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Cloning and Expression of Major Sperm Protein Gene
from Oesophagostomum dentatum
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(College of Veterinary Medicine, South China Agric. Univ. ,Guangzhou 510642 ,China)

Abstract; The major sperm protein ( MSP) gene of Oesophagostomum dentatum was amplified by PCR
and subsequently inserted into the expression vector pTrcHis-B. The msp gene was sequenced and com-
pared with other published nisp gene sequences. Sequence analysis revealed that the reading frame of the
msp gene inserted was correct. The MSP fusion protein was expressed in Escherichia coli (ToplQ) after

induction with IPTG. SDS-PAGE analysis showed that the msp fusion protein was expressed efficiently.
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1.1 HEHER

45y 0dYJ6 8 O A ¥ & E A L H Bk dU i
w, BT ARBYL, 15 £ 08, RFR 4 B0k 70% BB
FERAE.

1.2 FRfIIEE

pGEM-T Easy Z {417 & J7 Promega /5] =5 ;
pTrcHis-B 3k i ki A Invitrogen 4N 7] 7= 5 ; Topl0 3
XA R ER A R F B E A R R E R
1.3 FERHA

DNA 2B & Wizard™ DNA Clean-Up System
>N Promega 7\ &) 7= &, PCR 57 (Ex Taq. Buffer,
MgCl, \dNTPs ) K% E A Y2 7 7= &, TADNA E
>}y Promega /5] = .

1.4 Hi{X DNA £E

BREAASHEMERUR , FZRBK R ERITmivE 3 ~4
wWa, BT —TF%i 1.5 mL (E.LEF, A SDS
R I250 WLAI25 wg/ wL KYE EIFE K 20 L.
RGBT 37 CHEREIRAE PIEIL 12 ~48 h. 14
AV AT i B A& B W32 Promega i K| & Wizard™ DNA
Clean-Up System 187 F it B2 B 114 DNA.

1.5 S|¥migitS&a

SHRERECRRMOA AR DL R MSPs B
HFFHI, st 1 X3 5145 OMSPIF: 5'-ATGGC-
TACCGTWCCACC-3’; MSPIR:. 5'-TCAARGATTG-
TAYTCGATGGG-3'.

Ky MEmEERTFE0ER B EED
pGEM-T Easy {4, 18 3| & 4 Jii b pGEM-msp, 1l /5
JEARYEFSIEE 3 msp 2R K BREF I 1 454,
L WS EcoR T BEYIALA, T 514000 Hind 1 A
PIML A, 5 s in 3 AR PERZE, 519 iR
EMEARE RAF AW, 51 9FFI AT : OdmspPF:
5'-AATGAATTCATGGCTACCGTTCCACC -3’; Odmsp-
PR:5'-CTAAAGCTTTCAAGGATTGTACTCG -3'.

PCR &5 :94 CHASH: 5 min, 2 )5 94 C
5430 5,50 CiR :k 30 .72 “CZEH 30 s 3£ 30 MF
W, 55 72 CHEAR 5 min. [FEFA i1 DNA ARAR 5
FAMEXTER. § 3912 10 o/L BRASBREE ik, T
EHNFEHH - MEE.

1.6 EARTHMEAAE

msp 3£ Fr Bt PCR F=#) 454k f5 , LA EcoR 1 Fl
Hind MIXUEGYIH5 E RIHES YIS B pTreHis-B {4
i, BHRBBIRFFICH pTreHis-msp.

1.7 msp BEERFFILLBRRIEFYINEE
A ks pTrcHis-msp FALE R KT E 18 Topl0,

LW PCR EE FNEIIXEE, % LIERIRAY
FAREBRA BT, g msp ZEE 51 12) DNASTAR
BAF(5.01 i) 5 ERFZMAE T EEOLE myp
FERHTFIILE. 730 CH&M4 T %4k pTrcHis-
msp K978 25, LA 1 mmol/L ) IPTG 55335 6 h, =
14t SDS-PAGE EH Lk /4T, EAMXT 4 F &
WHAA /N 2 21 000.

2 #R

2.1 msp EFEH PCR ¥ &

DUHREUA & Bt 0dYJ6 s QEFH K
¥4k, FA 214 OMSPIF F1 MSPIR 347 PCR ¥, =
W4 10 g/ L IRASVEEER AUk , 7T I, 2 4524 400 bp K
FA (A 1).

