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Prokaryotic expression of C-type lectin like-domain protein gene
of Portunus tritubrculatus and activity analysis of recombinant protein

YU Jin-hong PAN Lu-ging”

(Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003)

ABSTRACT The total RNA extracted from the hemocyte sample of Portunus trituberculatus
was used to amplify the DNA sequence encoding an open reading frame for C-type lectin like-do-
main protein (noted CTLD) by RT-PCR. The sequence was then cloned into pMDI18-T vector
and was sequenced. The recombinant plasmid was digested by BamH 1 and Xho 1. The target
gene was subsequently inserted into the pET-32a(+) vector, which was also digested with the
corresponding restriction endonuclease. The recombinant plasmid p32a-CTLD was transformed
into Escherichia coli BL21(DE3) and then induced by isopropylthio-g-D-galactoside (IPTG) .
The fusion protein was purified through His-Band resin chelating chromatography and Amicon
Ultra centrifugal filter devices, and agglutination activity was assayed finally. Results showed

that the CTLD recombinant plasmid was successfully obtained by double enzyme identification.
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The inserted fragment was confirmed correctly by sequencing. SDS-PAGE and western-blot a-
nalysis showed that the fusion protein was successfully expressed. The fusion protein of about
M39600 was successfully induced, which was identified by SDS-PAGE and western blot analy-
sis. For the agglutination assay, no obvious agglutination was detected on the rabbit erythro-
cytes, while the agglutination titer of the mice erythrocytes was 2. No obvious agglutination
was observed when Vibrio alginolyticus,V. harueyi ,V. anguillarum, Staphylococcus aureus
were incubated with the recombinant protein. However, mass agglutination was observed after
E. coli was incubated with the recombinant protein for 1h. This study provides a good founda-
tion for further studies on the function of C-type lectin.
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IR FE Portunus trituberculatus JEFR FE HE W LT W F7Zsh ¥, AE R TR EM L “EH A T =
PR 18 77 B D A B R 22 R R T A% 0 19 95 35 B U6 SR M 2 22 LAt AR Rk 2 25 0 3= B I ol B it ) it 24 1
I S5 8 H 455810 . B AT 52 3 W i S 2 B G I 2 68 4R 3R S0 7 D) BE (1 I 53 2 R tHE AU 5T 1 A
M, WHESYESE K N Calnexin C-.L-.P- . - \R-F1 S-BI 4 K 2 (Janeway et al.  2002) , H.rf C-AI ¢ 4E
F (C-type lectin) ¥ Hy 56 K G e 2 B BN S22 AR 1) — 288845 R (Hall er al. 1974) . 7E Ca’' f74E T RERE 5
RN AN IR AE Py R AR Y BT 0T 5 2 R AR R 0 AR SN B AT A5 L SR — R B e SO AT A AR
HOHEH TR M 9 19 AR (Luo ez al.  2003,20065 Zhao et al. 20093 Zhang et al.  2009; Song et al.
2010a),

AR P22 RN RIS R E AW e sh Y CHRIEEE R ot H R U1 fg (Zhang er al. 2009
Wang etal. 2011), HAiA ¢ = Pite T8 C-RIEEEE R 1Y R BEDT B Ve I WA T 20 Tl 48, ok WL C- TR dE %
L RINHE S X TER KRR LR T =P 7R biin TAE. AUFRY 3 7 =ik v CARIBEfE R
N R T IR A% R A W S A kL, SEBL T K AT B8 T B 3R 3k JF AT TS PRI, S = e M T R AR R AL
il B A SE S I T BRI A
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1.1 ###

ST 2012 4F 4 J1 o BT S M0 T LA 8 10 7 LUK 7 1T I R B U 4
I 5E 12. 20, 58cm, 4 5. 70, 19em, % k# Ik pET-320 Jy A BFIT Z A7 . SN BIFEEIE 1l i ) 42 B A
FRE B P Marker ¥9% TaKaRa 2 7 7 s OB BOR ) £  Anti-His 504k (— 50 26450 i 1gG-HRP(
50O A Pro-light HRP A2 % Yo W 781499 FAR A 77 His GraviTrap Ni 3 HUZ 7RIS A % [ GE 247
B 70 (10KD) I {1 3 6 Millipore 47

