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6 GRA6 P30 675
pH7.4 10% 20% 0.05%
1.2.2 DNA 130pL. 37°C 1h 4°C
100p.L IgM
200pL. TE 50 mmol/L. Tris-HCI pH8.0 10mmol/L pH7.4 10%
0.5 mmol/L. EDTA 100pL K 10mg/ 20% 0.05% 1:100
mL 56°C 4h / 100p:L
DNA DNA 20pL 2 37C 30 min PBST 10mmol/L
-20°C pH7.4 0.5% -20 5 1:5000
1.2.3 DNA 7
SDS-PAGE 100pL 37°C 30 min PBST 5 T™MB
100pL 37°C 10 min 50pL 2mol/LL
Auso
1.2.4 DNA QIAGEN
DNA 2
1.2.5 2.1 GRA6 P30
ANTHEWIN
8000r/min 10min 4°C GRA6 P30
1/10 50mmol/L Tris-HCl pH8.0 GRA6 43
10mmol/L. EDTA 10mmol/L DTT 5% 152 1 P30
10min 12000r/min 20min/ 4°C 36 313 2
1.2.6 0.5%
SKL 50 mmol/L. Tris-HCI pHS8.14 0.5
mmol/L. EDTA 0.25mmol/L. DTT
1h 12000 r/min 20 min
4°C 1000mL

50 mmol/L. Tris-HCl pH8.14 0.5 mmol/L. EDTA

0.25mmol/L. DTT 4°C
2 1000 mlL

4°C

8000 r/min 20 min
DEAE-Sepharose FF

1.2.7 DEAE-Sepharose FF
AE-Sepharose FF

50 mmol/L Tris-HCl pH8.14 0.5 mmol/L
EDTA 0.25 mmol/L. DTT

DE-

1.5ml/min
50 100

200 300 1000 mmol/L NaCl

12% SDS-PAGE
1.2.8 ELISA ELISA
IgM 50mmol/L

pH9.6 1001, 4°C
10mmol/L

"""" Qo 290

Amino acid form N terminus to C terminus of GRA6 >
1 ANTHEWIN
GRA6
Fig.1 Antigenic domains of Dense Granule Antigen GRA6 of
Toxoplasma gondii screened with ANTHEWIN software
56-313 aa
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Amino acid form N terminus to C terminus of P30
2 ANTHEWIN
P30
Fig.2  Antigenic domains of major surface protein of Toxoplasma

gondii screened with ANTHEWIN software
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2.2 GRA6 P30 2.3
Neo 1 EcoR T pET28a +
GRA6 DNA Neo I  BamH 1 GRA6 EcoR |
PCR GRA6P1 547 - BamH [ P30

565bp  5'-GCGAGTCACCATGGCAGCAGACAGCGGT- 20pL
GGTG-3' GRAG6P2 856 - 876bp 5’-CGC DNA
GGATCCTCTGTGGCGTTTCTGTGTTCG-3' T4 DNA

Neo 1 5' 16°C GRA6 P30

8 Neo | pET28a + Neol  EcoR 1
BamH [ 4
P30 DNA
PCR P30P3 166 Hind I Neol
- 184bp  5’-CTGGGATCCCAAGTTGTCACCTGCCCA- 17 promotor
3 P30P4 922 — 939bp  5'-GTCGAAT-
TCTTATCCCGCAGCCGATTTTGC3' f| PR Pt e
BamH | 5 L lacl(773-1852 GRAG6
3 BamH 1 ori(3256) NCO] e 51 | BamHI+EcoRI
EcoR | Neol+ BamH]
Neolt EcoRl
T4 DNA ligase
DNA GRAG6P1 l
GRA6P2  P30P3 P30P4 PCR GRA6 BamHl
P30 P30_ s T7 promotor
EcoRl
DNA 2pL P1 P2 1pL 10x buffer

5.0, 2.5 mmol/LL ANTP 4.0ul. Taq DNA

0.5uL 25U 36.5uL 50pLL
94°C 4min 94°C 30s 65°C 30s 72°C 60s
35 72°C 7min PCR
5ul. 1.2%
352 bp  GRA6 795 bp P30
3
20pL -20C
bp
— 2000
— 1000
P30—> — 750
GRAG—> 3%
— 100
3 1.2% PCR

Fig.3  Electrophoresis of the PCR products by 1.2% agarose
1. GRAG6 gene fragment of 352 bp
2. P30 gene fragment of 795 bp
M. DNA markers TaKaRa DL2000
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4 GRA6 P30

