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Verocytotoxin-producerende E. coli (VTEC) / (STEC)
- Vigtig fedevarebaren human patogen - DK: 190, WW: 265.000

- Varierende alvorlighed manifestationer: (Blodigt) diarre + fglgesygdomme: Haemolytisk
Ureemisk Syndrom (HUS)

- Stort arsenal of virulensfaktorer; vtx (+ eae)

Verocytotoksin (VT) familien
- vtx gener baret af VT-bakteriofager (fager).
- To grupper: VT1 and VT2

- Signifikante forskelle i biologisk aktivitet-> subtyper and varianter

VT-fag identifikation og bestemmelse af biologiske egenskaber
- Forstaelse af forskelle i VT-fag virulens

- Undga induktioner af fager
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At bestemme hvilke VT fager (og vtx gener) der oftest findes hos danske patienter
med VTEC-infektion og at studere disse fagers biologiske egenskaber og forskelle
— hvilket inkluderer VT toksicitet, induktion af lytisk cyklus, transfektion samt

overlevelse af inficerede bakterier.

- Kombination af in silico, in vitro and in vivo eksperimenter
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Verocytotoxin (VT)
- Subunit-struktur: AB5 toksin

- Operon-struktur: vtxA, spacer, vixB
- Binding til specifikke glykolipidreceptorer
* B subunit = genkendelse + binding
* A subunit = Internalisering + spaltning/aktivering
« Al: ribosom binding > @delaegger proteinsyntese

- Cytotoksicitet: Vero Celler

Modent holotoxin

Reference: VT struktur - https://www.researchgate.net/figure/40044805 figl Fig-1-
The-structure-of-Shiga-toxin-The-crystallographic-structure-has-been-obtained
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VT klassificering

- VT1: Neesten identisk med Stx (prototype; Shigella dysenteriae)

VT2: Genetisk og immunologisk forskellig (55-60% identitet) + heterogen

10 Subtypes: Holotoksin proteiner

A subunit Intergenic region B subumnit
. . Toxin subtype nucleotides No. of nucleotides nucleotides
- Varianter: Aminosyreforskelle (Amino acids) sequence (Amino acids)
SIX, $X10 & et 948 (315) 270 (89)
10
Stx1e 948 (315) coppgtana 270 (89)
11
$1X20, ST & 5124 960 (319) aggagttaagy © 270 (89)
aggtgataage
12
caggagttaaat ©
stx2b 960 (319) ctggagttanat 264 (87)
cgggagttaaat
12
960 (319) sagmagituass 264 (87)
12
szt 960 (319) cnsppetont 264 (87)
12
Stxag 960 (319) aaggagttaagc " 270 (89)
aaggagttaagt '

StXx = vtx Reference: Scheutz et al. 2012
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VTEC-fager

Bakteriofag = virus der inficerer bakterier
VT-fager = fager der baerer et vtx gene/operon
Lambdoid bakteriofagfamilie
Mosaicisme

» Genetisk + morfologisk

« Rekombinaiton

Genetisk vtx reservoir

Reference: Maite Muniesa
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Den lytiske og lysogene cyklus for temperat

The phage attachesto a
host cell and injects its DNA.

Phage DNA
circularizes

Bacterial
chromosome

P2 G,
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e VT-fager

Many cell divisions
produce alarge
population of bacteria
infected with the
prophage.

Occasionally, a prophage
exits the bacterial chromosome,
initiating a lytic cycle.

Lysogenic cycle

AU G

Certain factors
determine whether

The bacterium reproduces
normally, copying the prophage

Lytic cycle

is entered

is induced

Lysogenic cycle Prophage and transmitting it to daughter cells.

. New phage DNA and
Induktion af VT- proteins are synthesized

profag > @get and assembled into phages.
produktion af VT

—

Phage DNA integrates into . . . .

becoming a prophage.

Reference:https://ww.kullabs.com/classes/subjects/units/lessons/notes/note-detail/8287



https://www.kullabs.com/classes/subjects/units/lessons/notes/note-detail/8287
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VT fager og Q antiterminator

Transcriptional antiterminator

Placeret upstream for vtx gener

- Kontrollerer VT-ekspression

Figur: Q = gul, vtx = ragd

Kontrollere expression af late fag gener
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eowesssxta[ > > DG D DD
sucsxtapf [> KD D D> P
et sxicPp) - IPP> D DI
MHIB13sx1d > [ >0 PO IDOBP

