A large-scale GenBank searc h of Expressed Sequence

T ags using rapid iden tit y searc hing program for

DNA sequences

T. Nishik a w a K. Nagai

nisikawa@crl.hitachi.co.jp k-nagai@crl.hitachi.co.jp

Central Researc h Lab oratory

, Hitachi, Ltd

1-280 Higashi-koigakub o, Kokubunji-shi, T oky o 185, Japan

Abstract

We have develop e d a pr o gr am for r apid identity-se ar ching of DNA se quenc es al lowing

sever al p er c entages of se quencing err or r ates. The pr o gr am was applie d to a lar ge-sc ale

se ar ching of Expr esse d Se quenc e T ags (ESTs) against the GenBank se quenc es, and fr om

this se ar ching r esults the err or information of ESTs was obtaine d. The 15,666 se quenc es

of human ESTs wer e se ar che d in the primate division in GenBank r ele ase 80 within 23.3

hours that is only one-thirty of the time ne e de d when F AST A is use d. The total err or

r ate 2.45 p er c ent was obtaine d fr om the alignments b etwe en the ESTs and the primate

se quenc es satisfying the identity-c onditions.

1 In tro duction

The num b er of registered DNA sequences in GenBank is now doubling every tw en t y months.

Suc h a rapid growth in the quantit y of DNA sequences in databases has given rise to the need

for a metho d by which new sequences can b e quickly compared with the sequences already

determined. W e hav e developed a program for rapid identit y-searc hing of DNA sequences

allo wing several p ercentages of sequencing error rates [1]. W e applied this program to a large-

scale identity-searc hing of Expressed Sequence T ags (ESTs) against the GenBank sequences.

Although ESTs, that are now b eing determined in large-scale, are considered to b e very useful

for mapping or other applications, they are estimated to hav e many sequencing errors due to

single run sequencing. The actual sequencing error included in the ESTs in GenBank, how ev er,

has not yet b een rep orted. So, we estimated the error rate in the ESTs in GenBank by using

the results of the large-scale searching of the ESTs against gbpri.seq in GenBank.

� 185 � 1-280

2 Metho ds

The 15,666 sequences of human ESTs that contain no Alu rep eat were searched in the primate

division (29,168 sequences, 28,050,304 bases) in GenBank release 80. The identit y condition

used was that hit rate is more than 93 p ercent in 50 bases regions and b oth ends in the

alignmen ts of the sequences are matched allowing up to 5 bases mismatching from ends. The

primate sequences are usually determined by runs in b oth directions and their error-rates are

therefore estimated to b e muc h smaller than those of the ESTs sequences. Therefore, we

can obtain the sequencing error information of ESTs from the alignments b etw een the query

EST sequence and the primate sequence that meets the identit y conditions. W e identi�ed the

di�erences in the alignments and regarded these di�erences as errors in ESTs.

3 Results and Discussion

The search of 15,666 ESTs in primate division in Genbank to ok 23.3 hours. This is only one-

thirt y of the time needed when F AST A is used. F rom this search, 1,143 of ESTs were found to

ha ve identical sequences in primate division in Genbank. F rom the alignments b etw een ESTs

and the identical sequences, the av erage total error rate in 1,143 ESTs was obtained to b e 2.45

p ercent. The insertion-deletion error rate, N-error rate, and substitution error rate excluding

N-error rate was also resp ectively obtained 0.67 p ercent, 0.94 p ercent, and 0.88 p ercent. These

results are very close to the sequencing error rates obtained from the genome sequencing using

auto-sequencer [2]. The dep endencies of the error rates on the base length from the 5’ end

w ere inv estigated and the followings were obtained. The insertion error rate of T and G base

increased very rapidly as the base length increases in the base length region more than 200

bases. The deletion error rate of G and C base increased as the base length decreases in the

base length region less than 100 bases. And the substitution error rate from A to G, from G to

A, from C to T, from T to C were found to b e greater than the other substitution error rates

in the entire base length regions. This error rate information can b e useful for the applications

of ESTs, for example, for the design of PCR primers from EST sequences.

4 Ac kno wledgemen t

W e would like to thank Professor T ak agi and Dr. Ogiwara at the Universit y of T oky o for their

helpful advice on the program algorithm.

References

[1] T. Nishik aw a, S. Hiraok a, N. k asahara and K. Nagai, Rapid identit y searching program for

DNA sequences and its applications to cDNA grouping. Genome Informatics Workshop, 5,

194 (1994)

[2] F. Khurshid, and S. Beck, Error Analysis in Manual and Automated DNA Sequencing.

Analytic al Bio chemistry, 208, 138 (1993)