Fig.4

Construction of the recombinant plasmid expressing

the chimeric protein of GRA6 and P30

2.4
BL21
DE3 60p1¢/ml.
LB 37°C 6
pET28a +
4 mL LB
60p.g/mL 37C 6 h 1
ml, 50,1,
5 min 4°C 12000 r/min 5 min
2Ll PCR GRA6P1
P30P4
PCR GRA6 P30
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1132bp
PCR SpL 1.2%  Agarose
6 4 1246
1132bp 5

pET28a +

5 PCR 6
Identification of the 6 recombinants with PCR
1 ~ 6.6 recombinant
C. Control plasmid pET28a +
M. DNA markers TaKaRa DI2000

Fig.5

2.5
6 3 ml LB
60p.g/mL 37C
3h  IPTG 0.5 mmol/L
6 h SDS-PAGE

6 4 PCR

39000
25% 2 PCR

P30

28 -Seet™
—— e e
6 GRA6 P30
129% SDS-PAGE
Fig.6  Analysis of the 6 recombinants by 12% SDS-PAGE
1~6.No.1 No.2 no.4 and No.6 recombinants expressed the
chimeric protein  39kD  No.3 and No.5 recombinants

expressed no the chimeric protein

C.control E. coli BL21 DE3

2.6 DNA

DNA GRA6

P30 DNA

ATG GCA GCA GAC AGC GGT GGT GTIT AAG CAG ACC CCT
TCG GAA ACC GGT TCG AGC GGT GGA CAG CAA GAA GCA
GTG GGG ACC ACT GAA GAC TAT GTC AAC TCT TCG GCG
ATG GGC GGT GGC CAA GGC GAC TCG TTA GCT GAA GAT
GAT ACA ACC TCC GAA GCG GCG GAG GGC GAC GTIT GAC
CCT TIT CCC GTG CTG GCG AAT GAG GGG AAG TCG GAG
GCG CGT GGC CCG TCG CTC GAG GAA AGA ATC GAA GAA
CAG GGC ACA AGA CGA CGT TAC TCC TCT GIT CAA GAA
CCA CAA GCG AAG GTG CCT AGC AAA CGA ACA CAG AAA
CGC CAC AGA GGA TCC CAA GTIT GTC ACC TGC CCA CAT
AAA AAA TCG ACA GCC GCG GTC ATT CTC ACA CCG ACG
GAG AAC CAC TTC ACT CTC AAG TGC CCT AAA ACA GCG
CTC ACA GAG CCT CCC ACT CIT GCG TAC TCA CCC AAC
AGG CAA ATC TGC CCA GCG GGT ACT ACA AGT AGC TGT
ACA TCA AAG GCT GTA ACA TTG AGC TCC TTG ATT CCT
GAA GCA GAA GAT AGC TGG TGG ACG GGG GAT TCT GCT
AGT CTG GAC ACG GCA GGC ATC AAA CTC ACA GIT CCA
ATC GAG AAG TTC CCC GTG ACA ACG CAG ACG TIT GTG
GTC GGT TGC ATC AAG GGA GAC GAC GCA CAG AGC TGT
ATG GTC ACG GAG ACA GTA CAA GCC AGA GCC TCA TCG
GTC GTC AAT AAT GTC GCA AGG TGC TCC TAC GGT GCA
GAC AGC ACT CTT GGT CCT GTC AAG GTG TCT GCG GAA
GAA CCC ACT ACA ATG ACC CTC GTG TGC GGG AAA GAT
GGA GTC AAA GTT CCT CAA GAC AAC AAT CAG TAC TGT
TCC GGG ACG ACG CTG ACT GGT TGC AAC GAG AAA TCG
TTC AAA GAT ATT TTG CCA AAA TTA ACT GAG AAC CCG
TGG CAG GGT AAC GCT TCG AGT GAT AAG GGT GCC ACG
CTA ACG ATC AAG AAG GAA GCA TIT CCA GCC GAG TCA
AAA AGC GTC ATT ATT GGA TGC ACA GGG GGA TCG CCT
GAG AAG CAT CAC TGT ACC GTG AAA CTG GAG TIT GCC
GGG GCT GCA GGG TCA GCA AAA TCG GCT GCG GGA TAA