1.2 FH&

1.2.1 A BE# RT-PCR # 3%

IR = PER 788 C-BU%E#E %K I H (C-type lectin like-domain protein, CTLD)cDNA F# %1 (GenBank 3 fift
5 EU477491. 1) (Kong et al.  2008) i) ¥ i [ 32 HE FI 3R 3k 24K pET-32a (4) (W 2 i B 2110 )7 5183t 1 XF
LRMESY ., EWESIY CTLD-F.5'-CG GGATCCATGACTGGCTTCAGGCTGCTG-3" ; Fi54 CTLD-R.
5'-CG CTCGAGTCTTCTCACAAATCGGACTTACATC-3", Horh fE B A R E01 4 534> 9151 A BamH 1
Hl Xho TEGFYI 5 CRRIZAR ) . 519 1A TAEY TRA R R A .
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1.2.2 B8 RENTHSEK

Kl S A B = P AR 7 R T B MM UMK LSRR T AR B O PR A T 47C (8008 B0y IRTTLVE 1Y i 20 2 B
RNA, 25 5% 4 i cDNA fE Bt 47 PCR §7 36, PCR ¥k & b 4li /K 16p1, 10 X Buffer (5 Mg*")
2.5pl dNTP 2pl , EFWESI# 1l B4R 2plrTag 0. 5pl, PCR 1G4 LA 1. 000 BIg i ey koA W 43 25, [ul
W H A . I E I CTLD R Beif 33 se B 4K pMDI18-T il 7 .
1.2.3 EHF# p32a-CTLD 9y 5 %5 %

¥ oA CTLD R By Bk pMD-CTLD #1383k Bk pET-32a(+) K 55 3% 5 F BRL 52 3050 & il 2%
K, 73] Xho T BamH 147 X0REY) 45 B0 09 B 49 v BOUI I A1, 78 T4 DNA ZE#2RE/EH T CTLD fy B
S pET-32a( ) 8 M 3E 35 My F 4 Bk p32a-CTLD, # 4k DHSa Ji5 . I M & Ampicillin (Amp) i #F
0 326 BE 1 e B 1 AT T v PCROSURG YD B2 I 9 E o LA 2 T ik ) 152 ATE Zhs B2 1F 6
1.2.4 CTLD kB #iFF kit 5 SDS-PAGE 441

AR JCI FF IE B 9 41T p32a-CTLD 37 # 4k BL21 (DE3) & 32 75 41 fifg . #9 # % 41 78 ¥k BL21/p32a-
CTLD, BEIBUEE A b i 58 5 R 2 A T LB WK B 37 5 (5% Amp 50 pg/mD i 37°C B B R ). A5
1 : 100475 2 ODgoo 2170 0.6 B, AT S5 IPTG AWy 1 mmol/L, AR IR ¥5 5 4 5, LLAS I ifs = 51
IPTG MG HRAE A BITEXS B, 4 000 r/min 28 2.0 10min IR T A, BT 87 AR 24 1 (20mmol /L Tris-
HCI, pH 8. 0,500mmol/L NaCl, Immol/L EDTA) , #f75 # ff f¢ , Al %Pk 8 A A7F7E T30 (10 000g, 20min) fif
3 FIEW . FRBR Ay SE B T i 4T SDS-PAGE HE Uk Rl 38 15 1
1.2.5 Western Blot #& |

W FVE R bR R Ik - W 2838 SDS-PAGE HL UK J5 - o 85 1150 5% B8 2 i IR 41 4 3R I (NC 5 . F 56 88 58 iU
NC BEF 5204 2] 1h, 485 I anti-His ST RIFE 1~2h, K58 8 FHYER K TBST Pt (3 1k, &
K 10min) » B A I BAR o SR AL B B bR iC i £ 00 B TgG s Rh s IR E 1~2h, —P0. P03 H B 1 i
MR B 45 A48 e el o s 58 UA D TBST Yellit 3 . Pro-light HRP k27 % S k6 I3 571 2 68, s 7 7
RSB T B 5 E IR
1.2.6 His A&& 44k

