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Instead of conventional serotyping and virulence gene combination
methods, methods have been developed to evaluate the pathogenic
potential of newly emerging pathogens. Among them, the machine
leamning (ML)}-based method using whol (WGS)

the non-0157 serotype STECs has limitations (4, 5). It has been
reported that virulence genes such as soe2 and eae are required for
the pathogenesis of STEC (4, 5. 7-9). However, the emerging

le-genome
data are getting attention because of the recent advances in ML al-
gorithms and i ies. Here, we various
ML models to predict the ity of Shiga i
Escherichia coli (STEQ isolates using their WGS data. The input data-
set for the ML models was generated using distinct gene repertoires
from positive (pathogenic) and negative ic) control

highly pathogenic STEC isolates carry novel virulenee genes (4, 5),
and indeed, C isolate with a novel combination of ste2? and
agzR had caused a huge outbreak in Europe in 2011 (7, 10).

ly ion sequencing lechnologics
have enabled us to exploit whole-genome sequencing (WGS) data
12). Although the WGS data of pathogens can provide rich

groups in which each STEC isolate was designated based on the
source attribution, the relative risk potential of the isolation sources.
Among the various ML models examined, a model using the support
vector machine (SVM) algorithm, the SVM model, discriminated be-
tween the two control groups most accurately. The SVM model suc-
cessfully predicted the pathogenicity of the isolates from the major
sources of STEC outhreaks, the isolates with the history of outbreaks,
and the isolates that cannot be assessed by conventional methods.

about various genetic features of the pathogens, these

re (oo complex 1o gain valuable insights on their pathoge-
nicity by using traditional statistical methods (12, 13). In contrast,
machine learning (ML) algorithms have notable performance in
the analysis of the complex WGS data (12, 13) and thercfore have
been exploited lately to find out the connection between genetic
features and pathogenicity of some pathogens (12, 14-17). The
ML algonithms include two broad categories: unsupervised and
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supervised. The unsupervised ML algorithms, such as phylogenetic
tree analysis, principal component analysis (PCA), and Gaussian
mixture model (GMM), recognize the inherent patterns in a
dataset without the concept of output and then discriminate the
given datasct using the inherent patterns (17, 18). On the other
hand, the supervised ML algorithms such as Gaussian Naive Bayes

Furthermore, the SVM model effectively differentiated the patho-
genic potentials of the isolates at a finer resolution. Permutation im-
portance analyses of the input dataset further revealed the genes
[ for the estimati ing the genes ially essen-
tial for the pathogenicity of STEC. Altogether, these results suggest
that the SVM model is a more reliable and broadly applicable method
to evaluate the pathogenic potential of STEC isolates compared with
conventional methods.
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