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[(BZE] BH XMHUNEMTRFIFATCEN S-dsRNA SERPHFT ke . FAME N EMST, Fix  UBUNE
FHURL RNA 3545 (1) cDNA SRR, FofE S-dsRNA JER , I5610 2 A% FRA & pET-28a(+) ", a4 R RIAE
& pET-28a(+)-S, HAKMGIEAH BL2L(DE3)H, HRNHE-B-D-HACEAMH (PTG R HL, T T his - Bm
975 T i R S P UK (SDS-PAGE ) WA E 21 28 (Y 223k 1l L, 28 11 BN (Western blotting ) 43477 21 2 28 115 BTV T
HRBAMEE RN R, S53R PCR FAUEGYINE R, S4Bkl pET-28a(+)-S M%), SDS-PAGE #5R /R, 37C
T4 1mmol/L IPTG 5% 4h, HAEARSERA, EHEAFEUWMMIEARE, HX5FBE(M)Z R 37000,
SR, EHEAL S EH LSRN 72.6%, Western blotting 73 Hrai R0, H2H M 1 RE NPT B 1 2k
PERIMAE, it MUNEBRTHRRFRTEN S-dsRNA JERFA M, BEHEAHA R EN,
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[Abstract]
reactionogenicity of the recombinant.

Objective  To clone and express S-dsRNA gene of Cryptosporidium parvum virus, and investigate the
Methods  Total RNA was extracted from Cryptosporidium parvum and S-dsRNA
gene was amplified by RT-PCR. The PCR product was cloned into pET-28a(+) expression vector. The recombinant plas-
mid pET-28a(+)-S was transformed into E. coli BL21 (DE3) and induced with IPTG. The expression situation of recombinant
protein was analyzed by SDS-PAGE. lIts reactionogenicity was examined by Western blotting analysis.  Results pET-28a
(+)-S was identified by PCR and double endonuclease digestion. SDS-PAGE result showed that the recombinant protein
(M, 37 000) was expressed in the form of inclusion body. High level expression of recombinant protein was found at

1 mmol/L IPTG condition after incubation at 37 °C for 4 h and reached up to 72.6 % of the total protein. The protein was

recognized by the antisera from mice immunized with antigens from Cryptosporidium parvum oocysts.

Conclusion  The

S-dsRNA gene of Cryptosporidium parvum virus has been expressed with adequate reactionogenicity.
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HEEFHF, B FRATR AR R TR, K2
N Bt Hps /2 A Faftd+ HL (Cryptosporidium  homi-
nis, C.parvum genotype I ) Flfi/Niffl - HL (C. parvum
genotype I ) GIAZ [

{8/ NSt 1~ BUps 2R (Cryptosporidium parvum virus,
Cryspovirus, CSpV)+& Khramtsov T 1997 4F 7F 445243
B R N R R R R IR, R TR R BRI,
B A2 4 31 nm, N dsRNA 5 3, & K dsRNA
(L-dsRNA) F1/)n dsRNA (S-dsRNA) W Fiiz iz . Horp
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S-dsRNA A — TP B IRHE S, St A e H e,
Khramtsov 557 A& B A A RE L1~ HURI sl NGt - e
PIEAZ dSRNA TS, I Feufte 1 HUm AR AN 5 20
o P, S-dsRNA XA YRR AFAT R IR
TR NI T A NI T 1) 55 At Al e Bt
T HARKER A — D FARIC, LARCE I TE R A 75
SEEERRIE® . ABFFOM AR TR RIBIRREAK
Fe %L S-dsRNA, S t— LTS8 H A DI REFI
FRtEERHERTRE, D N Bt T HUBGE RGN B35 FEAil

M EFE

1 ##

11 A#5 A4 KR ATR DH5«a 1 BL21(DE3)
2 RS AR E R AF ;. Bk pMD18-T Il H H A&
TaKaRa /A #l; JFA%FAE AR pET-28a(+) HIARZRAF;
/B A HUEL RNA 54 S cDNA AR AT
1.2 S3zh4h MMk BALB/c /NEL 6 H, 6~8 JE#A,
A& 18~20 g, W HKFFLEY T MR,

