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Rish, B, AER, FHE, A&

[RE] NIk MR IS8 (triosephosphate isomerase, Tim) ZRfEIEH , FEHHIN A AT HLE
RNA, RH] RT-PCR J7iEy 1 HROSED , KA pMD-18T Zhik, ZeEELIFINF 485, ¥ IEMM B LR 5 pET-28a
FORBMIENE, IR AKRIBIRAE (E. coli) Rosetta (DE3)H, FHZE-B-D-HACEFLMEH (IPTG) BFESE, &1
SESLIRIRN- TR IR TR BERCFRLIK  (SDS-PAGE) SSiEAMHT, S55REI, SeRETRImy NI im S BAS N 750 bp
(BTN IX112888), HAFFHIRIEAMESR 750 bp, % 249 ANEIERE, 5N MRG0 5T A tim 0K 51 A9 [R5
4 99%, SDS-PAGE Z55R R, TAKM Tim AHXAF B (M,) 2924 27000,
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Cloning and Expression of Triosephosphate Isomerase Gene
of Boophilus microplus
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(School of Medicine, Shenzhen University, Shenzhen 518060, China)

[Abstract])
fragment was subcloned into the expression vector pET-28a. The cloned gene was expressed in E. coli Rosseta (DE3),

Total RNA was extracted from adult Boophilus microplus. RT-PCR was used to amplify the gene and the

induced by IPTG, and identified by SDS-PAGE. The results showed that the triosephosphate isomerase (tim) gene of B.

microplus has 750bp and encodes 249 amino acids (GenBank No. JX112888). The cloned tim gene shares 99% homology

with that in tick embryos. The relative molecular weight (M,) of the expressed recombinant protein is about 27 000.

[Key words] Boophilus microplus; Triosephosphate isomerase; Cloning; Expression
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/NI (Boophilus microplus) EHEFESAR, EAME
S S A BRI TR Q #A L FRARIN A RIS A
SENE IR YR JTAER, i E RS T R
POTEGERR RS, R, Xk & Fh D REEE B SOR
e AR i S AEABOI AL T AR T3 i B R X

WEFRIN A8 (triosephosphate isomerase, Tim) ZERHE
fierh A HEAEH, X TSN E AR AT R, Tim
PORIAAE T RZ M E AT, GiEWFLaY . Bd . B
FEWIAE . EVHT, RT3 2K R B s B DR RO BIE S iR 45
A, AT T BRI RN 88 1im FEDY O LS SR D REBTE
FEHRAETTSE Y HE LR

1 RS T

L1 &k, WhbmE HFNREUNEEREOR A E R
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BEEL IS RT , JERFGREIA pET-28a, KIBIRATE (E. coli)
Top 10 SFEEMI E. coli Rosetta(DE3)YI H 3E[E Invitrogen 2AH],
1.2 E£ZXH  RNA #BPGAH &M A E Qiagen AF], AMV
AR £ H 35 [E BBI /AR, pMDIS-T simple /& | Ex-
Taq . FRHITEANVIES EcoR T A1 Xho T AT, DNA % HiEF5 1Y
W AR TR O ) A BRA L,

1.3 3l4peyikit  ARYE NCBIEURIE /NI rim B 4%
MJ¥5 (B350 EF014474) ] CLUSTAL W #J¥ Xt 3
BIRRIEYE, BETRERES Y, b RS S8 i
5" -CGAATTCATGGCCGCACGC-3' Fl timR 5" -GCTCGAGCTAA-
CCCTGCATAGCATTA-3'

1.4 B &R amiA B e A kR UM E IR R,
filt i FH & 0.19% 850k — 2T (DEPC) YZEMK 7853 Uk ik 25
Bt Ek, B IR TR E 100 mg TRA T FE0HE, %
MR A UL R B S RNA, 55 %5 0 ¢DNA 48 1 4%,
FEHEAT RT-PCR i, Wlfgslifbi=9y, 584k pMD-18T
JG, BN E. coli Topl0 SERER T, T HLa Kok, HEIBUTRL
AT S5, BHPERTE DS LA T A TREB AR S A
FRA TN , 44 BT F 51 5 GenBank HHIFHNHEAT X, FIH
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TELL A (http://www.pro-teomics.com.cn/proteomics/pi_tool.asp)
HEATHE G B

07 TE B0 ) E L A ROk pET-28a AR ZE EcoR T 1 Xho |
MEFONG BEAT 4, MR, BRI g ok, AT
XU % 58 I 36 b AR AR ) TR R IR 45 A BR 2 W]
JF o 8% WP OE B 0 BH P E R 5 A SR Z A E. coli Roselta
(DE3) "1, 30 CZ 1 mmol/L SN HE-B-D-BfCEFLHE (IPTG)
Vo 4h J5, IR AR 3 Ao e SR TR 2R TR T i B
HLPK (SDS-PAGE) Hiilifh S IR HEA T4 R T

