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WE: /it —PHARANSHBERE G RER(AIMBL) Wy i KRR E A 5 B & &I, 4 Al-
MBL 3 [ &) CDS K 347 & # F ik A LI 41 % 4 % 54 4% 3% 1. R JF RT-PCR %473 AJ-
MBL # [H 48 X, 289 % 2 77| 247 &, ¥ 5 CDS X 498 bp f & 7 [ % J§ % & 3% £ &
pET28a # , 1% %| & 41 Jf #r pET-AJ-MBL, = 41 Jii 1 % ft. X 7 #F ¥ BL21 (DE3) B % 7 40 g 5F
ZIPTGH G XA M A TFEA T WHEEL, ZEANEBRRYAEE AN BT EHR
A, FRET,AEERLENEA4 M E A, 417 ku AJ-MBL #4740 40 g &
RIS E A FE S, BERRSEREDR,AI-MBL 5 £ 5 /NKE A 10 ng/mL, A L5 &
A E T AI-MBL JEAZ R 3k ik, St E K AT HE F & k3K 7 17 ku AI-MBL % 4,12 % 5 &

AR AN FES,

KB 5 HERSGBRER; RALA; a4, 24RERRE

hESZES: Q786; S917.4

B RGWHLE T T A ACFER I RR, AT 4y
R A e RGNS WV e RS, BIEAFTE T
Frash R E, 5 R T 52 R HE D)
W' . il = (Apostichopus japonicus) “} i Bz 2
Yy, TR K B Wy e S R OB HESI ), SO R G
W Ja H iy, BRI T 2R Z A0, AL T o HE
Zhi)5 4 HE S T 46 4 SR b BE .
Y HHETERENY — R A SR RER
Bio AMAJE A % R G O H B AR S
T BEE R MRS HMA R G 3 ik
itz —, B &EW 4 & 5k 4 £ ( mannan-binding
lectin, MBL ) J2EEAE FAMAR AR I 34

MBL J&— MR B, 1 9 ~ 18 AR Y
JIREEZH N, B A5 IRBE A3 4 A0 I N-oig & &5
Bt & 2 X ( cysteine-rich regions ) . Ji¥ J& AE X
(CLD) . #i X ( neck region ) FiI ## iR 5l X

Wis HHA:2011-01-05 {&[|E HEF:2011-05-21
FHBE L THEETH B H (2008T021)
BWEE . ZFHE , E-mail : lidantong @ dlou. edu. cn

XEFRERL A

(CRD) """, CRD [X it MBL 43 1 131 2 fi
[X, LILLEGARD %" %% 3, MBL BEf% 14 A1 /)N B
PUMATAL G B &R AR I RE 1 . MBL 125 2
JEYL I G BE T o Pl 5 B . MBL 94y
TR R RS R B B R R RO A
FYIER S A, AR 2 AR IO HE S B G
PRI E R A A

Ok Bk 22 1 BIFFE A B, Bk 4R 3R AT LAAE Sl — Fib
B AL K B ) e A B R R L R A 4 R K B
Py G B AE D T T, SR AR e RE T . AR B
3% (Porphyra yezoensis Ueda) | #7473 ( Undaria
pinnatifida) L. 2k ( Ulva pertusa) B4 2 0] L)
DAy — o G2 VA 00 SR D A i R e, o
B %) AE R S R SR O B8 B A B B R 1 R AR
FNSTM S AR A 28 N 8 ( Scytosiphon
lomentarius ) 5 2 R G 2, 1 D g 25 42
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AWFTEMRINT 1 TERERIZ H e bliah 4 Bk
R BRIF A, b o 2 I R 2k Bk, 5 S 30K
AJ-MBL Z5 [ JF- 2l £k, 21 240 it 58 4 X 36 4 - AJ-
MBL D)6 1, BTS2 H S el & ke
RSB PIIVER, 2 B Bl iR oK
B

L MRSk

1.1 #

pET28a( + ) (Novagen) Jy R % ¥ ¥ K 5 A=
fnRheE SHOR2E B £ 75 R B B ; DHS o TR AR
pMD-18T #§ {4 . Dnase I ,RNase A T, DNA %
fiff EcoR 1 .Nde 1 .DL2000 DNA Marker . IPTG .
H UK > F 5t Marker , Total RNA 2 Bt 71 |
RT-PCR i 7] & . DNA Ji& [8] fieiat ) & | ook 26 £k
R &40 F TaKaRa 2 7] ; Ni-NTA His 3% fil 2
B B Aaifb Ao Novagen 24 w7 i ; IS T T R
AREZZ WKk 3 4% (MD34) It § Solarbio 23 F],
1.2 Ak

