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& A o} g} 91 3 (Theileria sergenti) U] £u] 52
33 kDa piroplasm protein -§-3%} z2 4 Fr|A4
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%8 T sergenti T He|32] w=3)4)q) 33 kDa¢] piroplasm surface protein +3A-5
azvsiyct, 228 T. sergentid] 33 kDadl| sg3ste 349 97j4dE 248 A3} =
860 bpse] @715t 283709] olvlxatg AT, E olF THARE 2T 97149 % of
Placal 23t vl Ast vt 27 99.4. 98.9%<] homologyE vEhiglen® F 2k

P33 FAARE AL dAsHe AR gy

M OE

2 Al e} ol d ¢ &= (Theileria sergent) = -$-2]
2E wE23 22 JdE FY FEoPA e} A ¥
WA EExaty oly FEYFe R $9 vl
A=7|7F WA date Q8T o=}t aube A
Aol AFSET 9lE A5 A9 YrE o] 42
o zFd=]e] gl= AA o)t} (Chon, 1970: Lee
and Kim, 1987).

g Aepgold dEo] Y 2 WY 4]
Hxal gd So] darEale Bolw 53] £
g A8 e 53 L 2Edsad o i
Zo] glewd Hok wlfHT Gk, L{EF So]
atA Huw AR A dAAbel olE2rx o
(Chon, 1970: Kim and Son. 1984).

HA7R] 2l Aepatd 3e] e FHEgE
22 Giemsa @4 7 FEHwAH FA
(Baek et al., 1993)¢] sl Agiulie] =gk
vl g R Al WA 3l A A
Z#r)7t s o2 FEA459 FeEy
Wo) Zatslr) Rl WA AdPE o9l A
43 79 A= erfAg e BolA o A
o] £o]&R] 23 AAo]olx] BolA ¥ WA =

2+ A% AR A NdEr] $lEte] At
AEEA S =45tz slvk 29 d2eAe

=g 1997 24 64 AAERA 19979 34
204,
wla g x Aa

TheileriaZ- 9% merozoite2] piroplasm surface
protein o4 p33, p32, p30 Sd sele B
A9 FAANE Z2Ystn ArIAdE B sl
(Kawazu et al., 1992; Matsuba et al., 1993:
d'Oliveira et al.. 1996; Kubota et al . 1996) ©]
Z f4Akl N3 Se] primerE |43 PCR 7]

2 A7E ) AohEddaaTe] p3sel o
o 4048 22U Axsded, z2dd
S @r)Re EAsnA s

RE 9w
EZHUEF
T2 %3 Soatatd Pl A F 24
oligld Y& (A HF 1981)5 Hefulo}l genomic

DNA #2jol A-gsteich,

Genomic DNA 22|

#AlelH gtd A F genomic DNA =&
Sambrook et al. (1989)3} Tanaka et al. (1993) ¢}
g Esle] FEehgud & FEEv]A s
o 16%) ZYES ekl AYSS) ¥ 10 ml
< ¥, EDTAZ Az, AYpPIL 23] ZF
2t 0.4% saponin 2942 Y3 33 A& o}
<+ A5de AAstgcl FAE extraction
buffer(10 mM Tris-HCl(pH §.0), 100 mM
EDTA(pH 8.0). 0.5% SDS. 20 ug/ml RNAse]
 A7tste] FHAR ohE 37°CHlA 1417 Fat
WAt ©)r)o) proteinase K2 $3 50°Co
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A 3087 WA F AfellA 1027 9E AR
oh& o9t <l phenol F&P& ALt %
= DNAXx 70% cold ethanol®2 A3tz TE
buffers. A¥-5A170 o-g @l AHaskc,

Oligonucleotide primer &=

Oligonucleotide primer ¥}4-2 Kawazu et
al.(1992)¢] 233t p33 #4174 nucleotide
sequences #3312 sl v forward primer;
5'-TAT GTT GTC CAA GAG ATC GT-3'(20
mer: 2-21 base position)#} reverse primer:
5'-TGA GAC TCA GTG CGC CTA GA-3'(20
mer: 869-850 base position)E 345t
oligonucleotide purification cartridge (OPC
grade) 2 A2 the- Aol ALgasch

Polymerase chain reaction(PCR)

