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[(HE] B WEMEETRABRALEAR L R (Fhel), airEagit:, s B4E GenBank 24
il FhCL BF)FAIET5 14, LA R RNA y#s, it RT-PCR #7314 FhCL JL R 44A%)F 51, PCR =4 TA 7T
M, it EcoR I . Hind I AUEGHIA P % K15 5 20 [k pMD18-T/FhCL,  FK5 I v [ A JE R ik 244 pET30a(+),
£: PCR, LUK BamH I | Hind WXL A Y1) A0 77 45 52, 44 4 JR % 3% 3K JRIpET30a(+)-FhCL, 44k KI5 I% % 1 (E. coli)
BL21(DE3) pLysS, SWNEE-B-D-Hifl PRI (IPTG) AR HFMB LT M E M FhCL, T hidbmmen-RN
IR BEICH K (SDS-PAGE) %5E, IR [FENE (Western blotting) 43-Hri% 5 4H 78 1 % B T H 1 H 14 1L 26 1f 375
KAy SD KRB A s i bitE . 4558 PCR M1 BamH 1 | Hind I XX AGEHI 4 0] W24 1 000 bp B4, P45 51 B R
T FRipET30a(+)-FhCL #E AT, SDS-PAGE #55% M, EHE M/ TFHELN Mr42000(7 6 MHEAMIRE),
SHMERAAAM, DMmMiRIEFRiE, Western blotting Z3-Hr5 R ibn, 2k B4 1 FhCL nl sy it A B gLl =
LT FARE R SD K BRIMLTE RS, 78 HAYSA Mr 42 000 4k Lo —4R 4005 B FRInyE MIJE R Ry, &8 o
e e ik THF R ORIV E ARG L s, EAEAEA RIFess:,
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Cloning, Expression and Immunogenicity Analysis of Cathepsin
L-like Protease of Fasciola hepatica

LI Xiao-juan, WEN Xiao-bo, RAN Xu-hua®, LI Shu-dong, WANG Chun-ren, PIAO Fan-ze

(Key Laboratory of Preventive Veterinary Medicine of Heilongjiang Province, Heilongjiang August-First
Land Reclamation University, Daging 163319, China)

[Abstract] Objective To clone and express the cathepsin L-like protease gene of Fasciola hepatica (FhCL) and
investigate the immunogenicity of the recombinant FhCL protein. Methods Specific primers were designed according to
the reported FhCL gene in GenBank. Using total RNA from adult worms of F. hepatica, FhCL gene was amplified by
RT-PCR. The PCR product was cloned into pMD18-T vector and then subcloned into pET30a(+) vector. The recombinant
plasmid was transformed into E. coli BL21 (DE3) and followed by expression of the protein induced by IPTG. The ex-
pression situation of recombinant FhCL was analyzed by SDS-PAGE. Its immunoresponse to the sera of infected goat and
the antisera of SD rats against FhCL was examined by Western blotting analysis. Results PCR and double enzyme di-
gestion showed that the FhCL gene fragment was about 1 000 bp in length. The constructed recombinant plasmid pET30a
(+)-FhCL was identified by sequencing. The recombinant protein (Mr 42 000) was expressed in the form of inclusion
body. The protein was recognized respectively by the sera of infected goat and the sera from rat immunized with FhCL.
Conclusion The recombinant plasmid pET30a(+)-FhCL has been constructed, which shows high antigenicity.
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HRERAIET, M2 R T T s T R R AR
i, SAEPOlERE RZETFIE

BF W B HEUE B L (FhCL) W) K THF A
W s g i HEE R TR S, X
T30 i R LN i A A 3 S LR S Ay =
Y, D= RaE A EEA/ER® 4, Dalton %S HAT
WA AU B LL Sepe /N U AR 53.7%;
IMTHZHZVEE B L1 A L2 TRA s, 45, R
FhCL & FIE NPT W HUBRR s e s W p R 2 T 4T
1. BT ST R OB 8 RIS E T oA D
i, AT R SVE AR L 3£ (FhCl)
JFR R, IEX IR R AR I TR 0T

