Abstract

In this paper, we describe a new approach to improve the
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Weak Donor and Acceptor sites prefer not to have strong
cryptic neighbors. The biases also point at direction of
scanning by commitment complex from inside an exon.

Acceptor-hnRNPAL splice signal interaction

Donor- hnRNPAL splice signal interaction
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active spliceosome consists of five small nuclear RNAs

should be recognized by the splicing machinery as an

(SnRNAs) (U1,U2,U4,U5 and U6), more than 50 pro- There are several interactions have been reported by re- Ndependentunit [3]; o
e Analysis of the experimental data revealed that the FOr the classification we use Na Bayes model:

teins, a s_upramolecular as_sembly that Is nearly as com-gasrchers:
plex as ribosome. The spliceosome acts through a mul-

titude of RNA-RNA, RNA-protein and protein-protein = i /\SR
Interactions to precisely cut out each intron and join the @ @
exons in the correct order. ESE Exon 1 GU / f—A AG| Exon 2 ESE
Weakly conserved splice signals are necessary, but not o N
sufficient, for the exact recognition of the exons. FIGURE 2: Splice sites recognition
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FIGURE 3: Exon definition model
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FIGURE 1: Structure of an intron

ESE and ESS signals

SR hn
Specificity in the splicing process derives partly from se- protein @
quences other than splice-site signals, including Exonic APy ] AG| Exon | ESE £SS

Splicing Enhancer (ESE) and Exonic Splicing Silencer
(ESS) signals.

FIGURE 4: ESS-ESE antagonism

splicing efficiency Is directly proportional to the cal-
culated probability of a direct interaction between the
enhancer complex and thé splice site:

— Strong natural gnhancers function at a greater dis-Here NV is the number of signals in the context400),
tance from the intron than weak natural enhancers 5 is a splice site strength and; is distance between
the splice site and a certain Enhancer/Sileisg¥;.

[4];

—The closer ESE is located to a splice site, the more
efficient it is [2];

—Multiple enhancer sites increase the probability of
splicing activating [2];

(A/U), Y — (C/U), S— (C/G), K— (G/U).

P(SS,ESE;, Dy, ..

. ESE,, Dy) ~
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Results

— Strong ESS sites may suppress an effect from ESE(spome of the biases we use:

located upstream [5].

The proposed approach

We use Boltzmann machine for recognition of the splice
sites. To get training set we ran our gene annotation util-
ity G GOgene on the wholeRefSedqJan. 2003).

The ESE/ESS sites are detected according to the follow-
Ing consensuses [1]:
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This factoring is equivalent to the sum of LODs.

onor-Donor splice signal interaction

Donor LOD signal
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FIGURE 5: Acceptor-Acceptor
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FIGURE 6: Donor-Donor inter-
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FIGURE 12: Donor classifica-
tion improvement

Future work

FIGURE 11:. Acceptor classifi-
cation improvement

We plan to improve our method by consideritg novo
motifs combined with digrammatical analysis of true ex-
ons Vvicinity.
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