Resource for the exploration of regulons accurately predicted by the methods of comparative genomics. =
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Overview Quality of data
Identification and reconstruction of various transcriptional regulons in bacteria using a computational comparative genomics http.//reqpreC,se/b/qov Manual curation Of data represented in REgPreCise is essential to Cha”enge
approach is coming of age. During the past decade a large number of manually-curated high quality inferences of transcriptional the flexibility of regu|ati0n across mu|tip|e genomes

regulatory interactions were accumulated for diverse taxonomic groups of bacteria. These data provide a good foundation for
understanding molecular mechanisms of transcriptional regulation, identification of regulatory circuits, and interconnections among N Shewanella is not Escherichia ... Example of variability of regulons for Fatty acid metabolism
circuits within the cell. Traditional experimental methods for regulon analysis have certain limitations both in terms of productivity o g « Thorough comparison of the reconstructed regulons in

and feasibility. While the development of high-throughput transcriptome approaches allow to obtain genome-scale gene expression a Shewanella species with known regulons in model bacterium
Escherichia coli demonstrated striking differences in the overall

The fatty acid degradation
fad genes are controlled
by two nonorthologous

vpat.terns, in many cases the Fomplexlty olf thgl interactions between regulons makes it difficult to distinguish between direct avnd Wiy . RegPracas? regulatory strategy in these two lineages of gamma- regulators, FadR in E. coli
indirect effects on transcription. The availability of a large number of closely related genomes allows one to apply comparative proteobacteria. Multiple interesting trends i diversification and ;’;‘i;i’:g‘;‘é:;";’:e”"
genomics to accurately expand already known regulons to yet uncharacterized organisms, and to predict and describe new regulons. adaptive evolution of TRNs between lineages were detected controls not only fad genes
Due to fast accumulation of such valuable data, there is a need for a specialized database and associated analysis tools that will including regulon ‘shrinking’, “expansion’, “mergers”, and in Shewanella but also
. > . < ’ - 8 v v split-ups”, as well as multiple cases of using nonorthologous other genes from the
compile and present the growing collection of high quality predicted bacterial regulons. regulators to control equivalent pathways or orthologous central metabolism.
! regulators to control distinct pathways. ::’::egr:?n‘::: ‘;’:’:ng‘t‘:
The RegPrecise database v!/as develqped for capturlng,vwsuallza.tlon and analysis of trarfscnptlon fact.or regulfms that were ! -_ + Bacterial transcriptional regulation s very flexible and mostly regulon i significantly
reconstructed by the comparative genomic approach. The primary object of the database is a single regulon in a particular genome, [ - ,‘_ » not conserved between various taxonomic groups. Therefore ;ideufc::v(::i:rsxe::)nthsis
which is described by the identified transcription factor, its DNA binding site model (a profile), as well as the set of regulated genes, investigation of regulation by ional genomic regulon a6 has both

approaches need to be done with careful curation of data.
RegPrecise database is a depository of manually curated

conserved and variable

operons and associated operator sites. Regulons for orthologous transcription factors from closely related genomes are combined e o et
parts between E. coli an

into the collections that provide an overview of the conserved and variable components of the regulon. A higher level representation genomic-based reconstructions of bacterial regulons. " Shewanella.
of the regulatory interactions is also provided for orthologous regulons described in several bacterial taxonomic groups enabling ’
comparison and evolutionary analysis of the transcription factor binding motifs. Another view of complex data in the database is a * '\ ‘?
general overview of multiple regulons inferred in a set of closely related group of genomes. Experimenta"y verified regu|on predictions
NrtR regulon for NAD metabolism NiaR regulon for NAD metabolism
Anovel regulator for the NAD biosynthesis (termed NrtR) displays a Anovel regulator for the NAD biosynthesis (termed NiaR) was identified
t ot : mosaic distribution across taxonomic groups of bacteria, and shows a in Firmicutes and Thermotogales. Using EMSA assay, NiaR was shown to
cture & statistics Basic elements <ubstantial variabity i ts VA bindng profies an regulon composion. operate 35 iaci-responsiv transerptiona epressr o the NAD
NrtR was shown to operate as a ADP-ribose-responsive transcriptional biosynthesis operon nadABC. Detailed analysis of the NiaR regulon by a
repressor of the NAD biosynthesis and salvage operons. Using EMSA ination of comparative techniqu
assays, the predicted NrtR binding sites in two bacterial genomes allowed us to refine its DNA-binding motifs and identify additional
e - . P d lla oneidensis) i 3 regulon members in bacteria.
Transcription factors ‘ (TFs) Collections of regulogs Regulog page: a comparative genomic view on  Regulon page: a detailed genomic view on Binding sites page: provides )
—p—are proteins that recognize specific binding sites Lollections of regulogs - a current reconstruction of orthologous - aregulon gene content in a selected genome; - an alignment of all DNA binding sites described
e A . Regulogs are organized into collections of three major types: TF regulons in a set of closely related genomes; - individual DNA binding sites located in 5"-UTRs; for a particular regulog in a set of genomes;
ither activate or repress transcription of genes. N N . g @
- a common DNA binding site profile (Iogo). - a binding site profile (logo) used in the analysis. - a binding site profile (logo) used in the analysis.

Binding sites % (TFBSS) By Taxonomic group
(or operators) are cis-regulatory DNA sequences

ator > Complete set of regulogs analyzed within a particu-
located in 5'-untranslated regions (UTRs) of genes.
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lar taxonomic group of closely-related organisms.
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Regult)'n ) I(S'"E|e E:"OTQ) By Transcription factor
isa s‘et ud ienis ina particul a{ee_"o';'e irectly Set of similar regulogs operated by orthologous TFs
regulated by the same transcription factor across various taxonomic groups of organisms.

m By Functional classification i - e

Set of various regulogs that control genes from a .
particular metabolic pathway or biological process. =

Regulog  (comparative genomics)
is a group of regulons operated by orthologous TFs

in closely-related genomes. e - - M—ih i . e ® - T [ p——
s (B —

- involves set of genes with conserved TFBSs.

s associated with a distinct TFBS-recognition profile. Transcription factors 87 = i - - e Y
‘ Regulogs /profiles 169 a P rrre e e e
. B den S S o o o TF families 27 vl 7 -
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* Genomes| 228 ] . - The manually curated regulatory data were successfully applied for
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reconstruction of multiple biological networks and metabolic pathways.
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