¥ EFE

1 e

JHF R W Hapl | %% K pMD18-T HIpET30a(+),
BIRA S SR . R R BRI, B e
B RPHLIX. [ SRIEGY I W R e Ll = [k B
68 4%, R FE(H ) HLINEL (EPG) i 525], Mk
SD KEUCNIERES, RN 2009, WA T EBAB E
TS st KRR A T (E. coli) 0BL21 (DE3)
pLysS ¥k [ 35 [F Novagen /A7), DNA 4 . DNA
PR (DL2000), RNA BEMHIH] T, DNA 3R/ |
EcoR T . BamH I | Hind ¥y {59 T (K
) AIRAT, BIRSHE (revertAid Tm M-MuLV
reverse transcriptase) M Fi G H b 90 H ¢ E
Fermentas A ], fis& MG &0 F L igAEEEY) T
BABRAE, AR AR (HRP) fricifibik
B 19G (HRP-19G) . #i L= HRP-19G 73 514 H
DU EA ) TARA FRA IR A2 S AR R
FBRAF,

2 Ak

2.1 FhCL A B # RT-PCR # 3¢ %% GenBank
FhCL JEH AR T4, R HH Oligo 6.0 {51 —
%5141, P1l. 5'-TTAGGATCCATGCGATTGTTCATATT
AG-3' (T A BamH 1 VI &), P2. 5'-ATAAA
GCTTTCACGGAAATCGTGCCAC-3' (FHIZ A Hind I
BV A5 ), SR Trizol & RNA $2BGR7H & (£
Invitrogen 2~ F]) 15 B ER U AWz HUEL RNA, PUHE
RNA J#5it, P1 F P2 J5|4), TERESEBHERT
AT R, OWARZR A 20 I [RIE RNA 4 ul, P1
P2 (¥ 25 pmol/L) & 1 pl, HERK 2B
(DEPC) (1:1000 #iB¢) 5 wl], 70 CAEME 5 min, 7K
W2 ming AN Sx % 42 i 4wl 10 mmol/L

R AERZEAZ Y =52 (ANTP) 2 pl, 20 U RNA Jii 1]
Hil5 1 wl, AM 1:1000 # & DEPC 1pl, 37 C
5min; FRANA 200U f2 45570 1 wl, 42°C 25h; 70°C
10 min K3 S i i, VKA AL cNDA.,

