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Clone, Expression, and Characterization of Two Epitopes E,,, and
Ey.10, of Lactate Dehydrogenase from Clonorchis sinensis
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Abastract; [Objective] To clone and prokaryotically express the two epitopes aaj.(Ej.) and aag, i (Eg ) of CsLDH
from Clonorchis sinensis, then to study the relationship between the two epitopes and CsLDH basically. [Methods] E.» and
Eg. 10 were cloned to pGEX-4T-1 vector, then the recombinant protein were expressed and purified. CsLDH immunized sera was
used as the first antibody, two epitopes were identified by Western blotting and IgG-ELISA analysis. E,g and Eg immunized
sera was used as the first antibody, CsLDH was identified by the same methods above. Enzyme activity of recombinant CsLDH was
assayed in the standard reaction system by adding different dilution sera. [Results] The recombinant plasmids pGEX-4T-1-E g
and pGEX-4T-1-Eg ,» were constructed successfully. The expression products and purified ones were identified by SDS-PAGE.
Western blotting and ELISA both showed that the CsLDH immunized sera could identify the two epitopes and Eqy,p more easily.
Epitopes immunized sera both could identify CsLDH by Western blotting and ELISA analysis. Eg,_;, immunized sera could inhibit
the CsLDH enzyme activity as the CsLDH immunized sera could do. ~ [Conclusion] Construction and function of the two epitopes
helps to understand the construction of CsLDH and supply new methods to the vaccine study of the CsLDH.
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T2 56 & [ (lactate  dehydrogenase from Clonorchis
sinensis , CsLDH ) B 5% | & 30 L il fi 3% 3K 7 48
SR HURIE b, HAZEE S o DRI OG5
filgo3¥-, DA A8 5 D RE R a5 A HAR AT AT B A
H— AP E IR I 51 ROER R
PUEPER LR, TR AT 1 5T 0 2 6 % 1
1) 245 K4 RN B PE B A F e AT BN,
A3z H Pegene #4431 3k 45 CsLDH () 3 /N H
BT c aay015, a0 F adapino aaje s Al aapa A
HEBE ) Kk e hr , BN Ei0203 agos 100 Il Rg
# N Bopoos BOS T Eoy i 3 THEAN X, = 4EAS 0]
AR — A PR ZS A R, Argi, 4 CsLDH fiEfLh
O 3 DB REIRZ — . FRATTHE AT Xz R AL
AIHTIATTREXS CsLDH HY45 14 5 Dy RE ™ H: i
YEFHZNT A Ega X B FEFFH, 4 H 5w
[ 28 pGEX-4T-1 4&fA , Ik 35 1E GST IR
i, 5 R RIS B CsLDH BEA7 X% F A 5%, 3 33
CsLDH 4514 R fiE S Ze P R0 XS T CsLDH DI RE Y

B,
I A7 ik

L1 & #

KA FFE DHS/DE3 BL21/DE3 A ZE A7
JEAE R BRAR pGEX-4T-1 1 H Pharmasis 2> &) ,
ARSI B RAE IS T GUEYE SD K B Hr LR
LR A R
1.2 i

BamH 1 Xho | #1 T,DNA #2814 H Promega
owly R IURTEE R ISR G o A 5 98 H %
N W T ATt o 1459 1| I 11 AN vt o s | I )
P& (pyruvate )  Fli J52 28U J& o P e B MG — A% 1 iR
(NADH)ﬁjj:l Sigma /NG ; PVDF Ji& Sk Millipore
23wl HRP BRI R L EH TR 1gG (H + L) |
DAB 68320 &y DU - P AR ) T AR A FR A W
P
1.3 FH i&

1.3.1 Be R ERR  MAERAL DNA JF5) Lo
BB AA pGEX-4T-1 2 v BEREU) A7 R ¥ i H i 5
oEi020,P:5'-gatccCCAGCTGATGCTAGATCTCGC

CCGAGGACGAAGTAACc-3" ;N5 -tcgagTTACTTCG
TCCTCGGGCGAGATCTAGCATCAGCTGGE3 ; oy,
P 5"-gatccGCTCGTCAGAATGAAGGAGAATCCAG

GTAAc-3' ;N:5' -tcgagTTACCTGGATTCTCCTTCAT
TCTGACGAGCg-3"; Hr P.5 % I KIZk Fr /R 5 471
K BamH 1 FRAEIPERZ R N YIEGITR ST 5 (gateeg)
LMY S A, P 3 I R R TR T 5
Xho T BRI AR N DI T RSB0 T 51 (gtegag) 4874
D)5 P50 5N 5" e N23" R P.3" & PSR A
HAMNTE, VI IR P I i A R
AR FEIG I ¥E B 25 BLBE R BE A 1 nmol/
mL, AN A9 1F 5 P BE SF R BIR A, BIRE 2 h
J& , 4 CHUE 30 min, HARIE K,

