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Cloning, expression and characterization of a gene encoding
02 subunit of the proteasome in Schistosoma japonicum
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Abstract: The 26S proteasome is a proteolytic complex responsible for the degradation of the vast majority of eukaryotic
proteins. Regulated proteolysis by the proteasome is thought to influence cell cycle progression, transcriptional control, and other

critical cellular processes. A novel Schistosoma japonicum gene (GenBank Accession No. AY813725) proteasome o2 subunit
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(SjPSMA?2) was cloned. Sequence analysis revealed that the ORF of SjPSMA2 gene contains 708 nucleotides encoding 235 amino
acids, and the molecular weight was estimated to be 25.84 kDa. Real-time PCR analysis showed that this gene expressed in 7 d, 13 d,
18 d, 23 d, 32 d and 42 d schistosoma. The mRNA level of SjPSMA2 was lower in 7 d and 23 d schistosomulum than that in other
stages. The SjPSMA2 cDNA fragment was subcloned into an expression vector pET28a(+) and transformed into E. coli BL21 (DE3)
cells. After induction with IPTG, the 30 kDa fusion protein was produced as included bodies. Western-blotting revealed that the
fusion protein could be recognized by the rabbit serum anti-Schistosoma japonicum adult worm antigen preparation, and the protein
in native could be detected. After immunization of BALB/c mice with the fusion protein, the reduction rates of worm counts and liver
egg counts were 12.33% and 35.23%. ELISA results revealed that the vaccinated group showed a significant increase in the level of

IgG antibody. This study provided an important basis for investigating the regulation mechanism of the proteasome during the

development of Schistosoma japonnicum.
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(Merck-Novagen) 14 H H BB A fr AE W RHE A BRA
Al PO JEBEERE (TMB) W H RARAERH: b
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MIAEALE R 73% , FLAARRIEEERFE 73%~74% 2
B (B 1)o ik, M EE P S 9 2R 1 ok B A I
W PSMA2 1, 40 HA MK & PSMA2
(SjPSMA2),

X5 R it 1) 2 R R 7 9 AT A A B 22 oy
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25.843 kDa, #AFIRFE A KL 4 kDa), EAE AL
WA A, BT 8 mol/L JREH PBS, &
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Fig. 1 Homology analysis of the amino sequences of magonashi gene among difference species.
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Fig. 2 Stage differential expression of Sj PSMA2 in
different stages of Schistosoma japonicum by real-time PCR.
7 d: 7 days schistosomula; 13 d: 13 days schistosomula;
18 d: 18 days schistosomula; 23 d: 23 days worms; 32 d: 32
days worms; 42 d: 42 days adult worms.
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PILE 4 F AT Yk 4T SDS-PAGE HiJk, 2%
B E NC I, W2 pET28a(+)/BL21 K #i
H R B FR A i g Hke R e A D 8 B ML i £
() BALB/c /NI /E—HT#E4T Western blotting 43
Br, &5RAE 30 kDa ZbA7 —B1 WA PUN 5 (181 4A
B), FHE KA YE A BA R PR,
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e 1

b —1 =
T - ! e -
20.1 —
14.4— M-

3 SDS-PAGE % #f pET28a(+)-SjPSMA2/BL21 B1E 5
FIEER

Fig. 3 SDS-PAGE analysis of the expression of pET28a(+)-
SjPSMA2/BL21 in E. coli. M: low-molecular protein marker; 1,
2: total extract of a clone after and before induction with
1 mmol/L IPTG; 3, 4: total extract of pET28a(+) after and before
induction with 1 mmol/L IPTG; 5, 6: inclusion bodies and
supernatant after lysis, respectively; 7: rSjPSMA2 purified
through Ni**-charged column chromatography and after dialysis.