PCR2 20 maM Tris-HCI, 50 mM KCl, 4 mM
MgCl,. 200 uM dNTPs, 100 pM primers
(forward ' reverse) Taq DNA polymerase
2.5 unite} template DNA 500 nge] &+ #3-¢
Z%9d 50 ulE denaturation 94°C/153%.
annealing 55°C/203, extension 72°C/1%9]
Z 7 2 2 DNA Gene ATAQ controller
(Pharmacia, LKB)<|+ 303 k&4 Aslg]ed],
#HE wl-2F 72°Ce| 387 F7} polymerization
8loc). PCR ¥bg 3= AR 10 pl§ gel loading
buffer[0.25% bromphenol blue, 40% sucrose
in TE buffer(10 mM Tris-HCl, 1 mM EDTA,
PH 8.0)1% E%sled ethidium bromide(0.5
pg/ml)7t /-2 0.8% agarose gelel loadingdh
%.. TAE buffer(40 mM Tris-acetate, 1 mM
EDTA)l|4 #7|d%3}e] FZ4H DNAS st
Ak,

=2lF2] 33 kDa

AlopHolEHE B 2
chusl ®EALe AEd % oY)

piroplasm
RERERY
= 2 F Aot dddEF 33 kDa
piroplasm =3 #421& PCR #1322 S%4
7l o pUCL9e Smaldl m2Waleiz, DNA
7]+ 24L& DNA sequencing kit(USB)E ©|
£3lo] Sanger et al.(1977)¢] dideoxy chain
termination 2oz Alx|sledc), £Hal 7]
o & DNAsis program(Hitachi software
Engineering Co.)2 ¢]&-3}od #4359 cH(Fig.
1).

UNA extracted from RBC of

7. sergentiinfecled calllg
Gy
P

dNTP
Klenow fragment
TATP
Falynucleotide kinase

=—&ma |
Alkaline phosphatase

T4 DNA ligase
)

Forward primer Reverse prirmer

Fig. 1. Cloning and sequencing procedures of
P33 gene of T. sergenti isolated from Korea.

*Cloning procedure of p33 gene (KTHP33) are
sequentially as the line. Each regents, treated
restriction endonucleases and modifying
enzymes are indicated above the line.

fMCS: multi cloning sites of pUCI19.

Kot

Fig. 2. Amplification of p33 gene by PCR.
M: 1 Kb DNA ladder, lane 1; T. sergenti, lane 2; B.
ovata, lane 3; A. marginale.
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Oligonucleotide primer2| §0|4
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%3t DNAZS =4 % primers o] 85l PCR 4%
A7 F FE5FHAE BAEw v, agarose
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CTATGTTGTC CAAGAGATCG TTCAACGTAC TTTGCCTAGG ATACTTCCTT ATCGTCTCTG CTACCGCCGC AGAGGAAAAA 80
CTATGTTGTC CAAGAGAACG TTCAACGTAC TITGCCTAGG ATACTTCCTT ATCGTCTCTG CTACCGCCGC AGAGGAAAAA 80

AAAGATGCAA AGGCTGAAGA GAAGAAGGAC TTAACTCTCG AAGTTAACGC CACCGCAGCC GAACATTTTA AAGTCGACGC 160
AAAGATGCAA AGGCTGAAGA GAAGAAGGAC TTAACTCTCG AAGTTAACGC CACCGCAGCC GAACATTTTA AAGTCGACGC 160

CTCAAACGCCA ACGACGTCG TTTTTACTGC CGAAGAGGGA TACCGCATCA AGACACTCAA GGTCGGAGAT AAGAACCTGT 240
CTCAAACGCCA ACGACGTCG TTTTTACTGC CGAAGAGGGA TACCGCATCA AGACACTCAA GGTCGGAGAT AAGAACCTGT 240

ATACCGTAGA TACTTCCAAG TTCACCCCAA CTGTCGCCCA CAGACTGAAG CATGCTGACG ACCTGTTCTT CAAGCTCAAC 320
ATACCGTAGA TACTTCCAAG TTCACCCCAA CTGTCGCCCA CAGACTGAAG CATGCTGACG ACCTGTTCTT CAAGCTCAAC 320

