. 210 - [ B A 2R 5 2 A U 2R 2009 4F 6 A58 27 55 31 Chin J Parasitol Parasit Dis  June 2009, Vol. 27, No.3

SRS : 1000-7423(2009)-03-0210-05 [1&3]

Z 7B Ty cDNA SO L S s i ok

ir,]i,i\l,z,a’ }g_]ﬂ_&gﬁz,a’ }g‘]i‘éifxz, g{f‘;ﬁz,a’ iﬁré_z,a’ &%ig_z’ BAR T, 23"

[#EE] By M7 H (Babesia orientalis)cDNA %, Mk U ek,  FHix HAEFEN
HUmRYLAE  RSELT AP R AT RNA, R E5R4 A cDNA, PCR ¥ 1A J5 44 L 8 T s TR Zk K (\TriplEx2), ad{k
Shude, AR EL DL E cDNA SCE, FFEF TP R, ARBTG5 ik cONA SU%E, FRPETERE S KR g
B BM25.8 [ B FR Ak BRI I B 1 41 T NTriplEx2 $4 4k A0 107 19 R 55 2 T pTriplEx2, PCR %55 4fi A R BER/I, IR
¥, H Blast XFUFP &5 R4 T FIEMT, IR0 RS RISN EIERF I T AT Re T, &R R WSUEN
% B R 2.0x10° pfu/iml, TR A 98.8%, SCEHH A BLK/INA 500~3 000 bp, 33 )5 A3 Bl 5.8x10° pfuiml, MARTT
[ U1 Bt cDNA SCE T 15 3] 3 NP 7ol B04 . BO5 Hl B41, A H Bt R/N3525 25 1300, 1 000 #1 2 400 bp, 34~
Jr BB AL S e, 3 S 2R R RS AR . DIREAR A I E B R B (1 70 HAT BE Y RIE M, BO4,
BOS 1 B41 43/l 4wfi% 310, 192 1 647 NEILER, HXt4rT B (Mr) 229k 34 000, 21 000 £1 70700, %5t
TEREENATTE I cDNA SUE, &3 3 AR J7 B dUBE M FopE,

[E8iR] AJTEN; cDNA SOFE; RPeEiik; malatr
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Construction and Immunoscreening of cDNA Library of Babesia orientalis
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[Abstract] Objective To construct a cDNA library for Babesia orientalis and screen immunologically positive clones.
Methods Total RNA of B. orientalis in red blood cells from an infected calf was isolated. cDNA was synthesized by
reverse transcriptase, amplified by PCR and ligated into ATriplEx2 vector. The recombined vectors were packaged and the
unamplified cDNA library was constructed. The cDNA library was then amplified and immunologically screened with
rabbit anti-B. orientalis serum. The recombinant ATriplEx2 of positive clones were converted to the corresponding recom-
binant pTriplEx2. The inserted fragments were identified by PCR amplification. The plasmids were sequenced and compared
against GenBank database by Blast. Results The titer of the unamplified library was 2.0x10° pfu/ml. The inserted
fragment length of the library ranged from 500 to 3 000 bp, and the recombination efficiency accounted for 98.8%. The
titer of the amplified library was 5.8x10® pfu/ml. Three positive clones were selected by serum immunological screening
and named B04, B05, and B41, respectively. The inserted fragments of the B04, BO5 and B4l were about 1 300 bp,
1000 bp, and 2400 bp, respectively. Sequence analysis revealed that the 3 clones contained open reading frames. Blast
results showed that they were highly homologous to the nuclear movement protein gene, the hypothetical protein gene
and the heat shock protein 70 (HSP70) gene, respectively. The deduced amino acid sequences of BO4, B05 and B4l
contained 310, 192 and 647 amino acid residues, with Mr of 34 000, 21 000, and 70 700, respectively. Conclusion
A qualified cDNA library of B. orientalis has been constructed and three positive clones of B. orientalis discovered.
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ZRJ7 B 01 i (Babesia orientalis) Jg&—Fi L 1k
PR, A FLOAiff, 5 k™ Ak AR B DL
i, BRTEURHE I — ks i AR e E R
ORI ER, %S R K A4 P 1 2R R 2 —
HAE T HERATE KA DL Y Bk K BN
BHOER | A BN, EEMIMLLE RS, WiE
JEEAIEBET, AE POl R R AT,

