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YghJ: Preclinical Vaccination and Human 
Disease Studies at the Epitope Level

Statistical Analyses based on NGS and Novel Library Technologies
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ABOUT SVEET
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Background

▪ Urinary tract infections caused by E. coli (UPEC)

▪ Simple UTI affect 40−50% of all women in their lifetime

▪ 25% of these experience recurrent infections

▪ Hospital-acquired urinary tract infections (HAUTI)

▪ Risk factors: age (>65 years), insertion of urine catheters and the length of hospitalization

▪ Increasing challenge due to development of resistance to treatment (AMR)

▪ Currently no effective way of preventing HAUTI
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BEMAP – GLYPROVAC PROPRIETARY TECHNOLOGY
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BEMAP – GLYPROVAC PROPRIETARY TECHNOLOGY
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SVEET – Epitope tasks

• Identify epitopes from preclinical studies and from patients

• Identify differences between glycosylated and non-glycosylated vaccines

• Provide arrays for routine (pre)clinical studies

• Identify peptide mimotopes for glycosylation sites

• Evaluate „manual“ mimotope identification methods and turn them into
algorithms
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ABOUT EPITOPE FINGERPRINTING
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Generation 

of data-sets 

with >105

sequences

How Epitope-Fingerprinting Works

Result: Hundreds of sequences weakly
enriched sharing epitope motifs are
identified entirely in silico for any chosen
antigen!

https://www.flaticon.com/
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How Epitope-Fingerprinting Works

• …applying in silico analyses to retrieve „binding“ peptide information from NGS 
data sets of peptide phage display

• One or two selection rounds on a few thousand antibody molecules

• Requires 100 µl serum

• Analyses motif statistics instead of individual full length sequences
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Comparing g/ng-YghJ in rabbits – enrichment of 4-mers

YghJ-sequence
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Patients vs Rabbits

The blue statistical curve for patient sera and another group of rabbits (yellow) 
receiving different vaccines.
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IDENTIFICATION OF EPITOPE SEQUENCES

„Traue keiner Statistik, die du nicht selber gefälscht hast“

(Don‘t trust statistics, which you have not falsified yourself)
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Epitope fingerprints by statistics

Motif 1178_PKFYKDGEWK

Identified more than 2500 sequences

containing one of the 4-mer motifs occur

more than twice in six rabbit data-sets.

Displayed are only sequences occuring at 

least 5x and sharing at least 5 amino

acids identity.
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Epitope fingerprints by statistics

Motif 1178_PKFYKDGEWK

The same epitope is recogniyed by patient sera as well, but selecting

sequences from the data sets with the same stringency yields less sequences, 

due to a lower antibody concentration.
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Validaton of Epitopes

More than 40 epitopes have been identified from patient and rabbit sera. But to 
finally validate them, they need to be tested in peptide arrays!

Peptides have been synthesized and immobilized with click-chemistry on peptide 
arrays. Detection with goat-anti-human/rabbit/pig pAb and Cy5-labelled mouse-anti-
goat mAb.
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YghJ Epitopes
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RESULTS FROM PEPTIDE EPITOPE
MEASUREMENTS & CONCLUSIONS
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Are there effects of glycosylation?

Comparing the array data for four selected epitope peptide in four rabbit sera taken
before and after immunisation. (intensities n-fold background in log scale)

glyc-YghJ-protein non-glyc-YghJ-protein

Rabbits T0 vs. T1

Yes!



© Fraunhofer IZI
slide no. 19

Comparing Patients, Pigs and Rabbits
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no data

Sera from UTI patients with confirmed infections, pigs vaccinated and from

infection models as well as immunized rabbits have been tested in an peptide

epitope array. The signal cutoffs are signal over background (empty spots).
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Comparing Patients, Pigs and Rabbits

For the patients the epitope patterns are not correlating to

infections with E.coli or related bacteria
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YghJ related proteins are highly conserved

Natural YghJ-like proteins are well conserved in particular in the epitopes‘ regions. 
Cross reactivity of antibodies is therefore likely.
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Comparing Patients, Pigs and Rabbits

Pigs have antibodies already prior to infection/immunisation, rabbits sometimes, 

probably due to exposure in foods or just the microbiome. The situation is probably

the same for human patients, who are likely to have already established antibodies.
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Comparing Patients, Pigs and Rabbits
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no data

Peptide epitopes reveal a broad range of immune response patterns. In the case

of bacterial antigens it is important to draw the right conclusions from the

correct pre-clinical models and the vaccine.
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