] His PR g 1R FUE AL e T 8 B alifl . S M 10ml 454 22 wh i (20mmol /T B2 4, 500mmol /L.
NaCl, 20mmol/L BKME, pH 7. 4) P EHE - SR 5 A S i 8 F B9 W 10ml, ] 10ml 2545 28 il e % I Je
Jin 3ml BEAR 2% i (20mmol/ L B§ R 4M , 500mmol/ L NaCl,500mmol/L BBk, pH 7. 4) Ye i , W AEVER K . 70 4ml
VEMEM T Amicon Ultra 1 P83 & b o NS B ASME X FRCE 25048 14 000r/min &0 (B0 10min ¥ 4 4
). BOSHIE HNEREERS DT EECE N .3 880r/min B0 10min, AR MR 46 5 B RE & BIA3 4l 46
MHEN.
1.2.7 BEZHMNE

53 S AE /I BRI Bk 1 G 7 - 2 Ak b BRIV 1 B 2 260 2T A0 MR VR . S BRI R R 45 (2002) Al Luo 55 (2006)
(7 1, BEAT I A0 M BRE AR 925 . B 96 FL VAU flak i BE AR L B AL 4 i A 25,1 TBS-Ca®' (0. 14 mol/L NaCl,
0. 01mol/L Tris-HCI, 0. 01mol/L CaCl,; pH=7.4) , Y£55 —FLH N A 25,1 F 4 C-HUEE A F AL 5 IR 51 5 L
25pl BB —fL IR G UM ASE Z AL LA B AT LU RS AR JS FE AL A I A 25 /)N BB S 20 40 ML B, S R I B
1~ 2h, WL EELT 40 B (4 0 3 RS LIRS I B 09 85 1 09 A= W 2 6 v o SR 20 90 B AN & A B 4R L T 7 L N 20 4 i 370 T
FLIRTE B — 5L BT M 09 £ €8 /08 1 0 5R A B 48 W) 21 200 O 22 18] JE AL X 80 IR T O £ B e . LURE 7 A e A 1Y
Tk 3R B KR TR A2 1 80 51 A e B B R 8t

B SEE S I Yu %£(1999) .\ Wang %5 (2007) #ll Zhang 25 (2009) B9 7 ¥, I EAE ok, 8 2 IRRAMER
KIGF B Escherichia coli JVEBEINEE Vibrio alginolyticus W 4E FRINEE Vibrio harveyi (88N H Vibrio anguil-
larum , B2 [CHMEHE 4 E OB IR B Staphylococcus aureus JI T BEHE LY. B4 TBS-Ca®" (50 mmol/L
Tris-HCI, 100 mmol/L NaCl, 10 mmol/L CaCl,, pH="7.5) ## 3 41 g &K ¥ & 4~ 2.5 X 10° 4/ml, R )5
0.2 pg/mliy 4", 6- " pkIL-2- 2L I M (DAPD 5 TBS-Ca”" W2 W E R HF Y. B 10p] LR B A



% 5 W TR o 7 B C-RUBEAR 3R B0 IR SR8 A0 P A 61

25p] B C-RIBEEER ,EIRME 1h 5, UL BSA 25 U0 IR 7856 0% B UBE T LS 4 187 19 BEFE IR A

2 HR

2.1 EHERH p32a-CTLD M9 511

M 1B AT LUA o6 8 4 Bk p32a-CTLD #1477 PCR K340 . 45 2 K /NZy S 742bp 1Y Be CH 9 5 H I
JICPE ] B AE K A 495bp, pET-32a( ) ZAKE 519 T7 5 T7 ter ¥ 384K v BLK S 247bp) 3% #  iE B I
BRI AE E R E . B R LA AT LUE Y, 8 4 B0 p32a-CTLD S Y175 3 K /N2y 5 857bp A1 495bp 19 H Bt
K H Bk pET-32a #AKEGEYI G K/N . /N BE 55 CTLD ORF k/h—3k, B y% PCR. RG] K I ¥ 56 3iF 3=
B, H L R 3Rk B 2 )T, T LA AT R S

