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1

Introduction

This document presents the Cancer Genetics (CG) task proposed for the BioNLP
Shared Task 2013.
The CG task aims to advance the automatic extraction of information from
statements on the biological processes relating to the development and progression
of cancer.
The BioNLP Shared Task series has been instrumental in encouraging the development of methods and resources for the automatic extraction of bio-processes
from text, but efforts within this framework have been almost exclusively focused
on molecular and sub-cellular level entities and events. For many domains of life
sciences, entities and events (or processes) at higher levels of biological organization such as cell proliferation, apoptosis, blood vessel development, and organ
growth are equally important. In particular, to be relevant to cancer biology, event
extraction technology should be generalized to be able to extract statements relating molecular-level entities and events to anatomy- level effects and organism-level
outcomes. We aim to advance the development of such event extraction methods
and the capacity of automatic analysis of texts on cancer biology through the Cancer Genetics (CG) task of BioNLP Shared Task 2013.
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Representation and Task Setting

The BioNLP Shared Task (ST) 2013 Cancer Genetics (CG) task is an event extraction task following the representation and task setting of the ST’09 and ST’11
main tasks.
The representation involves two primary categories of annotation: (physical)
entity annotation, and event annotation. Mentions of physical entities in text are
annotated as contiguous spans that are assigned types (e.g. C ELLULAR COMPO NENT , C ELL , T ISSUE , O RGAN ). References to reactions, processes and other
similar associations are annotated using the event representation, where each event
annotation (event for short) is associated with a specific contiguous span in text (the
event trigger), assigned a type (e.g. D EVELOPMENT, D EATH), and associated with
its participants (entities or other events), each of which is marked as participating
in the event in a specific role (e.g. Theme, Cause). Figure 1 shows illustrations of
some annotations.
In the shared task, participants in the CG task will be provided with gold standard annotations for entity mentions. The task thus focuses participants’ efforts on
the primary event extraction task. This task setting follows that of the main tasks
in ST’09 and ST’11 and will thus be familiar to participants who have taken part in
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Figure 1: Illustrations of event annotations.
these events and compatible with existing systems introduced to address existing
tasks. Additionally, this task setting allows the application of the evaluation criteria and tools introduced in the previous shared tasks, thus assuring that results are
broadly comparable across tasks and removing the need to define and implement
novel evaluation criteria.
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Document Selection

The corpus texts are selected as a random sample of documents relevant to a selection of subdomains central to cancer biology [8]:
• Evasion of programmed cell death, apoptosis
• Blood supply through new blood vessel development, angiogenesis
• Invasion and metastasis
• Modification of growth signaling
• Energy supply, glucose metabolism
And the mutations leading to aberrations in these processes. Specifically, the documents are selected through PubMed queries, iteratively refined to assure document relevance, optionally combined with manual relevance filtering when necessary.
For one of these subdomains, angiogenesis, the CG task will make use of a
recently introduced corpus, MLEE [12]. The event annotation of this corpus has
been recast and extended to match the CG task annotation guidelines.
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Entity Annotation

This section introduces the entity annotation applied in the CG task.

4.1

Annotation overview

The entity annotation marks mentions of selected types of entities in text. An entity
mention annotation is defined by start and end offsets (contiguous span) in text and
a type selected from a fixed set. The following types are defined for the CG task
(labels in gray are categories defined only for organization and are not used in
evaluation):
Type
O RGANISM
A NATOMICAL ENTITY
M ATERIAL ANATOMICAL ENTITY
A NATOMICAL STRUCTURE
O RGANISM SUBDIVISION
A NATOMICAL SYSTEM
O RGAN
M ULTI - TISSUE STRUCTURE
T ISSUE
D EVELOPING STRUCTURE
C ELL
C ELLULAR COMPONENT
O RGANISM SUBSTANCE
I MMATERIAL ANATOMICAL ENTITY
M OLECULAR ENTITY
G ENE OR GENE PRODUCT
C HEMICAL
P ROTEIN DOMAIN OR REGION
DNA DOMAIN OR REGION
PATHOLOGICAL FORMATION
C ANCER