FEEIACTAEYA R R, JER TR AT A
R IE LW RIERIRTT IFY I EE 2 F-Br . cDNA U
FEPAFTTIRERE A A 3emt T B> —4 ) R F ik
JHICCE ) cDNA R B, JRFo8 24 MU i K ey
B THURNA SRR Z 5, A EE AR
J7ELDLH cDNA SO, fyie2aiiigk , 345 PR ok
XS BHPE S REER T va b . TN Blast 43T,

M EFE

1 e

11 kA kBzhth  RITE IRkl bRl K
SEF A BUR SIS S ARAE . 1 KA K2R L
WAREEIX., EERK IR A LS BB B A TG I
HURYY  FETCMAE NR SR, SEERTTZY 30d FARY)
9, BEMERAERIE S KA, 2~3kg, WA HIIEE S
Wb, K% (E. coli) XL1-Blue il BM25.8
Bt A rh el Kef 28 Az HUEF BT 2 A7

1.2 FZXA AL EZNA™ MK RNA $EGRH
£ 1 3% [ Omega Bio-tek /A7), SMART™ cDNA 3
JEEA A ) £ [ 26 [E Clontech /A &), Gigapack® III
I P AR 2 1850 0 W 1 55 [ Stratagene A F), WRFE A
FEIH R IR &0 I 26 E NEB AF], S HE-B-
D-BRACEFUBEET (IPTG) | 5-1R-4-58-3-M5|Wk-B-D-2F 7,
BEEF (X-gal) . 4-58-1-Z5W A1 Hybond 25 2432 I 1
25 Promega AR, FARE AW EEIRICEBTUR 19G
(HRP-19G) . & Q5% a4k F AT DO 58 A AAc ) I 1 55
[ Sigma A ], HAbRN B e, Ry i
(PTC-200) A f [ BioRad 28 &l 7= i, BEAL 1% R 4E
(Kadak Gel Logic 100) k3% [E Kodak 2~ &7 i,

2 FHik

2.1 CcDNA LEeG#E  HSCHR[LM B AT el
dUggeE | Al b A LA, B EZNA™ IR
RNAFEHUAT &, AR EULHEZELE RNA,

FH SMART™ cDNA SC % #4) 3 71 £ #4) 2 cDNA
SCHE, LLERNA AR, A OWEE cDNA, g b
M HEL UK S WU cDNA 3 AR [l . cDNA £l ) TH
e, e P R B A e A o, AT 3

AEH cDNA g7y, CBEDTUERDK, #2 cDNA 5
WIAZIAR (\TriplEx2)1.5:1 #17i%H, H Gigapack® Il
ik R AR AR IR b e e T e A TR S M e AR
J7 5 D1 Bt cDNA R4 38 SCHE | 8 AR 18 SCHE A i
B SR e DU TR ER A 0R,
2.2 cDNA SLE# I ¥ B 20 K E.LE, 28
JIIA 500 wl A E. coli XL1-Blue &5 20 wl %)
ASCEEIR ), 37 CHEE 10~15 min, fIIA 20 i |2
BANEHI TR, 37 CEIEREF* 6~18 h 2 5 R ET i 7]
NS W3 Gl N S T S ] R NS T | ANEZS
WIE R 7% — R, -80 CHAF&H, JHH L
TN H 5 AT
2.3 /K DNA 3 5Ufe & PCR %72 TRl piAR
T JR 7 JUR PRt 7R G A AL 19 Ty vk SR UG TR /R DNA, AR
PR AR TE R S P P AN 5 19, 5814 T3 5
-CTCCGAGATCTGGACGAGC-3' , 3' 5| ¥ T7. 5’ -
TAATACGACTCACTATAGGG-3' (it A4
FRAFIG ) . VABERAR DNA Bitki#F4T PCR &4,
PHaZE. 96°C 3min; 94°C 30s, 56°C 30s, 72C
100's, &35 4MEF; 72 °C 10 min,
2.4 RIFF N K ik ogd EFa RO RS R
CIAME, UK. AifbriA, e ARy B DL d e AR
FHEES i AR I A a4 R o 2L fk . FE
4 POV 22 KR A (L BUR Y JOL 50 7R I AR Jr B
DU BGRR[0 ) B 8w B ™ o i S, B2 Ji 1
W, 43k, il AR S A BT0.5 mg/(H k), 5
1R RS R, 85 2. 4 3 WHRIRAE 2k
R, BREEE 7d BEEICRIN, 2B, LI
JEY B H FELISA PRGN AR Jy L DL R St A4
PUAA T IR BN R (SR BOX I PR AL =1 : 32,
H ELISA FiIARi#EEE =1:500; AR RGP s B B
TR B SR DU K B 2 v B AR L DL R AR L
J0.5mg, 10d JERnloiAis R, Fhuiais AR
PNEORMFFZ) 5, 256 24 h, JCHERIESBN KL
I, WeEM, 37 CHtE 1h, 4 Cid#, 1500xg &
L 15 min, ZrES I .

