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Current Bottleneck

• Crucial information trapped in full text (taxonomic 
treatments/descriptions) and is not machine-actionable.

• Habitat, trophic guilds and trait information is inconsistent 
across sources; taxon names drift across backbones and 
synonyms.

• Generic LLMs help extraction but are not reliable for science 
without vocabularies, provenance, and evaluation/curation.



The Project

Goal: an AI-powered, FAIR-compliant system that extracts and links 
biodiversity knowledge from literature (molecular and ecological).

Demonstrator: European soil invertebrates (springtails—
Collembola) as proof-of-pipeline

4 phases



Phase 1: Data harvesting

DNA barcodes

Metadata
Taxonomy

Traits
 Habitats

Trophic guilds 
(where available)

Manual Curation

1. Find taxonomy synonyms 
(cross check with different 
backbones)

2. Analyze literature for 
alternative writings on 
traits/TGs/habitats

3. Combine & Cross-check with 
other backbones

Outputs:
1. A FAIR, domain specific, curated dataset to the community

2. Terminology rules for habitats/TGs/traits



Phase 2: Annotation of BiodiversityPMC
Available at: https://biodiversitypmc.sibils.org/

1. Structured domain-specific vocabularies built 
from Phase 1

2. Normalized entities/terms in the corpus
3. Semi-manual curation

https://biodiversitypmc.sibils.org/


+230000 annotations of trophic guilds



Phase 3: AI Component - Current

1. utilize pretrained models (e.g. Llama, Qwen3)

2. use Retrieval-Augmented Generation (RAG) to 
retrieve accurate information from 
BiodiversityPMC through APIs

3. perform LLM Question & Answering 

4. lightweight fine-tuning (e.g., LoRA)

5. benchmarking-based fine-tuning

6. try to keep low computational footprint



Demostrator

Demonstrator is here https://qa.dev.sibils.org/

Extractive/Generative model + Dense/Sparse search Based on the provided 
documents, Collembola 
are primarily associated 
with detritivore and 
herbivore trophic guilds. 
They play a crucial role in 
decomposing organic 
matter and contribute to 
nutrient cycling within the 
soil food web. Their 
functional roles can vary 
depending on the 
ecosystem type and land 
management practices.

N-answer synthesis

https://qa.dev.sibils.org/


Next plans
Deployment as public 
service

• Web portal for easy access
• Chatbot for instant & 

interactive data discovery
• Filtering 
• Focusing

Supporting more 
functionalities

• More structured outputs
• Add new taxonomic groups



Project Values
• Extensibility: New taxonomic groups, traits, and scientific domains can be added with limited effort
• Scalability: The system can expand to process larger collections of publications, additional taxa, and 

new types of biodiversity information.
• Interoperability: Outputs can be produced using usable, enabling integration with other platforms 

and research infrastructures.
• FAIRness: Data are designed to be FAIR-ready.
• Traceability: Extracted information remains linked to its original publication and supporting 

evidence.
• Reusability: Structured outputs can be reused in databases, analytical workflows, knowledge 

graphs, and AI applications.
• Reliability: Controlled vocabularies, validated taxonomic sources, and evaluation procedures 

support consistent and trustworthy results.
• Openness: The project promotes open data, open standards, and broad access to biodiversity 

knowledge.



Partners



THANK YOU! 

Questions? 
sninidakis@hcmr.gr 
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