Scope
organism mentions
structural organization of organism
anatomical entities w/mass
material ASs with structure
fiat parts of multicellular organism
ASs of multiple organs
ASs of multiple multi-tissue structs.
AS of multiple tissues
ASs of similar cells and ECM
ASs varying in granularity due to development
ASs of cell compartment, surrounded by PM
ASs that are parts of cells
gaseous, liquid or semisolid material ASs
anatomical entities without mass

Reference
taxonomy DBs
CARO
CARO
CARO
CARO
CARO
CARO
CARO
CARO
CARO
CL
GO-CC
CARO
CARO

genes, RNA and proteins
simple, non-repetitive chemical entities
parts of protein molecules
short, specifically identified spans of DNA
pathological material organism parts
cancerous pathological formations

gene/protein DBs
ChEBI
-

G ENE OR GENE PRODUCT and C HEMICAL mentions have been annotated also
in numerous other tasks in previous shared tasks in the BioNLP ST series, and
are annotated using similar guidelines. C HEMICAL is annotated with reference to
the Chemical Entities of Biological Interest (ChEBI) resource [5], and G ENE OR
GENE PRODUCT is annotated with reference to gene and protein databases such as
UniProt [3], Entrez Gene [10] and PFam [6].
C ELLULAR COMPONENT is annotated following the scope of the Gene Ontology cellular component subontology [1]. C ELL is annotated following
the scope of the Cell Ontology (CL) [2], expanded to incorporate also pathological
variants of cells that are part of canonical (healthy) anatomy such as cancer cells.
Mentions of anatomical structures at leves of granularity between the cell and
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the whole organism as well as organism substances (e.g. blood) and immaterial
anatomical entities (e.g. lumen) are annotated following the Common Anatomy
Reference Ontology (CARO) [7], using compatible species-specific OBO resources
as reference. The scope of these entity annotations is likewise expanded to cover
also pathological variants (e.g. cancerous liver).
Finally, pathological material organism parts that have no correspondence in
canonical anatomy (e.g. scars) are annotated as PATHOLOGICAL FORMATION,
with those that refer to cancerous entities marked more specifically as C ANCER.
In terms of mention types in text, the annotation for C HEMICAL and G ENE
OR GENE PRODUCT covers entity name mentions only, while the annotation for
other entity types covers entity name mentions, nominal mentions, and adjectival
mentions (e.g. “cancerous”).
Further details are given in the task annotation guidelines.
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4.2

Annotation process

The base entity annotation for the CG corpus will be created automatically using
state-of-the-art entity mention taggers for each of the targeted entity types.
To focus resources on the creation of event annotations, there is no separate
manual annotation stage for correcting the base entity annotation. Annotators
should correct errors in the automatically created entity annotation while creating event annotation, but the quality of the entity annotation will not be separately
assessed.
The following tools and resources will be used to create the base entity annotation:
Type
C HEMICAL
G ENE OR GENE PRODUCT
Anatomical and pathological entities

Tagger
OSCAR4
NERsuite
NERsuite

For C HEMICAL tagging, the OSCAR4 system [9] trained on the chemical
named entity recognition corpus of [4] will be applied. For G ENE OR GENE PROD UCT mention detection, the NERsuite1 system trained on the BioCreative 2 Gene
Mention task [14] corpus will be used. NERsuite will also be applied for the detection of anatomical entities and pathological formation detection, for this task
trained on an updated combination of the Multi-Level Event Extraction (MLEE)
[12] and Anatomical Entity Mention (AnEM) [11] corpora.
Based on evaluations of each of these tools, we estimate that the automatic
tagging performance will fall in the range 80-90% in both precision and recall, a
level of performance sufficient for the task.2

1

http://nersuite.nlplab.org/
The entity annotation serves as the basis of the event annotation, but it is not itself a target of
extraction for shared task participants as gold entity annotations will be provided as part of input.
For this reason, while quality is important, it is not a primary concern for the use of the corpus that
the entity annotation quality be as high as possible and that the marking is without any bias, and
automatic methods can thus be applied for this task.
2
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5

Event annotation

This section introduces the event annotation applied in the CG task.

