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Abstract: The CP15/60 gene encoding the CP15/60 surface protein of sporozoites in Cryptosporidium parvum was

obtained by PCR so as to research the nucleic vaccine against €. parvum . The eukaryotic expressing vector pcDNA3J -
15/60 was constructed through inserting CP15/60 gene into pcDNA3( + ) in Xho | and EcoR | . A vaccination protecol
was the adult pregnant goats inoculated intranasally with the peDNA3-15/60 plasmid and their offspring were infected
with C. parvum oocysts. The results showed that the pcDNA3-15/60 plasmid can induce the immune response of goats

and the vaccinated goats can tranfer the immunity to offspring conferring protection against C. porvum infection . These

suggested that the recombinant plasmid could be a DNA vaccine candidate.
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{ Cryptosporidium parvum ) , % 5 JE ¥l & BUR & B, E
R EEMEERE. 4R7EENABIIRE
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BEERRLE, RERBRHRERY RN E
fRE R A MR T AR EEER.
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1.1 SRS

C.parum FBEBBRLBAEL S FEEH
FBEHERSER. BHEICTFRFET2.5%
ERRAERD Foedk, T RS R3]
1.2 MEREHE

i C. parum THRTF REHLF CPL5/60 Y&
BT PCR ¥ # 5 , 36 A Bl peDNA3( + ) RHE B IE
f T . PCR _EH31¥ 0

5" GAATTCATGGGTAACTTGAAATCCTGTTGT!,

L
5’ CTCGAGTTAGTTAAAGTTTGGTTTTGAATTT3',

BEAL Xho I 1 EcoR T 5, 5 x 10° b5y

B2 F 2 W (10 mmol-1.~' Tris-HCI pH 8.0,0.1
mmol+L~' EDTA,0.5%SDS), R B %M 5 WG &
15 min. SIMBMBEARR.0 U EHNEBESYE
% 20 mmol- L' Tris-HCI pH 8.8,10 mmol+ L' KCI,10
mmol+ L™* { NH, ),580,,2 mmol L' Mg50,,0.1% Tri-
tion-X-100,200 mmel+L~" dNTP,0.1 pmol-L~'5(#7,1
B0 Taq DNA 58, BHEZHE 99 CI0 min, £
594 1 min,48%C 1 min,75C 1 min £ 30 4~ {B3F,
KAEFFH 94 C 1 min,48 T 1 min,72C 5 min, HEE
10 pl PCR P24 7E 1.2 % TARME SR AE LIk,

PCR = mRED) pMDIS-T Bk | HEREW
Bk pMDI8-T-15/60. F Xho I 1 EcoR T Wik,
CP15/60-DNA — 3 B 456 bp J B ff A B pcDNA3
(+ )%t REEEYI AL 2% 1, TB R EE 48 TR, pcDNA3-15/
60, 1 IR 52 B £ 15 % A0 B Bk JF 51)3IE SE CP15/60 £
WMAETERME.

JTR pcDNA3-15/60 Fl pcDNA3( + ) (B #:2T B
Tt E. coli DHS5e PR35, FI B B T 38 3 HE ( AX2000,
Macherey Nagel) 64t EFHEHEXKAPBS AT . |
% DNA 25 R UC & e XM . (DL BE 260/
280 nm) . ZALJS HAT ISR R BRI,

1.3 CRIs/o BAaEaNRELgL

¥ pMD18-T-15/60 Fl Xho T #1 EcoR [ Wk, 8
EHEA S pET28a( + Bk E WEFREZ REHE
pET28a-15/60, % K 11 % % IE 4 AU 7F BL21{DE3) W' 1
ERFEEIHRE, BEEEAK, I H SDS-PAGE W
Western blotting 1T 4 5E .