1.3.2  pGEX-4T-1-E g2 % pGEX-4T-1-Egy,, ¥ 410
M E RS ¥ pGEX-4T-1 ki F BamH 1 Al
Xho T BRI AR N VI BERG D) R0k, 28 T.DNA i
FEMG S H %S, %4k DHSa/DE3 J&3Z 2521
Ji, S B D0 v, Bk e RS UTTRL DNA,
% LSRR YR R AT BR 2 FI T

1.3.3  Epw & B BN ERE B0 BHME:
FukLiE b BL21/DE3 A2 84, 2% 5 & R i
VeSO RE , PRI TR LB KiFRFE TR, 37 °C,250 1/
min(r = 12 ecm), 553% 18 h, HU 50 wL B4 5 $% 7
% 5 mL LB ¥ dkrp, MUOGEETE 0.5 I, A
IPTG EZUREH 1 mmol/mL,37 °C,250 r/min, %
T35 5 h,15% SDS-PAGE /M#fr ik A,

1.3.4 Ep & Eon R KR ERZ L5 4L RN
ERIB AT KRR, B0 I B, A2
fiff 5% PR e R R A, B0 I R TE L, 0.45 pL
DB B UE AR IR EF 1Y GST 255 Mg,
FRENTRAb A, BRI, FH 4 x SDS-
PAGE [ FEZZ thilg Ab BRAE i , 1T 15%SDS-PAGE 43
Mrafifb B r .,

1.3.5  fdkodif a9 KB MKSCHRIT R 7 ik gk
CsLDH % H , H Bradford "/ & Ei.20 . Eas100 I
CsLDH # HMR B, 509% SD KB, K TS, 0.2 mg
551 8 WIRAAE ;0.1 mg 55 2 AR 3, sk
B E AP , X5 PR 1700 20 dlif | a2
ELISA YA 4% A ST

1.3.6  CsLDH #tsn i 34 Ejga & Eoyi 893250 5 E om0
B Eopin #2235 CsLDH #9475 )R Western
blotting % il [8] 4% ELISA Ml 2, —4T 0 4Pt il
(Western blotting F1[8] #% ELISA ¥ & A 51 hy . 1:
100 F1 1:50), — 40K HRP FRic it A B iA (w5
T T AR 43934 1:2 000 AT 1:20 000)
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CsLDHAE A 7 B8R BR 38 J7 % SLER Bl i M0 F v L
20 B 1 TS PRI A 2 RE SR kY CsLDH ik
PR PR 30 352 g LR 4 s S A4 25 2 10 mmol /L
PN B 2 0.5 mmol/L NADH F1 100 mmol/L Tris-
HCI ZZ /P (pH 7.0) o ¥4 S 2 1T CsLDH \E .
Eoy 100 GST T2 BRUMLYE LA S BAPE K Bl 7E 5 CsLDH
AEILL 401 201 121, 1:2.1:4.1:8 1:16 tLPIR
& ,37 CKBHIEE 1 h, KRL IR B, 43606
FEVEDAE 340 nm ZEWEOGEE AR, 528 /b i A
3, Gt kg 25 R

2 % R

2.1 BHRMNMEEMLGEN

P ICPE 1 B, AR EBCTORE , 260 I SC T A4
B TERERLS B A ORI e BL21/DE3 JRZ A
A, 537635 SDS-PAGE 434 /R 74 7 i &
25.0 ~ 35.0 ku Zb¥J B — & B0 1 45 . pGEX-
4T-1 AR B F ik GST 4 26.0 ku,BamH 1 5 Xho |
Z A Z IR 1) KN S HEAR B Bl Egpin 1953
FJii K/ N2 R 2.0 ku, 11T GST K #E E gm0 A
Eop0 Fr BRI 1 e B 43— o 12 Fl i oy
3.24 ku, BT LA G 25 11 L GST A F Y43
TN AL WA 6 10 dGE AR (- 1),
2.2 Western blotting & N 4% E

Western blotting % 7 4% £ . 7~ , CsLDH 7T 1fiL
THHERE IR B B, WHEIRA Eop E A, W
GST AR RS, 2 5 VKB A 6 VKIE s
CsLDH GPEIMIE 5 Foyi 8 N B (K
2). FAHCIMIE X CsLDH A& [ AR 5 45 5 s |
Eio20 M Eoy i BT ML 75 ¥4 BE I 73] CsLDH 4K [ (]
Eo0 PLILTE 5 IR ANZE A (E 3),
2.3 ELISA 2B RMNMHEE

ELISA 45 % 5 7R , CsLDH #0028 I 75 RE 45 F 1k
P E g0 Bl Egy oo THRALF S, H CsLDH fu3%
ML Egpi TR ARSI BE ) Z58 T Ejo T
RALHYRB R, B 5 Eapie MLTE R AT
IRBEIRY CsLDH 1 (K 4.5)
24  CSLDH.Ey # Eg,, B MiFXTEZH CsLDH
Y PO R R 5 R B L BR 1 PR

2249125 Al AL ) CsLDH K B 56 2 1L 35 L PBS
fEHF R, TEMBE N 1:2 560~1:2 B X% CsLDH
R A P R 2 s D o L R TS P ) 40 T SR AR R A

