
AW AN KX R A 1% 8 A AR P A R
Yo E T IR A S BB T BB AL . A SR
MCH ] B 6T A 10 200 1 T e B AR AR T — A C-BY
R IED I X H A S A R AT T RO A R
B FEE L DB, R T HAE X IR S R A e i
e A AT REAE T, 3t — 25 % FAE HT 35 5 8 D 25
A P AR TS DR A BEAT AP X 28 T AR RE O 4R
RO HE C-BYBE A ZOK i 1 2R 1 2 RE 4R Bt A7 T Y
FE LI RN W 52 B Wy G 5 A5 BIL AR AT
JE XS HR G F B A OF TR AL BIE S5
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Recombinant expression and functional characterization of a C-type lectin
( Fclectin ) from the Chinese shrimp ( Fenneropenaeus chinensis )

LIU Yi-chen'?, LIU Li-jing'*, ZHANG Yi-chen'?, GENG Xu-yun', SUN Yan’, SUN Jin-sheng'***
(1. College of Life Science, Tianjin Normal University, Tianjin 300387, China;
2. Tianjin Key Laboratory of Cyto-genetical and Molecular Regulation ,Tianjin 300387, China ;

3. Tianjin Aquaculture Disease Prevention & Treatment Center ,Tianjin 300221, China)

Abstract: Chinese shrimp ( Fenneropenaeus chinensis) is distributed mainly along Chinese inshore areas,and
is one of the most important farmed shrimp in China. The studies on innate immune responses of shrimps,
especially on immune defense against the main crustacean pathogens, will provide more knowledge of shrimp
immunity to prevent infectious diseases. Invertebrates do not possess an adaptive immune system based on
highly specific antibodies and antigen receptors. They must rely on efficient immune defenses capable of
protecting them against invading microorganisms. The chief issue of crustacean immunity should concern
non-self-recognition mechanisms. Proteins that specifically bind to certain carbohydrate components on the
surface of microorganisms play an important role in non-self-recognition and cleaning up of the invading
microorganisms. Such proteins are known as pattern recognition receptors( PRRs) . Lectins exist in almost all
living organisms. Due to their ability of binding to terminal sugars on glycoproteins and glycolipids, lectins
are primary candidates for pattern recognition receptors in innate immunity. C type Lectin is regarded as a
potential molecule involved in immune recognition and phagocytosis through opsonization in crustacean. In
the preliminary study,a novel C-type lectin was cloned from hemocytes of Chinese shrimp, ( Fenneropenaeus
chinensis) . It contains two tandem carbohydrate recognition domains ( CRDs)/C-type lectin-like domains.
Both of the CRDs contain a QPD ( GIn-Pro-Asp) motif that has a predicted binding specificity for galactose-
type sugar. In this research, two recombinant target proteins ( rFclectin-CRD1 and rFclectin-CRD2 ) were
expressed by prokaryotic expression system. The result showed that fusion protein was expressed in the form
of inclusion bodies. The LC-ESI-MS analysis showed that two peptide fragments of rFclectin-CRDI1 and
rFclectin-CRD2 were identical with the corresponding sequence of F. chinensis C-type lectin. Recombinant
protein was purified by immobilized-metal affinity chromatography and Ni-NTA technology. The
concentrations of purified target proteins were 0. 4 g/L. rFclectin-CRD1 and rFclectin-CRD2 had
agglutinating and antimicrobial activity against main pathogens in aquaculture in a calcium-dependent
manner. The agglutinating activity can be inhibited by multiple carbohydrates, such as galactose,
peptidoglycan and lipopolysaccharide. These results suggest that Fclectin,as a Ca’* dependent carbohydrate-
recognition protein,is one of the important PRRs. It might play a crucial role in the innate immunity of the
shrimp and is expected to be applied in disease control.

Key words: Fenneropenaeus chinensis; C-type lectin; carbohydrate recognition domain ( CRD ) ; innate
immunity ; recombinant expression; agglutinating; bacteriostatic activity
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