2.2 LvLec EERIEF¥ A SDS-PAGE & #7

K 2 7280 ,BL21/p32a-CTLD T4 B HE1E S5 . 12 % SDS-PAGE #E 58 Ha 3k 43 BT 18 7 76 35kD 4b 4 BB 8 1
205 5T A /N (39, 64kD) FAR —F, 1 AR AN IPTG i S 0% BB F2 ) b %A B As 55747 . U6 B B A9 25 R s 3
THE E. coli RIFEIE (A 2),

Ml P L M2
5000 — -
2000 97.4kD
| 66.2kD
! 1000
750 43.0kD
500 750

31.0kD

20.1kD

14.41D
A B

## :M1:DNA Marker DL10000; P & 41 i ki p32a-CTLD
ST s M2 DNA Marker DL2000;s L 1 41 Jfi B pa2a- 7 :M-Protein Marker; M- e 25 ;1. Rad AR E AL A ;2. m IPTG S
CTLD # PCR Foiil Iy BL21/p32a-CTLD Btk ;3. Al IPTG %1 BL21/p32a- CTLD 7 #k

Note: M1; DNA Marker DL10000;P; p32a-CTLD diges- Lane M: Prestained protein marker. Lane 1: The recombinant protein,
non-purified; Lane 2:pET-32a-CTLD in BL21, non-induced. Lane 3: pET-

32a-CTLD in BL21, IPTG-induced for 4 h. The recombinant protein is indi-

ted with BamH 1/Xho 1; M2:DNA Marker DL2000; L.

PCR analysis of recombinant plasmid p32a-CTLD in E.
coli DH54q cated by arrowhead

B LR AT % PCR % B i B b 36 i B2 ik SDS-PAGE

Fig.1 PCR analysis of recombinant plasimid Fig. 2 SDS-PAGE analysis of expression products

in E. coli DH5«
2.3 Western Blot # il

3 AP EV 5 R R L AL S 0 2 A AT DURR S S and-His HUAR B 7E 35kD A A B 8 1 4
P — 2l 5 U RN A — B0, R WA B AR A R4 A His AR 28 19 5 4 88 71 ATk I 2 240 246 17 K
Fra Pl & ik .

2.4 BEEFERN
AT 7% R F /N RO Ge BO 21 A0 B, dn R4 BT 7w S8 E B L 7 4 C- AU SR 45 28 6 e W 20 40 V% A5 B e AY B 4 A
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K3 HARKITPH A T4 B /N L2 A0
Western blot 43 #r A Mice; B: Rabbit
Fig. 3 Western blot analysis K 4 H C-BIEEHE R LvLlec %t/ B H 20 40 M i e 524
of the expression product Fig. 4 The haemagglutination on erythrocyte of mice and rabbit

induced by the recombinant protein

FH BT /) 2T 240 M B BRE A A S 27 o A C- B AR 3 0 I DK Ay 4 Rl 77 ) 58 A T 22 S 2 3, L rp e 2 22
PGB TR R M A T A T 8 B8 BRE ARV P T I 5 7S 5 T X T 36 ) G At T Rl 5 88 DIC TR iy 4 T IC R | 8 IR | o 22
P B P T 4 0 (0 3 4 BR TR S TR BESE 42

A IMEAER (Img/L) B HAE A
A: BSA(Img/L ); B:Recombinant protein
Bl 5 L C-T R4 300 I =2 [C B PR T8 W FF o Y 388 4R A

Fig. 5 The agglutination of Gram-negative bacteria E. coli induced by the recombinant protein

3 it
KM HER ARG EATEFREWE A  RA B SN A, B S HIE N A I ZHRFE LKL R

4i. pET32a JFMZFAHA AR T7 J5 85 F (Studier 1991, 3 N.C A4 B A His b%5 0 T 3515
KT B DR R T ) L R £ 5 IR T e VB R A RRUE MR SF IR 2 R e pET32a FORLAE N R R I8
k. HHE Kong 45 (2008) BT Al A1, =4tk 7 M C-AUBESE R AL KR IF AR 7 41 923bp. ORF X 42 | 495bp . %
W Z P F 164aa. REHEAL DI HT R = JoiR T8 C-RUBEAE R AN (PULP) BA BT AE . ARFFEM 3 =
PEMR 1M C- R 3% DN 10 SR 4 K A3 A UG 70 26 7 45 31 5 U0 7 BOAR AR 1) 0 DL DR A AL R B, 22 ) 5
0 751 58 4 — 340 6 22 38 tH AR X 43 7 i (MD 39 600 19 H K2 11, 46 SDS-PAGE Hil Western blot £ , fi
GRS SIE U

