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Motivation

ENVIRONMENTS and the Encyclopedia of Life (EOL)

Community Standards promote data exchange and facilitate large-scale integrative
biological analysis. Structured information available in biological databases is paramount
to this end. However the discovery potential increases once input based on the
knowledge existing in the scientific literature, usually hidden in plain text format, is
considered.

http://environments-eol.blogspot.com

The identification of environment descriptive terms, such as “terrestrial”, “aquatic”,
“lagoon”, “coral reef”, in text can be employed in mining crucial environmental context
information.
Applying such an approach in biomedical, ecology and biodiversity-related literature and
data fields can be employed to characterize biological entities, such as genetic
sequences and organism species, and fill-in current knowledge gaps.
Functionality – Features

A project aiming at processing the Encyclopedia of Life's (EOL) [2] Taxon
pages to extract descriptions of their environmental context. Such input
will subsequently employed to answer integrative large-scale biological
questions. Funded by the EOL Rubenstein Fellows Program [3].
Retrieving all species belonging to a specific
group (e.g. Invertebrates), associated with a
particular environment (e.g. coral reefs, Figure
3) and occurring in a specific region (e.g. IndoPacific Ocean) requires the harvesting of
information available in a diverse range of
resources.
Taxonomy information and species occurrence
data can be combined to this end.
Figure 3: A coral reef (ENVO:00000150) in
To fill-in, however, the missing pieces of the
Australia’s Great Barrier Reef (image: Flickr by
puzzle, the mining of species environmental
ciamabue).
context from the scientific literature is required.

The EOL by collecting the available information about a given taxon is a
one-stop-shop that greatly facilitates exploring such questions.

From Signals to Environmentally Tagged Sequences

Figures 1, 2: Left: a grassland in Northern Greece: Any occurrences of grassland (ENVO:00000106) and
meadow (ENVO:00000108) will be identified in text and mapped to the corresponding EnvO identifier
(image: Flickr by Nick-K). Right: similarly for glacier (ENVO:00000133) and alpine glacier (ENVO:00000085)
(image: Wikipedia by Onderwijsgek) and the rest of the EnvO names and synonyms.

A pipeline capable of annotating genetic sequences based on environment descriptive
terms occurring within the records and/or in the relevant literature of highly similar
sequences (Figure 4).

ENVIRONMENTS is an open source, dictionary-based, named entity recognition tool
supporting such term identification. The Environment Ontology (EnvO) [1] a community
resource offering a controlled, structured vocabulary for biomes, environmental features,
and environmental materials, serves as the source of names and synonyms for such
identification process (Figures 1, 2, 3).
Built on the software infrastructure of tools characterized, among others, by fast
performance (Pafilis et al., submitted) ENVIRONMENTS is capable of addressing the
challenge posed by the ever increasing biomedical, ecology, and biodiversity literature
and data.
Given a folder with plain text files, ENVIRONMENTS, based on its name and synonym
dictionary, reports the detected environment descriptive term, its start and end position
in each document, and the corresponding Environment Ontology identifier.
To improve detection ENVIRONMENTS allows for orthographic variation in the way the
terms are written (e.g. plural forms and spacing/hyphenation like in "freshwater", "freshwater", and "fresh water").
Such flexibility accounts for better matches between EnvO terms as they exist in the
ontology and the way they occur in the literature and database records fields. An
extensively manually curated stopword list is safe-guarding against increased false
positives (e.g. due to multiple meanings, such as “range, to range, ranges”).

Figure 4: Sequence similarity searches combined with data record and literature retrieval, EnvO term
recognition, statistical analysis and visualization to predict the environmental context of novel sequences.

• Current focus: 16S rRNA microbial sequences
• Input: OTU sequences and species abundance data
• Output: a range of visualizations such as tag clouds and heatmaps characterizing
OTUs and samples according to matched EnvO term
On-going collaboration with Dr. C. Quince, Dr. U. Ijaz (Uni. Of Glasgow), Dr. A.
Oulas, Mrs C. Pavloudi (HCMR Crete), Mrs J. Schnetzer (MM-MPI, Bremen),
Dr. Simon Berger (HITS). Relevant hands-on workshops ("hackathons", Sept
2012, coming June) at HCMR Crete are funded by the EU COST Action
ES1103: Microbial ecology & the earth system: collaborating for insight and
success with the new generation of sequencing tools [4].

ACTION ES1103

Next Steps
Availability
The ENVIRONMENTS software (BSD license) along with its dictionary
and its stopword list (both CC-BY-NC-SA license) will be made
available at: http://environments.hcmr.gr
Sister Project: SPECIES, http://species.hcmr.gr, a command line
application capable of identifying taxonomic mentions in documents.

To evaluate the ENVIRONMENTS recognition
accuracy a gold standard corpus based on relevant
sections of EOL Taxon pages, such as Habitat and
Ecology, is being prepared.
Conducting co-mentioning analysis among organism
species names and environment descriptive terms
(Figure 5).
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Figure 5: A tag cloud of environment
descriptive terms significantly co-mentioned
in PubMed with a small European snail
Nassarius reticulatus. Term font-size
corresponds to z-scores (figure created
using [5], April 2013).