1.3 EEZEXAFLE DNA FREHY (DL2000) Fl 2K [
TR P H RARAE AR (A6 ) AR F], Bin-
spin JiUk: DNA /v B HGAR Sl A AT B B B A
FRZN ), BamH I Al Sal T FR i Py U1 gy H H A
TaKaRa A A, B ALY (HRP) FRic i E4T B
19G W A BRI A8 TG BR A, 4B F 2T
HEW [ 36 GE /A F], BCA &M BRI & A
2 [ Thermo A ], PCR ¥ 4 7% [ Biometra 2\ w] ™~
i, HER U S E SONICS A Fl 7= i, 3 H HL vk
% [E BIO-RAD v )™ iy, FEIEA AL 5N —AAR)
FE, TR AR A O LA SE E Thermo 23 /1P

2 FHik

2.1 PCR ¥ ¥ MR¥E GenBank /bt + HUKEE
S-dsRNA FEHFHI (BS54 EU183404), SKHPrimer
5.0 MU RS 1, S19)¥50 k. SF. 5'-CTG-
GATCCATGATTACAAGTTTTGAATCAA3 |, SR. 5 -
AAGTCGACCTAATGGGAGCGATCTGCGCTA-3', 5|¥
A T A TR AR RS HRAT A, LN
B g6l HUEL RNA 1) cDNA Mt , #47 PCR,
M. 95°C 5min; 95°C 1min, 58°C 1min, 72°C
1min, 341 PMEH; 72 °C 10 min, PCR F=¥)4: 1%
DR W F ik [l

2.2 S-dsRNA A& B Rk & ke A EH H W
F B ZE pMD18-T 4844, & 45 ¥ ¥% 1k DHba Jgk
AN, PRBCRR, $RIUTR, A PCR FIfY]
YR8 Ty R Ok BH MR TE R, BH MR B AL R v 4 N

pMD18-T-S, % LifgA: T AW TRH AR MRS FR A
M, BTk pMD18-T-S, L BamH [ #1 Sal I i
TTACEEYT), Al B A B S ok pET-28a (+) A%
¥, WAL KI5 A T8 DHSo B2 540, PRI
%, UE1T PCR FIEGYUISE A, K ha gl 1E B 1Y 8 4 o ks
fir 44} pET-28a(+)-S,

2.3 S-dSRNA A B &Rz kik 57 P
E 1M AR JFORE pET-28a(+)-S F2 1L Z= K R4 iwi
BL21(DE3) B3z 4M A, [FHTi% pET-28a(+) %5 Bk
YE R FIPEXT B, DN LB SF- Az b Pk B AT 7% 42 b T
5ml LB Wil std, 37 °C 180 r/imin k%4555
o 1% 1% HLBHERNT 5 ml LB 553835, 37 CHg
Uittt 2~3h, BEEBOCE (Ax) {EH 04~0.6, fi
A5 2-B-D-Fi A CEFUHEH (IPTG) LUK FE 4351 N
04. 0.6, 0.8, 1.0 fil 1.2 mmol/L, 4kLiiis% 4h, 435
W 1 ml B RiESMEAMEX BRI, 71+
TR AR -SRI TR HL UK (SDS-PAGE ) 43+4)T .

24 RABNTEIAT kP E A & Baifbny
2x107 /NS AT B D BE Y TR 45 2% vh itk (PBS)
o, EFRRE, HAEIE RO, 2B T A AN LR
F M1k, 12 000xg 250> 20 min, BRI AR, H
BCA &M &Ml &l 8 (I i . bR
JE s S R 6 1 BALB/C /NERL(100 g/ H ), ity
3k, BRKIERE 2 A, E e AR IR a5
2UKFNER 3 KB FAR AT AR, BURAATRI 7T
SHRAIERPENR . TR 2 Ji, fhBRIRBkR
I, AFESIfs, Rl ELISA A I i i Sk s i
Bffr=1:1000%#, -20 CLRAAHH.

