F35EH3 W
2011 4E 3 A

/S S ¢

JOURNAL OF FISHERIES OF CHINA

Vol. 35, No.3
Mar. , 2011

X EHS 1000 —0615(2011)03 —0334 - 06

DOI:10.3724/SP. J. 1231.2011. 17229

ZHRRTE LGBP EEREARERMENLE LR

REL, & @,

KA,

REMR, TEHR, ITAENK

CTRRAAE AR 5 A ) TR, 0 H 0 AP AR ) F S0 % WV T 315211)

I #4350 0 Z R T LGBP % B FF M AR 5 4 o 21k pET-22b( +) 3 8, 4 11
E. coil BL21(DE3)plysE & IPTG #% % %3, % SDS-PAGE #ll, % 9L % 411, % £ th o %%
BHSH—ASTEANA i RAFY, SFNNEAEEATFTRANER -5, B4
%14 7 L IPTG 3% f Ao 7 738 % 4 ¥ F 4% 3 % 3 7 4 14 SDS-PAGE 417 4 £ . 7 , 15 %
0.4 mmol/L IPTG %7 30 T A MBS HHRE AW KR LA, AANLNEAELESL R
SEN B4 G 78 , & Western-blotting 191, 3 BLA R4 04 S 1. B4 6 2%
%, B4 Kk pET-LGBP AR M A Wit X 5 A £ R & B A FHATH . 8%

WA ERINE AT EERELE R

KEEH: ZARTE; IR -B-13-WRBLESEE; BAKK; HILF

HmESES: Q78; S917

TCHMES Y T B IR e, IR i
R AEC ™ PRI B O B2 % B BO T - A
FERE R A5 15 A P VR XA
AR PR DY O 77 A G S R S g A R

PNt

%14 ( pattern recognition receptors, PRRs) , & fig
PUNIEGE G A Wy 2R DR SF 19, T AR 32 b SO
FEAE 1Y 9 it AH ¢ 43 1 B =X ( pathogen-associated
molecular patterns, PAMPs) (2]

JRZhE - -1,3 - HEMESSEHEA
(lipopolysaccharide-B-1, 3-glucan binding protein,
LGBP) 12y — R 2R 1 52 (R 76 52 3h W i) f
REZR G AT A, DR LR AS DR ) 22 G
P R EL A 110 40 B B 22 B o0 s 2 A B - 1,3
—~HIRAE AT 2. k1A, HFTC IR K E IR
S A ES G I 1
VRIS 1
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Fie B8 Unizol 20751156 B 4 B = PE AR 11 i Ik
it & RNA, SMART cDNA [ & i = M
PrimeScript'™ 1% Strand ¢cDNA Synthseis Kit # 17,
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TG1,PCR i & BH 14 v B I il ) 35 41k . % 35 4k 1F
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S BC 1wl Ny OE B % EE 4 5k pET-
LGBP #1 1 pL pET-22b( + ) ¥4k E. coil BL21
(DE3) plysE J& , #k it B 1 53 1 & 45 Fl T & Amp
(298 100 pg/mL) 1) 5 mL LB K5,
37 CHy i R o I H #% 1: 50 ¥ K557,
37 TR FR 2 ODy, M 0.6 LA N IPTG %=
LN 0.4 mmol/L #4715, R 1 /NI
1 mL &E# T4 T,12 000 r/min &.0» 5 min J5 %
DO 100 Wl 2 g ok i, IR A SR
1 2 x SDS PAGE Loading Buffer, 7t 73 & % )5
100 C#& B 5 min, 37 B yK %, SDS-PAGE £ il T
HE ARG
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mL) () LB ¥ P KRB AMEEAR, =
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L)#% 30 TS 3 h J5 2 i T SDS-PAGE,
HLUK S U BEIRCH 0. 25 mol/L KCI ¥R i2
¥ 5 min, [T ] U1 R BHIAH, INAGE &
i) PBS fiff & 4 C#f B — BEi ] 250 B3 B
10 pL #£17 SDS-PAGE LA A 2 [ i 2l AL 350 R
HAxy -20 CHAE"
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LGBP #iiJii \PBS 73 Jl] 15 S5 1A U IR 56 42 4 77 56
PR TE ALK FLR S S T/ U . B
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R i FH SR8 W H , 35 3 1016 DL BN
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1.8 Western-blotting
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Sy, MEICT 1 FhRERE TR (P22 MR L), Sac-
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SEHLFF W, Bacillus subtilis; B K 28 #8141 1, B.
megaterium ; W R ZEAAFF# , B. cereus ; 4= w5 {045 44
BRI, S. aureus) F1 3 Ff g 2= RGP T8 (R I 5K