B4 B AJ-MBL #) PCR 3¢ % £ 1R
i NCBI I GeneBank %(#f& & /A7 131 2 H 2 Hli 4
GEEEZ mRNA 4341, ) Signal P 3.0 server
THES KT, 78 CDS X a0 7514 : Al-MBL-F
5-TATACATATGTGTCTGACGGCTTGTCCGGAG-
TTTTG-3'; AJ-MBL-R 5-TAGAATTCCTACTCC-
AAATGATACTCGATACAGG-3' (8]~ il £ 6
34535 Nde T Fll EcoR T BV A5) o @33
B RNL Ay B cDNA 55 — 4558, FEAL 514 . &
RNA } ddH,0 & 5,65 C7Z84E 5 min, 4 TiB
KBRIGHERT PCR 4731 . 471 254494 CHiAs#E:
1 min 94 T30 5,58 TRk 30 5,72 CHEfi1
min, 3 35 MEER, PCR ¥ 28 1. 5% I fi5 4l ik
e FRL K 2 S, S IRl ) 6 I g4k o Il
775 pMD-18T Ak — i LU FliE 4 b K
FFT& DH5 o %52 S A0 T , Phe 1 (LR 7 F A T4 A
FHBURL AL 1R & k47 Bk $2 O T 1% 22 TaKaRa
s\ Wy 4, Ak 15 41 T B pMD-18T-
AJ-MBL,

T AR BAR G M) Iy HILL Nde T F
EcoR | X[ 1) & 4 Jii ki pMD-18T-MBL F
pET28a( + ) FRik#h ik, SR J5 LB BE MR E A i UK [
W H B BoR gk R Beo ¥ H AR —E LB T,

DNA #45[ T 16 C 3% 330 %, 5 241 TR0 % 11 /&
Z AW DHS o, 746 5 1Y BB i & RIBEE R
(Kan +) iy LB i35 F 0L I, 48] & 55 5% 2 15 Bk
VEPH B V% 2 Kan + [ LB #5350, il 48
FEITORL I A2 1% TaKaRa 23 ) %5 , 3145 5
KK pET-AJ-MBL

AJ-MBL #9353 4&ik  BRMGWERERARE
Ak pET-AJ-MBL #% A 3£ ik 15 F 7§ # BL21
(DE3) 1, PEHUHAT 5 e 28 3K it (9 TR AR A 21 10
mL LB(Kan + ,50 wg/mL) B3, B 371 1%
PR TR h & 500 WL 451 F] 10 mL LB
(Kan +,50 pg/mL) ¥ 35,37 CRIZI4R G &
ODg, }90.6 ~ 0. 7 R & W73 8 6 3, — 1 A
IPTG, H4y 5 A IPTG EZA ¥ 1 mmol/L,
37 CURLLARG SR, 400 T 1.2.3 4.6 h & HUE
W2 mL, B0 IR E R R 31T 12% SDS-PAGE Hij,
VK, B [R]i75 S TR H 2R R IR 52

I B3R DT A S R 9% 50 mL B#il,6 h 55
OWUEEFAR, W R AR T 5 mL 2% 52 vl v
(50 mmol/L NaH,PO,, 300 mmol/L NaCl, 10
mmol/L BKME , pH 8. 0, FIF Iz B il 28 2R FE 1
mg/mL) , pK¥#+ 30 min, FE17 8 A @R, B0 S
SR Bl (A& rE R ) (REG A) FE
VE (R & AEIEEA) (FRa B) o A5 B 15 mL
Wash Buffer 1 (0.5 mol/L NaCl, 2% Triton-100 )
VeV 2 YK, Wash Buffer 2(0. 5 mol/L NaCl) % 1
IR B FRBEERPIIR (R C) o 3 5 BOFE
it A B .C i##47 12% SDS-PAGE Hi Jk 5l

