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AGAC Corpus – Design logic

In the proband of a 5-generation Scottish kindred, 3 members 

of which had adrenal hypoplasia (300200), Brown et al. (2003) 

identified a C-to-A transversion in the second exon of the DAX1 

gene... The mutation was associated with loss of Leydig cell 

responsiveness to human chorionic gonadotropin... The mutation 

resulted in a severe loss of DAX1 repressor activity.

https://omim.org/entry/300473
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➢ Bio-concept labels
• Variation: Abnormal in DNA, RNA, protein sequences or structures. 
• Molecular physiological activity: Activities at the molecule level including gene expression and other molecular 

activity. 
• Interaction: The associations among molecules or cells. 
• Pathway: Pathway like signal transduction pathway and metabolic pathway. 
• Cell physiological activity:  Activities at cell level, including cell responsiveness and the development and growth of 

cells or organs.  

➢ Regulatory concept labels
• Positive regulation: clue word or phrase that meant gain of function. 
• Negative regulation: clue word or phrase that meant loss of function.
• Regulation: neutral clue word or phrase which meant no loss or gain.

➢ Other Entities
• Disease, Gene, Protein, Enzyme
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➢ Thematic Relations
➢ ThemeOf: a theme of an event (or a regulatory named entities) is the object which undergoes a changes of its state 

due to the event. 
➢ CauseOf: a cause of an event (or a regulatory named entities) is the object which leads the event to happen. 



AGAC Corpus – Statistics

➢ We collected 500 abstracts from 
PubMed by using the MeSH terms 
“Mutation/physiopathology” and 
“Genetic Disease”

➢ The amount of the different concept 
labels vary from each other.



AGAC Corpus – AGAC features

➢ Imbalanced data
• It is naturally because the mutation reports tends to describe the 

process that in molecule level.
• It doesn’t mean that the other labels are not important. 
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➢ Latent topic annotation
• LOF and GOF context of a gene-disease association may not be 

directly visible from the text.
• The LOF and GOF topic should be inferred from the named entity 

annotations and the thematic role annotations.
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AGAC Track1

[1] Yuxing Wang, Kaiyin Zhou, Mina Gachloo, Jingbo Xia*. An Overview of the Active Gene Annotation Corpus and 
the BioNLP OST 2019 AGAC Track Tasks. BioNLP Open Shared Task 2019, Hong Kong.



AGAC Track – Task setting

• Task 1. NER

To recognize named entities appearing in given texts, and to assign 
them their entity class.



AGAC Track – Task setting

• Task 2. Thematic relation identification

To identify the thematic relation, ThemeOf, CauseOf, between 
named entities.



AGAC Track – Task setting

• Task 3. Mutation-disease knowledge discovery

To extract the triples of a gene, a function change, and a disease.



AGAC Track – Participants Performance

➢Task 1

➢Task 2

➢Task 3



AGAC Track – Conclusions

➢Various NLP technologies are applied on AGAC.

• Kernel-based linear classification model, SVM; modern neural network 
models, CNN and Bi-LSTM; pre-trained language representation model, Bert, 
which is very popular.

• The result shows that the modern network methods are better than classical 
machine learning methods in AGAC track.  

➢ The annotations in AGAC are helpful to do the LOF/GOF information 
extraction.

• See the results in Task 3. 



AGAC Applications1

[1] Yuxing Wang, Kaiyin Zhou, Jin-Dong Kim, Kevin Cohen, Mina Gachloo, Yuxin Ren, Shanghui Nie, Xuan Qin, Panzhong Lu, Jingbo 
Xia*. An Active Gene Annotation Corpus and Its Application on Anti-epilepsy Drug Discovery. BIBM 2019: International Conference 
on Bioinformatics & Biomedicine, San Diego, U.S, Nov, 2019.



AGAC Applications –
pharmacological hypothesis 

➢LOF-agonist/GOF-antagonist 

hypothesis1:
For a given disease caused by driven gene 

with Loss of function (LOF) or Gain of function 
(GOF) mutation, an targeted antagonist/agonist 
drug is the candidate drug to this disease.

[1] Zhong-Yi Wang and Hong-Yu Zhang. 2013. Rational drug repositioning by medical genetics. Nature biotechnology, 31(12):1080.

A mutated gene

Gain of function(GOF)

Loss of function(LOF)

Antagonist

Agonist



AGAC Applications – DAX1 example 

➢ In the DAX1 example, we inferred that LOF mutation in 
DAX1 resulted in adrenal hypoplasia. 

➢ Based on the  pharmacological hypothesis, the agonist 
drug targeting to DAX1 is the candidate drug for adrenal 
hypoplasia.

➢ To verify this, we found a drug in DrugBank that targets 
to DAX1 and acts as an agonist to active DAX1.



AGAC Applications – Epilepsy example 

① PubMed abstracts retrieval with 
epilepsy gene query.

② Abstracts filtering by keyword matching 
and sentence splitting.

③ Acquisition of gene-function change 
pairs by performing AGAC-based 
sequence labeling and LOF/GOF 
classification.

④ Prediction of novel anti-epilepsy drug 
by incorporating DrugBank gene-drug 
associations information. 



AGAC Applications – Epilepsy example 

➢ Among the 112 predicted drugs, 30 of 
them are recorded in Databases 
(DrugBank, TTD, Clinical Trails, 
Malacards) as anti-epilepsy drugs.

➢ The rest 82 drugs are considered as the 
potential drugs of epilepsy.

➢ Among the 82 drugs, 10 of them are 
multi-target drugs.
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