L 2 M

0 M: DNA marker DL2000;
» L msp B B 2: S5 AXEE
100 M: DNA marker DL2000;
1: msp gene; 2: negative control

B 1 3|4 OMSP1 #1 MSP1R ¥ 18 F=4y Bk e ik sr 4
Fig. 1 Agarose gel electrophoresis of PCR product amplified with

primers OMSP1 and MSP1R

PCR F=#y 4i{L 5 # % = pCGEM-T Easy # ik, #%
LIRS AN A IM109 , 3K48 5 41 fkr, PCR %578 TG
P re (EmE) 8RR F5 A BA K/AARRE 2
M FERERITNE TH mp ZEFHLR
AENEFHR mp EEFF. UASEHETH msp
R RIS W E A OB pGEM-msp 454 , LA OdmspPF
1 OdmspPR J 5|9, ¥ 3 F T ERZRIEN msp
FH R B, PCR F=417E 10 g/L ZRARVESE A Bk , 7T I
1 227400 bp &4, 5SHIHH—F(E 2).

M: DNA marker DL2000;

L ZZ AN 20 msp B B
M- DNA marker DL2000;

1: negative control; 2: msp gene

B2 msp BRYIE Y DRAEE B IR AT
Fig.2 Agarose gel electrophoresis of PCR product of msp gene
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2.2 mp BEAMEEREARNHMESERE

msp F=H F BERY = 2 4k J5 LA EcoR 1
Hind TG YD BT, KL pTrcHis-B [RIAF 2 AU 1) [2]
W, BE A EMRBE ST R . B NLE,
Z W% PCR %58, Ik 1 429 400 bp MFERESR
B PR EUEE 4 ORI pTreHis-msp LA EcoR 1 #1 Hind 11
SRS, B 7k AT 753 B M EEER (24 400 bp) M &R {E (4
4 500 bp) , WA 3, 2R ¥ 5B

M1: DNA marker DL15000; M2: DNA marker D12000; ! .25 FI%{ BR;
2: BB PCR &5E; 3. FEH FURWE
M1; DNA marker DL15000; M1; DNA marker DL2000; 1: negative con-
trol; 2; PCR identification of recombinant plasmids; 3: digestion of
pTrcHis-msp PCR products with EcoR 1 and Hind I

B3 4 FR pTreHis-msp 1) PCR A4
Fig.3 Identification of recombinant plasmids by PCR amplifica-
tion and restriction digestion
2.3 TAARKRK pTreHis-msp Tk T 1 Y SDS-PAGE

S
AL E A RS M Topl0 FE AR LA 1 mmol/L )

IPTG #F:3R1% 6 h, BUERIATE WAL f5#4T SDS-

ATGGCTACCGTTCCACCAGGTGACATCCACACCCAGCCCGGATCCAAGGTCGTCTTCAATGCTCC
ATATGATGACAAGCACACCTACCACATCAAGATCACCAACGCGTCTGGCCGTCGTATCGGATGGE
CCATCAAGACCACCAACATGAGGCGTCTTGGTGTCGACCCCGCCTGCGGTGTCCTCGACCCCAAG
GAAACCACCCTTATGGCTGTGTCCTGCGATACCTTCGACTATGGCCGTGAGGACACCAACAACGA
CCGTATCACCGTCGAATGGTGCAACACCCCCGAAGGTGCCGCCAAGCAGTTCCGTCGTGAATGGT
TCCAGGGTGACGGTATGGTCCGCAGARAGAACCTCCCCATCGAGTACAATCCTTGA

e DRRTYHTE

PAGE 4347, % D i e 65, AT MECR| A7 T QAR
GrF R 21 000 4 B B AIFRIK I AR, SRR/
SR, R LS K pTreHis-msp HAH R MFE T
FIk 7S BRI E 20 R R A L ki (B 4)

M EEPIARX T &R ; | RIS RKRY pTreHis-msp;2: IPTG
#ES 2R M pTreHis; 3:IPTG % %A1 pTreHis-msp
M: relative molecular mass of protein marker; 1. pTrcHis-msp without
IPTG induction;2 : pTrcHis induced with IPTG; 3 pTrcHis-msp induced
with IPTG

