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Stx phages
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Stx phages
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Stx phage genome
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Stx phage induction
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Short RNA

Some Q variants might be correlated with different Stx expression
(Q,, lower, Q435 higher)

Differences in the number of operator regions, higher spontaneous induction



Stx2 phages
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Stx phages Chromosomal insertion sites

yehV: curli expression TorS-torT

wrbA: Trp repressor-binding protein potC

yecE: ? uciD

sbcB: exonuclease unfH

Z2577: oxidoreductase serU

ssrA: mRNA yjbM

prfC: Peptide chain release factor yjjG (Stx2h phages)

argW: tRNA dusA, yccA, zur (Stx2k phages)

Double and even triple

Toxin production?? lysogens of Stx phages




Double and even triple lysogens of the same Stx phage can be generated

Stx phages (integrase) have a preferred insertion site. If it is not available
(truncated or mutated, they search for a secondary site for insertion.
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Stx phages

Induction, Expression and Release

Induction Factors
- UV
MitomycinC
Antibiotics
Growth promoters
- H,0,
- pH changes (low pH)
- Ions (cations)
- Chelating agents (EDTA, sodium citrate)
- Fe depletion (Stx1 phages)
- { AMPc
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Stx phages can be
found as circular
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Differential Stx1 and Stx2 phage induction

Phages Stx1 and Stx2 are similar but display an important difference

’
Pr ts Dsexi pR,tR\

> High Fe
Low Fe

Stx1 Phages

Stx1 can be expressed either by the Stx2 can only be expressed by
induction of the phage or by a low phage induction
concentration of iron in the medium

Stx2 Phages



Differential Stx phage induction
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Other genes in Stx phages and regulation of STEC pathogenicity _
attL /
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Still a lot to be said in the exo-xis region of the Sxt phage: -
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Evolucionary viewpoint: positive selection of STEC containing Stx phages

Protozoa “eat” bacteria
by fagocytosis

STEC reservoir Rumen ciliate protozoa

/ Killing protozoa == Good for caws

Stx may
prevent \ Increasing survival of E. coli in vacuoles
grazing
Some contradictory
Steinberg and Levin, 2007; Lainhart et al., 2009 reSUItS- ..




Influence of Stx phages in bacterial transcriptome
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: Presence of Stx phage

Influence of Stx phage in bacterial transcriptome _ _
or upon induction

Expression of

GAD operon Acid resistance Motility and  fic, fliA can be repressed
(glutamate- Anaerobic respiration chemotaxis

. or enhanced depending
depe:d:nt ic'd ) , on conditions, (Cro?)
resistant system R + T + ﬂ g Sulfur motility enhanced

Small RNA in phage that
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Impact of Stx phages on human host

Stimulate phagocytosis

Generates Ab

www.evasionutrecht.nl
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New Stx phages

Stxl:a,c&d

Stx2:a, b, c, d, e, f g Variants and their level of expression
h: healthy marmots in China are related with pathogenicity (a / c)
i: shrimps and bivalves
ji??

k:humans, animals and raw meat in China (possible hybrid STEC/ETEC
pathotype with genetic heterogeneity

Other non-Stx phages in STEC

Type Virulence factor

Toxins Cdt

Adhesion Lom

T3SS Cif, EspF, ESpJ, EspL2, NleA, NleB, NleC, NleH, NleG, espJ, nleA/espl
Immunology Immunoglobuling binding protein eibD,

Serum resistance Bor

Metabolism NanS-p

Antibiotic resistance Betalactamases (bla), qnr, sul, tet, arm, str, etc




Horizontal gene transfer: transduction in Stx and non-Stx phages in STEC

Specialized 8 Generalized

‘ Genetic mobility

Stx phages mobilize plasmids with ARG

|

Phage DNA in . . .
Bacterial DNA in phage capsids

phage capsids
+

1 fragment of

DNA bacteria

» Stress tolerance (pH, heat, osmotic oxidative)
* Increase biofilm formation

non-Stx phages also ..  Antibiotic resistance

affects STEC * Protection against superinfection

* Changes in phenotype (curli generation)
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