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Expression, purification and preparation of polyclonal antibody against TPx protein of cysticercus
cellulosae excretory secretory antigen

WANG Qian-fei' , YUAN Feng-ling' , WANG Shi-min', WANG Qian-gian', HE Wei*, LUO Bo®,
ZHOU Bi-ying® (1. The First Clinical College of Zunyi Medical University s Zunyi 563000, Guizhou » China ; 2.
Department of Parasitology »Zunyi Medical University) ™™

Objective Prokaryotic expression of Thioredoxin peroxidase (TPx) at Excretory secretory antigen (ESA)
of Cysticercus cellulosae was performed,and the TPx protein was purified and rabbit polyclonal antibody was prepared.
Methods TPx gene was amplified by PCR using whole gene synthesis. The amplified TPx gene was cloned into
prokaryotic expression plasmid pET30a vector, and the recombinant plasmid pET30a-TPx was constructed and
transformed into competent Escherichia coli BL21 (DE3) cells, and the expression was induced by isopropyl
thiogalactoside (IPTG). The expression of TPx was analyzed by 12% SDS-PAGE, and purified by Ni-IDA affinity
chromatography. Western blot was used to identify the purification effect of TPx recombinant protein. Polyclonal
antibody against TPx was prepared by immunizing New Zealand rabbits with purified TPx recombinant protein. The titer
of purified antibody was determined by ELISA.  Results The recombinant plasmid pET30a-TPx was successfully
constructed,and TPx recombinant protein was obtained by IPTG induced expression,and the molecular mass was about
22.43X10°. The purified TPx recombinant protein with His label could be recognized by rabbit antiserum. Immunizing
New Zealand rabbits with purified TPx recombinant protein, TPx polyclonal antibody was obtained, with a titer of 1 :
1 126 400 and antibody purity of 85%.  Conclusion The recombinant protein of excretory antigen TPx from C.
cellulosae was successfully prepared,and the rabbit polyclonal antibody with high purity and high efficiency was obtained.
Cysticercus cellulosae ; excretory secretory antigen; thioredoxin peroxidase; prokaryotic expression;
polyclonal antibody
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¥ 2 B2 M5 (cysticercosis cellulosae) 4 Fi 2& dt
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G346 KA Bl The B9 4 g5 B 2% DN 4 34 B 95 306 sk A
Mo ESA By 2 %% itk — 0 05T 0% 4 R #) ESA
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BB 4 B B H o 4 L ) B (thioredoxin peroxidase,
TPx), TPx HHE TH AL E AP —01, )
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1.2 E#&4X 7 Protein Marker % 3 2 [ Thermo
AT IPTG, Acr, Bis 1 Tris W B 3% [H Sigma 2\ @ ;
SDS 4 H 2 [# Amresco /A 6 ; TEMED i H 3£ E
BIO-RAD /A #] 3 Tryptone fl Yeast Extract i H 5% [#
OXOID A7l ;0. 22 pm JG B U8 45 A1 Hr 480 B 55 [
Millipore 2% #l; Ni-IDA & f1JZ #r ik 1 B 3 H
Novagen 2 ) ; PVDF Ry H 3€ [E Millipore 23 A ; B
B R PBST 4 [ g 5% 80 5 A= ) B AR A7 BRA ] 5 3k
AR5 B 2% [ Sigma A H],
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2.1 TPx R % AAR S KA I Hikit Wik
NCBI % 38 FE 5% #F 4% th TPx % N ¥ %1 (GenBank:
AHZ89374. 1) , il it 4 He A& iUy 7 it 2 K Pk 4%