M HE SCiik [8]75 B:241i# E. coli XL1-Blue, F/Hi%Z
SRR PUMLTE PEF TR, 2:BRPT E. coli HLik,
2.5 CDNA A6y .95 5 ffik RBP4~ XL1-Blue
WA 15 ml LB R 5E (SimmRet, 200,
37 CHRw I FR K, 4000xg &5.0> 5min, # Fi&, M
10 mmol/L FRFREE 7.5 ml FAEYIFE, ¥ 1 : 10 000 Fi
FERY cDNA SCIFE 20 pl 5 iR BB 200 wl 12T,
37 CH¥E 10~15min, HEAHR 90 mm H-FAk, Dik:
H 2y 1 000 W b BE A 25 B2 St e, H:24 5.0x10° I
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WK, 42 CHFE 35 h, B MR 4ERIE (NC JE),
YkBEREFR 4~6h 5, ORXIFRAGA. BARE, FIB NC
JEE, 28 PBS-T #EUE 3 UG T 5% G 93 4 v &t 141 ik
W, BETAESPTng hE=EEE 2h, 55 31K,
BAE % HRP-1gG (1:5000) % 15 2h, ¥k 3
W, %4125 K W, AR NC B I B
NEFRAALE, PRER LB SFA L ARR AR BES, R L
WA BEHATE T, HE NC BT A B2 0 FH
26 HENKBEEFBRE I N E R R ES I
SMART™ cDNA SCEAY a7 G Ui, JEBHM: 5
G IV AT AR H 2H T ATriplEx2 i BM25.8 B [ & k5%
1 h kL 241 T pTriplEx2, X PHA: ve B A R BE iy
K/NHETT PCR %78, 51W Ky 1 4544 m] 2.3, 4
pTriplEX2 AKX ¥ 51, & W — Bl iy 5149 5 -
CGGGAAGCGCGCCATTGTGTT-3', #k4T DNA 411l
A (DF fr At st ARV E A BRA F 58 ). A Blast i
TR R R F X
2.7 AL I % A6 RO BR R ) TR Fe A SR
DNAstar {4 T BH 14 o B 2 5 1 S S R 7 51 A B e
AHRFA>F R EEME) 25, SignalP 3.0 i (http: /Awww.cbs.
dtu.dk/services/SignalP) Filill 4347 25 (12 5 & A 15 5 Ik
SubLoc v1.0 %k 4 (http.//www.bioinfo.tsinghua.edu.cn/
SubLoc/ ) TR [ I 4 fir,—Scanprosite fefthitpsd—
www.expasy.org/tools/scanprosite/) 73 H7 # [ #Y L RE 17
25 1538 (http . //www.ch.embnet.
org/software/TMPRED _formhtml) 43 # 25 i i X,
SOPMA (http ; //npsa-pbil.ibcp.fr/) TN (1 (1) 2R Z5H) .

# =X

1 cDNA XEHMHERY 18

A UEE cDNA 27T 500~4 000 bp, 5L iR
AR(E L), RY SO EER 2.0x10° pfu/ml, EZHAL
2y 98.8%,, P HE S E A 5.8x10° pfu/ml,

2 cDNA XEH) PCR £%F
PCR %E45 B Won , NTriplEx2 B4 T4l A B
B9AR/N A 500~3 000 bp (1 2),