2.5 &8 Frepit (Western blotting) 57  E4H FHER
PET-28a (+)-S/BL21 (DE3) il 2 # 1A % {L % pET-28a
(+)/BL21(DE3) &4fit ¥4 SDS-PAGE Hilk , #:#E &
TRIR I (PVDR) B, FEREAEM Tk 37 C W& 2h,
PBS ki 3 W, 4l FH BT/ N B At H BH A ol 37
fet R/ NI (1 500)5 PVDF J& RN, 37 °C
iFE 1h, PBS P& 3K, Faraln A FHT B HRP-
IgG(1:2000), 37 C ¥ & 1h, PBS Pk 3K,
3,3- R LB (DAB) {5 5~10 min, X&KL
1B,

26 KL Fybewale AR pET-28a(+)-S/
BL21(DE3) #4417 SDS-PAGE Hik )5, HIw 2+
T 223577 S B o R BB A B 6

2.7 RIAFMeh Tk R BHEFRIAR pET-28a
(+)-S/BL21 (DE3)#% 1% Lb 9l 4% % T 500 ml LB %
FRIEA 37 C WG EFE 2~3 h, ER I Ao THH
0.4~0.6, JIA IPTG ZEZKEH 1 mmol/L, 4kLkis
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FE4h, HRERBIENE, WERR, HERK 1%
AT Tris-EDTA 2% w1 (TE) [50 mmol/L Tris HCI
(pH 8.0), 2mmol/L Z —JEPUZ. ik (EDTA) JE &, i
T R ZE 20 ¥ 100 pg/mL, 37 °C B 30 min,
AR 30 min J5, 12 000xg 50> 30 min, 435
e i FTNE, #E1T SDS-PAGE Hilk, i & Al
el

# =X

1 S-dsRNA E[E s

PCR ¥ /™2 1%SNEEEERC LI, 198 1 4%
24960 bp 5%, SWUHHAHST (1), K7 s
41 5 GenBank A A7 S-dsRNA K 41 (B 55
EU183-404) 47 LbXt, [AUEMEA 98.75%,

M 1

bp
2000

1000
750
500

250
100

M: DNA Fra&#) (DL2000); 1. S-dsRNA PCR =4,
M. DNA marker (DL2000); 1. PCR products of S-dsRNA.
1 S-dsRNA PCR F7=4
Fig.l PCR products of S-dsRNA

2 FirHMEHE

JFki pET-28a(+)-S 4 BamH I #1 Sal T XU,
28 1%BE R FEEE I HL vk, AT 2 N4, ST R/
ARSE, B FIATORL pET-28a(+)-S HE %3 (& 2),

bp

2000

1000
750
500

250
100

M: DNA FRi&i# (DL2000); 1. pET-28a (+)-S X fEY) (BamH 1 I
Sall),
M. DNA marker (DL2000); 1. pET-28a (+)-S digested by BamH I
and Sal I .
2 ELAFHE pET-28a(+)-S WEBYIEE
Fig.2 Identification of pET-28a-S by digestion with
BamH I and Sal I

3 S-dsRNA EFEZEFEZMAMAHRIZEE

FHEASXE TG, #4T SDS-PAGE HLJk, 7
M, 37 000 4hA5 BH S 2%ty , 2B H 8 (3R A5 T)
Fik (E3), Hih, S-dsRNA B FAMEE &N,
37°C, 1.0mmol/L IPTGi%ES 4 h,

94000
66 200

45000

35000
26 000

20000
14 400

M. FHEAFAREY; 1. pET-28a (+)EIKFEXTIH; 2. Kif'T pET-28a
(+)-S/BL21 (DE3) XtHf; 3~7. pET-28a (+)-S/BL21 (DE3) 433
04, 06, 0.8, 1.0 il 1.2 mmol/L IPTGi%ES 4 h,

M. Protein marker; 1. pET-28a(+)/BL21 (DE3); 2. pET-28a(+)-S/
BL21 (DE3); 3-7. pET-28a (+)-S/BL21 (DE3) 4 h after induction
with 0.4, 0.6, 0.8, 1.0, and 1.2 mmol/L IPTG, respectively.