1.4 ELEF

EEWITAS 44 Ao, B RE DNA R0
ZEFR AL E, KB FH 200 pg peDNAI-15/60 H
Al AT MBR(AAE4.5%, il 1%) Lk 1:5 LEFIR
HRF—ET 0.14.29 d BT RS, WEAWE
MBHHA B peDNA3( + )iEA . DNA FE £ H
WMEAREBRES, ER TR 45 min, UWERERE
Eik, BERSAEM(FE2ITRT). BEH3
HE RERALFEHSH AB.C,HRAKRE N D,
E.F,

1.5 FirHdE

REAMSBALEP S — BB EFEEED
B, B ROREN 1x10° 158, AEERRES
(HEERREERER, NEMNEEZIAER
WEAELEARRERA TR EHREK
0.25 g 3{FF1 750 pl KRS, WA 4 ml Sheather FEE
WORERIES . AR SR T
EZERERE SR FHEICVT R BN R R
L2x10°. HAGEE BN MAT, F Sheather FEIH K
BRI,

1.6 HAlE

RBE TERAEN, SN, 2 HERERK
Ik, Fome, % 12.24 W36 h REWH. W
HINEGPTIHLRESRYIIF D TRA LI &R
5. MENMIAEET -20CT,

1.7 HtkER

FI 1 pgeml oS EEHEE KK 37CHE
F4hBRE4CTH. KA 10 mmol+ L™ PBS
(pH 7.4) ¥k 3 I, B 10% /N D B H M . WA
KB, 37CHER 1 he X TF IgG, K GE4R PBS ¥ 3
WARHARIE CHERBREE Y. T
TgA, FABPILE 1A BIEBBRBHESY . 37CHER L
ho RRIMEE 3 &K, MMA OPD-H,0, X 20 min /7,
A2 mols L1 80, B IE R, FIBBARAX 7E 490 6 T
Kl & oD fE.
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BUASHERE B R Bk (B 1) T 456 bp K
CPIS/60 B, SHIH A BEM -, 2o 8
# 1 peDNA3-15/60% Hind Il Y15, B.C . DIl |

Ll

A.E. DI200C marker; B. FRHEXT 8 ; C.D. PCR ¥ /=9
A,E. DI200D marker; B. negative control: C,D. PCR praduets

B1 CP15/6) X PCRE MMk ER
Fig.1 PCR amplification of CP15/60 gene from Cryptosporidium

parvim

]

A, DL2000 DNA marker; B.C.D. pcDNA3-15/60 £ Hind [l B O1 55 R ;
F.DLI5XX) DNA marker

A, DI200C marker; B, C, D. recominant plasmid digested by Hind [l ;E.
DLISOM) marker

B2 ENHRAF G pcDNA3-15/60 FEt) 4 72 i
Fig.2 Identification of recombinant plasmid digested by restriction

endonucleases

Bi=4 5.6 kb #1270 bp K9 2 B, B AT
CP15/60 #&[H 1 172 {247 — 1 Hind WAL A, KA
CP15/60 RIEMG AR, FILKB TEHABEX
B K peDNA3-15/60.
12 BERABGHMBRRE

HWHEWES, 2 Hod IENEEEE 284 bp
KFEMB.CERNGHE{E, & pET-282-15/60 81 £,
coli BL21{DE)Z IPTG R 5 A 15% SDS-PAGE Hi
MEEAFARS AERERES TES 16 kD &
FHET 1 AREAN, XHWETHEEPEFTHIE
3. BEAREFRZE—-FHANEANBERLEL
B 42% 44T . SRALAIENHT, RiXH CP15/60 F
HEH SR C. parum BB EY 16kD
LHEWARAH EHRRERANELAERA
CPI5/60 A RH . ERLA 4,

A. DL2000 DNA marker; B,C. i pET-28a-15/60 % Bgl Ul #1 Hind
M&+7; D, DLI5000 DNA Marker

A. DL2000 marker;B.C. recominant plasmid digested by Bgl [1 and Hind
Il ; D. DL15000 marker

M3 EERH pET28a-15/60 M B EHR

Fig.3 Restriction endonuclease digestive identification of pET-28a-
15/60
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FERBHBRERENELBSES B
ELISA )7 i 54 it ¥ F 0 F P 1[G 1 [gA T E N #
TR . pCR3.1-15/60 REFH R EF T 5 CP15/
COMEELRN, HABEAETE 1 K. B2 KEL
RIS IR ER R (F), WY pCR3.1-15/
60 EERI BER K AR RARE .
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A. marker; B. BL21(DE3) (pET-28a-15/60); G. BL21{DE3}[pET-28a
(+)]: D. BI21(DE3) (pET-28a( + )15 E. BL21(DE3) (pET-28a-15/
60)

4 F|EFH SDS-PAGE T Western blolting 4§ R
Fig.4 SDS-PAGE and Western blotting analysis of CP15/60 re-

combinant protein expressed in bacteria
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EEFEERERDEEOSEE HLRREE
MEFEE P AR E .

