Arabidopsis thaliana core-promoter architecture
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Abstract: Taking advantages of the preferential positiosaie regulatory elements
relative to the TSS, we carried out a systematecseof preferentially located motifs
in the core and proximal promoters of Arabidopdisliana. This work led to the
knowledge of the plant promoter architecture givgrominence to two areas of the
core promoters containing regulatory element higtiyserved, linked together, and
characterized by specific Gene Ontology categories.
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The knowledge of promoter architecture i.e. theological organisation of regulatory
sequences is crucial in order to understand thelaggn of gene expression. Several regulatory
elements are preferentially located relative to Thenscription Start Site (TSS) [1] aadb-initio
approaches are using this preferential locationracieristic to identify biologically relevant
regulatory elements [2, 3]. First, taking biologig#ormation of the full-length cDNA and other
transcript sequences, we predicted the TSS positiob4927 Arabidopsis thalianagenes. We
constituted our set of promoters by extracting 1688es upstream the TSS and all the 5’UTRs of
the genes. Second, we analysed the distributiogaoh motif from 2 to 8 bases long to identify
potential regulatory elements in the TSS overlappiegion. The method to detect local over-
representation of motifs described previously [4F tbeen improved to get a better sensibility.
Using a simple linear regression, the distributiodel is learned allowing defining for each motif
a score reflecting its relevance. By adapting tiiing window size to each distribution profile, we
obtained a significant improvement in the definitiaf the motif position.

Among the 87376 motifs analysed, we identified 5Pi6ferentially Located Motifs (PLM)
with specific topological constraints. Almost 90%itleem showed a wide distribution. We focused
our analyses on the 10% of remaining PLMs whoskgiloigion gave a sharp peak and that were
thus located in a strict area into the core promote

The first area, 35 bases upstream the TSS, is TAamch and corresponds to the TATA-box
[5] expected region. This box involved in the rétneént of the transcription initiation complex is
characterized by the minimal consensus TATAWA, Withfor A or T. The canonical TATA-box is
present in 17% oA. thalianagenes. Moreover, in the same area, 34 other PLMssgquences
and topological constraints similar to the TATA-baxe detected. These 34 PLMs could be
putative functional variants of the TATA-box ane gresent in 23% of the promoters. An in-depth
analysis of the promoters containing neither a TAY0X nor a variant of this box established for
the first time that T and C rich PLMs are locatédhe TATA-box expected place. These T and C
rich PLMs are observed in 5% Af thalianapromoters.

In the second region, overlapping the TSS, we ifledithe CA, TG and TA di-nucleotides, all
preferentially located at the -1 and at the TSStipos. They are present in 50% of the promoters.



CA was the most frequent and its distribution iseaged downstream of the TSS. This CA rich
region may well represent alternati@& that would be involved in the regulatory process

We used this characterization of tAethalianacore promoter architecture to re-examine the
nature of the potential initiating element in thlant. We demonstrated that only CA, TA and TG
are initiating di-nucleotides constituting the carfethe potential Initiator element (Inr). Then we
developed a promoter classification based on thddaf both the TATA-box and the initiating di-
nucleotide regions. We used this classificatioretaluate the accurate of the TSS prediction.
Finally, we provided evidences for links betweeadfic GO categories and promoter architecture.

Finally, our extensive description of the TSS ragiwovides the necessary material to further
analysed the question of the functional link betvpeomoter architecture and gene expression by
data-mining of transcriptome data ([6-8]).
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