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Why Study DNA modification in Bacteria?
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Prokaryotic DNA methylation can be directly
detected by PacBio sequencing
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The Epigenomic Landscape of Bacteria

200 diverse
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Overview of 232 prokaryotic methylomes

415 MTase
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Many active MTases are ‘orphans’
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Methylation may controls gene
regulation in some bacteria
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Model for gene regulation by
DNA methylation
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If sequenced cells are in this state,
regulatory sites should appear as
unmodified in PacBio data
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Orphan ‘Methyalses’ frequently associated with
unmodified target sites in the genome
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regulatory sites in E.coli

Antigen43 (Waldron et al Mol microbiol 2002, Wallecha et al J. bacteriol 2002)



Unmethylated sites are enriched in gene

regulatory regions
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AN
-—

sJajowoad je JuawydlIua JRoW

(compared with randomization)

ds aeaoeliareqopdy
snajjouaydoJo|yd Ja3eqoiyuy
snjiydoJel|ys snwJayiopA

ttaA

ds J910BqOIYLY

ds seaselaloeqopidy

ds J910BqIUIWIPaS
SISUSWEeUISIA B|0DIUIYD]
e|iydowJayy eyaeydodids
sualde}IuIINs ewauodad]
euedlje eyaeydodids

raAtty

eliep|ed eyaeyooJids
seulpSesews ejaeydolids
suadulipad wniplIso)
191e3uny wn|juidsoueyis |y
SuepIx03}ade eJdeqO4|NSaJ
wn|iydopioe ewsejdowsayl
ds seuowowJayy
ejlydojewau snpgeyJouax
BJ1491UD E[|2UOW|ES
BJ1491UD E||2UOW|ES

ds e||a1sqa|y

1102 e1Yyd1IaYyds3

1108uoq e[jauow|es
sauadoJae J910eq0J93uU]

gATc methylases
(Dam)

ds wniqoJojwoydAH

ds snsAaojAyra N

ds wnuaoeqojAyIBIN
luey|a wniqoziytApeig

ds wna1oeqojAyIdIN
SljIqow SeuowowAz
slasnjed euowopnasdopoyy
I35 Wwniqoziyy

siuojow seuowo3uiyds
suanbJioixa wna10eqojAyIaN
suaIoejoWN] WNI10eqo.3Y

gAntc methylases
(CerM)

ds ejoojueadp

sisualeyueu e4a3uisIa]
wnjued|oA ewsejdowJay
wn|iydopioe ewsejdowJsayl
nsodwod snjjioeqow.ay L
ds eipJjesoN

snjiydouelyd snwJisaylod A

Orphan MTases



Unmethylated sites are enriched in gene

regulatory regions
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‘Orphan’ MTases have methylation patterns
consistent with regulatory roles

- Small number of target sites are
UNmodified

— Unmodified sites are enriched near
gene promoters

MTases and methylation patterns are
conserved across related genomes
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Validates regulatory modification at Antigen43 in E.coli (Waldron et al Mol microbiol 2002, Wallecha et al J.
bacteriol 2002)




Methylation may play a widespread role
in gene regulation in bacteria

Gammaproteobacteria

Alphaproteobacteria
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Bacterial Epigenomics Summary
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We have generated 300 bacterial DNA
base modification datasets on the
PacBio platform

New insights into role of methylation in
restriction systems and gene regulation
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Inviting user epigenome studies
through the CSP program
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Known regulatory sites are detectable in PacBio data

e.g. antigen 43 gene locus in E. Coli
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 Includes 3 / 3 knowh regulatory
sites upstream ofantigen 43!
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Modification score of GATC on forward strand
Antigen43 (Waldron et al Mol microbiol 2002, Wallecha et al J. bacteriol 2002)
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Unmodified GATC sites are detected in many
sequenced gamma-proteobacteria ....

Four y-proteobacteria with regulatory GATC modification
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... but not when GATC is associated with a restriction system
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