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Abstract: To identify SJCHGC01743 gene of Schistosoma japonicum and evaluate the potential of the recombinant
protein as a new vaccine candidate for schistosomiasis, polymerase chain reaction (PCR) technique was used to amplify the
cDNA of the gene and real-time RT-PCR was used to analyze the transcription profiles of SJCHGC01743 at different
development stages. Recombinant plasmid was successfully constructed and transformed into competent Escherichia coli
BL21 (DE3). Then the recombinant protein was expressed, purified and emulsified with ISA206 adjuvant to immunize
BALB/c mice for three times. The immunogenicity was confirmed by Western blotting and tissue localization was detected
by indirect immunofluorescent assay. The specific antibody level was detected by ELISA. The immunoprotection of
rSjOST48 was evaluated by the reduction in worm and egg counts in mice. A cDNA with 1 248 nucleotides was isolated
from 28-day-old schistosomes cDNAs by PCR. Sequence analysis revealed that SJCHGC01743 was a 48-kDa subunit of the
oligosaccharyltransferase complex (OST48) and named as SjOST48. Real-time PCR analysis indicated that this gene was
expressed in all investigated stages and had the highest expression level in 28 d worms, the level of gene transcription in
female worms was significantly higher than that of male worms. Then recombinant plasmid pET28a(+)-SjOST48 was
successfully constructed and expressed in E. coli BL21 (DE3). Western blotting analysis showed that rSjOST48 had good
immunogenicity. Indirect immunofluorescent analysis revealed that SJOST48 was mainly distributed on the tegument of the
worms. The result of ELISA indicated that the rSjOST48 vaccinated group could induce a significant increase in the level
of specific IgG, IgG1 and IgG2a. An immunoprotection experiment showed that the vaccination of rSjOST48 in mice
induced 32.62% (P<0.05) reduction in the numbers of worms and 57.61% (P<0.01) in eggs in liver, compared with that of
the control group. This study provides the foundation for proceeding further research on the biological function of SjOST48

and screening new vaccine candidates for schistosomiasis.

Keywords: Schistosoma japonicum, SjOST48 gene, tegument protein, immunoprotective effect
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15000 10000 8000 5000 2000 cDNA SYBR Premix Ex Tag"™
7 14 21 28 35 424d PCR SjOST48  Sja-tublin
PCR 1
162 bp 213 bp
1.2.2 RNA
7 14 21 28 35 42d 10 pmol/pL
200 mg Trizol 1.25 pPET-28a(+)-SjOST48
RNA 42 d cDNA
1.2.3 ORF cDNA Ex Taq DNA PCR
NCBI SjOST48  cDNA PCR A DNA
SJCHGCO01743 (gbl]AY813753.1)) pMD19-T
Primer Premier 5.0 DH5a
5! Sacl  Xhol 100 pg/mL LB
1
luL42d pMD19-T-SjOST48
cDNA PCR PCR pET-28a(+) T4 DNA
94 °C 5 min 94°C30s 50T 30s pET-28a(+)-SjOST48
72 C 1.5 min 30 72 °C 1.2.6
10 min 4 C
1.24 PCR SjOST48 pET-28a(+)-SjOST48
BL21 (DE3)
7 14 21 35 42d PCR
RNA DNA 100 pg/mL LB
Prime Script™ RT reagent kit 37 C
cDNA 1 mmol/L -B-D- (IPTG)
a-tublin 8 mol/L
% 1 PCR#gPCR 3|9
Table 1 Primers used for PCR and gPCR
Primer name Primer sequence (5'-3') Size (bp)

P1l: GAAGAGCTCGAGGACAAGCGGAAAAAT

SjOST48

1248

P2: GCGCTCGAGTTATTCACCCTTTTCT

P3: CTGATTTTCCATTCGTTTG

RT-Sjo-tublin

213

P4: GTTGTCTACCATGAAGGCA

P5: CCAAATACAGTCGGGACAAACAC

RT-SjOST48

162

P6: CACCTGATTGCCACATAGAACAC
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=(1- EPG/
EPG)*100%
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t
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NCBI SJCHGCO01743
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42 d cDNA PCR
ORF 1 248 bp (D
5 3
SjOST48  ORF
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N
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— 2 000
— 1 000
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1 PCR ™=
Fig. 1 PCR product of SjOST48 gene. 1: PCR product
of SjOST48; M: DL 2 000 DNA ladder.
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B 2 SLEfEE PCR 747 SjOST48 EAREHARI (A) RARMA (B) HiAPHERKTEESR
Fig. 2 Stage and gender differential expression of SJOST48 in S. japonicum. Expression throughout six stages of
S. japonicum (A), and expression in male and female adult worms (B) were analyzed by real-time PCR. Data were

normalized against amplification of an internal housekeeping control gene a-tublin. The data are the X ts of one

representative of three independent experiments.