519 1851 9 Wi 43 B A Ndel A1 Xhol 414 25 Fl
R4 PR L, PCR 9714 TPx ., ¥ 240,96 “C
A5 5 min; 96 ‘CAEME 22 5,60 “CiB k 22 5,72 “C A
25 s, 3 25 NEIF ;72 CALEH 1 min, PCR =4t
AT 126 35 B 56 B Fi UK 8 5, LA ™ ) e LB R [T 0l
TR G B AT Il gligk
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W EER AR R R A TE Toplo BZ 840, #k
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2.3 TPxET@ &G kik bl BUEEIEMM
pET30a-TPx B4 i ki % b & E. coli BL21(DE3) J&
TN, PRI M TS 50 pg/ml Amp
B3 ml LB ¥ 35,37 °C 220 r/min fR$E 1 . Ik
Hi% 1: 100 ##F 50 pg/ml Amp 19 30 ml LB 5 5%
Wb, 37 °C.220 r/min JR¥E E R K Ay, fHHK 0.6~
0.8, M1 ml IR FESAERXT R T HERY
A ZHEH 0. 2 mmol/L (9 IPTG, 15 Cif S at
BGHUE 1T ml B, 50K 1 ml BT 5KiESTH
KEFEY) 10 000 r/min (B 242 22 cm) FIR B O 2
min, 3% _F i, 100 pL 10X AR 22 wh i o & B A DT
WE. FRERIARMEEFRY 4 000 r/min .0 10 min, 3
bV PBS SR AR DLVE . BRI AT R
L 1 G ST A R VTR ) [| /NG R = =52 SR U LB S = v o
12% SDS-PAGE Hiyk ., FIFAREIZHT RS K755
)5 E3E LA 0.5 ml/min i _EFEZE Ni-IDA Binding-
Buffer 71 3 # i) Ni-IDA-Sepharose Cl-6B 3% #1)Z #f
¥, Ni-IDA Binding-Buffer LA 0. 5 ml/min i 3 nf
Ve, BRI Ay, 3 k2 A Ni-IDA Washing-
Buffer(20 mmol/L Tris-HCl, 30 mmol/L BEm, 0. 15
mol/L NaCl,pH 8. 0) LA 1 ml/min ¥ # tp¥k, £ H
W A fH B3k 3 k5 ] Ni-IDA Elution-Buffer (20
mmol/L Tris-HCI, 250 mmol/L BK#E, 0. 15 mol/L
NaCl,pH 8. 0) Lk 1 ml/min 3 8 ¥ B B 098 4, W4
P R R B Y G N e S ) | DANG v T e I L
PBS ##Mrid w5 47 12% SDS-PAGE 4304 .

2.4 TPx £41% & % Western blot &  4ifb 1y
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W5 min; ITA T 5 %6 B 2R 7% 35 1A 0 g A — 9T (Rt -
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X 5 min; ECL % 1 &, 40 JEIF 10 S 45
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TARPE 400 pg/WR).2~3 BB 1 W, B 3 Ik,
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pg/ LRSI A MR &, & fL 100 pl, 4 CUKF o
L UEMR 3 s EEALINA 200 pL B WL 37 CHH 1
ho M 1 % A PBS A% HE # B A 2646 BT ik (1

1100,1 : 2200,1 * 4400, 1 : 8800.1 : 17600, 1 *

35200,1 ¢ 704001 = 140800,1 : 281600.1 : 563200,1
: 1126400) . 4L 100 pL,37 CHEHE 1 h, Petk 3 ;4
FLIMA 100 pL FEdr —Ht CEPLAR-HRP,1 : 50000),37
CHFE 1 h A 4 W ESLINA 100 L TMB & i .
37 °C . 15 min J5 &FLINA 100 pL 1 mol/L HCL ¥
WL 1k SN S AR A 12 O BE A 1B 4% A R
T B BAEXT B A (E B 2. 1 B FL X R fY s B
A SR . BAl AR Y BTk ETT SDS-PAGE L
UK 5 5 T 5 Y AT S KB A TS R Al

g R

1 EARHK pET30a-TPx B EEHI NN F L E
4 JF kL pET30a-TPx £ Ndel Fil Xhol 1],

FH 10035 I W B g HL Kk , 7581 5 422 bp (1) pET30a #%

R BEF 615 bp B9 TPx JE A A B, 55 00 285 S A0 45

(D, D45 R = W] 5 FUI 511 100 26 DG FE , 55 26 it

% pET30a-TPx Rl

M 1 2

bp bp
8000
6000
5000 5422

615

250

M DNA#REY 1 EEUIRISR. 2 BU)S Uk
B1 BEARNEBULE
M  DNA marker 1 Plasmid before enzyme digestion 2
Plasmid after enzyme digestion
Fig.1 Identification of recombinant plasmid by enzyme digestion

