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Once upon a time …
01 How it came to be
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… there were four friends who

believed in evolving and 

advancing solutions for animal

health –

and in the power of achieving

this together with others,

as successful companions.



INVAC 2026
01 How it came to be
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POLSKA



A question that occured
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"How can we protect turkey farms from the
burden of APEC – and pave a path toward
an antibiotic-free future?"



A joint project: Interimmun-APEC
01 How it came to be
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Interception and immuno-prophylaxis of avian pathogenic E. coli (APEC) and associated 
infections to reduce antibiotic use in commercial poultry production

Dr. Ronald 
Günther

October 2021 –
Submitting the 
project concept

April 2023 –
Notification of 

funding

April 2023 – Project 
start date

April 2026 – Project 
end date
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Escherichia coli in research
02 On the matter I
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Publications, PubMed (9 March 2026)
• Escherichia coli 461.159
• APEC 3.555
• Ornithobacterium rhinotracheale 218



EHEC epidemic

E. coli – friend or foe?
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Commensal bacterium in the intestines of vertebrates:
• Probiotic, competitive exclusion
• Induces the immune system to fight infections
• Produces vitamins for the host 

Pathogens in poultry and mammals:
• Septicemia pathogens, zoonotic pathogens
• Economic damage in poultry production
• Antibiotic consumption, development of 

resistance

Commensal, Probiotic

Secondary pathogen

Primary pathogen



Diversity of E. coli in poultry intestines
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Genetic diversity of E. coli in poultry intestines is extremely high:
• many strains occur simultaneously
• significant variation in gene content
• intensive horizontal gene transfer
• dynamic population structures
• fluid boundaries between harmless and pathogenic 

Feng et al., 2025

Two E. coli strains from the same chicken can be genetically more different from 
each other than some bacteria of different species.



Diagnosis of E. coli – Project workflow
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Samples: animal carcasses, swabs, 
litter, drinking troughs...
1. Cultivation
2. MALDI-TOF-MS
3. Serotyping
4. APEC-PCR
5. APEC-PCR 2.0
6. NGS

Bacterial counts in feces:
TBC: 109-1011 CFU/g
E. coli: 106-109 CFU/g



APEC-PCR
02 On the matter I
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Conventional APEC-PCR: (Ewers, C. 
et al., 2005)

• 8 virulence factors
• Pathogenic isolates = APEC  = 4-

8 virulence factors
• Non-pathogenic isolates: max. 3 

virulence factors

irp2

cvi,a



APEC share in poultry houses
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APEC virulence factors 
depending on their habitat 
(463 isolates)

ExPEC = Extraintestinal 
Pathogenic E. coli



APEC share ExPEC isolates from turkeys
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Scatter plot of 123 ExPEC isolates from turkeys
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„How can non-
pathogenic E. coli 
lead to septicaemic
infections?"



Interimmun-APEC-PCR
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irp2

cvi,a

iroN

conventional PCR Interimmun-APEC-PCR

Conventional APEC-PCR: (Ewers 
et al., 2005)

New: 
Interimmun APEC-PCR: 
(Bergmann et al., unpublished)

Additional virulence
factors are associated
with colibacillosis



APEC serotypes by continent
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Nawaz et al., 2024



APEC depending on the serotype
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O2 and O78 are
associated with
colibacillosis



Coinfections of Colibacillosis
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Group D rotaviruses (RVD)

Group A rotaviruses (RVA)

astroviruses

adenovirusesPathogenic E. coli O2, 7 VF

Turkey stock P1

15. LW 

lifespan in weeks 
from hatching

1. LW 12. LW 

10. LW 

8. LW 

6. LW 

5. LW 

4. LW 

3. LW 

2. LW 

P1 = turkey stock 1
LW = week of life
VF = virulence factor(s)

A                 B                   C                  D                 E                  F                 G            H                   I                   J

Illustration and results C. Kiesewetter



Coinfections of Colibacillosis
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Preliminary results and outlook:
• Detection of various viruses 

even without clinical 
symptoms

• Interception and “early 
warning system” is difficult

• APEC screening possible

Illustration and results C. Kiesewetter

Frequency of viral pathogens in environmental samples 
from 6 turkey flocks

Frequency

Coinfections promote 
colibacillosis (leaky gut)



Coinfections of Colibacillosis
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Co-infections with H9N2 AIV and APEC synergistically exacerbates oviduct inflammation in 
laying hens (Han et al., 2026)

Results demonstrated that the typical salpingitis model can be successfully replicated by 
co-infection with specific dose of IBV and E. coli (Xiang et al., 2026)

24h nach Split 48h 72h 96h

Avian intestinal organoides in Matrigel 3D, passage 9, day 1-4, small intestine, ID: Kü2MMT, Keyence Mikroskop, 1,000x magnification (Kiesewetter)
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Development of an E. coli O2 ELISA
03 On the matter II
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• Development of an E. coli O2-specific ELISA for the detection of antibodies (IgY) 
• Use of an E. coli O2 field isolate for coating 
• Polyclonal test sera as controls: positive O2 and negative O78
• Definition of cut-off, titre groups, etc. still under development
• Gruber-Widal reaction as a control

Negative reaction: no 
agglutination of O2 antigen 
with serum

Positive Gruber-Widal
reaction due to 
agglutination of 
antibodies with O2 antigen

K. Zocher and F. Rezazadeh (ILU)



Development of an E. coli O2 ELISA
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• O2 antibody titre 4 weeks after 
vaccination of approx. 5-week-
old turkeys

• Autogenous vaccine with ORT
and E. coli O2, w/o emulsion, 8 
animals each
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unvaccinated

vaccinated

Results of an E. coli O2 ELISA comparing vaccinated and unvaccinated 
turkeys (K. Zocher and F. Rezazadeh)

vaccinated
+ stimulator



Development of an E. coli O2 ELISA
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Results of an E. coli O2 ELISA comparing vaccinated and unvaccinated 
turkeys (K. Zocher and F. Rezazadeh)

vaccinated
+ stimulator

Results of an ORT ELISA comparing unvaccinated (blue), 
vaccinated (orange) and vaccinated with immune stimulator 
(grey) turkeys 
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Infection pressure
(selection, antibiotics)

04 Quo vadis
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Multiple factors of colibacillosis

Red mite (Dermanyssus
gallinae) as APEC reservoir; 
type O2 dominates
Schiavone et al., 2020 

Co-infections
• respiratory tract (IBV, aMPV, TRT)
• immunosuppressant (IBD, CAV)
• Bacterial (MG, MS, ORT)
• Enteritis (Leaky Gut)

APEC virulence/prevalence

Stable hygiene
(disinfection, bedding)

Drinking water
(biofilms) Genetic, age

Animal health,
immune status

Light regime
(feather pecking)

Stable climate

Feed (quality, 
composition)
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Long journey short

• Colibacillosis is multifactorial and can use the intestine as a point of entry

• E. coli can be commensal, secondary and primary pathogen

• O2, O78 from septicaemia, most likely APEC

• Interimmun-APEC-PCR adapted to current virulence factors (early detection) 

• Better selection for optimized autogenous immune prophylaxis

• E. coli O2 ELISA as a new tool (for optimizing immune prophylaxis)



Over to you: Your thoughts and questions…
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Thank you!
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