AJ-MBL % 417 & &9 44k e bk it
s e ge , B ORI R TIE % 5 3 15
A 2 ~5 mL i 52 wh i ) L ) R T R 22 o
W (100 mmol/L NaH,PO,, 10 mmol/L Tis-Cl, 8
mol/L Urea,pH 8. 0) ; FF /I A T B (9K 1
mg/mL) , 7Ki& 30 min, A R, FEIIA Rnase
A(10 pg/mL) f1 DNase [ (5 pg/mL), 7K 15
min, BLOWCEE FIEW. 4 mL EVE WA 1 mL
50% Ni-NTA B IFRIR G 4 CREEES 1 h, #17
BREMAEZ T R ZMT R (R A) o ] 200 pL
B4 2% Wik (100 mmol/L NaH, PO, , 10 mmol/L
Tis-C1,8 mol/L Urea,pH 6. 3) ¥ 2 IR (15K B
FC), Pk ]k B 22 i (100 mmol/L
NaH, PO, , 10 mmol/L Tis-Cl, 8 mol/L Urea, pH
4.5) PEI 2 AR DRI (AW D FE) o TN
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W EAERE A EE .

AJ-MBL $4% AWM FERSH  BE
AEHAEAMNSE LW E I, ARG RFEEN TR
HaE AT, B, Z A B AT, AR SCER [ 16 -
17 ], 1) FH 21 440 B 56 45 S 36 % 4l Ak 1) AJ-MBL i
TGRS B 25093 3 4, BV AE R K B
X IR fE ] S 3REE 9 A (concanavalin A, ConA)
BRI X BRI DU AR At o SR 4 R - 5 i IOk L, 1 B
2% LI MR . B 96 L V RUBELEN , B LT
AIIA 50 WL A= BRER 7K A L AR R 1Y) 2 R il
ConA, £z J5 7 A AR AN A 50 L, Eif
WEE 2 ho ULESLLAH AR A DT TE RS LU B 1 2R
AR A TE

2 4

2.1 AJ-MBL EFWY B 55EE

J RT-PCR Jyiky 18455 AI-MBL £:[5 CDS
X PCR 43BN B K JAE A 4 5
H A, KN30 500 bp, 5 HUBAHFT (1),
P %A pMD-18T #8044 , 15381 5 20 ik , 28l D) 45
E (L 2) A0 P53 4, Dy 25 R DL SCHk (18 ], 5
GenBank H1 4541 ( AY625513 ) —3,

M 1 2 3

2000 bp 462bp

1,000 bp R
750 bp
500 bp —»
250 bp —*
100bp =

498 bp

E1 AJ-MBL ERF #E7r=4)
M. DL2000 Marker; 1. FH 4 % ## ( pSPTet3 J&i i ); 2. AJ-
MBL; 3. BPEXT IR,
Fig.1 RT-PCR amplification of AJ-MBL
M. DL2000 Marker; 1. positive control ( pSPTet3) ; 2. AJ-MBL;

3. negative control.

2.2 EHEFIEFER pET-AJ-MBL g 5% %

FIH] Nde 1 F1 EcoR T XL Y] 5 4H &t ki
pMD-18T-AJ-MBL F13 ik # /A& pET28a( + ), [f]
WelEDD 9, 6 B 1 B A pET28a( + ) |, iE 4%
P K AT DHS o S8 521 T , 28 PCR %
FE PR BV s B R 17 0 7 %55 , 45 SR 55 GenBank
T TS — 3

El2 pMD-18T-AJ-MBL WEGHI 4 E
1. AJ-MBL ££[X ; M. DL2000 Marker ,

Fig.2 Identification of recombinant plasmid
pMD-18T-AJ-MBL by restriction digestion
1. AJ-MBL gene; M. DL2000 Marker.

2.3 AJ-MBL fjifSREMREFFES

B A i by 1) EE 41 kL pET-AJ-MBL 4% 1
BL21(DE3) ik 15 £ @, [ IPTG %%, 1 1.2,
346 h WA AR T AN [R] I [R)0f 2 9 5 5 ik
R PRGN, F K AE R R 15 2 h s REA]
WAEL) 1T ku Kb H B 4L R4S S L 200, 5
6 h K KE(E3) .

M 123456

ku f -
97.2 é-
66.4 | NS
443 0

29.0 =

14.3 =

3 MAEBREXETEPRILH SDS-PAGE S
M. {43 F =& Marker; 1 ~5. PTG 55 1.2.3.4.6 h; 6.
7 IPTG 5.
Fig.3 Accumulation of recombinant AJ-MBL in
E. coli strain BL21(DE3)

M. Protein low molecular mass markers; Lane 1 — 5. samples
collected after induction by IPTG for 1,2,3,4 and 6 h
respectively; Lane 6. sample collected before induction by
IPTG; The arrowhead shows the protein of recombinant AJ-
MBL.