Wi, Vibrio parahaemolyticus; V& ¥ I8 B,
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2 RT-PCR §"# , 7£ 1. 0 kb Ab15 3| — & Fp 57
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(http: // ca. expasy. org/tools/), = Jt & | &
LGBP & A7 WA~ 0] 105 245 55 8 st 1) 4 i R e Jik
RGD (Arg-Gly-Asp) 3E70 ; I 7ERT N — fli 3L 1L
fii s NRS F1 NDS; — 4~ g C 19 0 B2 1k £ s
SAR; )\ 1 78 fif & 280 i 2 3 ik &y Glyco _
hydro_16 Zf5#h 4, — 2% 2544 T 3% W] ( DNAStar
BAR) , =R 2 - B - 1,3 - R
HEEEAGWP A o 18E, WA B IS, b
A — BRI B A LA T Ml BRI AE 43
REM LIRT o +B IREREH.
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2000
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<1095 bp

250
100

E1 Z=Jk#RF% LGBP & ORF 773l
M. DNA 73554t DL2000; 1. ORF [F3 4 34451
Fig.1 ORF sequence of LGBP from P. trituberculatus
M. DNA marker DL2000; 1. amplification of ORF sequence.

2.2 EAHREHETE

JHl Nde 1 #1 Sal 1 [&]i%f pMD,, T-LGBP #il
pET-22b( + ) 75 #R AR HEA7 AU U) (&1 2-A) |, [l
PG ARG DT PRI e R, TR TR
PCR S8 M1 it . % B ve B EA T G 57, $2 K
F 4 ik pET-LGBP, 1] Nde 1 F1 Sal 1 #47 %L
I3, VI 2 1 100 bp 19 H /Y 4547 F1 5 000
bp ZEAT AR ST G Y J5 i — 2Dk SE H 4 2
g (& 2-B) .
2.3 EAXRE

I 56 U I 1Y B AL R A E. coil
BL21(DE3)plysE 1,2 IPTG 15 /5 SDS-PAGE
R, K 075 4l e s AR R S R 2 — 2%

OrFRZIDY AL ku (ERGA ) (18 3) , S BN AY
FEAE AT RA/NER—EL FIRGE P
e, HIE B B LTEEE A AT L
i (E3) .

M 1 2

B2 EHRNEYIRIE
M. DNA 23 - b it DL2000; 1. i Nde 1 1 Sal T XU V)
pMD,, T-LGBP; 2. Fi Nde 1 F1 Sal T 4] pET-22b( + ) 25
Ak 3. I Nde T 1 Sal T %Y 415k pET-LGBP,
Fig.2 The identification of the
recombination plasmid
M. DNA marker DL2000; 1. pMD,, T-LGBP verified by double-
enzyme cleavage; 2. Normal pET-22b ( + ) vector verified by
double-enzyme cleavage; 3. The recombination plasmid pET-

LGBP verified by double-enzyme cleavage.

3 EHAZE AR SDS-PAGE 4%
M. B H o FRbRdE (%) 5 1. 8PS PR B0 5 1 B3 5 2.
FREFE R B0 S I TOIE s 3. pET-22b( + ) S 84K 4. pET-
LGBP %55 i; 5. pET-LGBP i 5 1 h; 6. pET-LGBP 5 5 2
h; 7. pET-LGBP 55 3 h,

Fig.3 SDS-PAGE analysis of the

recombinant protein

M. Protein molecular weight Marker ( low ) ; 1. supernatant after
centrifugation step; 2. precipitation after centrifugation step; 3.
Normal pET-22b( + ) vector; 4. pET-LGBP without induction;
5. pET-LGBP induced with IPTG for 1 hour; 6. pET-LGBP
induced with IPTG for 2 hours; 7. pET-LGBP induced with
IPTG for 3 hours.

2 TR AE AN [R] IPTG ¥ B F0AS [ 3B 2% F
NiE SR SDS-PAGE S #r 45 R R,
HEH R FRB R LA K, (HIRWKE PTG FI1E
75 BEAT A AR AN IR R (161 4) o
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ku
97.2 i i e s A b
66.4 _::n—-g:_:
w eSS ES
: : — - -— <« pET-LGBP
Sl e - —
20.0 | = -
SEntE=
ase =3
20.1 —
= _‘-’.
M 1 2 3 4 5 6

B4 EAZRFEARZMHESTH SDS-PAGE S1f7
M. HEF BT T bRiE(K) 5 1. pET-22b( + ) 28 #ifk; 2. pET-
LGBP % $4i; 3.30 C 0.4 mmol/L IPTG i 3 h; 4.30 C
1.0 mmol/L IPTG %53 h; 5.37 C 0.4 mmol/L IPTG if55: 3
h; 6.37 € 1.0 mmol/L IPTG %5 3 h,

