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• Promoters are non-coding  DNA sequences

• Located upstream of the transcription start 

site of a gene

• Contains short conserved DNA sequences 

known as cis-regulatory elements or motifs 

that control gene expression

• The cis-regulatory elements are recognized 

and bound by specific transcription factors 



• Cis-regulatory 

elements found 

around the 

Transcription Start 

Site (TSS) are 

known as core or 

proximal elements

• Cis-elements  

located further 

upstream are 

called distal 

elements or distal 

transcription 

factor binding sites



• Traditional 

techniques such as 

promoter-reporter 

gene construct 

experiments are time 

consuming and labor-

intensive

• The experiment 

results are not always 

reproducible



• Bioinformatic approaches can help to narrow down 

the possibilities and predict regulatory elements

• Still,  identification of promoters and regulatory 

elements is a major challenge in bioinformatics 

because-

Regulatory elements are not well-conserved

Computational discovery of TSS in not 

straightforward

Promoter sequences do not have distinguishable 

statistical properties



• New Biotechnologies ( automatic 

sequencing, microarray, DNA chips 

protein identification, mass specs, etc) 

produce large quantities of biological 

data

• It is impossible to analyze large datasets 

by manual inspection

• Database assisted promoter analysis can 

facilitate identification of important cis-

elements and regulatory networks 





• Genome specific promoter databases

Athena (Arabidopsis)

Osiris (Rice)

• Specialized promoter databases

DoOP (Database of Orthologous Promoters)

PlantProm ( 251bp region surroundingTSS)

• Most of the available databases do not provide 
expression pattern

• Challenges in mining promoter sequences 
expressed under specific condition



• READS is a specialized plant promoter database 
that contains more than 300 known and putative 
promoter sequences manually curated with 
expression data and other important biological 
features

• It allows easy retrieval of promoters based on 
expression pattern

• Prior knowledge about the expression pattern of 
a specific gene is unnecessary for data mining 
using READS



• Literature mining

• Microarray data analysis

• Sequencing of upstream 
regions from rice 
landraces at PBT lab

• Promoter annotation 
with expression pattern, 
GC content, putative 
motifs and linked with 
references





Category Number

Total plant species 9

Monocots 6

Dicots 3

Halophytes 3

Total sequences 316

Constitutive promoters 218

Stress-inducible promoters 98



Plant species’ Category

Oryza sativa japonica cv. Nipponbare Monocot

O. sativa indica cv. Pokkali Monocot

O. sativa indica cv. Horkuch Monocot

O. sativa indica cv. Nagina 22 Monocot

O. sativa indica cv.Taichung Native 1 Monocot

Hordeum vulgare Monocot

Atriplex centralasiatica Dicot

Mesembryanthemum crystallinum Dicot

Suaeda liaotungensis Dicot



• www.pbtlabdu.net/READS/

• MYSQL based relational database

• Web server (Apache) and Perl modules

• FTP server for bulk data exchange

• Analysis program: NCBI BLAST 

• Boolean logic in the quick and advanced 

search options
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• Discriminative motif identification

• Select suitable promoters for transgene 

expression under specific condition or stage

• Primer design for isolation and cloning 

experiments



• Addition of more sequences from diverse 

species, specially halophytes

• Integration of novel tools with database to aid 

promoter analysis
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