B
eoeasse[ > VD D DD
sacst2aP{ O > D IPHEDF < D DD
B2F1stx2d1 P[> D PN < D )OP
o3ts2c L O > D IDHEDY < D OOP
031 st2o P[> <K 1D N ED> D DD
st191stxze B D D D) P OPP
en2sosx2o O > VI D D)<
B2Fis2a2p  [O D IIDPHVED> D DY P
cies-02stx2d > [ODIONEDPP <> DDP
wsxzgD - WD DD
oc131sx2o - D) RN EDY) D DI

Reference: Steyert et al. 2012 - Gene organization comparisons
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VT2-F451, , dam ant
(argW, p)

VT2-F723
(argW, v)

VT2-F422
(wrbA, v)

933W
(wrbA, v)

VT2-WGPS9
(wrbA, y)

VT2-WGPS4
(sbeB)

VT2-WGPS8
(sbeB)

VT2-WGPS6 antant
(sbeB) ol

100 98 94(%) +H————
[> integrase & excisonase ' regulator 3 replication ' morphogenesis ' virulence ’ IS element '::. unknown ‘ others s pseudogene ¢ tRNA g %) Skb

Reference: Ogura et al. 2015 — Gene comparison of Stx2 phages of 0157
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WGS / BioNumerics (BN)
- VTEC hel-genoms sekvensering (WGS) sekvenser fra SSI database

e 2015-2017
- References sekvenser: from Scheutz et al. 2012

- Sequence extraction tool - comparison tool

« Ekstraher vtx gen sekvenser fra the genom-sekvenserne lagret i de novo-

sekvensforsggstypen
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RESULTATER
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vtx subtype - overview

Stx MNo. of sequences

Stxl 251
StxZ 268
Stx1 subtypes |No. of sequences

stxla 185
Stxlc S0
Stxld =
S5tx2 subtypes [No. of sequences

Stxla B3
S5txZb 106
Stxdc 21
Stx2d

stxZe

Stw2f 30
stxZg 9

Antal sekvenser i alt = 401

VT1 + VT2 =519 sekvenser
- Difference = 118 med vtx1;vtx2

Stx = VT

vtx1d, vtx2d, vtx2e, vix2f, and vtx2g: For fa sekvenser- ingen videre undersggelse
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Exel Pivottabel: Eksempel — Data extraction fra BioNumerics, Stx1c

Selektionskriterier for

repraesentanter:
Serotype - Fir.7|vtx_sub_ir - MLST 5T ~ EAE_inSilice .. Total
-0128:H2 Sivtxle =225 -
[vexte; vz Zh i | Mest prevalente
aa7ag- . » Serotyper (ikke O157 - USA)
* vix kombination
* eae

. (MLST ST)
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RESULTATER — VT1

VTla

- 195 sekvenser

- 3 dominerende serotyper: O157,0117 og 0103 (65.5%)
- eae +/-=76%/24%

- vtxla / vixla+vix2 = 58.5% / 41.5%

VTlc

- 50 sekvenser

- Ingen dominerende serotyper + ingen O157
- eae +/-=0%/100%

- vixlc/ vixlc + vix2b = 38% / 62%

STATENS
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RESULTATER — VT2

VT2a
- 60 sekvenser
- 2 dominerende serotyper: 0157 + 026 (+ 0121)
- eae +-=87%/13%
- vitx2a/ vtxla + vix2a = 58% / 42%
- Stammer fra tilfeelde med HUS + non-HUS

- 97 sekvenser

- 2 dominerende serotyper: 027 + 0146 (ingen 0157)
- eae +/- =0% / 100%

- vix2b / vix1 + vix2b = 59% / 41%

- 48 sekvenser

- Dominerende serotype: 0157 (96%)
- eae +/- =100% / 0%

- vitx2c / vtxla + vix2c = 86% / 24%

STATENS
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RESULTATER — VT OWERVIEW gl i

Dominerende eae (%) vtx (%) Vix1;vix2
serotype(r) kombinationer

VTla + (76) vixla (58) 4
VTlc - - (100) vix1lc + vix2b (62) 1
VT2a + + (87) Vix2a (58) 1
VT2b + - (100) vtx2b (59) 2
VT2c + + (100) vix2c (86) 1

Generelt: 1 MLST ST = 1 serotype




VIDERE ARBEJDE

In vitro — Vero Celle Assay (VCA)
- Kvantificering af VT-produktionen/toksicitet

- Test sa meget som muligt (+/- antibiotika)

In silico - Yderligere karakterisering
- BN: Q anti-terminator varianter

- PHAST/PHASTER: Bacteriophages (in vtx contigs)
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VIDERE ARBEJDE

In vivo — Dyremodeller (mus)
- VTla, VT2a and VT2b - Solide/gyldige resultater
- Kun stammer med 1 vtx variant - simplificer eksperimentet

- Hvordan opfarer fagerne sig? - in vitro vs. in vivo
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Tak for opmaerksomheden!




