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Abstract

Babesia bovis rap-1 and B equi ema-l intergenic(IG) nucleotides were analyzed and
compared for identifying putative promoter sites using computer programs. The reason to
initiate this research was to determine if IG nucleotides of Babesia genes that are predicted to
be involved in erythrocyte invasion have functions regulating gene transcription and
translation, which can be applied to functional gene knockout. Four IG sequences used
included BbIG5(B bovis rap-1 5' 1G), BbIG3(B bovis rap-1 3’ 1G), BelG5(B equi ema-1 5’
IG) and BelG3(B equi ema-1 3 IG). BbIG5 contained a putative promoter at nucleotide
197-246 with a predicted TATA-box and a transcription start site. BbIG3 had a putative
promoter at nucleotide 270-320 with two predicted TATA-boxes and a transcription start site.
BelG3 had a putative promoter at nucleotide 155-205 with a predicted TATA-box and a
transcription start site. Putative promoter sites in these three sequences mentioned above were
identified with score cutoff 0.8, which means detection of about 40% recognized promoters
with 0.1-0.496 false positives. In contrast, BelG5 had a putative promoter at nucleotide 163-213
with score cutoff 0.8, but neither TATA-box nor transcription start site were recognized.
However, BelGb had a putative promoter at nucleotide 388-438 with a predicted TATA-box
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and a transcription start site when score cutoff was decreased to 0.18, which means detection
of about 70% recognized promoters with 2.2-53% false positives. These sequences with
putative promoters can be tested if they have functions regulating gene transcription and

translation.
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Table 1. Promoter predictions for Babesia bovis and B equi intergenic(IG) nucdlectides

DNA! Start’ End® Score’

Promoter Sequence5

BbIG5 197 246 084
BbIG3 270 320 084
BelG5 163 213 096

38 438 018
BelG3 155 206 091

TGCGCAGATGAAGAATATATATTCTACGTGAAAACATATTTGGATTTCCA
TTCCAATCAATATATATACACTCTAATACGAATCTCGGGTGATGAACAAA
AGCTCCAGGGCAAAAATGGCGACTAAATGATGCGTAGAAAATTCCGCGCA
TGTGGTGTGTCACTATACATTTATCGCTCAAATCGCCTTGAAGTTTTAGG
GGTACCATAGTATAATAGGAGGAAAACCCAATCTGTAACCAACCCTGAAA

1. BbIG5, Babesia bovis rap-1 5 IG nucleotides; BblG3, B. bovis rap-1 3 IG nucleotides;
BelG5, B. equi ema-1 5 IG nucleotides; BelG3, B. equi ema-1 3 IG nucleotides.
2. Site of starting nucleotide of putative promoter.

w

. Site of ending nucleotide of putative promoter.

4. Score means score cutoff, which ranges 0.0-1.0. The lower the score cutoff, the more

potential promoters are shown(see result).

5. Putative promoter sequences(50 nucleotides). Putative TATA-box sites are underlined,

putative transcription start sites are in bold.
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BbIGS
BbIG3
BelGS
BeIG3
consensus

BbIGS
BbIG3
BeIG5
BelG3
consensus

BbIG5
BbIG3 41 .
BeIGS5 - NeRIGEG T L

BelG3 118 HTcEipREEC THC TERECE i Gﬂrcﬁo'mcc&

consensus 121 .. ..................*.........'. ..............*......... .

BbIGS 145 A
BbIG3 173
BelGS 158

BelG3 178
consensus 151

BhIGS 201
BbIG3 229
BelIGS 218

BelG3 236
congsensus 241

BbIGS 261 PAN
BbIG3 2689
BalGS 273
BelIG3 294
consensusa 301
BbIGS 321
Bb1G3 349
BelGs 333
BelG3 350
consensus 361
BbIGS 378 B
BbIG3 406 §

BalIGS 390
BelG3 407 : HCRY ATHATES . ; ‘
COMBENBUB 221 ..ureres  eoranevenes®a T, i FLF ittt it s s

BbIGS 437 AR EATEREAATATTACGAAACAAG

BbIG3
BeIGS 446 T-C -
BelG3 467 C -
consensus 481 ....c. aeas
Fig 1. Alignment of Babesia spp Intergenic(lG) nucleotides. B bovis rap—1 5 IG(BbIG5) and 3 IG(BbIGI)
nuclectides were aligned with B equi ema-1 5 IG(BelG5) and 3 1G(BelG3) nuclectides. Asterisks
in consensus denote nucleotide identity, and dots denote similarity.
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Biomedical Technology ¢l Hamming~Clustering
Method for TATA Signal Prediction in
Eukaryotic Genes E213& o]&3l¢ct
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50| 95} 234, BelGs 163-213 F+
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Table 2. Alignment of putative TATA-box sites
in recognized promoters in Babesia
spp Intergenic(iG) nucleotides

DNA'  Position’ Pattern’®
BbIGH 210 AATATATATT
BbIG3 280 AATATATATA
291 ACTCTAATAC
BbIG5 399 ACTATACATT
BbIG3 163 AGTATAATAG
1. BbIGb, Babesia bovis rap-1 5 IG

nucleotides; BblIG3, B. bouvis rap-1 3 1G
nucleotides; BelG5, B. equi ema-1 5 1G
nucleotides; BelG3, B. equi ema-1 3 IG
nucleotides.

2. Site of starting nucleotide of putative
promoter.

3. Site of ending nucleotide of putative
promoter.

4. Score means score cutoff, which ranges
0.0-1.0. The lower the score cutoff, the
more potential promoters are shown(see
result).

5. Putative promoter sequences(50 nucleo-
tides). Putative TATA-box sites are
underlined; putative transcription start
sites are in bold.
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