B 4 pTrcHis-msp 3357 J 19 SDS-PAGE 4347

Fig.4 SDS-PAGE analysis of expressed products

2.4 mp BEERBROBERNISERNFISNE
2%

ZFF 5 5E , IESEAE AR IKBAK pTreHis-msp
msp [N Bl HERRIE#S, msp 2R JF ) &K Oy 381
bp, ik 126 MR, HEHRT I IR A E
FRF VR 5. HA S TR B9 msp R 7
15 GenBank Jz3R f4UF M mep R #AT L, &5
RIFE 1.

—65bp
~130bp
<195bp
—260bp
~325bp
—381bp
—65
~126

BS BHEREDLA mp EEZHRFY ESRNEERTI(RRZHD)

Fig.5 Nucleotide sequence and deduced amino acid sequence( shadowed) of msp gene of 0. dentatum

®1 AEK mp BERABOEETREFIIRESHEERF JIHLIELE
Tab.1 Comparison of nucleotide sequences and deduced amino acid sequences of msp genes
BHE AR BHEEADME
_ S AU o . o
Wi species similarity of nucleotide similarity of deduced
GenBank accession number

sequences/ % amino acid sequences /%
HNEIBEOLE 0. dentatum AJ627869 95.8 96.9
EHREEOLA 0. dentatum AJ627870 96.9 98.4
HINEEAZ%SR 0. dentatum AJ627872 95.0 97.6
BHEEHEAZM 0. dentatum AJ627873 94.2 96.1
¥ s Ascaris suum AY305390 76.1 82.7
FAEFTLR . Caenorhabditis elegans NM_062487 76.6 80.3




o4 Ok L Kk % % R 5528 %
N TERIIE i bis .
3 i MR HI B E T ZER 4R 4L T A0RH

HEAFEEL, BEEALNFE SR TR
ZEFERMEMN, BT 2T ERBLETHE
R REER , I AR S AN AR, [BEANH—H
BER, FERBRAEFHEEFERNETHRAR
MYEERS. hTYPIE AR E AN
—S[alf, A o T YR T A REP RS
HANA, B EZEER T IR A& RAER T#
EMBERISN , ANGE T X & A R A EZF W4Tl
IR, SR BT AN AT IS 6 k1R a4 &
HIFTIRR.

pw%@ﬂﬁﬁ%ﬁ&?%ﬁ%ﬁ%&%ﬁ%
E%ﬁﬁ%ﬁm.ﬁmﬁﬂﬁ?mw§®%iﬁﬁ
HEZRHW L, KEEXTERMNTERFT I
U TERE T RNFREL. ATRGERE
~, BAREMIE G R R ML R, @ H LN msp
EAFSIRAEREMAEME EFEEENENE
HOLERS5EBRAEERNFIHTTLRRE mp ER
S R EERAR L 80. 3% , BB msp EEAR XS
RF. —RkUL, mp ZEHEB— MK, KERFE
BYLRBES ~13 P mep BHE, BEEHAEFRKWZLR
15 ~50 4~ msp ZHA. GenBank FEREAHE
B AL H 4 FORRIA msp ZEFH , 2 M cDNA SCEEFIE
HESCEHFER. ARBNEAEEEEOLE
PHAEW mp EERERAERENE T msp 2
HUZAEGERNTTFH mp EE, AEHETH
msp S I AT R A msp BRI KR I FT LA -

AR UEANAERE D LE RIS, L
pTrcHis-B g R A WA M FE mp WA EH.
pTrcHis NFl& & B S TR E A, KA e 525 35
T RZEVRAELW 6 NMER, Bt 8k
W REEERS BRWEAME, h THEMEE
BEABELHFAWERM, FTUEEX FREZHER
HIGEF AT AR, T ELR-& B4 7T R A 3886 (EK) (& 5
ﬂ]i\t[u]-

504 B ) B4 KL pTreHis-msp 833 7 3
MEIERA P BEHE SR IE 7 ; LA IPTG B 5%, E KBITH
it EFRESS M SDS-PAGE ik, B/aik5 B I
EAR NAMAMEEEOLMEFEHRET UK
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