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From Local to Global: A Graph RAG Approach to Query-Focused Summarization.
https://doi.org/10.48550/arXiv.2404.16130
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GraphRAG

NeoChip’s (NC) shares surged in their first week of trading on the NewTech Exchange. However,
market analysts caution that the chipmaker’s public debut may not reflect trends for other technology

IPOs. NeoChip, previously a private entity, was acquired by Quantum Systems in 2016. The innovative

semiconductor firm specializes in low-power processors for wearables and loT devices.

NeOChip is a publicly traded company specializing in low-power processors for wearables and |0T devices.

Quantum Systems owned NeoChip from 2016 until NeoChip became publicly traded.

Quantum Systems is a firm that previously owned NeoChip.
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A large language model framework for literature-based disease—gene association prediction.

https://doi.org/10.1093/bib/bbaf070
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Article:
[title] Martin Likes Fish
[text] Martin is an Irish man. He loves sports. Martin also loves eating fish. One day, he has a dream. The dream is about fishing. However, Martin has a strange phobia: large

fish scare him. By the way, he has a pet fish. Martin and his pet fish are good friends with each other. Martin's pet fish loves swimming. Martin regularly kills other aquatic

creatures for the survival of his pet fish.

A list of bad relational triples that are not between "Martin" and "fish":
- "Martin", "is", "an Irish man"

- "Martin", "loves", "sports”

-"Martin", "has", "a strange phobia"

- "Martin and his pet fish", "are", "good friends to each other"

-"Martin's pet fish", "loves", "swimming"

A list of good relational triples between "Martin" and "fish":
- "Martin", "likes", "fish"

- "Martin", "loves", "eating fish"

- "Martin", "dreamed about", "fishing"

-"Martin", "scared of", "large fish"

- "Martin", "has", "a pet fish"
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Abstract
EGFR

Lung Cancer

PMID:28819788
rel: p110alpha specific inhibitor efficiently
inhibits EMT in colon cancer cells

PMID:32184803
rel: LMBR1 causes Syndactyly Type IV

PMID:30089727
rel: A478V is a gain-of-function mutation in
the SUR2 gene in Cantu syndrome
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Disease Gene Clinvar DG Score Evidence
(MESH:D005879) Tourette Syndrome (NCBI:114798) SLITRK1 Y (1) 100.0% % key: 43, other: 96
(MESH:D005879) Tourette Syndrome (NCBI:3067) HDC Y (2) 80.8% % key: 27, other: 30
(MESH:D005879) Tourette Syndrome (NCBI:83943) IMMP2L N (3) 76.4% |!E| key: 14, other: 18

cause PMID:17043892, IMMP2L possible rare cause of Gilles de |a Tourette syndrome
deletion mutation PMID:24549057, IMMP2L has intragenic deletions in patients with Tourette syndrome
phenotype PMID:27932244, IMMP2L dysfunction contributes to the neurodevelopmental phenotype of Tourette syndrome
predisposition to disease PMID:15103711, IMMP2L shows a tendency for association with Tourette syndrome predisposition
mutation previously reported PMID:21386874, IMMP2L has previously been proposed as a candidate gene for Tourette syndrome
(MESH:D005879) Tourette Syndrome (NCBI:114781) BTBDS N (4) 74.1% % key: 7, other: 42
(MESH:D005879) Tourette Syndrome (NCBI:3356) HTR2A N (5) 72.9% % key: 17, other: 56
(MESH:D005879) Tourette Syndrome (NCBI:13) AADAC N (6) 66.4% % key: 4, other: 15
(MESH:D005879) Tourette Syndrome (NCBI:1268) CNR1 N (7) 66.0% % key: 6, other: 43
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A comprehensive large-scale biomedical knowledge graph for Al-powered data-driven biomedical research.
https://doi.org/10.1038/s42256-025-01014-w
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PubMed ID 35820204
PubMed ID 36727417
PubMed ID 19434061
PubMed ID 25382637
PubMed ID 34242900
PubMed ID 33550763
PubMed ID 34168482
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PubMed ID 11201166

PubMed ID 37025056
PubMed ID 36111104

PubMed ID 35772080
PubMed ID 36675242
PubMed ID 36675695
PubMed ID 32515499
PubMed ID 32706087

PubMed ID 33899032
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Number of involved genes

IKraph

47/50 predicted drugs were later validated or proposed as treatment (COVID-19)

mmmmm Reported as treatment
mmmmsm Not reported as treatment but proposed

40 | mmmms Not reported as treatment and not proposed

<
Repurposed drug o
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Number of reported drugs

On average, new drugs can be predicted 9.4 years in advance (Cystic Fibrosis)
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KBLaM: Knowledge Base augmented Language Model.
https://openreview.net/forum?id=aLsMzkTe|9
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KBLaM
KBLaM

Comprehensive LLM sees full KB

Learnable @ End-to-end

Scalable (&) o0@)-time attention

RAG

LLM sees partial KB

Retrieval decoupled from LLM

0(N?)-time attention

24



GraphRAG (Microsoft, preprint)

LORE (Taiwan Al Labs, 2025)
Syt 2
qo°p
1 )

iKraph (Insilicom, 2025)

KBLaM (Microsoft, 2025)

25



	Slide 1: Knowledge Graph and LLM: Recent Methodologies and Applications
	Slide 2
	Slide 3
	Slide 4
	Slide 5: GraphRAG
	Slide 6: GraphRAG
	Slide 7: GraphRAG
	Slide 8: GraphRAG
	Slide 9: GraphRAG
	Slide 10: LORE
	Slide 11: LORE
	Slide 12: LORE
	Slide 13: LORE
	Slide 14: LORE
	Slide 15: iKraph
	Slide 16: iKraph
	Slide 17: iKraph
	Slide 18: iKraph
	Slide 19: iKraph
	Slide 20: iKraph
	Slide 21: KBLaM
	Slide 22: KBLaM
	Slide 23: KBLaM
	Slide 24: KBLaM
	Slide 25

