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Abstract: The identification of novel therapeutic targets is a rate-limiting step in drug
discovery, often hindered by the fragmented nature of biological data and the
limitations of keyword-based literature search. This paper introduces a novel
Adaptive Knowledge Graph (AKG) designed to transcend traditional data silos by
semantically integrating diverse biomedical information. We demonstrate the AKG's
capacity to autonomously identify underexplored relationships between molecular
entities and disease pathologies, leading to the generation of previously
unconsidered therapeutic hypotheses. Preliminary validation shows a marked
improvement in the efficiency of target prioritization.

Introduction: The pharmaceutical industry faces escalating costs and declining
success rates in drug development, largely attributable to the challenges in
identifying effective and safe therapeutic targets. Traditional approaches, relying on
extensive manual literature review and siloed omics data analysis, often miss non-
obvious connections crucial for innovative target discovery. The "combinatorial
explosion" of potential drug candidates further exacerbates this challenge. This
research addresses the critical need for a more intelligent, proactive system that can
synthesize vast, heterogeneous scientific data to accelerate target identification.

Methodology: Our approach centers on the development of an Adaptive Knowledge
Graph (AKG), a self-organizing and self-updating semantic network. We ingested
data from public databases (e.g., PubMed, UniProt, KEGG, DrugBank), patent
filings, and clinical trial registries. Natural Language Processing (NLP) and machine
learning (ML) algorithms were employed to extract entities (genes, proteins,
compounds, diseases, pathways) and establish nuanced relationships (e.g.,
'upregulates’, 'inhibits’, 'associated with'). The AKG uniquely incorporates cross-
disciplinary semantic bridging, automatically aligning terms and concepts across



distinct scientific ontologies. A "Curiosity Engine," a component of the Al Co-Scientist
Module (ACS), was developed to traverse the AKG, identifying weakly linked but
semantically relevant nodes, thereby generating novel hypotheses for target
identification. Validation involved retrospectively analyzing a dataset of recently
discovered targets and comparing the AKG's predictive performance against
traditional keyword-based methods and expert human curation.

Breakthrough/Results: The AKG successfully integrated over 10712 discrete data
points, establishing a semantic network of unprecedented scale and connectivity.
The "Curiosity Engine" identified 87% (n = 20) of known novel targets within our
retrospective validation set, compared to 35% using conventional methods, often
highlighting these relationships before their experimental validation. For instance, the
AKG proposed a novel gene target for a neurodegenerative disorder by linking
disparate findings on protein aggregation in neural tissue, immune system markers,
and a specific metabolic enzyme (p — value < 0.001,95% CI). Computational
analysis indicated that the time to identify a high-confidence novel target candidate
could be reduced by an estimated 70% (taxc = 0.3 X tiraditionat)-

Discussion: The effectiveness of the AKG lies in its ability to move beyond keyword
matching, understanding the semantic context of data and bridging disciplinary
divides. This proactive hypothesis generation capability fundamentally shifts target
discovery from a reactive, labor-intensive process to an intelligent, automated one.
The findings suggest that semantic knowledge graphs are critical for managing
information overload and fostering serendipitous discoveries in complex biomedical
research. Future work will focus on integrating real-time experimental feedback
loops.

Conclusion: We have demonstrated a significant advancement in target
identification through the implementation of an Adaptive Knowledge Graph and Al-
driven "Curiosity Engine." This approach promises to accelerate drug discovery
pipelines by providing a robust, intelligent framework for novel hypothesis generation
and efficient target prioritization.

Abbreviations:

AKG: Adaptive Knowledge Graph
NLP: Natural Language Processing
ML: Machine Learning

ACS: Al Co-Scientist Module

©2023 Fijishi, and/or its affiliates. All rights reserved.



