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Abstract Chemical-disease relation (CDR) extraction is significantly important to various areas of biomedical research and health care.
Nowadays, many large-scale biomedical knowledge bases (KBs) containing triples about entity pairs and their relations have been built. KBs
are important resources for biomedical relation extraction. However, previous research pays little attention to prior knowledge. In addition,
the dependency tree contains important syntactic and semantic information, which helps to improve relation extraction. So how to effectively
use it is also worth studying. In this paper, we propose a novel convolutional attention network (CAN) for CDR extraction. Firstly, we
extract the shortest dependency path (SDP) between chemical and disease pairs «in a sentence, which includes a sequence of words,
dependency directions, and dependency relation tags. Then the convolution operations are performed on the SDP to produce deep semantic
dependency features. After that, an attention mechanism is employed to learn the importance/weight of each semantic dependency vector
related to knowledge representations learned from KBs. Finally, in order to combine dependency information and prior knowledge, the
concatenation of weighted semantic dependency representations and knowledge representations is fed to the softmax layer for classification.
Experiments on the BioCreative V CDR dataset show that our method achieves comparable performance with the state-of-the-art systems,
and both dependency information and prior knowledge play important roles in CDR extraction task.
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1 Introduction

The extraction of chemical-disease relation (CDR)
provides additional supportto precision medicine
efforts. It is of essentialimportance to the clinical
disease diagnosis, treatment and drug development
[1, 2]. However, manually extracting these relations
from biomedical literature into structured
knowledge bases, such as Comparative
Toxicogenomics Database (CTD) [3], is expensive,
time-consuming, and difficult to keep up-to-date.
Automatically extracting CDR from the literature is
becoming increasingly important for precision med-
icine as well as drug discovery and basic biomedical

research.

To further promote the development of systems
for extracting chemical-disease interactions, a chal-
lenging task of automatic extraction of CDR from
biomedical literature is published on BioCreative V
[4]. It consists of two specific subtasks: (i) disease
named entity recognition and normalization (DNER)
and (ii) chemical-induced diseases (CID) relation
extraction. This paper focuses on the CID subtask at
both intra- and inter-sentence levels. The intra-
sentence level means a given pair of entity men-
tions is within the same sentence, while the inter-
sentence level means a mention pair is in two dif-

ferent sentences.

Since then, much research has been investigated

for CDR extraction, such as rule-based methods [5],
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