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Motivation and Aim
Most of the available bacterial genome annotations provide information about ORFs and their products. 

Adding regulatory elements to the annotation shows which transcription factor (TF) controls them and 

when the genes might be expressed, allows answering basic questions and facilitates constructing strains 

with desired properties.

RegulonDB (largest curated database for Escherichia 

coli regulatory sequences with experimental support) 

provides limited information for many TFs, therefore 

TFBS models useful for in silico binding site 

predictions can’t be built with tools like MEME or 

HMMER. 

We aimed to combine results of previously presented 

SigmoID pipeline for in silico regulatory motifs inference with 

experimental information from databases in new online 

database of calibrated HMM profiles representing richer TF 

DNA-binding motif in terms of search sensitivity.  

AscG motif derived with SigmoID de novo TFBS inference 

pipeline
Part of RegulonDB interface showing operators for 

AscG -> no usable motif

https://publ.icgbio.ru/wp-content/uploads/2020/07/BGRS2020_15.07-76-77.pdf
https://regulondb.ccg.unam.mx/regulon?term=ECK120026318&organism=ECK12&format=jsp&type=regulon


Methods and Algorithms

We use a TF 3D structure 

based strict formal criterion –

CR-tag – for applying 

regulatory site motifs created 

for TFs from a model 

organism to any bacterial 

genome.

CR-tag is composed from the amino acid residues of a 

transcriptional regulator that specifically contacts the 

nitrogenous bases of the regulatory element in genomic DNA.

SigmoID de novo motif inference pipelineMore details in BIATA 2020 talk

In silico motif inference pipeline implemented within SigmoID 

exploits the idea of TFs with identical CR-tags recognizing identical 

(or highly similar) TFBSs. 

Search for conserved patterns (with MEME or other tools) within the 

regulatory regions of genes encoding TFs with identical CR-tags 

usually gives correct regulatory motif common for these TFs.

TraR TF-DNA complex 

(CR-tag YNSRVKRE)

EMBO j. 21:4393-4401 (2002)

https://www.youtube.com/watch?v=7MV3ReshifE&t=9s


Results

Using SigmoID de novo pipeline and experimental evidence for TF binding sites, the online database of 

curated motifs was created. Currently it includes records for 263 transcriptional regulators that have all 

undergone human curation with verification of experimental evidence and threshold scores determination 

for HMM models.

https://BacRegDB.bsu.by

https://bacregdb.bsu.by/


Example TFBS motif entry in BacRegDB

BacRegDB delivers 

comprehensive information about 

regulatory motif of interest.

One can:

• access general description of 

the TF for which the binding 

site model was built;

• view experimental evidence 

references;

• download sequences used for 

profile construction or 

HMM/PWM motif models.



Conclusions

• CR-tag is a fingerprint uniquely matching transcription factors with their operators. 

• Every regulatory motif record in BacRegDB is associated with a CR-tag and, therefore, 

can be correctly used to annotate matching elements in any genomes encoding a 

transcriptional regulator with the identical CR-tag.

• While BacRegDB is being developed, its full contents and regulatory sequence 

analysis tools can be accessed via our SigmoID desktop application.

https://github.com/nikolaichik/SigmoIDhttps://BacRegDB.bsu.by

BacRegDB SigmoID

You are welcome to try BacRegDB yourself!

https://bacregdb.bsu.by/
https://bacregdb.bsu.by/
https://github.com/nikolaichik/SigmoID
https://github.com/nikolaichik/SigmoID/releases
https://bacregdb.bsu.by/

