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ABSTRACT

@ruitment of RNA polymerase (RNAP) to spe®

transcriptional start sites (TSSs) has remained a mystery
because prokaryotes and eukaryotes have nearly no consensus
promoter sequence. Understanding the fundamental
mechanism Is essential to comprehend the idea of gene
regulation. Working with the hypothesis that genomic DNA
sequences must convey their functional roles through their
Physico-chemical properties, we have characterised, In this
study, the promoter regions (of prokaryotes and eukaryotes)
using molecular dynamics simulation derived structural and
energy parameters over all the possible unique trinucleotides

and tetranucleotides. These Physico-chemical properties (28
\@oerties) show distinct signatures at the TSS. J

INTRODUCTION

Elucidation of promoters within the genome of any organism is of
prime importance. These elements start the transcription process
by joining with the RNAP [1]. Promoter regions aid Iin correctly
Identifying and confirming gene boundaries. Having stated the
limited role of these entities, it is crucial to annotate these regions
within the DNA. The classical molecular biology approach tends
to provide us with reliable annotation. However, these are capital-
Intensive and time-consuming [2]. The need of the hour iIs to
develop an efficient and universal promoter annotation
tool/algorithm. The traditional machine learning-based promoter
prediction models are accurate but requires training over large
sequence data and thus are organism specific [3, 4]. In the present
research work, we have investigated the biophysical profiles of
promoters from organisms belonging to both the Prokaryotic and
Eukaryotic domains of life [2, 5]. 25 Structural and 3 energy
parameters obtained through Molecular Dynamics (MD)
simulation have been mapped over all the possible tri and tetra
nucleotides to give us the initial characterisation. The results
presented here strengthen the notion that these Physico-chemical
orofiles are ubiquitous and can be used for designing a Universal
oromoter prediction tool in future that will aid in their efficient
annotation [2, 5].

RESULTS AND CONCLUSIONS
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Figure 2: Consensus sequence at TSS for H. pylori Figure 3: Consensus sequence at TSS for K. lactis
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Figure 6: Profiles of the Combined (16519) prokaryotic sequences Figure 7: Profiles of the Combined (197356) eukaryotic sequences
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seqguences.

always conserved.

desired sites.

/ No consensus Is evident around TSS in both prokaryotes and eukaryotes. \
Distinct profiles at TSS are obtained for each parameter.
* These Physico-chemical profiles are universal and are not organism-specific.
* Threshold analysis shows the signal corresponding to each parameter in > 98% of

* Analysis reveals that while sequences may show variations at various sites within
the DNA, the structure and energy profiles imparted by these sequences are

« These Intrinsic signals can assist In efficiently identifying and confirming the
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Figure 1. The workflow for characterising the TSS.
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possible tri-nucleotides and tetra-
nucleotides using p-second MD
simulations.

16519 promoter sequences were
obtained from 12 different
prokaryotes.

197356 promoter sequences were
obtained from 8 different Yeast
(Eukaryotes) species.

Structure and energy profiles of
promoter sequences were compared to
the Coding sequences (CDS) profiles.
Physico-chemical Profiles  were
compared to consensus sequence
profiles.

Individual sequences were analysed
using threshold analysis.
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