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a major challenge to improve the components 

of yield, nutritional value and industrial value 

of the seed.  

Understand the limiting factors of accumulation and quality of reserves. 
 

Seed maturation and reserves accumulation 
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Seed Development involves many regulatory element: 



Objectifs: 

Reconstruction of regulatory networks including  

!  -  the genetic and molecular levels, 

!   - environmental factors 

!   - the associated phenotypes. 

 

 In a systems biology approach,  that is, in an explanatory and 
predictive model. 

 

Using the data existing in the litterature and Text Data Mining (TDM).  



[..] We show that GerE binds to  two sites that  span the -35 region of the cotD promoter [..] 

 

Objectif : from text to network 
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Objectif : from text to network 



 Mutlidisciplinary approach:  
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Specify 
the 

question 

Train and 
apply 

methods 

Define the 
model and 
annotation 
language 

Annotate the 
text with the 
language 

L. Lepiniec 

A. Fatihi 

B. Dubreucq 

P. Zweigenbaum 
P. Bessierres 

C. Nédellec 

R. Bossy 

E. Chaix 

D. Valsamou 

Validate newly 
extracted 
knowledge 

 

Biologists 

Biologists 
TDM experts Informaticians Modelers 
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                Genetic analysis shows that  termination of the primary shoot meristem in 
  
 
I28 mutants requires an active CLV signaling patway, indicating that AP2 functions 
 
 
In stem cell maintenance by modifying the WUS-CLV3 feedback loop. 

Annotation language: using the Alvisae editor 
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Genes.  
Tissues.  
Metabolic pathway  
Regulatory network 

Entities 

Relations 
Agent (Gene)  Regulates activity of  Target (metabolic pathway). 
Agent (Gene)  Regulates expression of  Target (Gene). 
… 

                Genetic analysis shows that  termination of the primary shoot 
meristem in 
  
 
I28 mutants requires an active CLV signaling patway, indicating that AP2 
functions 
 
 
In stem cell maintenance by modifying the WUS-CLV3 feedback loop. 

Annotation language: using the Alvisae editor 



Ath annotation model: definition of the  entities 



Ath annotation model: definition of the  relations. 



Integration of entities and  relations: 



Ath annotation model: definition of the  relations. 



Instructions, exemples 



Guidelines 



What is a challenge 

Prediction task offered to the community 
in order to evaluate automatic systems. 

!  Two actors: organizers and participants. 
!  Both scientific and practical objectives. 
!  Assess the state of the art. 



The schedule of a challenge 

Corpus 
preparation 

Training set 
release 

Test set 
release 

Evaluation 

System 
development 

System 
adaptation 

Prediction 
Sharing 

Workshop 
& 

Papers 

BioNLP-ST 2016 
(ACL, Berlin, 2016) 

BioNLP-OST 2019 
(EMNLP, Hong-Kong, 2019) 



Our strategy 

Medical topics dominate the challenge 
landscape. 

Increase awareness on INRA's topics. 

Try out automatic systems genericity. 



Training 
(4/9) 

Development 
(2/9) 

Test 
(1/3) 

Corpus statistics & Split 

Documents 20 

Passages 87 

Tokens 44857 

Entities 7082 

Relations 2583 



Three data models 

Annotation 
schema 

•  Easy to 
handle 

•  Binary 
relations 

•  Relaxed 

Knowledge 
model 

•  Complete 
•  n-ary 

relations 

Challenge 
data 

•  Uniform 
•  Binary 

relations 
•  SeeDev-

binary 



Evaluation 

Output 

Binary relations 

Input 

Text Entities 



Results 

2019 

2019 

2019 

2019 



Methods & Algorithms 

2016 
!  Support Vector Machines 
!  Syntactic trees 
!  Hand-crafted rules 
!  Single-sentence 

2019 
!  Neural networks 
!  Embeddings 
!  Fully automatic systems 
!  Single-sentence 



Conclusions 

!  SeeDev is hard. 

!  State of the art didn't improve much in three years, but 

!  Improved genericity 

!  Neural Nets are still a burgeoning technology, relationship with linguistic and 
domain knowledge still unknown 



Final words 
!  SeeDev is inter-disciplinary research. 

!  The annotated corpus is the boundary object between plant and information 
extraction specialists. 

!  Exploitation of results: 

!  Assessment of confidence and quality of predictions. 

!  Linking with reference databases and experimental results. 
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Biogrid Database 

TDM, manual annotation 

TDM, predicted  annotation 