CTGTCCCACG CAAAGCCATT GCTGTTCAAG AAGAAGACTG ACAAGGATTG GGTTCAATTC AGCTTCGCCC AGTACCTCGA 400

CTGTCCCACG CAAAGCCATT GCTGTTCAAG AAGAAGACTG ACAAGGATTG GGTTCAATTC AGCTTCGCCC AGTACCTCGA 400
*

TGAAGTGGTA TGGAAGGAGA AGAAGGAAGT AAAAGACCTC GACGCATCCA AGTTCGCAGA CGCAGGTCTT TTCGCCGCTG 480

TGAAGTTGTA TGGAAGGAGA AGAAGGAAGT AAAAGACCTC GACGCATCCA AGTTCGCAGA CGCAGGTCTT TTCGCCGCTG 480

AGGCTTTCGG TACCGGAAAG CTGTACAACT TCATTGGAAA CTTCAAGGTC AAGAAGGTCA TGTTCGAGGA GAAGGACGTT 560

AGGCTTTCGG TACCGGAAAG CTGTACAACT TCATTGGAAA CTTCAAGGTC AAGAAGGTCA TGTTCGAGGA GAAGGACGTT 560
*

GGAGATTCAA ACAAGGCCAA ATACACCGCT GTCAAAGTTT ACGTCGGTTT CGATGAGAAG AAAGTCGTAA GACTCGACTA 640

GGAGATTCAA ACAAGGCCAA ATACACCGCT GTCAAAGTTT ACGTCGGTTC CGATGAGAAG AAAGTCGTAA GACTCGACTA 640

CTTCTACACT GGTGATGAGA GATTCAAGGA GGTTTACTTC AAATTGGTAG ACGGAAAATG GAAGAAGGTT GAGCAGAGCG 720

CTTCTACACT GGTGATGAGA GATTCAAGGA GGTTTACTTC AAATTGGTAG ACGGAAAATG GAAGAAGGTT GAGCAGAGCG 720
* *

AAGCAAACAA GGATTTGCAC GCCATGAACA GTGCTTGGCT TTCGGACTAC AAGCCTCTTG TCGACAAGTT CTCACCACTT 800

AGGCAAACAA GGATTTGCAC GCCATGAACA GTGCTTGGCC TTCGGACTAC AAGCCTCTTG TCGACAAGTT CTCACCACTT 800

GCCGTTCTCA GCSCGGTTCT CATCGCCTCC CTCGCAGTAT TCTATTATCT CTAGGCGCAC TGAGTCTCA 869
GCCGTTCTCA GCGCGGTTCT CATCGCCTCC CTCGCAGTAT TCTATTATCT CTAGGCGCAC TGAGTCTCA 869

Fig. 3. The comparison of nucleotide sequence between KTHP33 (Korean isolate) and JTHP33 (Japanese
isolate). Asterisks (*) indicate the sites showing different sequence.

Table 1. Summary of nucleotide and amino acids comparison of p33 gene between KTHP33 and JTHP33

KTHP332)
Designation

No. of different amino acids
(sequence homology, %)

No. of different nucleotides
(sequence homology, %)

JTHP33b) 5/849(99.4) 3/283(98.9)

aKorean isolate.
blJapanese isolate by Kawazu et al.

geloll 4 850-870 bp Ahde] %45 (KTHP33)&
e S sglddeh 2R FdzAEedA $ES
A=g &2 FHr7|4%<¢ Babesia ovata,
Anaplasma marginales] DNA A g4 d#jA=
ol gk FFAEE BT 5 gidch(Fig. 2).

< #AstE ATG codone 238 Alzks= 28371
o otuixpitE HAT 5 Usich TH 2 AFe
A HAE p339 d7Md 2 &ggwag
Kawazu et al.(1992)o] 27§ d&F2 p33 §
AAHJTHP33) ¢} vl 243 d3} nucleotide A
o] 99.4%2] homologyE ehigl.2x (Fig. 3),

BAloteictEdE =W &2a2|F2 33 kDa obm| 4t Al 9leiM e 6WlA] o}m|a-4kql Thr

piroplasm GHEHE FXXA HA7|HH 24
Z2JH 850-870 bp(KTHP33) Acke] ¥2&
gelell A F4%3F c}& pUC1Y vectord] Smal -4
o] =293 & DNA sequencing3ld= v} 869
bp) A7\ RL 2= How gPHEglou Gula

o] SerZ, 203W A Sero|] Phe®& 9253935 Prov}
Leug dixme] glgle}, =3l ohwfale) w)aiiy
ol A <F 98.9%¢ homologyE }elv]slc}(Fig. 4
9% Table 1).
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*

1 Met Leu Ser Lys Arg Ser Phe Asn Val Leu Cys Leu Gly Tyr Phe Leu Ile Val Ser Ala Thr Ala Ala Glu Glu
1 ATG TTG TCC AAG AGA TCG TTC AAC GTA CTT TGC CTA GGA TAC TTC CTT ATC GTC TCT GCT ACC GCC GCA GAG GAA

