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Precision epidemiology is a tool that allows researchers
and the health community to understand, following,
and controlling the infections, overall when the
microorganisms are antibiotic-resistant. Next-
Generation sequencing (NGS) techniques have become
an important tool for the precise identification and
genomic characterisation of these microorganisms,
facilitating their accurate epidemiological monitoring.
The World Health Organization (WHO) has prioritised
the development of tools such as the Global Antimicrobial
Resistance Surveillance System (GLASS) (WHO, 2015)
to collect clinical, epidemiological, and laboratory data as
a global system for antimicrobial resistance surveillance
and to serve as a repository for accurate epidemiological
monitoring.

Considering the WHO guidelines, we are developing
the Genomic Information Management System (SGIG)
(Donato, 2018) to integrate clinical, epidemiological,
laboratory, and genomic data obtained by NGS. It
consists of several modules: 1) the module enabling the
entry of patient, microbiological, and molecular data; 2)
the module for processing of NGS data, from its quality
assessment to obtaining the annotation and comparison
of the assembled genomes, using tools such as FastQC,
Spades, Prokka, RGI CARDdb, and Roary; 3) the module
for the identification and typification of bacteria,
that uses a bidirectional recurrent neural network
architecture (Lugo, 2018), along with the inclusion of
standard methods such as rMLST (Jolley et al., 2012); 4)
the module that uses a script in Python for the prediction
of the antibiotic resistance profile, which searches for
resistance genes in each genome stored in the local
database and relates them with the antibiotic resistance
data associated to each gene, through the presence-
absence rules of genomic determinants obtained and
cured of the information reported in the literature (Perez,

2017). And module 5, which creates reports where it is
possible to have access to the clinical and demographic
statistics, isolate phenotypic resistance profiles, isolate
resistance profile predictions based on the genomics data
and isolate comparative genomic results.

The system is built using the Groovy and Grails
v3.1.9 frameworks. The system backend consumes
services built with Biopython v1.70 and BioPerl v5.8. The
database is implemented in MySQL v5.6.30. The system
is installed on a DELL server with the operating system
openSUSE Leap 42.1.4. Funded by Univesridad Nacional
de Colombia and Colciencias (project C6digo:66234).
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