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From Natural Language to Life-Saving Drugs ¢ 7 2
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We preser?t a multi-agent system t.hat transforms.natural I3 e e e s
language into expert-level drug discovery. Chemists can = o )< | inhibitors with high /h
simply describe their target — "Generate GSK-3beta 2 e - activity
inhibitors with high docking score and low brain-blood -
barrier permeability” — and MADD delivers target
molecules in SMILES format, ready for experimental

validation. Our system currently addresses critical
therapeutic challenges including Alzheimer's, Parkinson's,
Multiple Sclerosis, Lung Cancer, Drug Resistance, and
Dyslipidemia, making advanced Al tools accessible to
researchers without coding expertise.

LLM Agents

MADD Architecture

MADD uses four specialized agents to coordinate molecule
discovery. The Decomposer breaks queries into subtasks \L \E J
and passes them to the Orchestrator, which builds action m—— \
plans and calls specialized tools—including generative _
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models (Transformer-based CVAE, LSTM-based GAN) and
predictive ML models for property prediction—achieving
92.3% tool selection accuracy. The Summarizer compiles
results into structured responses (95.3% accuracy), while
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the Chat Agent assists users with queries and missing data. 2> 8 ——— S S g S

Performance Comparison \ — — /
Fig. 1. MADD Architecture

MADD was evaluated on tasks of varying complexity
(S/M/L), achieving 79.8-86.9% accuracy. The system
significantly outperformed ChemAgent (12.4-16.4%) and

specialized chemistry LLMs: X-LoRA-Gemma (0.0-0.44%), - 245 base expert-validated queries expanded across 3
LlasMol (0.0-0.46%), and ChemDFM (0.0-5.31%). The  difficulty levels (S: 1 task, M: 1-3 tasks, L: 4-5 tasks)

Novel Benchmark & Dataset

MADD architecture demonstrates superiority over - Query types: target specification, molecular generation,
single-agent and LLM solutions in automating the drug property prediction, multi-step workflows

discovery process — from molecule generation to property - 3M+ molecules with DS, 1Cso, SA, QED for 6 diseases
prediction. (Alzheimer's, Parkinson's, Multiple Sclerosis, Lung Cancer,

Dyslipidemia, Drug Resistance)

Dataset ) M L

Creation of Generation of Verification of Dataset of

MADD 86.9 84.3 79.8 expert queries synthetic data synthetic data 245 queries
~ N ~ N\
ChemAgent 12.4 15.3 16.4
*Gemlnl
LIasMol 0.46 0.24 0.0
&) GpT
X-Lora-Gemma 0.44 0.12 0.0 % Claude
ChemDFM 5.31 0.33 0.0 \ \- /N \S

Fig. 2. The process of obtaining a validation dataset
Table 1. Comparison of the Accuracy (%) of g P &

MADD and baseline methods on datasets of different
complexity
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