1 pGEX-4T-1- Ey5 #1 pGEX-4T-1-E,, 0, ZE XA &
BL21/DE3 Ky Ri&E R 4L 7= H1K) 15%SDS-PAGE
Rk A
Fig.1 Expression and purification of pGEX-4T-1-E .5
and pGEX-4T-1-E,, , homelogue analyzed by 15%
SDS-PAGE

Line 1: pGEX-4T-1 transformants without IPTG induction; Line
2. pGEX-4T-1 transformants with IPTG induction; Line 3: pGEX-
4T-1-Eo5 transformants without IPTG induction; Line 4. pGEX-4T-
1-E 45 transformants with IPTG induction; Line 5: supernatants of
lysate of pGEX-4T-1-E,j5 with IPTG induction; Line 6: pGEX-4T-
1-Ej5 recombinant proteins purified by the affinity purification
method ; Line 7: pGEX-4T-1-Eg,. 4 without IPTG induction; Line 8.
pGEX-4T-1-Eg,,p, transformants with IPTG induction; Line 9.
supernatants of lysate of pGEX-4T-1-Eg,, with IPTG induction;
Line 10: pGEX-4T-1-Eqy, recombinant proteins purified by the

affinity purification method.
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Fig.2 E,. and Ey, recognized by CsLDH immunized
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sera
Lane 1-3: GST, E, and Eg., reacted with the naive rat
sera, respectively; Lane 4-6. GST, E, and Eg p reacted with

CsLLDH immunized sera.
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116 0—
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E 3 CsLDH # Ej.0 X Egpi0 % B IR B E
Fig.3 CsLDH recognized by E,., and Ey,
immunized sera
Lane 1: CsLDH reacted with the naive rat sera; Lane 2; CsLDH
CsLDH reacted
with the GST immunity sera; Lane 4: CsLDH reacted with the E.

reacted with the CsLDH immunity sera; Lane 3

immunity sera; Lane 5; CsLDH reacted with Eg ; immunity sera.
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Fig.4 E,. and E,,, reacted with rat anti-CsLDH
sera by ELISA
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Fig.5 CsLDH reacted with rat anti- E,,, and E,,,y,
sera by ELISA
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Fig.6 Effect of rat anti-CsLDH sera on pyruvate
reduction by recombinant CsLDH

CsLDH K B S22 L7 VE AR [R) EL90F6 RS, 45 R R
Eoy i P00 BUMTETE 1:16 ~ 4:1 2 ] i 35 1k ik
R TR 4 5 RFLT CsLDH I | il 3 3 41 55
FI| 80% , FI-HE N L 12 , W0 KR AR PG, By 52
P& SR TE WX CsLDH B 736 4 3 A W I i 4 i 7
HE 7).
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B 7 Eux X Eop BERIMEX CsLDH 4 WENER T
LY A ab-A

Fig.7 Effect of rat anti- E,,, and anti- E,, ,, sera on

pyruvate reduction by recombinant CsLDH
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FOAR v Ui B R MR i . AR SEIS AT TN E g0 N
Eovio WFHEA pGEX-4T-1 244 78 H AL 551 5
BN TAA 21205, HEHEAE GST TR b, 3¢
AN GST MR &%k,

CsLDH T I35 X Eyppp X Eoie B, Eig
M B0 PUIMLIE X CsLDH AR5, Western blotting
F1 ELISA 523645 51— Bk e W e PR 21 2
CsLDH Z&PE45# , 4lifb iy CsLDH $LILYE 24 A7 1
BEXE X PSR IR S EBUIR RS, T ET T B
F TP A (W R BT CsLDH A 53 5 11 )
ﬁ%jj o EIO-Z() & E94-102 %Ej( ﬁ[ﬂl‘?ﬁa EF'FJ""FZ:EEE/‘J%‘I_X‘T
Eio B R VEBUR R By o0 57 57 PEPUIR IR
S CsLDH, H. Eyon B FE 7 M SR T 5 T 31 51
CsLDH, 2 H R R 2B E gy TSEPRIE & A W
AR K PER AT, PR CsLDH A4
N LB — 2 M R S AR AR R 5 . CsLDH 114
JE LT TP AR S PR R AT 5 CsLDH 2 T 19 2k
PEFRNILES | S CsLDH A bIhe, LIk H T
CsLDH 4555 R Eoi 100 A9 B P LY E— A0
SET B IRGE R AHEI  Argyg, S G M OO G G
QTR , RS EPUR SRS O AL S S
Argyp, ANBEIE AT 26 B 520 P T 6E , DT 52
Wi T LA BRE A TG P, 7E 200 3R A AR S 1 3%
FI B A IAE ] . CsLDH A9 57 BT AR REIR B K
SRE) CsLDH, I T 16 P00 ) 52 36 45 SR 3 R 3R AT
XFF 94 ~ 102 aa JP 8 (0055 A T8 18 FHT 25
R FIEE .
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