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Natural products play an important role in drug discovery. Many of the drugs in the market today 
were discovered based on the study and synthesis of isolated natural products. The search for 
natural products is a non-trivial task: in a step known as dereplication, a natural product chemist has 
to determine what has already been reported to avoid re-isolating already known natural products. 
With the growth of scientific literature, however, this can become a daunting task.  
 
This is our motivation for developing a framework for extracting biological activities of natural 
products from literature. We define a biological activity as a change of state of a target brought 
about by its interaction with a natural product. We analyse biological activities as events and hence 
apply event extraction methods in extracting them from text. In each extracted biological activity, 
the following information are included: the name of the natural product, the activity observed, the 
target (may be a gene, a protein, a cell/cell group, or a microorganism) and the disease associated 
with the target. We believe that natural product-based drug discovery becomes more focused with 
such a framework for extracting biological activities from unstructured data. We aim to support 
more efficient searching and recording of phenotype-drug relationships between pharmacogenomic 
concepts such as targets, drugs and diseases. In this research, we define drug as a natural product (a 
chemical compound produced naturally by a living organism) and we relate drugs to targets in the 
context of biological activities. 
 
The information extraction framework is currently under development. It consists of three modules, 
namely, a named entity recogniser, a coreference resolver and an event extractor. We first 
implement a named entity recogniser for classifying entities as one of chemical entity, source 
organism, target, activity and disease. Coreference chains are formed by the coreference resolver to 
link together coreferring expressions. The event extractor then detects event triggers such as verbs 
and nominalised verbs and identifies event arguments such as theme (the target), agent (the natural 
product), activity and associated disease. We particularly focus on the development of the machine 
learning-based coreference resolver which we believe will improve named entity recognition in the 
context of event extraction. 
 
Since there is no available annotated corpus in the domain of natural products, developing one is 
necessary to support the development and evaluation of the framework. We develop a corpus with 
annotations at three different levels, namely, (a) term, (b) coreference and (c) event. The corpus 
consists of twenty (20) open access, full-text articles from the domain of marine natural products 
chemistry. Term annotations were incorporated to tag relevant named entities as one of the 
following semantic types: chemical entity, source organism, target, activity and disease. 
Coreference annotations were added to link expressions (e.g. pronouns, lexical noun phrases, 
abbreviations and numerical references) which corefer with the named entities. Event annotations 
were then added to capture the relationships among the entities by placing each biological activity 
in an event frame with slots for details pertaining to agent (the natural product and its source 
organism), theme (the target), activity and associated disease. The corpus will be publicly accessible 
once completed.  


