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Abstract : T sergenti cDNA library were constructed to get a more broad information about
the structural, functional or antigenic properties of the proteins, and analyzed for their partial
c¢DNA sequences and expression sequences tags(ESTg). The mRNA were purified from T sergenti
isolates to identify the information of antigen gene, then first and second strand cDNA was syn-
thesized. EcoR 1 adaptor ligation and Xho [ enzyme restriction were used to the synthesized cDNA,
and ligated into a Uni-ZAP XR vector. T sergenti cDNA library was constructed with packaging
and amplification in vitro. Antibody screening was performed with constructed T sezgenti cDNA
library using antisera against T sergenti Among those clones, eight phagemids were rescued
from the recombinant in vivo excision with f1 helper phage. Using the analysis of endonuclease
restriction and PCR, the recombinant cDNA were proved having a 0.5-3.0kb of inserts. The eight
of partial ¢cDNA clones' sequences were obtained and examined for their homology using
BLASTN and BLASTX. The eight of sequenced clones were classified into three groups according
to the basis of database searches. A total 3,045bp of partial cDNA sequence were determined
from six clones. The putatively identified clones contain a cytochrome c¢ gene, a heat shock
protein gene, a cyclophilin gene, and a ribosomal protein gene. The unidentified clones have a
homology to ATP-binding protein(mtrA) gene of S argillaceus, DNA-binding protein(DBP) gene
of Pseudorabies virus, 85kDa merozoite protein gene of B bovis, mRNA spml protein of T
annulata and glycine-rich RNA-binding protein mRNA of O sativa etc.
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Introduction

Cloning, sequencing, and expression of genes encoding
antigenic proteins have allowed examination of polypeptide
function and detailed analysis of epitope conservation in
light of genetic polymorphism. Many of researchers have
focused their attention in this area, because analysis of
¢DNA libraries plays an important role in genome project’.
Partial sequencing of randomly selected cDNA clones gen-
erates many expressed sequence tags(ESTs) which can be
used for genome mapping and those of sequence tagged
sites(STSs) are also becoming standard markers in genome
mapping™”.

ESTs can provide the opportunity to analyze expression
levels of functional genes in different tissue and under vari-
ous conditions. Many informations of antigenic protein gene
on Theileria annulata, T buffeli, and Babesia bovis were
identified, but few in T sergenti. EST for T sergenti was
conducted to generate expression profiles which can give us
molecular information on the putative antigenic protein
genes.

By the way, T sergenti membrane proteins(MP) have
been considered as major recombinant vaccine candidates,
since they have been identified as antigenic proteins and in-
ducers for specific antibodies. The information of major im-
munoreactive membrane protein gene such as 32/34kDa
gene in Japan's ikeda or shitose stock types were already re-
ported, but the similar information is not available yet in
this country's stock types.

In this study, the cDNA library of T sergenti was con-
structed for EST analysis which render us to have antigenic
protein genes for the establishment of an effective control of
theileriosis. Constructed T sergenti cDNA library were screen-
ed using antisera against T sergenti. Among the strongly
reacted clones, plasmid DNA of recombinant phagemid were
analysed using the endonuclease restriction and PCR. The
predicted amino acid structures of inserted T sergenti mRNA
were analyzed by nucleic acid sequencing with the com-
puter-aid DNAsis program and searched for homology se-
quence in the pre-existing data library.

Materials and Methods

Purification of poly(A)* RNA : Total RNA was extracted
from isolated T sergenti by the guanidinium isothiocyanate
phenol method®. Poly(A)* RNA were purified by chromato-
graphy on oligo-dT cellulose column with mRNA purifica-
tion kit(Pharmacia Biotech, USA)’. Briefly, the prepared to-
tal RNA were applied to the oligo-dT cellulose spun column
and washed with high-salt buffer(10mM Tris-HCl pH 7.4,
1mM EDTA, 0.5M NaCl) once and low-salt buffer(10mM
Tris-HCl pH 7.4, 1mM EDTA, 0.1M NaCl) twice, and then
the remained poly(A)" RNA in column were eluted with elu-
tion buffer(10mM Tris-HC! pH 7.4, 1mM EDTA). The elut-
ed poly(A)* RNA were stored at -70C.