PSR fG 4~5 A TP LA eI 12~ 15
dREIFEE, KB LENGAEE 4 R fxfda
BERORBHEFERFENEFHRFERAR
(B3, SxtEaRL. RRalEaEXEXHE
ERENEAEE A, e M %A
15.5£1.29 d, X4 19.422 d). EBHANFH
BRI LR A 4~ 7 d, T RAERBR 7~ 12
do B ERRBRES5~8 d CEMBEHITHE
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Table Comparison of IgG and IgA titers in serum and colostrum between experiment and control groups

44 %30 R =& E
Groups Before immunization The first immunization  The second immunization The thind immunization Colostrum
R IgG 0.18+0.06 0.210.05 0.500.06 0.72+0.05 0.84+0.05
Experiment  IgA 0.05£0.02 0.19+0.04 0.38+0.05 0.68+0.10 0.820.07
Eagiic| IgG 0.1720.03 0.1620.03 0.170.02 0.18£0.02 0.3320.02
Control IgA 0.07+0.02 0.10£0.04 0.07+0.02 0.0810.01 0.3420.03
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B35 C.pavum SRR RGEEE T RS
Fig.5 Shedding resuits of oocysts after challgenge with C. parum

oocysts
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Fig.6 Dynamic of body weight after infected hetween experiment
and control groups
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BE A, A M58, AR ERR, ME
HAEN KRS, X S REEREaEK,
LG, FLERFELHRBEE AN
AS T Sy R, T A E R A RKBRIP
3 iTie
AW A A C.oporum FRFREBDED
CPIS/60 MERMBRTERREBE HEAWE
GRS RR A A AR R R
PrERUEAT T RN, R T RGN B SRR R
B SR AR AT HYIES R EANE R X
THRABEREREMNTE, B EHEHERL—
TEBHY AEELMNRERE, b TRAREM
FWE E A PR TR MO TR RERN AR
BRI R AR, R R LR R
O 40 B % 9 1 B B (D RS R AR 42 A 45 B S B R
i MR ESHEMMEMRE RSN, 3)
MRPEREALERAZR T MR, ERA
EXMBAH L RE ML FAAEE.
CPIS/0 EHRBRTFRATRFREEA.H
EREAGEFEERMREEE, RAVE—RE
FE MM RENERE. EETRIEE CPI5/60 KD
BEHERMBIFAEERE. C. parum # CP15/60
FAELERERERNWEERFHRENT. B
WA AN C. parvum gEygERTHE. B
MR DNA MMM, MR LN
DNA %R ] (37 4 4 B €. parum BGe, X5
HHAED BT, FEFRBEAFRERR
WRLAEHE R A4 EEFAX C. pervum BR
AR, XMIEETHRWALFEHERPHERE,
EREFREBRY C. parum ZHTE AT RELEN
R AL MEIE R A NILH T
#, WPLERH CP15/60 Bk AT RE RAG IR BT L 2 4G
BB R R B RAERL SR, REEB
PIAMR, R RS, DNA ¥ R M HfE
I 36 A o A PLAR R A L A R A, LA
fr 5, T8 2 A 0, 20 B 0 4R 35 A A O 40 R T B L
N DNA BRI, SFSBARPHARERER
FEeaml,
EEFRAVURMEHERIGETERE
P ERENEEER. 28BAEER
LR A T siy, AEB XA T EEERT
Kahip., T REEWNHERE &G My &

g, EEWRETR C. panum AR AR K F
MBI AR TR RAEH 4 EHLARMALL A
af, LIRT RO BT ST £ — A R 4 HET BB i, R
REMBRAEERE.BN—-RBNDYS5RAE
A EEYAREL B T 3R e 51 0 R 1 7 A A A
B AR, SRR R A BRI . B IRE
MEFAERRMEAN TR IR, EEETR
L4 RS 24 b BRI RE, KEHE
PRERESHENREE XY,
HEBINARERFRE RAALKREEE R
BRI, R AR C. parum HISIE
LEEREMAL L BSOS AR T
MYRARMET AR EEESTHRAE, T HE AL
BLOREER HARTERFEERL
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