Bacterial transcriptomic
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Prologue

Over the past 3 years, bacterial transcriptomics h
undergone a massive revolution

Novel tools have made it possible to explore th
ranscriptome to an unprecedented d

the transcriptome is more com
Xpected



Prologue-----
how Is the transcription

Bacterial transcription is carried out by a single R
polymerase (RNAP)

RNAP IS consists of a core enzymatic machine an

nscription factors--- Example:

i (314) 43% are repressors
35% are activators
22% are dual regulator



Prologue-----
odditie

RNAP-associated proteins affect the processivity
of RNAP




Prologue

What is how on the horizon?
How can we integrate the newly acquired knowle
In this Review, we summarize the quantum leap
bacterial transcriptomics has taken over the pas
ars and suggest areas where the ne
could have a major impact




Prologue

A technical revolution
Redefined Operon

SRNA and peptides
essing

ss MRNASs and regulati

ucture



A technical revolution

(?

DNA microarray

is metatranscriptome



Redefined operon

Example:

In the E. coli galactose operon, two promoters ar
by 5 bp. Transcription driven from the
erminated earlier than that from the
t transcription termination could
Initiation




Redefined operon

SRNAs EDJ riboswitches % Operon p

> .
ltrasequencing—



Redefined operon

Example:

In Caulobacter crescentus, 6% of the genes are
from multiple TSS
t various activators and/or repres
ription. Thus, an operon could r
rent inputs




Redefined operon

To achieve a global view of such complex regulatory
control in bacteria, all transcription factor binding sites
will have to be mapped and all TSSs precisely
determined

t study on E. coli that examined 600
lons of promoter and coding regions from
es found evidence that the regulatory
tored in the coding regions of genes
ts gene expression levels, indicating
a more general phenomenon




¢ Antisense RNA

Helicobacter pylor

Mycoplasma pneumoniae
Escherichia coll

10 20
Cienes with antisenze
transeription (%]




SRNAS

For example, in M. pneumoniae, genes with

overlapping antisense transcripts have lower
expression levels. Trans-encoded sRNAs typically

Interact with multiple mRNAs, as these sRNAs cont
their target mRNAs in discontinuous patches. Thu
' NA can globally modulate particular

Ical responses and networks in a mann
transcription factor But at the post-
| level and with varying degrees of
d outcomes




SRNAS

Metatranscriptomic studies of complex samples
containing thousands of bacterial sequences h
corroborated the abundance of SRNAs within b
ities
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d Leaderless mRNA
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e Riboswitches

Lys-dependent terminator

Lys transporter

Rho-independent
terminator

| IR TT 5% 1 22

f Overlapping UTRs
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3D structure

Like eukaryotes, bacteria contain nucleoid protein
bind DNA In a sequence-specific or non-segquenc
specific manner
E. coli contains around 450 nucleoid structure d
ve an average length of around 10 kb
undaries and a random distribution
me



3D structure

High-throughput techniques have been applie
determination of long-range DNA interactions
DNA structure in vivo in eukaryotes: namely
1 been applied to regions of the hu
In @ genome-wide study in ye
S In bacteria would help to u
namics of the bacterial chr
In transcription regulatio

Exponential phase




Epigenetics
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b Spatial organization

¢ Full-length transcripts




Perspecfices

data should be complemented with other levels of
regulation

allowing full-length polycistronic transcripts to be
sequenced and providing direct association of prom
an minators
iIde mappings with long reads will not o
ifferent 5' UTRs and 3' UTRs but will
exact molecular nature of the op
length transcripts




Perspecfices

The number of known sRNAs is increasing every d
but the functions of many of these remain unclear

New high-throughput methods for detecting RNA
lons are expected to reveal important biol
) RNA function and the regulation of