FeFasdthy iy EE2H ok pET-AJ-MBL #k BL21
(DE3) ik £, ] IPTG 5% 6 h, JliE H sk
BHF AT FREE , 20 NS LR (R al A) FIIT
JECREAD B) WAL B BEFTIEDS, AR EIRER, C, HLIK
Rl 2Rt . 4 o, B4 8 ARk iy, B
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FIKME A DR AIE A 4)

M 1 2 3 4 5

o)}

ku

97.2
66.4
44.3

20.0 J-MBL

14.3

4 KB ERIEH AJ-MBL SRS
M. k5> 7R Marker; 1 ~3. J¢ IPTG iSRS AL BI |
Cl; 4 ~6.IPTG i FAUEE N A2 B2 .C2,

Fig.4 Determination of the recombination

protein solubility

M. Protein low molecular mass markers; Lane 1 —3. the samples
of soluble protein fraction( sample Al ) ,insoluble protein fraction
(sample Bl ) and inclusion bodied ( sample C1 ) showed no
induction by IPTG respectively; Lane 4 —6. the samplesA2,B2,
C2 induction by IPTG respectively; The arrowhead shows the
protein of recombinant AJ-MBL.

2.4 AJ-MBL EHAEZEHAK4L
HTRIEMEHELTE C uiiir A 6 A

FRPRZE , P $E Ni-NTA 5 FZ A B H 9 & A

ATaiAL, SR Ab S EE (B 5) .

5 RBMERIEH AJ-MBL r&i{L 5347
M. f&7rF- R E Marker; 1. 7 A; 2,3. IR B #1 C; 4,5,
WD 1 E,
Fig.5 Purification of the recombination
protein of AJ-MBL

M. Protein low molecular mass markers; Lane 1. the sample of flow-
through(solution A); Lanes 2,3. the samples of first and second
washes (solution B and C) respectively; Lane 4,5. the samples of
first and second elutes ( solution D and E) respectively; The

arrowhead shows the protein of recombinant AJ-MBL.

2.5 AJ-MBL EAZERAWFEEST
VEWAS 2 AJ-MBL 520 3 (75 25 18K i
P BREIRR , Z S TR K BB A, DA A2

& A= . W3 AI-MBL [W9] 46 Jit R N
40 wg/mL, Z 3 7% HOA B o R AT R L35 PRI A2
SRR, MM AJ-MBL Ui KE N 10 pe/
mL DL E i, BATBEAE R I A0 BRI RE T (T 6) o
VAR AJ-MBL HA7 A=W 00 1k

e (SIS FETS
AJ-MBL .

ConA

6 E4H AJ-MBL 455 S
ISP % B AR R 7K 5 AT-MBL 5 d Y B M 70 28 4 IR 40,
20,10,5,2.5,1.3 ng/mL; FHX] IR, ConA it ik, WA &
FHIKIKH 50,25,12.5,6.3,3.1,1.6 pg/mL,

Fig. 6 Hemagglutination assay of recombinant AJ-MBL
Negative control. 0. 9% NaCl solution; AJ-MBL concentration :
40,20,10,5,2.5,1.3 pg/mL from left to right; Positive control
ConA.50,25,12.5,6.3,3.1,1.6 pg/mL from left to right.

3 it

A B A G, B AL 24 (H B = A
FEICI o A PR G LR ZHE A LA
SRR 2 A 38 3 U R 22 B W v e AR
SRS A G A B EA S . o, A i R 4
T 32 (A i BLRE R MBL, AR R 25 5 TR
W8 T 1) H 8 W A R R ( B80) N- T 4 i Jig (N-
GIecNAC) Ay A s H Jik B 28 11, A TP ik s
Sl PR BRAE F SRCRMATE AL S B N, R AR B B D
Ydp A BP0 . MBL g 4 45430 h, CRD
454 H B R A N-GIeNAc, i A D i i 42
AR E MASP1-MASP2 | i iE 4L C2 .C4, TE i
C3 B4R (CAb2a) , JIG HMA R G . S A BT
FEH R , MBL 3 AT AR A MMA AT I 34 T, 4
RN AT