RT-PCR 44 FhCL JE[H, JJiifA& & by 5xPCR %%
i 5 wl, 100 wmol/L dNTP 1.5 pl, 20 pmol/L 5|4
P1, P2 4% 0.25 ul, 47 cDNA 0.5 pl, DNA R4
1.25 U, fin ddH,0 % 25 pl, PCR J i &4 K. 95 °C
5 min; 94°C 40s, 50°C 30s, 72°C 50s, 30 M
R 72 °C 10 min, K PCR =4k AT 1% IR BRI
Rk, FHRE DS & e ztiAb B iy B
2.2 PCR =89 TIA sulsFe e 2 pMD18-T ik
PR SV B, etk B Be S T ki
$, AL E. coli RS2 TG, WA T & N H 5
F (AR FE N 100 pg/ml) [ LB FEIARRGFEIHE, F37°C
Riged i, W 3R BUTCRE, EcoR T 5 Hind I XX
VIS H AR R B AH AT, SR Ess AR By
SORER LI AE T A TR RS A BR A /IO Y, FH
PR 2H v ok 44 - pMD18-T/FhCL
23 FhCL AR R AERAgEL %2 HHEHA
JEi#i pMD18-T/FhCL FlJEA%Z FiA 244K pET30a(+) 43l
FiBamH I | Hind DY), ZifbmDosEy) =y, H
T, DNA % i 42, SRJ5 %% 1k E. coli BL21(DE3)
pLysS JBAZ 4, WA T A RIFEER (30 pg/ml)
1) LB [EfARFREL -, T 37 CRigRid e, w42
HUBkn, 28 PCR, WEGVI%E, JFXT M ekEd Ty
G, P 2H 338 Bokian 44 4 pET30a(+)-FhCL,
24 FWMERGHRAIRTEESMH B LRHEMEE
ZHFoki pET30a(+)-FhCL RUZRERFRY), T 37 CHRi%H:
35, BOUE A fl) =10 BHIMASTFH-B-D-HERL
BHE (IPTG) (&9l 1.0mmollL) 55 3h, IR
WEA . BRI TR 2R 5 24, A i e 3 et
E MEAT A e F G R -2 TR s I e B S Lk (SDS-
PAGE), WIAXHE 20 81 1A N LT A T T PR 47
25 FTakGaBmkR &L iR HER
LB OIEB SRR, DL Y10 JFEE IR AR A A9
AZ4#% w1 [ 50 mmol/L Tris-HCI pH8.0, 2 mmol/L
LR (EDTA) 1% £, — - FE R FE ik
(Triton X-100) F1 200 mg/L ¥ pE M | BEEDIHE, WK
TR 2R P 2 AN R ; 4 °C 10 000xg 250> 10
min, BUE (EHAR) DRIARMHEE I (% 8 mol/iL
JRZ . 20 mmol/L Tris-HCI pH 8.0, 2 mmol/L EDTA
A2 nmol/L B-#i 5 L BE) W, B, E LG
(R4 ), 20 wl #:17 SDS-PAGE, Kt ieiz il T
LKA T 0.25 mol/L KCI %% 5 min, ¥IF &

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn



http://www.fineprint.com.cn

Hh [ A e A AR R 2

2009 4F 6 A5 27 5 34

Chin J Parasitol Parasit Dis June 2009, Vol. 27, No.3 . 197 -

R B R, EEPEET, o5 mol/L Tris-H42
FRALVKZZ I, 120V HiYk 1h, T PBS (pH74) 4<C
BT, IS 8 20000 (PEG20000) Hk4idE 1,
TRNE 1 ERIL (GeneQuant pro %, ¥ [E Biochrom
ONFE)) AR

2.6 FhCL & & %95 K R eg41 4  Hus HMir: sD
KE, H FhCL & T2 sif T iz, FheL
FAREN 200 pg/ A, e 3k, RRRIEIRE3 A,
5 L OIS RBURICE AR (FUL), IR
[CASEALF, ) 2 LGSR, 45,

2.7 £ 4 Western blotting 5%  WARHIEHHE M
2: SDS-PAGE J&i, ML 2 B — W L) (PVDF) X,
FH PBST( % 5%BLAEWI#3 & 0.5% il 20) T 4 CE}A]
R, PBST Wk 3K, BHR Smin(R[FA]), Z iUk
JH R W R L S S AR L i (44% 1:50 Fi
FE), 37°CHFE 1h, PR 3K, IMASPiILF: HRP-1gG
(1:1000 #FE); 43 BIHL SD K B A8 Ay 6 9 1y v
Ko bRl g5 ) SD K BRARFEMIE (4% 1:200 #ik),
37 CHFE Lh, Wk 3K, MARIUKE HRP-19G(1:
1000 FBE) . AT 37 CHEE 1h, PR3, &
SN (DAB)-H,0, .4, ddH,0 Z 1k,

# =X

1 B RNA BN RRENE
& RNA 3 IgHEE Tk, 3k 18 S Fll 23S 4%
FROAFEEAD R RNA KRR . ZI5E AgdfA g N 1. 856
T 1.8~2.0 Z[A], FHAFLEUG L RNA Sl

2 RT-PCR¥EHMEEFREK
RT-PCR #"##4 H 1 45% 1 000 bp ) B,
—3, BT BRRY AT S (1),

SRt dl

bp

2000

1000
750
500

250
100

M: DNA #Ri&#) (DL2000),
A ) 1 o R
M. DNA marker (DL2000),
Negative control.
Bl 1 FhCL £[& RT-PCR 7= #H) 37 s #% 5 A B ik
Fig.1 Agarose gel electrophoresis of the RT-PCR
product of FhCL gene

