0104:H4 outbreak and non outbreak E. coli
strain identification by mass spectrometry:
Differentiation of the two groups using ABOS,
a new software tool
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Samples belonging to a large outbreak of 0104:H4 Shiga-toxigenic E.coli in 2011 were analyzed by MALDI-TOF mass spectrometry after
formic acid extraction (fae) and direct deposition (dsd) of samples. Toxigenic strains were separated from non-toxigenic strains using the
recently developed ABOS software and sensitivity, specificity and efficiency of the ABOS identification were compared with those of a
conventional analysis.

ABOS analyses the overall peak pattern of every sample. Depending on the degree of similarity with reference samples, unknown samples
are classified as outbreak or non-outbreak strains. The performance of ABOS on spectra obtained with fae or dsd data as well as the impact
of different threshold levels have been examined using a set of reference data of only 5 0104:H4 and 5 non outbreak strains.

ABOS differentiation between outbreak and non outbreak strains showed a specificity of 92.9%, a sensitivity of 86.3 % and an efficiency of
88.6% at a threshold level of 8, with no differences in power of discrimination for fae and dsd sample data. Similar results have been
generated also using a threshold level of 4, with fae and dsd samples having been correctly classified with an even higher specificity (100%)
but lower sensitivity (74.2%) and slightly lower efficiency (83.3%). In contrast, the use of a threshold level of 2 has shown much lower
reliability of discrimination.

ABOS was able to classify reliably the spectra studied using only 5 strains of each group as references. In addition, and in concordance with
earlier results, a number of discriminatory peaks that could be used for strain classification have been identified or confirmed.

ABOS has thus been shown to be a helpful tool to quickly detect O104:H4 E. coli during outbreaks. Even unprocessed (dsd) samples are
useful for the identification of these strains if a threshold level of at least 4 is used.
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Table 1. Results of classification analysis by ABOS. fae = formic acid extracted; dsd = direct sample
deposition; sensitivity = true positive rate; specificity = true negative rate; efficiency = correct classification
rate; Cl = confidence interval; PVP = predictive value of positive test; PVN = predictive value of negative test.

ABOS could quickly and reliably identify outbreak and non-outbreak E. coli strains on the basis of only ten reference

strains (identified by PCR genotyping and MLST). Optimized signal to noise ratios help to strengthen the statistical

power of the identification. This study has shown that ABOS is a suitable tool to analyse MALDI-TOF MS data and

to provide reliable results within hours.

MALDI-TOF data were provided by Dr. Martin Christner, Department of Medical Microbiology, Virology and Hygiene, University Medical Center
Hamburg-Eppendorf, Hamburg, Germany
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The contribution of a set number of the most significant
masses 1o the software decision process is indicated by the
ranking (top = most relevant) and through the color and size
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