2 TPxEHEAMKRIE GUFMEE

F 4 ki pET30a-TPx £ 15 °C.0. 2 mmol/L
IPTG % S it % J5 # 47 SDS-PAGE 43 #r , 15 2 41 %t 43
TR Y 22.43X10° M HM&E A (& 2), 55800 45+
g fin b His AR 55+ i 1 K/ANAHAT , K BZ 8 A
il His prZsny) TPx & 1., TPx i H EE LU HIE
KAETHELSHEE M LW T, f TPx EHHE N
3 Ni-IDA % F1JZE B AR 2l Ak, 3875 KN 2 22, 43 X
10° WEA—H A E H 44 (8 3), Western blot £7E
4l b ) B 20 2R AR AR I B AR S SR SR A T
22.43X10° b (1),

- 2243

144 P

M EASTHEERHE 1 pET30a B SXE 2 AR
R ARFES 3 FAFRME IPTGiFS 3h 4 IPTGiFES T4
TR AL RE BT 5 IPTG 75 S 31 41 Ok 576 1k 11 ol e T 3
B 2 HFSREM TPx EAHE B SDS-PAGE 4 #f
M  Protein marker 1 pET30a induction control 2
Recombinant plasmid transformed bacteria were not induced 3
Recombinant plasmid transformed bacteria IPTG induction for 3 h 4
IPTG induced recombinant plasmid transformed bacteria crushed
supernatant 5 IPTG induced recombinant plasmid transformed
bacteria crushed and precipitated
Fig. 2 SDS-PAGE analysis of induced expression
of TPx recombinant protein

M EASFREWGE 1 PTG %S E 4 5Ok 5% AL i L3
2 MW 3.4 BEBLR
B 3 &k TPx EHZE B SDS-PAGE Bk 5 iff
M  Protein marker 1 IPTG induced recombinant plasmid
transformed bacteria crushing supernatant 2 Effluent 3,4 Eluent
Fig. 3 SDS-PAGE electrophoresis analysis of purified
TPx recombinant protein
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B 4 TPx EZH%E B H Western blot £7E

M Protein marker 1 TPx recombinant protein with

corresponding antibody reaction bands

Fig. 4 Western blot identification of TPx recombinant protein
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[a]4% ELISA & 2/~ , 4lifb i) TPx #4181 %
PER MG PR 12 1 126 400(& 5), 4ifkiy
TPx % 50 MK 1+ SDS-PAGE H 3K 43 #7 . 55 X 10°
F1 25X 10° Ab Hh BT IR 385 5 R 88 S0 L R & B 2
H(E 6), IREARTTRE b bk aifg h 85%.
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Fig. 5 ELISA detects antibody titer in immune serum
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M Protein marker 1 Purified immune rabbit antibody
Fig. 6 SDS-PAGE analysis of purified antibody

TPx & H X Fr i &AL ¥ i (Peroxiredoxin, Prx) ,
Jie— Tl iR ST A0 R P B R A A A
YERh ¥ E EEAEH . PR, &4 TPx & 1
S5 P RN AL S 32 CD4 T T 4
BEAM L. 78 Th R A RBER B, Beah, 274 il
TPx 2 A B 1Y 505212 B 4 (8 22 4E O i 358 328 1
fl s 3 TPx 2R M 7E 2 A s 40 38 A0 A 56 BF 9% 4
2 AR AR SE 38 2 W 5 v 1 S e i ANTEAE L ik — b
BT A B ESA th TPx & (45 T 400 s i 2
VR AR S B0 6 HLHEAT T D A% 3% 38 R 22 B B A il
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g0l /IR E. coli BL21(DE3) VE J %k B 1y 3
MR RS TPx EAHE A, AT 4 I HE K
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aifb i) TPx B 4 Western blot X528 , BE#% A B o 44
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