1. FhCL (4 RT-PCR =4, 2. &

1. RT-PCR product of FhCL gene, 2.

3 EAHAFRH pMDI18-T/FhCL HIEE

3.1 MBEnkse  FAINUR DNA £ EcoR [ 5 Hind Il
XUEEYT, DA K 1% e pEEERS LK, AT U2y 1000 bp
MRS (B2),

bp

2000

1000
750
500

250
100

M: DNAFREH (DL2000), 1. ®E#HJFk: pMD18-T/FhCL,
M. DNA marker (DL2000), 1. Reconbinant plasmid pMD18-T/FhCL.

B 2 FEHARHK pMD18-T/FhCL WEBHILE
Fig.2 Identification of pMD18-T/FhCL by
restriction endonucleases

32 FooAr MFLEHRERM, FhCL FEP EwHb v
B A pMD18-T #& {4k, 21 v % ik pMD18-T/FhCL
PR, A B AR R B R 981 bp,  Fafit
T 326 MEILIR A,

4 FHARIEFM pET30a(+)-FhCL HEE

4.1 PCR B M Bgynse YIS I RS> Yy v

A PET30a(+)#kfA, /Mgl 4 i 45k pET30a(+)

-FhCL, 24 PCR il BamH I | Hind Il XU %5, ¥

A ULZy 1000 bp M55 (B 3. 4), 5 HBERE IR/

FEAAARY, UFRH B 3R TR T .

42 Falaodr MPE5RRM, FhCL 3L IEH v
% A PET30a(+) %kt , i F DNAStar A5 45 5

5 GenBank 2> Aii A JIF W Ht FhCL & %1 IR 7 91

(B9 ANo. AY519971.1) Hext, HEIEME N 976%),

M 1

bp

2000
1 000
500

250
100

M. DNAF7&EH (DL2000), 1. HZJJiki pET30a(+)-FhCL,
M. DNA marker (DL2000), 1. Reconbinant plasmid pET30a(+)+hCL

B 3 EZAFHI pET30a(+)-FhCL PCR £%E
Fig.3 Identification of pET30a(+)-FhCL by PCR
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bp

2000

1000
750
500
250
100

M. DNA#RZEW) (DL2000), 1. LRSS,
M. DNA marker DL2000, 1. The recombinant pET30a(+)-FhCL
digested by BamH I and HindIIl.

4 FEHRH pET30a(+)-FhCL MEEYI L E
Fig. 4 Identification of pET30a(+)-FhCL by digestion
with BamH I and HindII

B Y ATy 95.4%, HfESRIBME AL N
Mr 42 000, JiFSEHE 40 4%k Bkl pET30a(+)-FhCL 43
BT, HFEDH 5 RN el S HE AR TE A

5 BEARAMNBFSRIESAAEMEIHT

P hey g 4 ok 7 /b 2 E. coli BL21 (DE3),
SDS-PAGE 453 /%, ZU7E Mr 42 000 1o & H ¥ — 3%
kAR (KBS, i), H5HMEAMELT, s Bk
XA TCI 55t . 43 B A0 R AR 4 L 3 N vE iE A7
SDS-PAGE, 4RI iZE A E HA T2l d,
DR IE AR IE

117 000
85 000

49 000

34 000
25000

19 000

M. HEHBbREY, 1:pET30a(+) % FHT, 2:pET30a(+)if /A
3h, 3. pET30a(+)-FhCL i%S:Hj, 4: pET30a(+)-FhCL iS5 3h,
5. BARZRIE LT, 6. WEIARMEUIE,

M. Protein marker, 1.pET30a(+) before induction, 2. pET30a(+)
after induction, 3.pET30a(+)-FhCL before induction, 4.pET30a(+)
-FhCL 3 h after induction, 5. Soluble protein of pET30a(+)-FhCL,
6. Insoluble protein of pET30a(+)-FhCL.