5.1

Annotation overview

The event annotation marks references to reactions, processes and comparable associations that are in scope of the annotation using the event representation (Section 2). The following events are annotated for the CG task:
Event type
Arguments
A NATOMICAL
D EVELOPMENT
Theme(Anatomical/Pathological)
B LOOD VESSEL DEVELOPMENT
Theme(Anatomical/Pathological), At(Anatomical)
G ROWTH
Theme(Anatomical/Pathological)
D EATH
Theme(Anatomical/Pathological)
A POPTOSIS
Theme(Cell)
B REAKDOWN
Theme(Anatomical/Pathological)
C ELL PROLIFERATION
Theme(C ELL)
C ELL DIVISION
Theme(C ELL)
R EMODELING
Theme(T ISSUE)
R EPRODUCTION
Theme(O RGANISM)
PATHOLOGICAL
M UTATION
Theme(GGP)
C ARCINOGENESIS
Theme(Anatomical/Pathological), At(Anatomical)
M ETASTASIS
Theme(Anatomical/Pathological), To(Anatomical)
M OLECULAR
M ETABOLISM
Theme(Molecule)
S YNTHESIS
Theme(C HEMICAL)
C ATABOLISM
Theme(Molecule)
G ENE EXPRESSION
Theme(GGP)
T RANSCRIPTION
Theme(GGP)
T RANSLATION
Theme(GGP)
P ROTEIN PROCESSING
Theme(GGP)
P HOSPHORYLATION
Theme(GGP), Site(PDR)
D EPHOSPHORYLATION
Theme(GGP), Site(PDR)
ACETYLATION, U BIQUITINATION, etc. (defined similarly to P HOSPHORYLATION)
DNA METHYLATION
Theme(GGP), Site(DDR)
DNA DEMETHYLATION
Theme(GGP), Site(DDR)
PATHWAY
Participant(Molecule)+
G ENERAL
L OCALIZATION
Theme(Entity), At/To/From(Entity)
B INDING
Theme(Entity)+, Site(PDR OR DDR)+
D ISSOCIATION
Theme(Entity)+, Site(PDR OR DDR)+
R EGULATION
Theme(ANY), Cause(ANY), Site(PDR OR DDR)
P OSITIVE REGULATION
Theme(ANY), Cause(ANY) , Site(PDR OR DDR)
N EGATIVE REGULATION
Theme(ANY), Cause(ANY), Site(PDR OR DDR)
P LANNED PROCESS
Theme(ANY), Instrument(Entity)

Here, “Molecule” refers to an entity annotation of the type C HEMICAL or G ENE OR
GENE PRODUCT , “Anatomical” (“Pathological”) to one of any of the anatomical
(pathological) entity types (Section 4), “Entity” to any entity type, and “ANY” to
8

an annotation of any type, either entity or event. The indentation corresponds to
ontological relationships between the event types.3 For the definition and scope of
the event annotation, we rely primarily on the Gene Ontology (GO) [1].

5.2

Event argument roles

The role in which each event argument (entity/other event) participates in an event
is specified as one of the following.
Theme the entity/event that undergoes the effects of the event. For example, the
entity that is transcribed in a T RANSCRIPTION event or develops in a D E VELOPMENT event.
Cause the entity/event causing the event. Marks, for example, “P1” in “P1 inhibits
P2 expression”. Cause can only be specified for events of type R EGULATION
and its subtypes.
At,From,To : the location in which the Theme entity of a L OCALIZATION event is
localized (At) in L OCALIZATION events not involving movement or is transported (or moves) from/to (From/To) in L OCALIZATION and T RANSPORT
events involving movement.
Site the site on another participating entity that is modified in the event. Can be
specified for modification events such as P HOSPHORYLATION.
Instrument entity used to carry out a planned process.
Participant General role type identifying an entity that participates in some underspecified way in a high-level process. Only applied for participants in
annotations of the PATHWAY type.

5.3

Annotation process

The event annotation assumes the entity annotation (Section 4) as its input, and the
event annotation task is thus to identify references to events of the annotated types
in text, their participants, and to create event structures.
To assure that the quality and consistency of the event annotation are as high as
possible, the event annotation will be created (on the basis of the entity annotation)
entirely manually, without automatic support. This annotation effort will be carried
out using the BRAT annotation tool [13]. The annotation effort will be coordinated
3

For example, P OSITIVE
G ENE EXPRESSION.

REGULATION

is-a R EGULATION and T RANSCRIPTION part-of
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by Tomoko Ohta, and the setup and use of the annotation software and tools for the
evaluation of inter-annotator agreement will be supported by Sampo Pyysalo.
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