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Abstract. In the last decades, the field of metagenomics aided by NGS technologies 

has grown exponentially and is now a cornerstone tool in medicine. However, even 

with the current technologies, obtaining a conclusive identification of an organism 
can be challenging due to using reference-based methods. Consequently, when 

releasing a new repository of genomic data that contains de-novo sequences, it is 

problematic to characterize its content. In this paper, we propose a novel method for 
organism identification and the creation and characterization of genomic databases. 

For identification, we propose a three-step pipeline for reference-free reconstruction, 

reference-based classification and features-based classification. On the other hand, 
for content exposition and extraction, the sequences and their identification are 

aggregated into a web database catalogue. 
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1. Introduction 

Metagenomics studies the structure and function of entire nucleotide sequences isolated 

from all the organisms in genetic material recovered directly from environmental 

samples by applying massive sequencing technologies. This field has become 

increasingly critical and instrumental in the healthcare domain [1]. The most significant 

catalyst for the growth in metagenomics was Next-Generation Sequencing (NGS). NGS 

is a massively parallel sequencing technique with ultra-high throughput, adaptivity, and 

speed. Furthermore, NGS is a cost-effective way to screen large genomes and can be 

used to establish the order of nucleotides in entire genomes or specific portions of DNA 

or RNA. Due to its capabilities, NGS is currently used in genotyping, genome 

reconstruction, gene expression measurement, identification of human vial communities, 

and finding genomic rearrangements. Several steps must be performed when identifying 

an organism from metagenomic samples: genomic sequencing, trimming, filtering, 

assembly, and analysis. Although some steps, such as cloning and sequence enrichment, 

aim to improve the genome quality, identifying the organism is not always conclusive [2]. 

Consequently, when releasing a new repository of genomic data that contains de-novo 

sequences, it is problematic to characterize its content. This paper proposes a 

methodology for characterizing these datasets using compression-based approaches 

conjugated with simple features such as GC-content and sequence length. 
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2. Methods 

The first part of our methodology was developing a full-fledged adaptable tool to 

accommodate various scenarios present in metagenomics. Therefore, we propose the 

creation of a complete pipeline for accurate and fast, in-depth taxonomic identification 

and classification of organisms in metagenomic samples. In our proposal, we devise a 

pipeline that uses other tools over distinct steps for reference-free reconstruction, 

reference-based classification and features-based classification.  

After organism identification, the extracted classification of the dataset is detailed 

into files and sequences (reads). Then, we aggregated this information based on the 

number of files and the count of domains of the entire dataset. This information was then 

exposed in a web-database catalogue. This catalogue was built on top of MONTRA 

Framework [3] which was designed as a general engine to build metadata catalogues of 

biomedical databases. The system also ensures access control and data privacy, 

following rule-based access policies crucial to control which data is accessible. 

3. Preliminary Results and Next Steps 

To validate the accuracy of our newly proposed methods, we used open-source datasets, 

such as the NCBI dataset. With these datasets, we extracted features, namely: i) the 

normalized compression (using various compressors) from the genome and proteome; ii) 

GC-content; iii) sequence length. These features are labelled using taxonomic 

information retrieved from the NCBI database. Afterwards, we used the feature database 

to perform a 5-fold cross-validation on the dataset, applied to each domain. The average 

F1-score obtained for each domain were Archaea (69%), Bacteria (67%), Fungi (82%), 

Protozoa (76%) and Viral (84%). These results aim to evaluate which features and 

models outperform and generalize better for classification purposes. Then, we set up a 

genomic catalogue for uploading these summaries in a proof-of-concept environment. 

The summaries were extracted from the dataset used to validate the first component. The 

following steps aim to release this catalogue to the public, exposing metadata about 

genomic repositories in a user-friendly web catalogue.  
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