5 EHZEHR SDS-PAGE Bk
Fig. 5 SDS-PAGE analysis of the recombinant protein

6 EZHEH FhCL B Western blotting 447
glifk 5 B E AL 5 A FhCL 20l 58 T i e iy
LIS 13 AN A g s 19 SD R BRIIEEH, 7 B4

Ak ] LB — AR S SRR S S 2R, T BRI L3 X B
i, FRWixEHAEARAR AR (5 6),

M M1 2 3 4
85000 |

49 000

34 000

25000

19 000

M: EHBRREY,

1o Bl v,
3: FhCL # 4 SD KEUMTE, 4: T SD KRR,

M. Prestained protein marker, 1. Sera of infected goat, 2. Sera of
healthy goat, 3. SD rat antisera against FhCL, 4. Sera of healthy SD rat
6 EZAEH FhCL 9 Western blotting 4347
Fig.6 Western blotting analysis of the recombinant FhCL

2. fEERR L E M,

it #

HET, BRGH W HE M AR T, 2%
YR, AR S AmgitE, mH 2
B BA TS B Ol A RS R R, e M A2
JEeL IR RE VR B R AR 5, AEE 1
SRS, DGR e Ak Al BE 1 i T 55 AR v
KIERERT, BHAT, AW R O E A T R
STHRPEN e ) 3 FRER, T o e B (R SR A TR
JEE T CCA ST $5

JHF 2 SR A3 WA HEHE (ES) 0 Ji 2 TR S 1 A 4P vk
U, ARSI BRSO TR EE  ES BUREZ
PR IREY), B ES BURH — | AP
J A A3 e FH T e B PR R DG B . BB 2
ES ¥Rl iz —, Hrh Ko kot & W 2 1
(FhCL), HAHRA AR MR E M, FhCL £
JF W R A R B B AT i, 3% R 7 A R Y
A AT A HEAE R, AR LIR R T . )
WCE SRR, ARG i3 2R G BR AR 1 R ] g 7R
7 20 JEL X 2Ty H ) R o DAk sk A 2 B RS, FhCL
P2 R W B2 W 5 Ao e O T B A 04 g T
Selol R R W R R A e TR

Dalton %5 SR HEAS [R5 P I I R i
ZHLE B L 434 FhCLL 1 FhCL2 BNEE, Ty
Jii 48 1 4l th 3= % & FhCL3 Al FhCL4, fIFgE %M,
FEDRS /5 R AR A B FE 21 23 14 FhCL3 e KRR,
AT T —E MR, R B R R AR
bt 202 2 11 i DNA 2 1 G e et SD R BRU AT ol H i
k> 74%2 ) Ak, WA TURE AR, WA iR &
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1 (FABP) | 47t H RS RS il (GST) FIM LT & 1 (Hb)
S, FIREEA U U USRI i g e

ARWFFELE FF], B FhCL BL[H I A JFA% 2 ik 5,
A pET30a(+)Fy s d4H ki pET30a(+)-FhCL, £ IPTG
WP TEARARE, RABEBESAS Ak &
HEH, Damidr(re, B SHH MR, o
TRV CRAP B AR 1 OS2 M PN B A R, L AT B0
AT AAT Al B P SN T, s RS
FEARMELIE H FhCL GE-S LT F I A L 2 1 77
JR, AR A E R, R EA R &SR
RO AR S, e O N AT, R AL A
FhCL 5 KRR HE M FhCL EAMRIMPTRERNL, A0
FELE AR FN, B A e g H A e iy SD KR
Mg, iS5 GRERrfdRek BUlE TR N, R HELE
I FhCL BERIBALIAR = piddk, R P, AF
AW R 1 FhCL 2 R B T e I R R
{(F3

ARG T FE5R T I FhCL 281, B4l
A FhCL nl it e ik 2lifk, Western blotting 43
WTIESEARISE KA 10 4 2R P LA B0 A faie [ |
Shitt— 2RI T W RO A8 T PR T S
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