3 cDNA XEHREZF it
VI 3RAS 18 AN Tale, Zoad 2 IRE G, 53 34
FFAELRIBHME R, 7052 BO4, BO5 F1 B41,

4 PAMTERERY PCR EXE
PCR YEEL R BN, AR B RK/AND52 R
1300, 1000 #2400 bp(&l 3).

bp M 1

4000

500

M: DNA bR,
M. DNA marker,

1. XU cDNA,
1. Double-strand cDNA.
1 W& cDNA I5BEHE A B ik
Fig.1 Electrophoresis of double strand cDNA

bp M 1 2 3 4 5 6 7 8
3000

1500
1000

400

M: DNA#REY), 1~8. ATriplEx2 F4L T PCR 774,
M. DNA marker, 1-8. PCR products of recombinant ATriplEx2 clones.
2 cDNA XEZZAFH PCREE
Fig.2 Identification of recombinant clones of
cDNA library by PCR

bp
2 500
1500
1000 1000
700
M: DNAfRESY), 1. B04, 2. B0O5, 3. B4l, 4. BAMEXTRR,
M. DNA marker, 1. B04, 2. B05, 3. B41l, 4. Negative control.

B 3 PBHITEME PCR ETEHR
Fig.3 Identification of recombinant plasmid of
positive clones by PCR

5 PRMSERENRF&ERMEIRES

M P45 RN, BO4, BO5 Fl B4l % 3 ANFHYETE
B4 A cDNA B K B2 43002 1088, 732 F1 2 192
bp, L& TFHCHEELAAE, [R5 BT RV, BO4 4
A cDNA 41 54 .01 i (Babesia bovis) . #JEZEH)
H (Theileria annulata) , /NZE§HL(T. parva) 1A
3 11 (Cryptosporidium hominis) 25 1 4% sh & (1 3 A
(5540 5o XP001611385, XP954250, XP766039
FIXP667917) [FIUEVER R, P 8—FtE 5300k 69%
54% . 53%7#1 39%; BO5 #fi A [ cDNA J¥51 5 4~ Il
o /N ORI E 2R 1 A 1 — N ORSF R DD RER
M A R B (B S5 4 il O XP001610114
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XP765127 Fll XP952153) [alfFMscm, Fol—act:sr
Wk 68% . 27%FI 28%; BA1 i A1) cDNA J¥51 54
B DT R A B DL (B ovis) S BBV H 70
(HSP70) 35K (55543 511k AF107118 i1 BAF02618)
IRy, P9 —SPE 43 il 96%F1 97% ., BO4,
BO5 i1 B41 4§ 3 A~ PHM: FeFE4d AR cDNA JFFI 32 %
SE GenBank, %3543 Wk FI222760, FJ222761 Fil
EF512547 (£ 1),

%1 ZFAEH cDNA XERETREZEBF S 9
Table 1 Nuleotide sequence analysis of positive clones
in B. orientalis cDNA library

cDNA A/

W5 BRS FBKE Length of the
Code No. Length of Open reading
accession  cDNA (bp) frame (bp)

[ 5 I A
Identified gene

B04  FJ222760 1088 933 B 1

Nuclear movement protein
BO5 FJ222761 732 579 BEREA

Hypothetical protein
B41 EF512547 2192 1944 HIEA 70

Heat shock protein 70

6 PHIET:E &AL RSB B 5 AN o 47
BO4 i A Bedwit 310 MR AL, FISEZ N Mr
34 000; —Zh&EH o MRE Y 43.6%, JoRiARH 538.1%,

FEMPEE Y 12.9%, B #4517 5.5%; % 5 PRI AYRAE
DIBER s, 45k 6 /1~ M A e T Wi 1R A o7 5
S5ANR (M C BER LA 05 . 4 4 N-A L RERR 1k s
S LA N-FESEARO S L AN BRI S i sh
R ST 51 PS51203,

BO5 #fi A F Be gt 192 &SR, P (HA N
Mr 21 000; 245 o BE5E 131.3% , JoRLE: il &
44.3%, FEfREEL 16.2%, B Hifih 8.3%; & 4 Fhk
RIRREE DI REL 05, 43000 R 8 /N AR 11 T ity 11 Wi
07 . 64> N-PRI G RERAA S . 3 A2 PTG C ik
PR 05 2 DNIABERR AR 1T (CAMP) FIEABERR 17
(CGMP) AfHME T BB R R A0 157 5

B4l i A BEgmiY 647 N KRR, BISHAN
Mr 70 700; —ZR45H) o BRHE S 41.3%, JoRLE: &
335%, FEMBE Y 19.2%, B ¥4 d 6.0%; &% 7 Fh3S
R REE DRI, 43R 16 /1% A 1 g 11 i
a5, 12 4 N-IN G ERRAGA i . 9 ANER 1 C
BERR AL 85 . 6 > N-BEEEAL A7 25 . 2 4> cAMP Al
CGMP A1 2 I BEBE IR A 67 2 . 1 ANk Ak A A5
5 1A B R RIS RR L0 0, A48 HSP70 Z45H
W 3 AP S, 4351 PS00297, PS00329 il
PS01036 (% 2).