Fig.4 Expression of recombinant protein induced in

different conditions analyzed by SDS-PAGE

M. Protein molecular weight Marker ( low ) ; 1. Normal pET-22b
( + ) vector; 2. pET-LGBP without induction; 3. pET-LGBP
induced with 0.4 mmol/L IPTG for 3 hours at 30 C; 4. pET-
LGBP induced with 1.0 mmol/L IPTG for 3 hours at 30 C; 5.
pET-LGBP induced with 0. 4 mmol/L IPTG for 3 hours at 37
C; 6. pET-LGBP induced with 1.0 mmol/L IPTG for 3 hours

at 37 C.

2.4 FRSEAMANL

BREES 3 h Ja 9 H i & 347 Uik 26
1k, 754 SDS-PAGE &l , & ILAE 44. 3 F129.0 ku
Z I8 A HIYE E A0, oAl (K5)

ku
972
66.4
“3 .. < pET-LGBP

29.0

20.1
14.3

M 1 2

5 EAZEAHEH SDS-PAGE 5317
M. Z P14 F R0 ME (1) 5 1. pET-LGBP % 3 h; 2. 4ifk
J5i 9 pET-LGBP,
Fig.5 SDS-PAGE analysis of the purified
recombinant protein
M. Protein molecular weight Marker ( low ); 1. pET-LGBP

induced with IPTG for 3 hours; 2. The purified recombinant

protein pET-LGBP.

2.5 IMiFEZM B Western-blotting 45 5
P& 1 E 41 8 1 S A e/ B TR 5
RS HTIL G RN 75 2 16, B 5 475 R /) BUIR BRI

IMilo LA pET-22b( + ) 25 Z Ay X HR, gk )5
M A8 5 BTN E #8417 Western-blotting £
D, G 352 B3 45 3R S 7 < S i LT 5 PBS X AR
23 1) 5 B M R 5 44k S B E 41 8 1 pET-
LGBP 5 [yt il & 4= 7 B 10 e 5 M a9 )
N, FE 41 ku Zh A — 25 R/ INAH L 9 B S 1) B
(& 6) 1M pET-22b( + ) 75 i MA00] B JE S, 6
B2 21 2R A AR 1) e S

ku ku

66.2 | 66.2

430 o 43.0 9.
31.0 - 310
20.1 20.1 -
14.4 14.4 '@

M 1 2 M 3 4
B 6 RItiiER) Western-blotting 431

M. BRI T H i Marker; 1. pET-22b( +) ZE#4k; 2.
2lifk) i) pET-LGBP; 3. g i MM 375 ;4. PBS Xf .

Fig.6 Western-blotting analysis of mouse antiserum
M. Prestained protein molecular weight Marker (low) ; 1. Normal
pET-22b( + ) vector; 2. The purified recombinant protein pET-

LGBP; 3. preimmune serum; 4. PBS control.

2.6 MEMEAIR

AT REREZ 0 - B - 1,3 - WR MG &K
N BUEPIZE S RETT, 204 E 4L 0K 1) pET-
LGBP 51557 2 X Bk KR I U E Dt 1T i i
S22 BE U RBE ML 5 ] Western-blotting 45 Il 45
BRCR . SR ER, =R TENIEZH - -
1,3 — AR BELS & N P MU IR | R 2R
FFEE R I BT 7 B OITR LA B R AT 1 349 4
HREI(ET) .

ku

43.0

310

20.1

14.4
1 2 3 4 5 6 7T 8 M

E 7 Western-blotting # il & 28 ik 1)
PET-LGBP S &M S S HEN
M. FYLAR ST T4 8 BT Marker; 1. J}22 MU RERE; 2. A5 2F
FATE; 3. ERZFAUAT I 4. MR ZFAAT I 5. &M OHE
BRE; 6. BV MLINE ; 7. 7 8EINE ; 8. KIAHFTH .
Fig.7 Western-blotting analysis of pET-LGBP
binding activity to microorganism
M. Prestained protein molecular weight Marker ( low ); 1. S.
cerevisiae; 2. B. subtilis; 3. B. megaterium; 4. B. cereus; 4. S.

