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1 Introduction

Recently the number of organisms, whose whole genome sequences have been determined, is increasing,.
They are utilized to various analyses, such as comparative genomics. In case of protein sequence
analyses, frame-shift errors are crucial. Even in the 99.99 % accuracy, there might be about 1,000
errors including insertions and deletions in the YEAST genome sequence. We have developed two
kinds of homology search methods based on Smith-Waterman-like algorithm considering nucleotide
and amino acid gaps simultaneously. One compares a translated DNA sequence and a protein sequence
(transq) [1]. The other compares two translated DNA sequences (transw) [2]. We also developed their
parallel computation programs to realize practical computation time for database search [3]. We
utilized them to detect frame-shift errors in the YEAST genome sequence.

2 Method and Results

We obtained the YEAST genome sequence from SGD
(http://genome-www.stanford.edu/Saccharomyces/, June, 1998). We tried to find frame-shift errors
in the regions where short ORF's are located. We compared the sequences in those regions with the
all amino acid sequences in SwissProt (rel. 34.0) using transq. An example of the results is shown in
Fig. 1. The alignment obtained by transw is also shown in Fig. 2. From the alignments with a YEAST
hypothetical protein including an intron, there might be two frame-shift errors in this region. As a
result, the originally assigned three ORFs [4] could be connected to one ORF as shown in Fig. 3. The
potential substitution errors are also shown in Fig. 1 and Fig. 2. We consider our methods is efficient
to detect frame-shift errors as well as substitution errors in the genome sequences.
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Query sequence: Yeast Chronosone VI ( posision 1500 )
Target sequence: >sp: YHL8 YEAST HYPOTHETI CAL 68.9 KD PROTEIN I N PURS 3' REG ON.
Score: 6929 - strand
Alignment region Query : 3709 .. 1802
Tar get : 1.. 603

Query: 3469 tataatgagttgagt|tfttccgtgtcctggaacgttgticacigaaat agcgagt gccaggccg
Tyr Asnd uLeuSer| [PheAr gVal Leud uAr gCysHi sid ul | eAl aSer Al aAr gPro

I 1 15 I e I Y N B B
Target: 81 TyrAsnd uLeuSer| |PheAr gVal Leud uArgCysTyrid ul | eAl aSer Al aArgPro

Query: 3408 aacgacagct ctacgatgcgtactttcactgactttgtttctggdgcacctattgtaagg
AsnAspSer Ser Thr Met Ar gThr PheThr AspPheVal Ser G yiAl aPr ol | eVal Ar g

O (B B
Target: 102 AsnAspSer Ser Thr Met Ar gThr PheThr AspPheVal Ser d yiThriPr ol | eVal Ar g

[:::::] :detected frame-shift errors [:::::]:detected substitutions

Fig. 1 Aignnent result obtained by transq

Query sequence: Yeast Chronpsone VI ( posision 1500 )
Target sequence: >YSCH9117 Saccharonyces cerevisiae chronpbsone VIII cosmid 9177.

Query: 3469 tataatgagttgagt|tfttccgtgtcctggaacgttgticlacgaaat agcgagt gccaggcecg
Tyr Asn@ ulLeuSer| |PheAr gVal Leud uAr gCygHi sd ul | eAl aSer Al aAr gPro

I U L e A A R N N B B
Tyr Asn@ ulLeuSer| |PheAr gVal Leud uAr gCysTyr d ul | eAl aSer Al aAr gPro

Target: 51705 t at aat gagt t gagt|-|t t ccgt gt cctggaacgt t gtitiacgaaat agcgagt gccaggccg

Query: 3408 aacgacagctctacgatgcgtactttcactgactttgtttctggddcacctattgtaagg
AsnAspSer Ser Thr Met Ar gThr PheThr AspPheVal Ser G aProll eVval Arg

e e T e e e e A A A A AR A 1 O A A
AsnAspSer Ser Thr Met Ar gThr PheThr AspPheVal Ser G yTihr Prol | eVal Ar g

Target: 51765 aacgacagct ctacgat gcgtactttcactgactttgtttctggdacacctatt gtaagg

[:::::] :detected frame-shift errors [:::::]:detected substitutions

Fig. 2 Aignnent resulltt obtaind by transw
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Fig. 3 Conmparison eriginal and new ORFs
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