kDa M 1 2 3 4 5 6

120 —
80 —
60 —
50 —

40 —

30 —

3 EHEH rSjOST48 HIFTIEN R

Fig. 3 Expression analysis of ther SjOST48 protein.
M: molecular mass markers; 1-2: total extract from
BL21 with pET-28a(+) before and after induction with
1 mmol/L IPTG; 3-4: total extract from BL21 with
recombinant expression plasmid pET-28a(+)-SjOST48
before and after induction with 1 mmol/L IPTG; 5-6:
extract from soluble and insoluble fractions of BL21
with recombinant expression plasmid pET-28a(+)-
SjOST4S.

4 HEAEH rSjOST48 KIGRIZ RIS
Fig. 4
immunogenicity of rSjOST48. M: protein marker; 1:

Western  blotting analysis of the

normal mouse serum; 2: mouse serum against rSjOST48.
25 rSjOST48 EHE AAMIM K HIAKMKAILELD
Eii
Cy3
IgG DAPI
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(
5A) IgG

206

( 5B) SjOST48 (P<0.01)
6 206
2.6 MBI rsjOST48 & A5 St iA A (P<0.01)
) rSjOST48
ELISA 3 IgG ( 6
rSjOST48 IgG 1gGl IgG2a rSjOST48 IgGl IgG2a

A

5 SjOST48 EM7E 35d AAMMK B HIKKNAIESIS#T (10x40)
Fig. 5 Immunolocalization of SjOST48 in 35 d worm of S. japonicum. (A) Normal mouse serum (negative control).
(B) Anti-rSjOST48 mouse serum.

121
—e— rSjOST48
1.0 % PBScontrol *x
' —A— 206 adjuvant control * X /
0.8 |
= o6l
3 0.6
0.4
02
F
0.0 - 1 1 1 - 1 1 -
Primemune The second immune 6 weeks after infected

The first immune The third immune
Times of immunization

6 NRMLEH rSjOST48 45714 19G kK FEKL
Fig. 6 Kinetics of specific anti-rSjOST48 IgG in testing mice. **(P<0.01) indicates statistically significant
difference compared to the group of mice immunized with ISA 206.
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509

3 3 ik
206 IgGl IgG2a
rSjOST48 IgG1
I1gG2a
IgG1 IgG2a
206
(P<0.01)
I1gG1/1gG2a IgGl
IgG2a( 2)
27 HORBRIPYR SmTSP-2 7%
1SjOST48 64% H
( 3) PBS Sm29 51% 60%
rSjOST48 50% t
32.62% (P<0.05) 57.61% (P<0.01)
11.63% 1.51% (12]
F2 NRIMEH rSjOSTA8 5= AT R 19G1 & 19G2a 44
Table 2 Specific IgG1 and IgG2a antibody level in rSjOST48 vaccinated or adjuvant control mice
o Group
IgG1l IgG2a IgG1/1gG2a
rOST48 ISA 206 rOST48 ISA 206 rOST48

Preimmune 0.069+0.004 2 0.069+0.003 7 0.078+0.000 70 0.063+0.006 0 0.884 6

The 1st immune 0.073+0.003 2 0.070+0.002 0 0.089+0.037 0.073+0.005 2 0.820 2

The 2nd immune 0.120.063" 0.069+0.003 0 0.073+0.005 6 0.071+0.005 21 1.643 8

The 3rd immune 1.15+0.019" 0.072+0.005 0 0.53+0.036" 0.094+0.040 2.169 8

Data are expressed as X 5. ** (P<0.01) indicates statistically significant difference compared to the group of mice

immunized with ISA 206.

%3 HEEERA rSjOST48 FF/NR LM R ZRIFHR
Table 3 Protection induced in mice immunized with rSjOST48

Average worm  Worm reduction

Liver egg reduction

Group burden (T +5) rate (%) Pvalue  Eggs/gliver (x ts) rate (%) P value
PBS 21.154+6.54 28 426.42+14 892.75
ISA206 19.0+8.43 11.63 >0.05 27 996.2449 986.99 1.51 >0.05
rSjOST48 14.25+5.89 32.62" <0.01 12 049.00+3 218.74 57.61 <0.01
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