Construction of T sergenti cDNA library : A ¢cDNA Ii-
brary was constructed with poly(A)" RNA using the ZAP-
cDNA synthesis kit(Stratagene, USA) by the manufacturer's
instruction. First and second cDNA were synthesized using
M-MuLV RTase and oligo-dT linker primer. The synthesized
cDNA were ligated with EcoR | adaptor and digested with
Xho 1, then fractionated by 8% PAGE".

The 0.5~3.0kb length of fragments were ligated into Uni-
ZAP XR vector arms’ and tested the ratio of recombination
on X-gal indicator plates. Packaging of ¢cDNA library were
used with the Gigapack [I packging extracts(Stratagene, USA)
according to manufacturer's instruction and amplification in vitro®,

Immunoscreening : The cDNA library were plated on
a top agar LB plate with a host cell, E coli strain MRF
(Stratagene, USA), and grown at 37°C for 9 hours. The for-
mated plaques were transferred to nitrocellulose filter paper
saturated with 10mM IPTG(Promega Co., USA), and reacted
with blocking solution(5% skim milk, 0.01% Tween 20, 0.02
% sodium azide in PBS). Then, antisera against T sergenti
diluted in TBST were added to react with plaques for 90
minute and washed three times with TBST. Anti-bovine IgG
AP(Sigma, USA) were applied according to manufacture's
instruction. BCIP/NBT(Promega Co., USA) were used as the
substrates for AP. Positive clones identified from first screen-
ing were rescreened to obtain pure phage clones.

Infection of cDNA clones : Pure phagemid were rescued
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from the recombinant in vivo excision by the infection of E
coli strain SOLR(Stratagene, USA) with f1 helper phage
(Stratagene, USA). Plasmid DNA were isolated by alkali
lysis method® and confirmed containing of inserts with EcoR
I and Xho | enzyme digestion. Inserts of plasmid DNA were
PCR amplified with T3 and T7 primer in pBluscripts vector
(Table 1).

Table 1. Sequences of T3 and T7 primers for PCR am-
plification and sequencing of recombinant T ser-

genti ¢cDNA library phage
Primer Length Nucleotide sequence 5' to 3'
(mer)
T3 20 5'-AATTAACCTTCACTAAAGGG-3'
T7 22 5'-GTATTACGACTCACTATAGGGC-3'

DNA sequencing and analysis : DNA sequencing was
performed with T3 and T7 primer on Automatic sequencer
(ABI 377, USA) that apply multi-color fluorescence detec-
tion system. The obtained partial sequence were examined
for similarities to the GenBank nucleic acid database using
the BLASTN and BLASTX program'® through the National
Center for Biotechnology Information(NCBI, USA). Also,
the deduced amino acid sequences were predicted from those
sequences.

Results

CDNA library of T sergenti : Six micrograms of poly(A)
RNA was eluted from T sergenti isolates on oligo-dT cel-
lulose column and used to construct the cDNA library. The
synthesized cDNA having a EcoR | /[Xho | sites were frac-
tionated with a length of 0.5~3.0kb by PAGE, then ligated
into Uni-ZAP XR vector arms. The recombinant cDNA lib-
rary was packaged at 5x 10° primary plaques, and amplified
to a titer of 6x 10° pf/ml in vitro. In the test of recombina-
tion ratio, approximately 70% of recombination phages were
resulted as plaques on X-gal indicator plates.

Immunoscreening : For the immunoscreening, 2.5 X 10°
recombinant plaques were screened using antiscrum against
T sergenti. Among the phages, eight clones strongly reacted

with antiserum were obtained and rescreened.

identification of antigen gene : Pure phagemid was res-
cued from the recombinants in vivo excision with f1 helper
phage to identify antigen genes. Isolated plasmid DNA were
digested with EcoR I [Xho | enzyme(Fig 1) and PCR ampli-
fied(Fig 2). As a results, the recombinant cDNA were prov-
ed having 0.5~3.0kb of inserts.

bp M 1

2 3 4 5

Fig 1. Restriction endonuclease analysis of selected recombinant
phagemids from T sergenti cDNA library with EcoR [ and
Xho 1 . M: 1kb DNA size marker, 1~5 : recombinant phage-mids.

