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Abstract: Systems biology 
questions often require integrating 
evidence across heterogeneous 
biological resources like literature, 
genes, proteins, pathways, and 
variants to build mechanistic, 
long-form explanations. We study 
LLM agents for this multi-source, 
multi-step reasoning setting and 
introduce ReAct-LF (ReAct for 
Long-form QA), a relevance-aware 
approach that filters intermediate 
evidence before scientific synthesis.
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Report: 
In RA, ILC2s secrete IL-5 [1,2] that 
recruits and sustains eosinophils 
(rEos), shaping type-2 immunity. 
IL-5 engagement of IL-5R on rEos 
activates JAK-STAT signaling [3], 
promoting rEos development, 
survival, and immunoregulatory 
activity. Mouse data indicate this 
ILC2–IL-5–rEos axis can be 
protective and pro-repair [4], 
suggesting therapeutic leverage 
to temper chronic inflammation.
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ReAct-LF : LLM agent for Long-form Scientific Question 
Answering in Systems Biology

How do the interactions between ILC2s, IL-5, and rEos contribute 
to a broader understanding of immune regulation in RA?
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ThinkSysBio is an 
expert-curated testbed for 
long-form systems biology 
QA. Each data sample 
contains doctoral-level 
questions, multi-source 
evidence, expert reasoning 
trajectories, and long-form 
scholarly reports.

Evaluation Results
Token Efficiency : 
ReAct-LF uses up to 60% 
fewer inference tokens 
than ReAct, making 
long-form question 
answering substantially 
more efficient.

Report Quality:  
ReAct-LF maintains 
broadly 
comparable report 
quality, but filtering 
can remove useful 
contextual 
scaffolding, leading 
to more focused 
reports.

Reasoning Behaviour : GPT/Gemini are stable, however, 
Claude/Llama struggle more with long reasoning chains.

Takeaways for Systems Biology
● LFQA Reasoning: Scientific long-form QA needs 

connections across multiple sources, not isolated retrieval.
● Evidence control: Relevance filtering can make 

multi-source reasoning substantially more efficient.
● Model Architectures: Beyond reasoning methodology, 

model’s capacity to preserve and connect evidence across 
long, multi-step contexts is also important.

GitHub: https://github.com/Charvijain16/LFQA_SB
Contact: charvi.jain@tu-dresden.de

ReAct-LF : Reason broadly, synthesize selectively.
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