aureus; 5. V. parahaemolyticus ; 6. V. alginolyticus; 7. E. coli.
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PRt N, HETE N2 B 52 sl v v
BEITIEZH -B 1,3 - HWEMASSHEA
(LGBP) , If- % HoAE BT kAT T IR ADFSE, (HA K
LGBP Zh g B 5t {0 ROUX %51 4% 8 7 9 >4 %t
YR ( Penaeus stylirostris) LGBP 7E3EAH % B2 A = i
A2 T UL 9 1F T ; SEKT 2612 5\ O % ) LGBP
511l 22 0 e R SR B S 4 R TS IR £ ) e
4% s LEE %5 F BILEJT 25 43 i 58 W11
IKFE KR ( P. leniusculus) | W W5 ( Eisenia foetida) B
LGBP it 2 5 | W S8 AL B G R 40, 245K L
2% LGBP DIREMMAHSCHITE . O T B =M 1
f#% LGBP (1) EAARME F , AWFSE 1 e Xt = PEhk 11
[) LGBP 47 T B #eik, e vk %3k RGHT,
VEFR T 5 SO 8, 5 5 K 3R LA A K mT 4k
PEPRI el SRR BRI KRBT R R R g,
AR GEAE B 3R T 20 B I 3R A S W] GA R AR
FAI50% ", RIS R, EATHE 37 T&
P, AR 0.4 mmol/L (1) IPTG S 1 h J§
A BEAE MR, MEHSHRINER, HH
FIREMEA RN, HER EAE A0
Salif VE# B SE T4 30 T 137 T & 4F
T AGHe E 0. 4 mmol/L F1 =¥ E 1. 0 mmol/L
IPTG 115 3 3238, 45 3% & BULE A [A) 1R B FA [R]
IPTG ¥ T, AR M RIIFEEAK, H
0.4 mmol/L IPTG }%, 30 Cif S8 Sk i &
F MR, T M SDS-PAGE Jii H 15 £z [l 3k
BAERT . RITIZ L R B Al R R
AT B AR o T H 5 8 PRSIz A i
HAZ i alifb i 8 (A B LI £ 07, Ik S g 3l
W) ) T BB B SRR

22 i BB AH X T B o o 4% o] 4 17 B LR
BTN 2 N L AR 1) E S T L Rl
HFPIRINE W 697 508 TAE. AHFIE 2
T ICR /NRAE R 5 8 , A& AS 52 H. 5 1l 37 F
SR B AR PR R ik . BN A
RTESHHUE RN 50 ~ 100 g, IF5 55 R 58 4R
FAE TR A, A B 38 I B i sk 8 P 22 bt
JEAEAAR P 9 A7 B3 ][], 38 W 58 S AR i skt o Bl
Je TR G 70 1 O R S R 172, Ak
N, RERR T RGP —IR, LR 4 FA S BRI
2RI A B A%, HAN R JE— BT, Bt ML 4

Western-blotting # il ARG (K 51k BUZEY)
S sk — A R, ARG R BT I TS B A B
ESX7/REIPOPR AL B ] S S N BN Y S i N R
MHNE IR AL RIS A S5 A EE T, X
YR 5 Ja RAWE TS % H i BRI BT T T
Hehit
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The study of recombinant expression, preparation of antiserum and binding
activity to microorganism of LGBP gene from Portunus trituberculatus

CHEN Yin-er, JIN Shan”*, ZHANG Ying, ZHAO Qing-song, WANG Guo-liang, WANG Chun-lin
(Faculty of Life Science and Biotechnology of Ningbo University ,Key Laboratory of
Applied Marine Biology by the Ministry of Education,Ningbo 315211, China)

Abstract: The lipopolysaccharide-and beta-1, 3-glucan-binding protein ( LGBP ) is a pattern recognition
receptor which is fundamental for the innate immune response of crustaceans. A pair of primers were
designed according to LGBP cDNA and were used for ORF amplification. Then the fragment was subcloned
into pET-22b( + ) and expressed in Escherichia coli BL21 ( DE3) plysE. We got a 41 ku clear visible band in
the expected position by SDS-PAGE detection, which indicated that it was the same as the expected
molecular weight, and the negative controls were blank. Expression of recombinant protein induced under
different conditions indicated that lower concentration of IPTG (0.4 mmol/L)and lower temperature 30 C
could reduce the expression of background effectively by SDS-PAGE detection. The purified recombinant
protein was used as antigen to prepare antiserum in mouse directly. Four weeks later,a polyclonal antiserum
was obtained and it was specified by Western-blotting analysis. At last, three types of Gram-negative bacteria
(Vibrio parahaemolyticus,V. alginolyticus ,E. coli) , four types of Gram-positive bacteria ( Bacillus subtilis,
B. megaterium ,B. cereus, S. aureus) and one fungus ( Sac-charomyces cerevisiae ) were utilized to analyze
pET-LGBP binding activity. Our data suggested that pET-LGBP was able to bind S. cerevisiae, B.
megaterium, V. Parahaemolyticus ,V. alginolyticus and E. coli.

Key words: Portunus trituberculatus; LGBP; recombination expression; antiserum
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