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Application of Large Language Models to
Building Knowledge Graph of Neuroscientific
Research Papers

1

Sofiia Yeremeieval and Nadiya Shv:

1

National University of Kyiv-Mohyla Academy sofiia.yeremeieva@ukma.edu.na

? National University of Kyiv-Mohyla Academy n.shvay@ukma.edu.ua

Abstract. In recent decades, the field of neuroscience has significantly
advanced. The number of neuroscientific fields and research projects
has increased, and so has the amount of knowledge gained. However,
a new challenge has emerged: the overwhelming amount of information
and publications. New articles are published every few minutes, and re-
searchers no longer have the capacity to keep up with all the new dis-
caveries. On the other hand, disciplines and specializations are becoming
increasingly narrow, and scientists rarely venture into other fields, focus-
ing all their efforts on their own research. Therefore, researchers require
efficient tools for reading and summarizing academic papers and uncov-
ering significant scientific knowledge.

In our approach, we suggest leveraging Large-scale Language Models
(LLMs) to construct a knowledge base that would extract critical the-
ses of articles and integrate them into a unified space. We propose the
NeuroKG knowledge graph that can uncover hidden connections between
keywards in articles through queries. This will streamline the analysis of
plenty of articles and promote broader connections across narrow scien-
tific areas. You can access the source code in the GitHub repository by
this link: https://github.com/yeremeieva/NeurokG

Keywords: Large Language Models - Knowledge Graphs - Neuroscience

1 Introduction

Over the past two decades, the field of neuroscience has advanced significantly.
This progress is evident in increasing r 1 projects such as the Human Con-
nectome Project. the Human Brain Project, ete (Yeung et al.. 2017). There has
also been a noticeable rise in the volume of publications in recent years. As
of 2016, in the biomedical field alone, more than 1 million papers are poured
into the PubMed database annuall; about two papers per minute (Landhuis,
2016). In contrast, scientists read an average of only 22 scholarly articles per
month (or 264 per year) (Van Noorden, R., 2014). Such a disparity between
existing information and what researchers can absorb is enormous. Unperceived
knowledge becomes equivalent to the absence of knowledge.




BucHOBKH

e JIiHrBICTMYHI MOJIEN1 € €PEKTUBHUM 3aCO00M 11 OOPOOKHM HAYKOBOI JIITEPATYpPHU;

e Po3po0iieHa METOAOJIOTIS JO3BOIMIIA MPOAHATII3yBaTH CTATTI Ta MO0y TyBaTH
00’ emuuii rpad 3HaHb,

e AHaii3 NIATBEPAUB IIIOTE3Y, 1110 BUKOPUCTaHHS Ipady 3HAHb JO3BOJISE MTOETHATH
1H(opMmallito 3 pi3HUX cTaTel JJI1 OTPUMaHHS HOBUX (IMMPUXOBAHUX ) 3B’ SI3KIB.
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JIxepena

» https://openneuro.org/

o https://portal.brain-map.org/

o https://live-papers.brainsimulation.eu/

e https://stats.kg.ebrains.eu/

o https://search.kqg.ebrains.eu/?category=Dataset

 Pan, S, Luo, L., Wang, Y., Chen, C., Wang, J., & Wu, X. (2024). Unifying Large Language Models and
Knowledge Graphs: A Roadmap. IEEE Transactions on Knowledge and Data Engineering, 1-20.

e Markus J. Buehler. (2024). Accelerating Scientific Discovery with Generative Knowledge Extraction,
Graph-Based Representation, and Multimodal Intelligent Graph Reasoning.
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