1 2 3 456 7 8 9 10 M pp

Fig 2. PCR amoplification of selected recombinant phagemids
from T sergenti cDNA library.
M: 100bp DNA size marker 1~9: amplified recombinant
phagemids T sergenti cDNA clones using T3 and T7 primer.

Classification of partial cDNA sequence : The eight of
partial cDNA clones' sequences were obtained and examined
for their homology using the BLASTN and BLASTX.
Among the eight sequenced clones, four clones have the
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strong homology to already known sequences, two others
have moderate to low homology in many different genes
which make it difficult to assert as a known gene, and the
rest two of them did not have any similarity to the known
genes. On the basis of database searches, the partial cDNA
sequences were classified into three groups ; putatively iden-
tified clones, unidentified clones, and no matched clones
(data are not shown). A total 3,045bp of partial cDNA se-
quence were determined from six putatively identified and
unidentified clones. The cDNA clones that show a homol-
ogy with other gene were named as KTs-cDNAI1, KTs-
¢DNA2, KTs-cDNA3, KTs-cDNA4, KTs-cDNA6, and KTs-
cDNAS respectively. All of the putatively identified partial

cDNA sequences and deduced amino acid sequences were,

showed in following Figures 13~18.
KTs-cDNA1, 703bp of partial cDNA sequence(Fig 3),

Table 2. Analysis of KTs-cDNA1 ESTg on the homology

GCATCBACTT CGACAASTCT CBCAACATAT CTTGCAMXT MAARCRATCA CCASCTTTCC
ID? D KS RNI SCN PXXS PAFP &

mmmmummm
E¥T LFSY LENK PXX ?1PG TXM 0

GCACCACTTA AATCACCTAC CHTTATGAAC TCTTCTAGAA COUBOCTOOC GAACATTOCC
S TA *1TY RYERLFs* %2 PPA EHC 40

GIOBACTET.
_ I PCHWX QAL KSA TRQS 6D C 40
CATIACCAGS CCTTATTIAC OCRCATACCT TTGGOTTOUT GCTTUGACA TCASATCCAA

CCCCCATTTC CTAGGTCCTC TAAATGGTTT CTTOCAGCTC TTGTGGTATC AGGTTTTAAA
PPI 8+ VL « 4V SS8 SCGOTI

CAATTGETTE CTTAAGOCAT AATGAATTTS AAAGTCTCCT CTCAAAAAAA AAAAAAAARA
TI1I6 CLSH NEF BESL LSKK KEXX 23

Fig 3. The nucleotide and deduced amino acid sequences of
selected recombinant phagemid from KTs-cDNA1 library.

Genbank No.  Identities Gaps Query Subject  Length Definition

119358 169/192(88%) 2/192(1%) 156-346 1057-1247 1465 Neurospora crassa cytochrome c(cyc-1) gene.
complete cds including cyc-1-12 mutation.

X05506  169/192(88%) 2/192(1%) 156-346  217-407 665 N. crassa mRNA for cytochrome c

M83141 83/89(93%) 258-346  932-1020 1312 Emericella nidulans cytochrome ¢{CYTc) gene,
complete cds

X58150 48/55(87%) 267-321  229-283 333 K lactis cytcl gene for cytochrome C

MB5253 82/89(92%) 258-3¢6  561-649 1264 Arabidoposis thaliana AtCc-1 DNA, complete CDs.

X59459 82/89(92%) 258-346  561-649 1263 A. thaliana AtCc-1 gene for cytochrome ¢

J01318 53/59(89%) 246-704  646-704 846 Yeast(S. pombe) cytochrome ¢ gene and flanks

X60834 48/55(87%) 267-321  600-654 913 K lactis CYCK gene for cytochrome C

AL049644.1 53/59(89%) 246-304 10743-10801 25000 S. pombe chromosome I cosmid c191

X01760 175/222(78%) 99-320  822-1043 1559 Drosophila melanogaster cytochrome ¢ gene DC4

AC006214  175/222(78%) 99-320 127103127324 129779 Drosophila melanogaster cytomosome 2L, region
36A7-36A13, P1 clones DSO4680 and DS00592,
complete sequence

AC005120  175/222(78%) 99-320 83927-84148 86603 Drosophila melanogaster, chromosome 2L, region
36A7-36A10, P1 cdone DS00592, complete sequence