LT
1 Met Leu Ser Lys Arg Thr Phe Asn Val Leu Cys Leu Gly Tyr Phie Leu Ile Val Ser Ala Thr Ala Ala Glu Glu
1 ATG TTG TCC AAG AGA ACG TTC AAC GTA CTT TGC CTA'GGA TAC TTC CTT ATC GTC TCT GCT ACC GCC GCA GAG GAA

26 Lys Lys Asp Ala Lys Ala Glu Glu Lys Lys Asp Leu Thr Leu Glu Val Asn Ala Thr Ala Ala Glu His Phe Lys
76 AAA AAA GAT GCA AAG GCT GAA GAG AAG AAG GAC TTA ACT CTC GAA GTT AAC GCC ACC GCA GCC GAA CAT TIT AAA

26 Lys Lys Asp Ala Lys Ala Glu Glu Lys Lys Asp Leu Thr Leu Glu Val Asn Ala Thr Ala Ala Glu His Phe Lys
76 AAA AAA GAT GCA AAG GCT GAA GAG AAG AAG GAC TTA ACT CTC GAA GTT AAC GCC ACC GCA GCC GAA CAT TTT AAA

51 Val Asp Ala Ser Asn Ala Asn Asp Val Val Phe Thr Ala Glu Glue Gly Tyr Arg Ile Lys Thr Leu Lys Val Gly
151 GTC GAC GCC TCA AAC GCC AAC GAC GTC GTT TIT ACT GCC GAA GAG GGA TAC CGC ATC AAG ACA CTC AAG GTC GGA

51 Val Asp Ala Ser Asn Ala Asn Asp Val Val Phe Thr Ala Glu Glue Gly Tyr Arg Ile Lys Thr Leu Lys Val Gly
151 GTC GAC GCC TCA AAC GCC AAC GAC GTC GTT TTT ACT GCC GAA GAG GGA TAC CGC ATC AAG ACA CTC AAG GTC GGA

76 Asp Lys Asn Leu Tyr Thr Val Asp Thr Ser Lys Phe Thr Pro Thr Val Ala His Arg Leu Lys His Ala Asp Asp
226 GAT AAG AAC CTG TAT ACC GTA GAT ACT TCC AAG TTC ACC CCA ACT GTC GCC CAC AGA CTG AAG CAT GCT GAC GAC

76 Asp Lys Asn Leu Tyr Thr Val Asp Thr Ser Lys Phe Thr Pro Thr Val Ala His Arg Leu Lys His Ala Asp Asp
226 GAT AAG AAC CTG TAT ACC GTA GAT ACT TCC AAG TTC ACC CCA ACT GTC GCC CAC AGA CTG AAG CAT GCT GAC GAC

101 Leu Phe Phe Lys Leu Asn Leu Ser His Ala Lys Pro Leu Leu Phe Lys Lys Lys Thr Asp Lys Asp Trp Val Gln
301 CTG TTC TTC AAG CTC AAC CTG TCC CAC GCA AAG CCA TTG CTG TTC AAG AAG AAG ACT GAC AAG GAT TGG GTT CAA

101 Leu Phe Phe Lys Leu Asn Leu Ser His Ala Lys Pro Leu Leu Phe Lys Lys Lys Thr Asp Lys Asp Trp Val Gin
301 CTG TTC TTC AAG CTC AAC CTG TCC CAC GCA AAG CCA TTG CTG TTC AAG AAG AAG ACT GAC AAG GAT TGG GTT CAA

126 Phe Ser Phe Ala GIn Tyr Leu Asp Glu Val Val Trp Lys Glu Lys Lys Glu Val Lys Asp Leu Asp Ala Ser Lys
376 TTC AGC TTC GCC CAG TAC CTC GAT GAA GTG GTA TGG AAG GAG AAG AAG GAA GTA AAA GAC CTC GAC GCATCC AAG

126 Phe Ser Phe Ala GIn Tyr Leu Asp Glu Val Val Trp Lys Glu Lys Lys Glu Val Lys Asp Leu Asp Ala Ser Lys
376 TTC AGC TTC GCC CAG TAC CTC GAT GAA GTG GTA TGG AAG GAG AAG AAG GAA GTA AAA GAC CTC GAC GCATCC AAG

