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ABSTRACT

Splice sites are the key signal sequences that determine the boundaries of exons. A sequence of eight nucleotides is highly
conserved at the 5'ss and a sequence of 4 nucleotidesis highly conserved at the 3'ss, preceded by a pyrimidine-rich region.
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Introduction

Almost al of the nuclear genes coding for
proteinsin eukaryotesare splitinto coding (exon) and
non-coding (intron) sequences. The intron sequences
are precisely spliced out of the initial gene transcript
before the mRNA is transported to the cytoplasm for
trangdlation. A sequence of eight nucleotidesis highly
conserved at the boundary between an exon and an
intron, the 5' splice site (5'ss). The boundary between
an intron and an exon, the 3' splice site (3'ss) aso
exhibitsahighly conserved sequence of 4 nucleotides,
preceded by apyrimidine-richregion. Theseconserved
seguences are an essential part of the process of exon
splicingand provideaspecific molecular signal for the
RNA splicing machinery to identify the precise splice
points.
M aterialsand methods

We extracted a dataset of 50 sequences from
BDGP. Sequenceset comprised of full insert sequences
of the cDNA clonescomprising the DGC. Splicesites
werepredicted usingBDGP Splicesite Predictor. This
server runstheNNSPLICE 0.9 versionof thesplicesite
predictor. It considers genesthat have constraint con-
sensussplicesites, i.e., GT' for the5' and AG' for the 3'
splicesite. Threshold was set as0.4. The output of the

network isascorebetween Oand 1 for apotential splice
site.
Resultsand Discussion

We analyzethe structure of donor and accep-
tor sitesusing aseparateneural network recognizer for
each site. A backpropagation feedforward neural net-
work with one layer of hidden units was trained to
recognize donor and acceptor sites, respectively; us-
ing a novel optimized representative data set. Only
those genes are considered that have constraint con-
sensus splice sites, i.e., GT' for the donor and AG' for
theacceptor site. Thesitesrecognized by HSFhavethe
following structure;
* Donor site: 7 bases in the exons and 8 bases in the
intron,ieAAGCGA Ggtaagcaa
* Acceptor site: 20 basesin the exonsand 21 basesin
the intron, ie tcatcttctgtcccttcccag AAAACC
TACCAGGGCAGCTA

Splice motifs found in these sequences were
retrieved, along with their scores. The scores gener-
atedby NNSPL I CE rangefromOto 1. Scorevalueof 1.0
correspondsto aperfect match with aconsensussplice
site. A threshold of 0.4 isused by NNSPLICE to filter
results, so that scoresareretrieved only if amotif with
a score>0.4 has been found either in the wild-type or

Tablel. Scoresfor predicted donor and acceptor sitesat threshold 0.40

Score | 0.40- | 0.45- | 0.50- | 0.55- | 0.60- | 0.65- | 0.70- | 0.75- | 0.80- | 0.85- | 0.90- | 0.95-
045 | 050 |055 [0.60 [0.65 [0.70 |0.75 | 0.80 | 0.85 |0.90 | 0.95 | 1.00

Donor | 09 29 27 23 19 08 17 12 11 10 07 04

Sites

Accep | 35 31 25 27 33 22 21 13 18 13 08 |02

tor

sites
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Graph1. Distribution of predicted donor and acceptor sitesin scor eintervals.
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mutant sequence.

We have organized theretrieved datainform
of atable (Tablel). Maximum (29) donor sites have
scorevaluesin between 0.45-0.50 and minimum (04)
have scoreval uesin between 0.95-1.00. Maximum (35)
acceptor sites have score valuesin between 0.40-0.45
and minimum (02) have score valuesin between 0.95-
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1.00. This data has been plotted in agraph (Graphl).
SeeTablel
SeeGraph 1
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