%*2 FAENH cDNA XERIERERBNSERF BN 554
Table 2 Prediction and analysis of the amino acid sequences coded by the positive clones in Babesia orientalis cDNA library

e AR B R AEXS 43 f LN (EReZiIN PERREIX R pE A
Code Amino acids Mr Isoelectric point  Signal peptide Transmembrane domain Subcellular localization
B04 310 34000 5.03 J¢ None 14~ (153~172) %% Nucleus
B05 192 21000 4.95 J¢ None 24~ (62~78,154~175) %% Nucleus
B41 647 70 700 5.27 J None 34~ (1~20,392~415,615~638)  4Hffifii Cytoplasm
i+f it ZoH0, BO4 Jfith 1) AR P9 S s A Y

gk A0 51 PS51203, A% 8l 8 i R S 5 140
JAE S A 22 R B A SRR ) %8l R
H5sh A M E AR E bR Ak, e
ST B R E S A ER ;. R4 A
22 5y ZAFE T St R D sl B R B TS 1
A B XA EHT, Rl e A AR Y
YEFANTE2E . BOS Zitfith (1 S LR Y 471 A 45 P Suk R
Ae HATHANERE . BAL dmid i = BT 514 % HSP70
FIEAE B 3 X F 5], 45 PS00297
PS00329 1 PS01036, #471 v b AT e 2 AR 12 DL e
HSP70 [ ¥4,

HSP70 & H %4 Mr 70 000, 'EAFE —Fh 2> 1

AHWFFEF FH SMART™ cDNA SC M Bt ) &
3 ME RNA H14 % cDNA, i3 T 1548 cDNA XC
PR R 2B, ATRE4lAL polyA* mRNA, fif HL
PATT KB cDNA, KRR b T 8B R, i B
FA#E Y cDNA SRR R 3] 5.8x10° pfu/ml, LA
ZIRF) 98.8%, i AF BT 500 bp, HWZSEIY A
MR, ORI

2707 0 D] BURAR S0 2 R LA — ST R Y, A
HELA A I ERIR D . ARSI I 3 R o~ i
HETSE 3 N FHM:TERE BO4, BOS 11 B4A1, i A cDNA
F Bl 2R R s E . RAPIRERIEE
FH A1 HSP70 114 [R5 4 v

PDF SCH{#i ] "pdfFactory Pro" if A4 www.fineprint.com.cn


http://www.fineprint.com.cn

. 214 -

rp [ A7 A e 5 25 AR HUR 2R 2000 4 6 H AR 27 &5 3 1

Chin J Parasitol Parasit Dis June 2009, Vol. 27, No.3

18, @5 ZRAE TR 2 R TR
WEAEY., B ZnfmTais ., e, Wi,
LRLR RN SRRSETAL, VTR RS 5N &
A BURTE AL, AT, DL RIT S
BT R AR A A5 R 20 HSPT0 74 e e
AR T 4 M T By 1t 2 B VR, oAk,
HSP70 BFZ M A i EE Rz —, &5
I N 1) S e Ty e s 26 ol 2 e X N LR
kR A TR A RS Sy —Tr i, A AR HURE
BN X PREE IR B 2R AR AL, an AT = SR A AR A R
FREI BN, MR E A 25 C EFHF| 37 C
BF, AR HSP70 ik B & T+, &M HSP70 =
5T 2 g

PRI, ARWF5E 3R A5 1Y 75 7 B D1 H BH P s [ B41
A A B ] BB 4w HSP70 114 cDNA, 1Z%&E 14 ]
RERL R KA 2R 07 L DL g v i e o, AR
FRtE | MG 2F 2 W E R S R VE A it — 2
W,
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