3 EHEAR SDS-PAGE 43#r
Fig.3 SDS-PAGE analysis of recombinant protein

4 Western Blotting 447
A AR AT R B rel - HBH A Y TR
TEZ) M, 37 000 ZbA Hiyzcd (K 4),

M,M 1 2 M 3 4

117000
90 000

49 000

34 000

25000

19 000

M: HHABAREY; 1. 3. SZIMHMEE pET-28a(+)-S/BL21 (DE3) %
i) 43 ) 5 BB 0/ A o B 3 R B /N BRI VS B 5 2, 4.
2SR pET-28a (+)/BL21 (DE3) #4535 BBt ht/ M de
- PR L A R/ BRI SR

M. Protein marker; 1, 3. Expression product of pET-28a (+)-S/BL21
(DE3) recognized by antisera from mice immuzied by C. parvum and
sera of healthy mice, respectively; 2, 4. Expression product of pET-
28a (+)/BL21 (DE3) recognized by antisera from mice immuzied by
C.parvum and sera of healthy mice, respectively.

4 EHEH Western blotting 247
Fig.4 Western blotting analysis of the recombinant protein

5 RiEFMERERERMA T
FIBE A BRI TR B E AR 72.6%,
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6 BHHMEAMTREST

FHMER A H LIS A5, #5070 5
IS FITIESEST SDS-PAGE, &R H (8 IAAAE TUT
WEF, ke RS (K5),

M 1 2

M,

94 000
66 200

45000

35000

26 000

20 000

M: HABREY; 1. DiE; 2. B,
M. Protein marker; 1, 2. Precipitation and supernatant of ultrasonic
pET-28a(+)-S/BL21 (DE3) 4 h after induction by centrifugation, re-
spectively.
5 SDS-PAGE E£FEZEHFAMTRMEN
Fig.5 Solubility analysis of the recombinant protein

it #

Fedtl+ RIS N JEIEAS | i ke S M R0 S R A
fiE, 43-h 18 AFRe, Hidr LA BRI T HUR /N e 7
A N B R R R, ST B e 2 B R U
T/ NBE AL AR N R B A R, (H7E RS ol
KOG b1 HURN DL R bl 1 S AR N AR
B o MU/ T HUR BE T & A9 S-dsRNA A% R AU A
IANFFRCEEAE, T A, Wik, %W
RETRAT SRRt N A Bt 1 B i 5 Ho At i
gt RS B — AN Fhmic, R A s kY 43
B SRR RS,

H FirE S 2N i N e B s e AR I S
AT/ N A 7 OB AR . Kniel S5 R ik
15 B A 55 2 F il & T P 2 v B T IR —t
rCPVA40 Hpfh, JF7EBE ARG HhE SEZ P T A6 iy
IRERIRAR A 14, R RPN (PUARFIPT
M, 41 000 B 4% 3% mbr PR i 1000 £5, B)5 ,
Kniel %5100 3y FFBE o5 ER 20 4G N T/ 3 AN AN [l
JEMRUNEA T H bR (45 100 wl A 10°, 10% F1 10

MYWFEA S 5e30, 28R BoR, BT rCPVAO Hipfkn]
R 5 56 32w 14 /) B 76 He B 48 1) ¢ IR

e B K 10 M100 ol Kniel 2500 4fi ik 1 4 72 8 1
CSpV40 /N, il & /N T HUR REAR FEEE
BT REPLIR, T oT £, MAbCSpV40-1 51

/N B T HUBR R B M, 40 000 IR 45 A
MADCSPVA0-Lid A] A5 A 754 25 41 A (RBP4 SR
PEHLY b i) CSpV40 bR, X EEHFR R, Bt
rCPVAQ HLAA T F A ZK IR r () 3 B At HR B
W — AR SR FEAR TS AR AT VA R 2 v 9 s
B F A PR AR

$Hﬁ&%%LT@d%@%E%%K%EE
JFA% IR 3K pET-28a(+)-S, 7E E. coli BL21(DE3)H
FEMBEMEAFTZEUAMEBIEFE, F37C,
IPTG ¥ 1 mmol/L, 5 4h IU&IE R, HAEA
FakEER R, HEIREBEAR 72.6%, pET-28a(+)#
& /4 His Tag 2% FHmaifbEr i 2Dk
EAXREWMEN) MRGFIRZE, HIb, AU
s Fk Bk pET-28a(+)-S, I His Tag 2lifkH
HAE AR TAR, AR B R I 5 T
S,
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