M11381  175/222(78%) 99-320  398-619 1015 D. melanogaster cytochrome C gene

X58249 48/53(90%) 267319 208260 315 C. glabrata DNA for cytochrome C

721499 94/115(81%) 244-358  240-354 477 S. longipes mRNA for mitochondiral cytochrome ¢

AF030426  48/54(88%) 267-320  837-890 1200

Pichia stipitis cytochrome ¢(CYC1) gene. complete
CDs
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Table 3. Analysis of KT's-cDNA2 ESTg on the homology

Genbank No.  Identities

Gaps Query Subject  Length Definition

U81165 322/378(85%) 11/378(2%) 209582 8921262 3480 Podospora anserina suppressor of vegetative incom-

patibility MOD-E(mod-E) gene, complete cds

M55629  113/129(87%) 1/129(0%) 212339 545673 2801 Histoplasma capsulatum beat shock protein 82(hsp

X70101  124/146(34%)
U57463  111/129(36%)
U57461  111/129(86%)
X03811  111/129(86%)
U57466  111/129(86%)
US7465  111/129(36%)
X03810  111/129(86%)

U57464  111/129(86%)

U75687  134/160(83%)

X00065  110/129(85%)
KO1685  110/129(85%)
147285  131/160(81%)
U55859  86/101(85%)

MI8186  104/126(82%)

82) gene, complete cds.

220-365  49-194 2633 G. gallus hsp 90 beta mRNA for heat shock protein
90 beta

219-347 299427 1385 Drosophila melanogaster heat shock protein 83
(Hsp83) gene, partial cds

219-347 299427 1385 Drosophila melanogaster heat shock protein 83
(Hsp83) gene, partial cds

219-339 1974-2102 3072 Drosophila simulans gene fragment for heat shock
protein hsp 82

219-347  299-427 1385 Drosophila melanogaster heat shock protein 83
(Hsp83) gene, partial cds

219-347  299-427 1385 Drosophila melanogaster heat shock protein 83
(Hsp83) gene, partial cds

219-347 2181-2309 5024 Drosophila melanogaster gene for heat shock
protein hsp 82

219-347 299-427 1385 Drosophila melanogaster heat shock protein 83

(Hsp83) gene, partal cds

Drosophila auraria heat shock protein 83(hsp83)

gene, complete cds

219-347 2194-2322 3292 Drosophila melanogaster 5' end of heat shock gene
hsp83

219-347 2194-2322 3292 D. melanogaster heat shock gene hsp83 (locus 63B)
5' end and flank.

220-379 5293-5452 7587 Anopheles albimanus heat shock protein gene (hsp
82) genes, complete cds

220-320 137-237 2397 Triticum aestivam heat shock protein 80 mRNA,
complete cds

238-363  161-286 2509 Mousc 84kD heat shock protein mRNA, complete cds.

220-379 1069-1228 3313

Table 4. Analysis of KT's-cDNA3 ESTg on the homology

Genbank No.  Identities

Gaps  Query Subject  Length Definition

275201 38,/42(90%)
754367 33/36(91%)

AD000019  20/20(100%)
U43537  20/20(100%)

AE000607.1 20/20(100%)
US0908  19/19(100%)

M27444  19/19(100%)

173-214 1112-1153 1757 S. cerevisiac chromosome XV reading frame ORF YOR293w
56-91 5590 14189 H. sapiens gene for plectin

437-456 20999-21018 42061 Mycobacterium tuberculosis sequence from clone y223

445-464 3773-3792 3938 Streptomyces argillaceus mithramycin resistance determinant,
ATP-binding protein (mtrA) and membrane protein (mtrB)
genes, complete cds

Helicobacter pylori 26695 section 85 of 134 of the complete
genome

396-414 1538-1556 3957 Pscudorabies virus DNA-binding protein (DBP) genc,
complete cds

3048 352370 1691 Bos taurus (donc pTKD7) dopamine and cycic AMP-regulated
neuronal phosphoprotein (DARPP-32) mRNA, complete cds.

