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Alzheimer’s Disease 

https://stanfordhealthcare.org/medical-conditions/brain-and-nerves/alzheimers-disease.html 2
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Alzheimer’s Disease Cases are Increasing

https://www.alz.org/media/Documents/alzheimers-facts-and-figures.pdf 3

NIH Funding for Alzheimer’s Disease Research

https://alzimpact.org/research 4
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Risk Prediction and Drug Discovery for Alzheimer’s Disease

NIH / NIA U01 AG066833 5

The Alzheimer’s Disease Knowledgebase (AlzKB.ai)

Romano et al., Journal of Medical Internet Research 26, e46777 (2024)    https://AlzKB.ai 6

5

6



12/6/2024

4

The Alzheimer’s Disease Knowledgebase (AlzKB.ai)

Romano et al., Journal of Medical Internet Research 26, e46777 (2024)    https://AlzKB.ai 7

AlzKB.AI in Memgraph

https://AlzKB.ai 8
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Querying AlzKB using the Cypher language

https://AlzKB.ai 9

Can we use an LLM to query AlzKB?

https://AlzKB.ai 10

No! Accuracy = 0.5 to 0.55
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KRAGEN

Matsumoto et al., Bioinformatics, 2024, 40(6), btae353 11

Querying AlzKB using LLMs with In Context Learning (ICL)

Matsumoto et al., Bioinformatics, 2024, 40(6), btae353 12
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Deconstructing queries with Graph of Thoughts (GoT)

Matsumoto et al., Bioinformatics, 2024, 40(6), btae353 13

Querying AlzKB using LLMs with ICL, RAG, and GoT

Matsumoto et al., Bioinformatics, 2024, 40(6), btae353 14

n=1140 TFQs n=538 MCQs
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Querying AlzKB using KRAGEN

https://alzkb.ai 15

Querying AlzKB using KRAGEN

https://alzkb.ai 16
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ESCARGOT: Dynamic Graph of Thoughts 

Matsumoto et al., under review 17

ESCARGOT (in revision)

https://github.com/EpistasisLab/ESCARGOT 18
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Genetic Analysis of Alzheimer’s Disease

Bellenguez et al. Nature Genetics (2024)       https://www.nature.com/articles/s41588-022-01024-z 19

~ 100 genes associated with AD
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Automated Feature Selection and Machine Learning

https://AlzKB.ai 21

Data Preparation (n=30k)
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Defining Distance from Alzheimer’s Using a Variational Graph Auto Encoder

23

Knowledge-Guided Automated Machine Learning Using Map-Elites
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Knowledge-Guided Automated Machine Learning Using Map-Elites

25

Feature set 359

GABRB1  GABRR1  GABRA5  GABRE  GABRR3  GABRA3  

GABRQ  GABRG2  GABRB3  GABRA1  GABRD  GABRG3  

GABRA2  GABRP  GABRR2  CYP2C8  GABRG1  CYP2B6  

GABRA4  CYP2C19  GABRB2  TSPO  CYP2C9  GABRA6  

CYP3A4  UGT1A3  ALB  ABCC4  THBD  ABCC1  SLCO2B1  

UGT2B7  PTGS1  CYP2C9  CFTR  CXCL8  PPARG  

SLC22A11  ABCB1  PLAT  UGT1A1  SLCO1A2  SLC22A8  

CYP2C19  UGT2B4  BCL2  UGT1A9  SLC22A6  PTGS2  

CYP2C8

Drugs

Temazepam (a benzodiazepine)

Ibuprofen 

Gene Interpretation Using HumanBase 

https://hb.flatironinstitute.org/ 26

M1: Drug Metabolism

M2: Drug Metabolism

M3: Chloride Transport

M4: Chloride Transport

M5: Receptor Metabolism

CYP2C3

UGT1A1

SLC01A2

ALB

GABRA4

THBDABCC1

25

26



12/6/2024

14

Drug Interpretation 

27

Temazepam, a 

benzodiazepine, 

targets the GABA

neurotransmitter

The Digital Data Science Assistant 
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