2 R
2.1 RT-PCR 43 PCRY /™Y, ZLUsrEER Bk (K
1), T2y 750 bp A —5d, F BOR/NSEHS AU HEARST

bp M 1

2000

1000
750
500

M: DNA#R#&Y; 1. RT-PCR ¥,
B 1 g fim B E A BB RT-PCR =)

22 AMEEFSA  MFERER, UMM A imEE
B R B 750 bp, FLhFFRUEHESN 750 bp, ZRA% 249 N4
FEWR, AR TINZE 1 BIAR X 2 A S (ML) R 27 750, 4%
Fi A 8.08, GenBank 55 4y JX112888, A5 5 15 A1
JIN A= W RS A e 5 R 5 L R0 A /0N A MR G v T B Y im S
BICE TN EF014474) )78 B RN 99%, SHEER(Cran-
gon crangon) timIE[N (BTN FJ462738) [N 63%,

23 RBABKRGMELEEE B ELRTR pET-28a/Tim
Ze XU S e 225 SRS, R WA I A0 J5A% A 3 A
) (#2),

bp

2 000

1 000
750
500

M: DNA #RiE#0; 1, 2: FEAFRIAFUR pET284/Tim,
2 RUNEEE fm BE R REARIA RN NI EESER

24 FHARMEE 0CKRIPICHEF40)E, WERHKE
MiE1T SDS-PAGE MLk, H Dl E s, ¥ M, 27 000
WHEEAFRRA, SSRGS (F3),

3 itig

WK Z R HESI R AR I VA Ay, R A
SRR A R A T I W B By R A3 A
B, ARG Z AR T A HE R Rk, H

40000

35000
25000

15 000

M. EAFREY; 1. pET28aTim iFETH; 2. ALV ELEN,
B3 i Tim EAFSERE

WG 1B I A A Ak s, HAR S B A4 15 YR A
MR 2GRS 22 (R, i S BT Ok A A2 BTG, Sk
WA NARSCRY DI REEE 1, VR U T AR S RE DY, X Tl
ot e WA B AT E R X

tim e DR 2 P AT AU S R — PR A Y, AL TR
TR A 3R H M, PEANEIERRR AR, W R eim
DRI B 75 B Ay 1 R S35 ) 1) 106 8 ¥ e DR LA B A 7 1 9 2451
VEHISE R 5

tim DR LR SO RE W RIE S T 32 SRR OGRS, R R BT
SIS Ham BN BT, A E AN X R W um BN A 5
PR AR S, AT AR S A ) BRSNS R e T
EEAE um EAFAEZESR, "HENZPERIE AT, AT
MBI A W e SRR RGR T aim B PR R By, K Sy i
RS A g e v DR 4 155 R A~ 25 FE AL s B T A I
AR

2 £ X #

[1] Li YL. Human Parasitology[M]. 7th ed. Beijing: People’s Health
Publishing House, 2008. 242-247. (in Chinese)

(k. ARFAdeE (M) 7. dbED. AR DA AR,
2008 242-247.)

[2] Yu L, Cai WL, Wang FG, et al. Prevention and control of hu-
man and animal anaplasmosis[J]. China Anim Hlth, 2010, (11):
4-7. (in Chinese)

(FHR, SRR, RNOG, . NEHL ORI IS R 1 B iR
(], shEZY&RE, 2010, (11): 4-7.)

[ 3] Moraes J, Arreola R, Cabrera N, et al. Structural and biochemical
characterization of a recombinant triosephosphate isomerase from
Rhipicephalus (Boophilus) microplus[J]. Insect Biochem Mol Bi-
ol, 2011, 41(6): 400-409.

[ 4] Noltmann EA. The Enzyme[M]. Vol. VI. New York: Academic
Press, 1972. 326-340.

[ 5] Reis EA, Mauadi Carmo TA, Athanazio R, et al. Schistosoma
mansoni triose phosphate isomerase peptide MAP4 is able to
trigger naive donor immune response towards a type-1 cytokine
profile[J]. Scand J Immunol, 2008, 68(2). 169-176.

[6] Ding HP, Lu SQ, Rong Y, et al. PCR detection of Giardia
lamblia by tim gene amplification[J]. Acta Parasitol Med Entomol
Sin, 2002, 9(2): 65-69. (in Chinese)

(T8, FRE, BB, 55 JH PCR§™HY rim BER KL R FRT
SHEER[T]. ARG EER BER, 2002, 9(2): 65-69.)

[ 7] Jiménez L, FerndndezVelasco DA, Willms K, et al. A comparative
study of biochemical and immunological properties of triosephos-
phate isomerase from Taenia solium and Sus scrofa [J]. ] Para-
sitol, 2003, 89(2):. 209-214.

(KRB 2011-1024 S, PEEET)