282-301 2608-2627 10707
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TCTRXCICT CICICTACCT CCATCTOCCT TTICITICIS

STR 6QFL 1S?Y PPI YLV »

ATOOSTRACT
S5V T 10

GETACCATTS CTCGCTCTEA GTACTAMGC AGTTCATESS ASICTCICIC GCTAGTRCTS
8T 1 ARSGQ Y +S BEN EALS LYL
ATATCICATG ATCGUGCAST TORGISTTGE GTTCTACTCT GCTACOCTTG G0CGAXCCOS
ISH DRAY RGW YLL CYPW ATR 60

CHNR SPQA QW

Fig 4. The nucleotide and deduced amino acid sequences of
selected recombinant phagemid from KTs-cDNA2 library.

Table 5. Analysis of KTs-cDNA4 ESTg on the homology

were putatively identified as a cytochrome c gene, and the
identities were 78~93% with other cytochrome ¢ gene from
Arabidoposis thaliana, Drosophila melanogaster etc(Table 2).
KTs-cDNA2, 627bp of partial cDNA sequence(Fig 4), were
putatively identified as a heat shock protein gene, and the
identities were 81~87% with other heat shock protein gene
from D melanogaster, Histoplasma capsulatum ect (Table 3).
KTs-cDNA3, 648bp of partial cDNA sequence(Fig 5), be-
long to unidentified clones showed a moderate homology to
ATP-binding protein(mtrA) gene of Sireptomyces argillaceus
and DNA-binding protein(DBP) gene of Pseudorabies virus.
The homology of unidentified clones was restricted to only
a short stretch of sequence but it could reached to more
than 90%(Table 4). KTs-cDNA4, 116bp of partial cDNA
sequence(Fig 6), belongs to unidentified clones showed a

Genbank No.  Identities  Gaps Query  Subject  Length Definition

M99575 23/23(10%) 123 8-30 2026 Babesia bovis 85 kDa merozoite protein gene. complete CDs

V15794 23/23(100%) 1.23 2285-2307 2888 Theileria annulata mRNA for spml protein

AF026216  25/25(100%) 125 6084 2313 Mus musculus mitogen-activated protein kinase kinase (MKK7)
mRNA, complete cds

AF006627  22/22(100%) 122 266-287 4455 Toxoplasma gondii myosin-B mRNA, complete cds

AB002728  24/24(100%) 1-24 2-25 499 Entamoeba histolytica mRNA for elongation factor 1 alpha.
partial cds

AB002741  24/24(100%) 1-24 124 262 Entamoeba histolytica mRNA for amoebapore C homologue,
partial cds

AB002730  24/24(100%) 1-24 225 518 Entamoeba histolytica mRNA for ribosomal protein SA(P40)
/laminin receptor, partial cds

AB002794  24/24(100%) 124 125 386  Entamocba histolytica small subunit rRNA

AF037332  24/24(100%) 1-24 17431766 7261 Homo sapiens Eph-like receptor tyrosine kinase hEphBlb
(EphB1) mRNA, complete cds

” 22/22(100%) 1-22  1408-1429 ” ”

U19482 24/24(100%) 1-24 3-26 1143 Mus musculus C10-like chemokine mRNA, complete cds

AB002739  24/24(100%) 1-24 1-24 428 Entamocba histolytica small subunit rRNA, partial sequence

U46118 24/24(100%) 1-2¢ 171-194 2101 Rattus norvegicus cytochrome P450 3A0 mRNA, complete cds

UO8214  22/22(100%) 122 880901 2370 Rc:snus sp. DNA binding protein(URE-B1) mRNA, complete

AF090094  24/24(100%) 1-24 837-860 1608 Homo sapiens clone IMAGE 172979

AF098796  24/24(100%) 1-24  984-1007 2368 Mus musculus SLM-1 (Slml) mRNA, complete cds

AF009411  24/24(100%) 124 1033 821 Oryza sativa glycine-rich RNA-binding protein mRNA,

complete cds
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GAMGAGTC GBSAMGCTAT GCTBEICACT TICTAAMAMA SAMITTATGC CAMGCTACTS
EEY 8 XLC WAL SKK ZYNP S8YC &0

TITCACASTT ATGACAACST TAGBATTAAT QUCATGATIT CATGACTCAA AAAMAAAMA
PTV MNTTL LN AP HDSK XXX o8

CTCEINOOSA ATTCNECACE MBGAKISST TICOGRATTA TOSAATTANC GIRBATTIT
RAE 8T RXW FRDY @I N SCTF &

GCTOSTTIAG GTTICACUGA ATARCATCTY GAATTGAGAA GCAATCTOGT TATTGCAAAA
CRHR?YR PHEG I1AS =12RK GS0 YOCX 12

AAAMAAMA AMAA
XXX K

Fig 6. The nucleotide and deduced amino acid sequences of
selected recombinant phagemid from KTs-cDNA4 library.