151 Phe Ala Asp Ala Gly Leu Phe Ala Ala Glu Ala Phe Gly Thr Gly Lys Leu Tyr Asn Phe Ile Gly Asn Phe Lys
451 TTC GCA GAC GCA GGT CTT TTC GCC GCT GAG GCT TTC GGT ACC GGA AAG CTG TAC AAC TTC ATT GGA AAC TTC AAG

151 Phe Ala Asp Ala Gly Leu Phe Ala Ala Glu Ala Phe Gly Thr Gly Lys Leu Tyr Asn Phe Ile Gly Asn Phe Lys
451 TTC GCA GAC GCA GGT CTT TTC GCC GCT GAG GCT TTC GGT ACC GGA AAG CTG TAC AAC TTC ATT GGA AAC TTC AAG

176 Val Lys Lys Val Met Phe Glu Glu Lys Asp Val Gly Asp Ser Asn Lys Ala Lys Tyr Thr Ala Val Lys Val Tyr
526 GTC AAG AAG GTC ATG TTC GAG GAG AAG GAC GTT GGA GAT TCA AAC AAG GCC AAA TAC ACC GCT GTC AAA GTT TAC

176 Val Lys Lys Val Met Phe Glu Glu Lys Asp Val Gly Asp Ser Asn Lys Ala Lys Tyr Thr Ala Val Lys Val Tyr
526 GTC AAG AAG GTC ATG TTC GAG GAG AAG GAC GTT GGA GAT TCA AAC AAG GCC AAA TAC ACC GCT GTC AAA GTT TAC
*

201 Val Gly Phe Asp Glu Lys Lys Val Val Arg Leu Asp Tyr Phe Tyr Thr Gly Asp Glu Arg Phe Lys Glu Val Tyr

601 GTC GGT TTC GAT GAG AAG AAA GTC GTA AGA CTC GAC TAC TTC TAC ACT GGT GAT GAG AGA TTC AAG GAG GTT TAC
L1

201 Val Gly Ser Asp Glu Lys Lys Val Val Arg Leu Asp Tyr Phe Tyr Thr Gly Asp Glu Arg Phe Lys Glu Val Tyr

601 GTC GGT TCC GAT GAG AAG AAA GTC GTA AGA CTC GAC TAC TTC TAC ACT GGT GAT GAG AGA TTC AAG GAG GTT TAC

226 Phe Lys Leu Val Asp Gly Lys Trp Lys Lys Val Glu Gln Ser Glu Ala Asn Lys Asp Leu His Ala Met Asn Ser
676 TTC AAA TTG GTA GAC GGA AAA TGG AAG AAG GTT GAG CAG AGC GAA GCA AAC AAG GAT TTG CAC GCC ATG AAC AGT

226 Phe Lys Leu Val Asp Gly Lys Trp Lys Lys Val Glu Gln Ser Glu Ala Asn Lys Asp Leu His Ala Met Asn Ser
676 TTC AAA TTG GTA GAC GGA AAA TGG AAG AAG GTT GAG CAG AGC GAA GCA AAC AAG GAT TTG CAC GCC ATG AAC AGT
*

251 Ala Trp Leu Ser Asp Tyt Lys Pro Leu Val Asp Lys Phe Ser Pro Leu Ala Val Leu Ser Ala Val Leu [le Ala

751 GCT TGG CTT TCG GAC TAC AAG CCT CTT GTC GAC AAG TTC TCA CCA CTT GCC GTT CTC AGC GCG GTT CTC ATC GCC
LT

251 Ala Trp Pro Ser Asp Tyr Lys Pro Leu Val Asp Lys Phe Ser Pro Leu Ala Val Leu Ser Ala Val Leu Ile Ala

751 GCT TGG CCT TCG GAC TAC AAG CCT CTT GTC GAC AAG TTC TCA CCA CTT GCC GTT CTC AGC GCG GTT CTC ATC GCC

276 Ser Leu Ala Val Phe Tyt Tyr Leu **
826 TCC CTC GCA GTA TTC TAT TAT CTC TAG

276 Ser Leu Ala Val Phe Tyr Tyr Leu ***
826 TCC CTC GCA GTA TTC TAT TAT CTC TAG

25
75

25
75
50
150

50
150

75
225

75
225

100
300
100
300

125
375

125
375
150
450

150
450
175
525
175
525

200
600

200
600

225
675

225
675

250
750

250
750

275
825

275
825
283
852

283
852

Fig. 4. The comparison of amino acid sequence between KTHP33 and JTHP33. Arrows indicate the sites