¥ 42 d HAS I R UK 54T SDS-PAGE
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170 —|
130 —
95 —
72—
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43 —
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C kDa M 3 D kDa
] 170
13— 130
95— 93
72 — 72
55— 33
43 — 43
34— 34—
26— 26
17 — 17

& 4 pET28a(+)-SjPSMA2 E4H & HHJ Western blotting 43

Fig. 4 Western blotting analysis of SjPSMA2 expression product. M: marker; 1: expressed product of pET28a(+)-SjPSMA2
uninduced. 2: expressed product of pET28a(+)-SjPSMA2 induced with IPTG; 3: 32-day-old adult worm crude extracts. (A)
Recombinant protein was probed with the serum from rabbit immunized with Schistosoma japonicum adult worm antigen preparation;
(B, C) Recombinant protein was probed with mouse serum against SJPSMA2. (D) Recombinant protein was probed with the serum
from mice immunized with PBS. (E) Recombinant protein was probed with the serum from mice immunized with 206 adjuvant.
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RBIHEM
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RN, B 3 R fa b B i o Mok R 2 A
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Fig. 5 Specific IgG level against SJPSMA2 in the sera of
BALB/c mice by ELISA.
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Table 1 Worm and egg counting reduction rate induced by Sj PSMA2 in BALB/c mice

Average worm Percent reduction in

Percent reduction in

Group bunden (x+s) worm burden (%) P value EPG liver egg count (%) P value
PBS 21.9+4.94 — 70768+28327.72 - -
206 20.947.38 0.05% >0.05 69866:35330.36 1.28% >0.05
adjuvant
SjPSMA2 19.2:44.46 12.33% <0.05 4583342616614 35.23% <0.05

2.6 HBIRIPHER

PEH R BOR W3 1.5 PBS X HRALAH 1L,
FHE M SPSMA2 7E BALB/c /MBS T 12.33%
AU R, 35.23% HI AT U 0 %, 22 F A0
(P<0.05).
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W E 7 SRR Bl SELR 2
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B IR 2 — o 12 3R - R R IR A2 02 20 e oA B 5 Tl
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F A 115 H B it A %) B I DY A A il . 2R
FIBFA N o SEEERE AT DL A SR AR, ok B e
BCRT LS, JFHAE T AR AR LR 7 PA700 FI
PA28 [t & 7 st 5 TR o W FEA7 T 20S 2K F B Y

A AL, —J5 T REE 2 U B E A, O — 7T X
FEBEL LE 7873 7K A (140 J5C H DTG S R TR, X BB R 13
B o 5L AT REAE 2R B Y 45 44 F ) e b it B B
MIVERT o I BN R M 42 N 281 AR N Bk 5 R A
Ho, FER/N, B AR AR B AR S T AR K AR
TARKRASAL, o S Al 1) 52 9 DL K s Y IR 2R T Y
Wi it SRy Ak, T P AR AR X — o R PR A
MIVE R o 38 o 2 P AR 45 1 RN D) RE TR AT
T AW VE R EZ R E R, Bt
R AL 0 R R AR A TR AR
A EHERAR . HItL, SjPSMA2 LR i3 ve e
RINAAEEE L,

W R, AT A R & J g R
HR Al R B AY . Shaw U 2R A G 1570 FLAR
F MG-132 fEH 5T A, Uiy A R AR PRz 24 ]
T B 7R 28 76 149 I8 55 A R it 22 B B A% 5 Diego
AEUH 7L M 2R A 5w FR Ak e, RRAZPH LA HEE
TREE S R JME A ; Makioka %515 ZL 2 Ak 34 Y
Bl A B S, & PR A 48 1 B B BT 5 Lindenthal 250
fiE, FHZLMER AL B (e e, DAL A L A0k A
FIZL 40 A A 3 R LI o X = TGl W LAY A 5 R
BH A 0 FH AR AR o 3R DT 3 AT RNAGT
B 2R BB I — A S, ERBE )tk it BEL BT 2R i
A, DTS 3508 [ e He e AR SRR AR AS
Reit— 2 kT . Wik, s AT HH o2 ¥
B R IRECE DOZE AR 2 s, REaTliE

HH B 208 M CAH KRR, JENTR I
DIRERI A AR, AREIEW RPEATE A%, JF ik

B AR R B S BN, AT U6 48 1 W 3 i 34
1 K g/ A% G IR
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