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Angiostrongylus Cantonensis: Construction of Expression System in Vitro and
Identification of Antigen Gene IF

MENG Jin- Xiu*?, HE Ai*, CHENG Mei?, LI Shu- lit, GAN Ming!, XU Gui- feng’, LI Zhuo- ya*, ZHAN Xi- mei*
(1. Department of Parasitology, Zhongshan Medical College, SUN Yat- sen University, 2. Research Center of Medical Science,
Guangdong Provincial People’ s Hospital, Guangzhou 510080, China)

Abstract: Objective To construct the expression system in vitro of specific antigen cDNA, the intermediate
filament gene (IF) of Angiostrongylus cantonensis, and study IF protein structure correlating its property and function.
Methods The IF cDNA was subcloned into the prokaryotic expressing vector pET- 30a- ¢(+) and expressed in vitro.
The immuno- characteristics of expressed products were identified by western blot, the expressed products His- tagged
were isolated and purified by affinity chromatography resins and the expression ratio was analyzed. The correlation
between structure and function of IF proteins was analyzed by biocinformatics. Results The antigen IF was expressed
as recombinant protein fused with 6 histidine, it could be expressed effectively as soluble protein. The molecular mass
of antigen IF was M,=48x10°% it had effective antigenicity and could be recognized by infected rat antiserum. IF
protein had the characteristics of intermediate filament protein family and several hydrophilic domain as well.
Conclusion An effective prokaryotic expression system of antigen IF of Angiostrongylus cantonensis was constructed,
the study showed that the structure of IF protein determine its property and function.
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, Sal IF PCR
) Sal
, pET- 30a- c(+) Sal pET/ Sal
; 25 pL, 10xSal  Buffer 2.5 yL, pET-
30a- c(+) vecter(20 ng/pL) 5 pL, Sal (10 U/pL) 1
(intermediate filament, IF) ™, pL, ddH,O 16.5 pL , 37 15h,65 20 min
IF PCR Sal IF/ Sal
: 25 pL, 10xSal  Buffer 2.5 pL, IF
, IF , IF PCR Products(25 ng/pL) 4 pL, Sal (10 U/pL) 1
pL, ddH,0O 17.5 pL, , 37 15h,65 20 min
1 1.2.3 sal BamH
pET/ Sal IF/ Sal
11 BamH pET/ Sal BamH
ATriplEx2 (CLONTECH, ), pET- : 25 yL, 10xBamH  Buffer 2.5
30a- c(+) BL21(DE3) (INVITROGEN, pL, BSA(1 g/L) 0.25 L, pET/ Sal vecter(20 ng/
), BamH Sal (NEB, ), pL) 6 pL, BamH (20 U/uL) 1 pL, ddH,0O 15.25
PCR ( ), Tag Plus I DNA pL, ,37 15h,65 20 min IF/Sal
Polymerase ( ), T4 DNA Ligase (MBI, PCR BamH : 25
),NC (Pall, ), Ni- NTA His Bind Resin pL, 10xBamH  Buffer 2.5 pyL, BSA(1 g/L)
6 (NOVAGEN, ) 0.25 pL, IF/Sal PCR products (25 ng/uL) 5 pL,
Hettich Universal 32R (HETTICH, ; 5.5 BamH (20 U/pL) 1 pL, ddH,O 16.25 pL, ,
cm) 37 15h,65 20 min IF/Sal pET/ Sal
1.2 IF pET-30a-c(+) BamH
IF cDNA 1.2.4 pET-
ATriplExX2 PET- 30a- c(+) 30a- c(+) IF PCR
112 , 20 uL 10x
121 BamH Sal T4 DNA Ligase Buffe 2 pL, IF PCR 3
PCR BamH ML, pET (50 ng) 1 pL, T4 DNA Ligase
ET-IF P1 BamH 5 >GCGGATCCCTAGTCAAATTG (3 U/uL) 1 pL,ddH,0 13 plL, ,22 6 h,65
TCGAATATTG< 3' Sal 10 min BL21(DE3)
ET- IF P2 Sal 5'>GCGTCGACTTACGTAG CGCT [4]
TTGACTC<3 50 uL DNA
, 10xPCR Buffer 5 yL, dNTPs(10 DNA , ET-IF P1 BamH ET-IF P2 Sal
mmol/L) 2 L, (10 mmol/L) 1 plL, PCR :
pTripE/IF 1 pL, Tag Plus I DNA : 50 pL, 10xBamH  Buffer
Polymerase(5 U/uL) 0.5 pL, ddH,O 39.5 pyL 5uL, BSA05puL, BamH 2 uL, Sal 2 plL,
195 2 min ,94 455,64 455, pET- IF(30 ng/pL) 8 pL, ddH,O 32.5 pL , 37
72 605,35 , 12 10 min, 10 ,65 20 min , 10 g/L
g/L PCR pET- 30a- ¢
) Qiaquick Gel Extraction Kit
1.3 pET-IF  BL21(DE3)

