Creating a Myxoma virus knowledgebase annotated with BioBERT, a
pre-trained biomedical language processing model for biomedical textmining, to characterize genomic variation of virus strains
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Results
NAMED ENTITY RECOGNITION RESULT

THE BIOMEDICAL TEXT-MINING PIPELINE

1. Title
1) Pre-training of model
Using pre-trained weights of BERT as published in the BERT repository
by Google which was pretrained on English Wikipedia and Books
Corpus[4].
2) Fine-tuning of model
Using Speices-800 datasets to train and test model[5]. This dataset is
focus on species names which can be used in NER.
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BERT: Natural language processing (NLP) and text mining
approaches have been used previously to identify valuable
information from published literature. Bidirectional Encoder
Representations from Transformers (BERT) showed
powerful performance in a wide range of NLP research.
Unlike other language models, BERT is designed to train
deep bidirectional representations from unlabeled text by
jointly conditioning on both left and right context in all
learning layers[1]. Users of BERT can use the model which
has been trained from immense resource by developers and
fine-tune their model based on their target, rather than use
their own hardware and time to train the model.
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3) BERN
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BioBERT: The performance of BERT leaves room for
improvement because the word distribution of general
corpuses of text, which prior NLP algorithms have been
trained on, are not well suited to biomedical literature,
creating challenges for the application of generalized text
mining models in biomedical knowledge engineering uses.
To address this, BioBERT was developed as a model
specifically trained for biomedical text (Figure 1)[2].
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Figure 5. Result of NER mission by using BioBERT and BERN. There are four different entity categories, gene/protein, drug/chemical,
disease and species. The targets are myxoma virus, related genes/proteins and drug/chemicals. In the title it only shows the article is
related to M013 protein, NF-kappa B and inflammasome pathways. BioBERT and BERN discovered different genes which is related to
myxoma virus in the abstract.
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Methods and Materials

Here we describe the application of BioBERT, a biomedical
text-mining model to automate the extraction of information
from public, scientific data sources in the construction of an
internal knowledgebase of Myxoma virus research findings.
This construct, in combination with other manually-curated
data sets from the scientific literature and open access
databases, will provide researchers with a highly explorable,
graph-based database for new insight discovery about
Myxoma virus biology. This research demonstrates the
effectiveness of using available programming languages and
deep learning techniques to rapidly construct and populate
purpose-built biomedical research knowledgebases to
enable new insight discoveries.
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Text mining is a powerful and rapidly developing technology that can be useful for helping humans find
relevant information in very large datasets. Text mining models pre-trained on biomedical corpora have
been shown to be promising. This study provides solid evidence that text-mining could be effectively
used on a specific subset of biomedical research to rapidly provide knowledgebases for new insight
discovery. For virus research and research in other areas where the knowledge may be less well known
or disseminated, text-mining can play a critical role in bringing together disparate sources into a single
research resource. By combining appropriate tools, we are enabling the discovery of useful information
more efficiently than current search methods.
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Figure 1. Overview of the pre-training and fine-tuning of BioBERT.
BERN: BERN is a neural Biomedical named Entity
Recognition and multi-type Normalization tool [3]. BERN
uses BioBERT named entity recognition(NER) models and
recognize known entities and discover new entities. It
provides Web-based service for researchers who want to
discover and tag entities in raw text and even PubMed
articles with PubMed ID.
Myxoma virus: We decided to focus on scientific knowledge
on the Myxoma virus, due to the fact that the data would be
of a manageable size and the types of knowledge, the data
would present enough variability for us to determine the
accuracy of BioBERT application.

Figure 3. Relative performance based on pretraining time of BioBERT NER model.

Figure 2. DGX-1 with V100 system components.
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Model

Total
Tokens

Total
Phrases

Phrases
found

Phrases
correct

Precision

Recall

F-1 score

BioBERT trained model

42298

767

827

592

71.58%

77.18%

74.28

Non-trained model

42298

767

5346

25

0.47%

3.26%

0.82

Figure 4. Performance evaluation result of the trained model and the non-trained model applied to scientific data
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