FES L AR IR A E A I AR AT B A AL R AR . R 2 R A o B Al i R 2
P2 FhBOR T Be o IR 2 6 4% R 280 L R 24 TROSCR 3 19 70 B 7 % (Chang ez al. - 1996) , His GraviTrap Ni 2 FlJZ
T I 208 0 B LA O B R L A A AR DI AR R T K R i R T 3 S A T = R T 2 AR
FEA . BTV 0908 RS R AT 3 R8RS T Sh W B4R R i LK 38, U0 Zhang 4§ (2009)
RIS Fe B H Ak pET30a(4) 5L T FLANE G UF C-RLBESE AL N i f 20 R 3k A RIKE A rLvLec XFA
R S LT 20 M B TG S A R AE B G AN R T R A WD A BBE SR A5 T 5 Chai 45 (2008) R ] pET30a (4) # M AE
KM FFIR h 335 TS B Helicover pa armigera C-RIBEERE M R B E (178 Ca® AFAEI NG BT W] BE 48
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BIVLLANIL WA Ca®' WA K Az BE AR L 17 L3 40 28 (1 A] DA, G KB 43 08 3 22 TC B 17 Clnn oK i #F 181D (EL X o 22
ICPHPE R TCBE TG PE . 75 A Wang 25 (2007 WF 58 £ W, MifL B3 D1 Chilamys farreri H 2 EEHE R H 1 rCFLec-1
X NE 2R ALBLO B LT A0 34 T G 0 e AR B4 (E AT DR B A 22 QB PR TR ORI AF 18D & i % B P
A TR (B8 BN TRD JC I A BEAE BLA s Yu 55 (2005) 98 s » MR B R % Manduca sexta ZRHUH) Immulectin-3 X}
KB H BB BEEER  MAGREEEE 2 R AMER Staphyloccocus aureus, AAWFPIEFRW, =K THEEH C-
TR A 2R XF AL 1) £ 240 i VA WD S ) 5 B AR P E X /D UL 0 i ) o B S S 27 L TR T A S el 4N T Y R AR AR
FAAFAE 22 5 Hodod R FF 781 EL 7 B S 1 B S P R T ) 37 3 TG 1T e 20 E I 888 T 1 R 4 5 0 8 46 BR AT 38
BERILG . X UL W] 4 — AR 1 58 A 3R 0 Il 2L S0 W 1l 4 A o AR AR AN [R] L 6 AN [m) 400 T 1 e B A T A7 A 2
5o

P 5T e 25 (2005) HR 38 » = Pe #8101 355 Bk 4R 3% X6 5K e 1ML 40 M A 6 4 A P T X O M A T B A O M AT
S5O ARWT TS AL TR ST 3 W 1A N I I AR 2R T A 3R A B AR 2K X I EL B0 0 A N v o A TR R TRD L X 4
PR BE AR AR 22 5% . ©A WFIT S B8 (10 7 2F R ik B2 Hy B 42 3R 1) R 50 R AG 780 | 4 i 55 T A 0 4+ A A
R R R L TP E (Fh W 1986) . VRN H 2 I8 =0 AR 1 M e AR 2 0T I 2L 30 ) i 20 i B T S A
A BEAR TR VEAN ] L al RE 2 M Dy B2l C-BUBEAE R 5 VK BE AR 3R 8 1 &S VA R AR A7 A6 22 535 Rl I iy T B84 X g
U A Bl T AR, A [+ ok 050 20 40 J 4~ b i 080 A0 5 2 ol S v B AP 7E 22 o DA RO [ 3 A 0 3 T 454 1
53 WA B A 7 AN [ o A R 5 Bl 5 B 2R 0 A (] I L sl 0 1 Y R A T ) B B B AT — o I e

2 £ X M
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