122 IF PCR pET-30a-c (+)
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pET-30a-c(+) BL21(DE3)
, pET- IF -70
LB/Kan , 37
: 3 mL LB/Kan
, 37 280 r/min 12 16 h,1100
LB/Kan 280 r/min
As=0.5 0.7 1 mL
: 1mL IPTG 1
mmol/L, 30 280 r/min ,
4h , 1
h 1 1mL , 8" h
1.4 pET-IF
Western blot
13 000 r/min
100 pL 1xSDS- PAGE
, 5 min, 13 000 r/min
PAGE, 15 L,
R- 250 )
100 V NC 1h,
50 g/L 4
; NC PBST
5 min, 6xHis
(1100 ) (
) 37
NC PBST
1gG- HRP (1300 )37
1 2h, NC PBST
5 min, DAB ,

, 37 25

3h,

SDS

1 min

SDS-

1 min

Marker ,

35
(11000 )

1 2h,
min,

35 , 5

35 ,
15
:50 mmol/L NaH,PO,
300 mmol/L NaCl 10 mmol/L pH 8.0
1 mL, 13 000 r/min 1 min, ,
25 mL, ,
1 mg/mL,
30 min, ( 80 W, 40 %,
ls, 25, 4 min), 10 000 r/min 10
min, SDS-
PAGE
1.6 His
, His
4 Ni- NTA His Bind Resin

: 2.5 mL ,
15 mL
, 12 mL
Resin , )
, 4 mL ,

0.5 mL :
5puL 10 pL 2xSDS-

10 min,  SDS- PAGE,

8 1 )
PAGE ,

1.7
IF ) )

, SWISS- MODEL Protein Modelling

2.1 PET- IF
IF
ATriplEx2- IF,  PCR (
Bam H )
PCR ,
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PET- IF, PCR
, IF
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(6 His), IF
, PET- IF
2.2 PpET-IF
PET- IF
BL21(DE3) ;
1 mmol/L  IPTG 30
SDS- PAGE ;
PET- IF ,
IPTG pET PET- IF
; M=45 000 M,=66 000
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Sal

SDS-PAGE

6h

M=48 000
BL21(DE3)

PET-IF
PET- IF

23 %,
% pET-IF 1
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Fig. 1 Analysis of insoluble and purified soluble pET- IF

exression products

1: pET induced; 2: pET- IF uninduced; 3: purified soluble
pET- IF expression products; M: protein molecular marker

2.3 PpET-IF
PET- IF
SDS- PAGE
blot

His IF

2 pET-IF
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Western blot
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, Western
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Western blot
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Western blot

Fig. 2 Identification of the pET - IF fusion protein by

Western- blot

1: identified by anti- His monoclonal antibody; 2: identified by IF

antiserum; M: protein ladder
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Fig. 3 The secondary structure analysis of IF

B4 IFRN=ZRFEHTH
Fig. 4 The tertiary structure analysis of IF
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