KRG A R AGE BAZHE ], IR 0R 5,
F oA R, 2 B AT AR (RS R A
WHMRIE RS, Foil /& Novagen 28 Al & 1Y
pET Fik#k ik & BL21 R bk i . BL21
(DE3) PR G Ak B T T, RNA R4 i
, BRI T; RNA R 450, 78 IPTG 915 5] LA
Ja 8, a8 T, J3 3 ¥ 1Y pET ik 445 54
SEDN, TR AN AR (1 . ASHESEEE FI Y pET
FIREAR C Ui S 6 A4 2 R A5 2 11 7 5]
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(6 x His Tag) , AL AT LLFIR %5 AL, ib 7]
FIFA A FR SR S Ni-NTA 240 R Ni** 2541
P S e B TR 2L B AR LAY B R IB R
XS [  S F H] Fe 3 1 T 4 26 19 #6417 SDS-PAGE
R, 7629 17 ku A0 1y BT (1 464, ELAS IR
BESEEE i NGNS 7 A N0 R DI BN
A R A, VA R R H Y
& A E AR AR A R, T
6 h ik KB, 2R KEE 0T, B8 A-MBL
DAL IR T A7 A, B R AR Bk IR R 2R Je , AT-
MBL J§ Al o 7 TS E Tl i 5
FZ BT 2l A0S 345w e B 19 AI-MBL., 3l i iy
VKRN, 5 AL B 3 1 e LAY AT-MBL,
A BRI I Se Al B 4 B 1 AJ-MBL £
BT M LA A ST A RIS

TR 2 F 5 O B, 107 L AR TR
P FEEHIX , (HAERIS IR T, 5 A & R F
KA IR E R SRR R E ARk, Hh,F
Vi B BE RIS R 5 RS A AR 555 LB
W S HBA A Y RS, T MBL REIR
SN i B R IR RIEAMA R S . AMAE
RGIEST -, HA MR T 0 20 I L R B
FH 5 RS AT S T BR G 52 5 00 8 7 A
FMA S T R e AR AR T AR 2 TR . 6
FRISH @SS A REE R T 00" A iE
B B s A, DR, R 1 B A SR
EEER 0T DME I ifs 2 o e 15 ), A6 N T 3751 ifg
S BT A A BCR AT 47 A9 . MBL 7E A JURI AR ke
AL LI SR A IR YA P B
M
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Prokaryotic expression, purification and bioactivity analysis of
Apostichopus japonicus mannan-binding lectin

LI Dan-tong'** , XIE Guang-cheng'?, DING Wen-yong’, WANG Xiu-li'*,
LIU Yang'?, XU Wen-qi'*, ZHANG Yong-pan'~
(1. Key Laboratory of Mariculture Certificated by Ministry of Agriculiure ,Dalian Ocean University , Dalian 116023 , China ;
2. Key Laboratory of Marine Bio-resource Restoration and Habitat Reparation in Liaoning Province ,
Dalian Ocean University ,Dalian 116023 , China ;
3. Biochemistry Teaching and Research Division ,Dalian Medical University ,Dalian 116044, China)

Abstract; To further study the functional characteristics of Apostichopus japonicus mannan-binding lectin
(AJ-MBL) and to improve the natural immunity of A. japonicus,a prokaryotic vector of AJ-MBL gene CDS
region was constructed. The fusion protein was expressed and purified in prokaryotic system and its
bioactivity was studied. The coding sequence of AJ-MBL was amplified by RT-PCR method. After being
identified by the restriction digestion and sequencing ,the 498 bp of AJ-MBL gene was inserted into pET28a
plasmid to yield an identified recombinant plasmid pET-AJ-MBL , which was used to transform the competent
expressive cells of E. coli BL21 ( DE3 ). After induction with IPTG, samples analysis results revealed that a
fusion protein of approximately 17 ku was yielded,and it occurred in the form of inclusion bodies,and could
be purified with Ni** affinity chromatography. The results showed highly expressed fusion protein was
acquired. The purified 17-ku AJ-MBL underwent hemagglutination assay to test its bioactivity, the results
showed that the minimum hemagglutination concentration was 10 pwg/mL. These results indicated that the
CDS domain of AJ-MBL had high expressed and the fusion protein(17 ku AJ-MBL ) was highly bioactivity.
Key words: Apostichopus japonicus; mannan-binding lectin; prokaryotic expression; purification;
hemagglutination assay
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