homology to 85kDa merozoite protein genc of B bovis,
mRNA spml protein gene of T annulata and glycine-rich
RNA-binding protein mRNA of Oryza sativa (Table S). KTs-
cDNAS6, 339bp of partial cDNA sequence(Fig 7), were pu-
tatively identified as a mRNA for cyclophilin gene, and the

Fig 5. The nucleotide and deduced amino acid sequences of  identities was 86~97% with other mRNA for cyclophilin

selected recombinant phagemid from KTs-cDNA3 library.

Table 6. Analysis of KTs-cDNA6 ESTg on the homology

gene from Emericella nidulans, Trichophyton mentagrophytes

Genbank No. Identities Gaps Query Subject Length Definition

AF107254  36/37(97%) 17-53 788-824 1139 Emericella nidulans cyclophilin B(cypB) gene, complete cds

AJO11956  33/35(94%) 18-52 370-404 573 Malassezia furfur mRNA for potential allergen similar to
cyclophilins, strain ATCC no. 42132

X68678 30/31(96%) 16-46 1441-1471 2598 Z. mays gene for cyclophilin

M55021 30/31(96%) 16-46 404434 792 Zea mays cyclophilin (CyP) tRNA, complete cds.

7232674 44/51(86%) 2-52 1242-1292 1488 T. niveum(ATCC34921) cptA gene for cyclophilin

AB019518  32/35(91%) 1852 493-527 1020 Trichophyton mentagrophytes mRNA for cycophilin, complete cds

X53223 44/51(86%) 2-52  419-469 812 Schizosaccharomyces pombe gene for cyclophilin
(peptidyl-prolylcis-trans isomerasc)

X74403 27/29(93%) 18-46 600-628 969 P. vulgaris gene for cyclophilin

129471 27/29(93%) 1846 434462 590 Oryza sativa cyclophilin 1{(Cypl) mRNA, complete cds.

Y08320 33/37(89%) 18-54 428464 765 D. lanta mRNA for cyclophilin

715137 36/41(87%) 18-58 2791-2831 3538 Streptomyces chrysomallus orfA, cstA,vcypA genes

” 21/22(95%) 85-106 2858-2879 ~ ”

S82440  29/32(90%) 1243 405436 1755 fnyill‘;f’im{‘,,s(f;'g‘mm“" pulcherrimus, early phateus larva,

ABO11651  26/28(92%) 74-101 185-212 860 Bipolaris papendorfii gene for Brni, partial CDs

M62398  23/24(95%) 29-52 407-430 707 Drosophila melanogaster CYP-1 protein mRNA, complete CDs.

J03963 31/35(88%) 1852 663-697 928 N. casm cytosolic cydosporin A-binding protein mRNA, complete CDs.

AF126551  22/23(95%) 1840 410432 781 Sobnum tubcrosum subsp. tuberosum cyclophilin mRNA, complete cds

714081 27/30(90%) 1847 79108 168 N. tabacum mRNA for cyclophilin(partial)

X17692  31/35(88%) 18-52 2227-2261 2719 Neurospora crassa cyclophilin gene
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GCACCHTTUT CACCTCTTOR CTORATORCA MGCACSTCST CTTCRRTSM GTTUCORATS
TYY TSW LDG EHYV PO VAD &

Q38 PYY XX1 BRALG $SS8 @68V 120

SCASTGASTT GTAMICEGTT TICAMGGATA

AATOTTOGAC ARTTCTCTTT ATCOCTCTAC COBGTUTAAT CTAGAGTYTC CATACCAGTT
*WWT ILY IPL PG@VI

AMAARA
CQ+*vVv $3K XXKK XXX 339

Fig 7. The nucleotide and deduced amino acid sequences of
selected recombinant phagemid from KTs-cDNAS6 library.