showing different amino acid.
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e Alolwigtad 59 33 kDax 4 Wodds:
Welld e F95 Axsls d9dzA 7 -
dYMde] =L F9o]r (Sugimoto et al., 1991:
Rawazu et al., 1992), mSAAEw A A2}
biotinef] 2}3t EF™ FA|7|ge A WIddeF
o] Zadel ARl qlgo) £ v} (Shirakata
et al., 1989). =3 Ao}y atd sl
piroplasm % w9 ynglo] chwlala Kawazu
etal.(1992)2 33 kDa % 34 kDaZ, 2glz %
2] gl e 34 kDaE ¥ austw ¢lri(Baek et
al., 1992a). o]eiztE Hxjske] zlole Avid4d
FHET W 2 S R e Aoz
4297 ook, ol=ld 30 kDatle) A4 dja =
33 kDa ¥ 34 kDad] &d2 9494 71554
EAded Ao ARHT o & fH 33
kDa % 34 kDat Western blotAbol| 2] Wl g)
Z7holl HelHd& He|z7t 33 kDa ¥ 34 kDa
TR Az g i) SolAls Kol
A @3 o ole FEE Lol 2dM Q4Ee
A HddhE AG gyl £49) (post-
translation) 7] deji} £7b Zo] epitopess HA
st LR FREa 9ler, olg THEY] 94
Ae AIAZE Abgste] T4 9 (post-
translation) 7} o] e} ety ALE =T},

4 33 kDas®] 7%l didleds ol ok#jxl up
o} ZrEAE 33 kDag] o4 o}u|x4l Mo
< Lys-Glu-Lys(KEK)#} Lys-Glu-Leu(KEL)-&
Z3slm ol o|ASE o A e
Tepejote] FHYM Ay dAsz A
(Molano et al., 1992). o] op¢|xx4t Hda-E£ 2t
gefot A HET 44 (EBA-175)9] ligand
¢} %13 merozoite FREFAAleloll defitz 4
Fago Fog 49E Atz deA Qg
(Kemp and Cowmam, 1990), 3 Kawamoto
et al(1990) 4 H¥Fe) Eele] 25 @
TR Agdsie 2 Aepdgtd s Ehs] T2
B dollA 33 kDarl 54 Lebe] Abaatgel
83 98 slw 95 Welw gk elgkpe
33 kDa ol EAste whE ofvlmabe g
oA margA kel gt ez AlREm
et

2 AgelMe #fAebHsrdd$e 33 kDa
piroplasm whlAe) gk = Ee)F FRAle] =
29 4 9749E 2AMsaz stad vk AA
2 AgelA 79" KTHP33Y 97|42} ofn)x
Ab A2 JTHP339] 9viM4d o ojmlcdl =4
T vz o 22k 99.4. 98.9%<] homologys
vebfe] F F2) p33 9wzl A9 aAsE A
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+ g 5 glsict.

Aol gleld Az=r] =) FEUEY Ay
theileriosis®] gt & Kim(1995)0] Ao}
Wald 9] ejulbzte A3E Bugdl e} 7E
o AgH-E 2asHA 27 A% JHEHA
AlopHated A 3H-F AEF] 1T el A
A3l aF=3 9vh ol#dt A4S 3 o
W 2 AlepHeld 13 merozoite EelFe] F4
Y= 233" p33 37 24" 9rid-E
AAETH zg7|ge] et o] volrla {4
ALe] UH-g 5 dubefe] Aldel #8248 Zom
AZrA ol (Matsuba et al., 1995). =3 PCR Algt
2] e Q|99 Folol vEhd £ ole A
LS ek o # APl F9E KTHP33¢]
PrlAgdE Tl PedEl Aol Y F0
oAl Ads A% JzAEzA 4T 4 9l
otz 2ol

e ok A
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Cloning and sequencing of p33 in a Korean isolate
of Theileria sergenti

Seung-Won KANG*, Eun-Jin CHOI and Chang-Hee KWEON

National Veterinary Research Institute, RDA, Anyang 430-016, Korea

The gene encoding the 33 kDa piroplasm surface protein of Theileria sergenti isolated in
Korea was cloned and the nucleotide sequence was determined by dideoxy chain
termination method. The cloned gene corresponds to 869 bp encoding an open reading
frame of 283 amino acids. Comparison of the sequence between Korean and Japanese
isolates showed 99.4% homology rate in the nucleotide sequence and 98.9% homology

rate in the amino acid sequence.

Key words: Theileria sergenti, Korean isolate, 33 kDa piroplasm surface protein,

nucleotide sequence
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