2.7 DEAE-Sepharose FF

DEAE-Sepharose FF

NaCl SDS-PAGE
39000 300
mmol/L. NaCl 7
200mmol/L. NaCl
NaCl
2.8 ELISA IsM
2mg/mL
GRA6 P30 1:500 ~ 1:8000
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Nockemann

P35

IgM

kD M C 1 2 3 4 1 ELISA Ausp
04 — | — .
. L. Table 1 ELISA results of detection of
— - —
Anti- Toxoplasma gondii 1gM
43— |- —— < Coated chimeric protein ~ 1:500 1:1000 1:2000 1:4000 1:8000
— " Anti- Toxonl i
30 — : ) i Torapiasas gonet 1.632 1.216 0.970 0.541 0.216
21 — — IgM positive serum
— __= Human nomal serum  0.120 0.052 0.036 0.022  0.027
; CRA6 P30 SOmmol/1. pHI.6 1:1000
129% SDS-PAGE 6
Fig.7 Analysis of purified chimeric protein by 12% SDS-PAGE 6
M. Protein markers C. Control E. coli BL21 DE3 6 IgM 6
1.The engineered E. coli expressing chimeric protein IgM
2. Eluted protein with 100 mmol/L NaCl
3. Eluted protein with 200 mmol/L NaCl
4. Eluted protein with 300 mmol/L NaCl Auso 2
| | 184 A 0.05
IgM
2 ELISA Ag >
Table 2 ELISA results of detection of Anti- Toxoplasma gondii 1gM A, value
1 2 3 4 5 6 7 8 9 10 11 12
0.051 0.043 0.028 0.036 0.039 0.034 0.703 0.805 0.949 0.698 1.319 1.207
0.048 0.050 0.030 0.040 0.037 0.031 0.730 0.814 0.930 0.718 1.401 1.216
* 1~6 6 anti- Toxoplasma gondii 1gM negative sera 7~ 12 6 anti- Toxoplasma gondii 1gM positive sera
3 NTP
5 P24 6
PCR ELISA GRA6 P30
PCR GRA6
ELISA P30
G IgM IeM
GRA6 P30
GRA6 P30
GRA6 P30
1
B10 1M
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GST fused major surface protein  p30 fragments of Toxoplasma gon-

Expression Purification and Serological Reactivity of a Chimeric
Antigen of GRA6 with P30 from Toxoplasma gondii

LI Yue-Xi*  ZHANG Jin-Hai' TAO Kai-Hua' HUANG Pei-Tang’

' East-China Institute of Medical Biotechniques ~Nanjing 210002

2 Beijing Biotechnology Institute  Beijing 100071

Abstract Major surface protein  p30 and Dense Granule Antigen GRA6 of Toxoplasma gondii have good antigenicity —and
could be used for detection of IgM against Toxoplasma gondii . GRA6 may complement P30 to reach more high sensitivity for de-
tection of antibodies to Toxoplasma gondii  so we try to express the chimeric protein of GRA6 and P30 by genetic engineering
identify its antignenicity and use for developing diagnosis reagent.

Antigenic domains of p30 and GRA6 of Toxoplasma gondii were screened by analyzing their sequences using the software
ANTHEWIN. Two DNA fragments encoding respectively antigenic domains of p30 and GRA6 were cloned they were inserted in-
to the same expression vector pET28a + and expressed as a chimeric protein in Escherichia coli . BI21 DE3  the expressed
chimeric protein of p30 with GRA6 in a form of inclusion body was about 25% of total proteins of E. coli. BI21 DE3 . The
inclusion body was washed once with 0.5% Triton X-100 and dissolved with 0.5% SKL after renaturation by gradient dialysis
the recombinant protein was purified by DEAE-Sepharose FF cation column and then detected with 12% SDS-PAGE it exists
mainly in the eluted peak with 300 mmol/L NaCl and has high purity.

By using enzyme-linked immunosorbent assay ELISA  the recombinant protein was examined for reactivity with immuno-
globulin M IgM antibodies in 6 sera from patients infected with Toxoplasma gondii . it was reactive with all the 6 sera but not
with sera from normal people these results showed that the recombinant chimeric antigen has good antigenicity and specificity
and could be used for detection of IgM against Toxoplasma gondii . The expressed chimeric protein could be used for epidemic in-
vestigation of Toxoplasma gondii  blood donor screening especially for detection of pregnant women and is of great significance

in prevention of Toxoplasma gondii infection.

Key words Toxoplasma gondii p30 GRAG6 expression and purification ELISA
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