GCBCCATCTT CACRCTOOST CASTCCTIOR CTGTCSTCAA GCOCAACTCC AAGATGGATY
AIF TLR QST AVVYVYX PNXS END &

AACCORATOL:

GTOOTOUTST CACCCAICTC COOSTCRAST TCATECACSA TACCTOOCEC AGCATCATOC
ReeévV TQL RVE FPNHD TSR 811 18

GTAMGTCA GBGOCCAGTC AMIGTCSACS ACATOCTCTS CCTBCTCBAS TOCBAACSCS
RNYEX PV X¥D DILCILLE SER 240

AGGO00BC0G TCTCOBTTAA TTICCTTTAC CAACTICGAS TTTTCETCAA CATCTITITC
EARR LR* PPL PTSS FPRQG HLF 300

CCTTTIGIES TITICITATC ATTCCTGTCT GTGTOTICAG AKTCATCTTG CACTACTGGA
sree rLi1 IPY CVER IIL HYW 480
CTTMTATAG AGAGAMGAA GAAACCAGAG AMMCGAGHC TTTAMCCTGA AXTTCAAAAR
T*YR EXE ETR ENEALT s NSK S0

.............................................................................................
KXXEX X ¥L RST VHNL ELNX LGR 60

LFQszx 612

Fig 8. The nucleotide and deduced amino acid sequences of
selected recombinant phagemid from KTs-cDNAS library.

etc(Table 6).

KTs-cDNAS, 612bp of partial cDNA sequence(Fig 8), was
putatively identified as a mRNA for ribosomal protein gene,
and the identities was 90~100% with other mRNA riboso-
mal protein gene from Kluyveromyces lactis etc(Table 7).

Table 7. Analysis of KTs-cDNA8 ESTg on the homology

Discussion

Complementary DNA library allowed us to identify the
protein genes of T sergenti. Information of functions and
structures of membrane protein genes such as nucleotide
monophosphate kinase and L35 ribosomal protein gene",
dextran sulphate protein gene'’, casein kinase Il alpha su-
bunit gene etc, were identified in T annulata, T buffeli,
and B bovis, but few in T sergenti. Thus, cDNA library of T
sergenti was constructed, and EST analysis which render us
to have antigenic protein genes were performed for the es-
tablishment a effective control of theileriosis. Uni-ZAP XR
vector was used to construct of cDNA library of T sergenti
in this study. The selected eight recombinant phagemids con-
firmed having an insert by enzyme digestion and PCR.
Then the sequence of plasmid DNA and its deduced amino
acid sequences were analysed.

Among the eight selected clones, four clones that KTs-
c¢DNA1, KTs-cDNA2, KTs-cDNASG, and KTs-cDNAS were
putatively identified as a cytochrome c gene, a heat shock
protein gene, a cyclophilin gene, and a ribosomal protein
gene respectively. KTs-cDNA3 and KTs-cDNA4 belong to
unidentified clones, have a homology to ATP-binding protein
(mtrA) gene of S argillaceus, DNA-binding protein(DBP)
gene of Pseudorabies virus, 85kDa merozoite protein gene
of B bovis, mRNA spml protein gene of T annulata and
glycine-rich RNA-binding protein mRNA of O sativa etc. In
protozoon like as Theileria spp. or Babesia spp., only a so
. This means that molecular
research on disease of hemoparasite such as theileriosis or

few of gene were identified" "

Genbank No.  Identiies  Gaps  Query Subject  Length Definition

X69582 29/32(90%) 105-136  160-191 360 K lactis mRNA for ribosomal protein $33

X69583 29/32(90%) 105-136  802-833 1308 K. marxianus gene for ribosomal protein $S33

AC001231  25/27(92%) 487-513 83527-83553 135793 Genomic sequence from Human 17, complete sequence
(Homo sapiens)

AB008264  19/19(100%) 454-472  9289-9307 79976 Arabidopsis tahliana genomic DNA, chromosome 5, P1

clone : MB02, complete sequence(Arabidopsis thaliana)
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babesiosis is just began recently.

Among the selected clones, three were seemed to be a 8.

membrane protein gene or structural gene, but their func-
tional significance was not clearly defined yet. The number

of screened clones in this study is extremely a small portion 9.

of whole profile of expressed genes. Thus more clones ne-
eded to be analyzed. The research on the structural analysis

or functional assay about unknown antigenic proteins must  10.

be continually progressed.
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