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Introduction
• APOE4 gene is the highest genetic risk 

factor for Alzheimer's Disease 

• In the brains of APOE4 carriers we 
see

• Altered glucose & lipid metabolism

• Mitochondrial dysfunction

• Pentose Phosphate Pathway alterations

• Not seen in APOE3 carriers 

• How do these genes affect the 

processing of nutrients? 

• How is Alzheimer’s Disease 

related to the gut brain axis?

Reiman et al., 2004, PNAS 101:284-289

Reiman et al., 2005, PNAS 102:8299-8302
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Goal of the study:
To determine whether responses to inulin are APOE genotype-
dependent

Hypothesis: 

Inulin will be processed differently by each genotype leading to 
distinctions in systemic and brain metabolism and gut microbiome 
structure 



Study Design

Diet Prebiotic Diet Control Diet

Protein % 18.2 18.2

Carbohydrate % 67.8 60.2

Fat % 7.1 7.1

Fiber % 8.0 (Inulin) 8.0 (Cellulose)

Energy (kcal/g) 4.08 3.78
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E3FAD E4FAD

Taxonomy Fold Change Q value
Fold 

Change
Q value

Inulin

Ctrl

Inulin

Ctrl

Turicibacter -2.11 2.96E-06 -0.47 0.03

Lactobacillus +1.21 9.69E-04 +1.48 0.02

Prevotella +1.48 1.11E-03 +1.78 2.17E-03

Escherichia 

Coli

(E. Coli)

+2.52 3.81E-04 -3.28 8.76E-04

Bifidobacterium +2.10 2.20E-06 0.11 0.95
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Short Chain Fatty Acid Changes



Fold Change

Inulin

Ctrl

Pathway Biochemical Name E3FAD E4FAD

Tryptophan Metabolism

indoleacrylate 2.91 5.68

indolepropionate 6.42 9.68

serotonin 1.37 1.29

indoleacetylglycine 1.55 0.65

N-acetyltryptophan 1.3 0.81

Tyrosine Metabolism

phenol sulfate 0.23 0.87

phenol glucuronide 0.21 2.11

p-cresol glucuronide 0.08 0.14

Pentose Metabolism 

ribose 1.67 1.41

ribitol 0.99 2.01

ribonate 1.46 2.08

ribulose/xylulose 1 1.37

arabitol/xylitol 0.87 2.67

arabonate/xylonate 1.22 1.36

sedoheptulose 0.82 1.68

TCA Cycle

isocitric lactone 1.28 1.73

alpha-ketoglutarate 1.73 2.53

succinate 1.03 2

fumarate 1.23 1.6

malate 1.24 1.44

Primary Bile Acid Metabolism
cholate 1.06 10.92

beta-muricholate 1.82 16.81

Secondary Bile Acid Metabolism

deoxycholate 0.8 8.78

ursodeoxycholate 1.37 82.41

7-ketodeoxycholate 0.86 82.44

ursocholate 1.76 22.69

Systemic Metabolic Changes
Brain Metabolic Changes



E3FAD E4FAD

• Altered diversity 

• Increased abundance of 

Lactobacillus and Prevotella

• Reduced abundance of 

Tuicibacter

• Enlarged cecum size

• Increased levels of cecal SCFAs

• Increased scyllo-inositol level in 

vivo (hippocampus) and in the 

brain tissue 

• Altered metabolic pathways 

related to TCA, PPP and bile 

acids

• Decreased abundance of E. 

Coli

• Decreased level of 5-

hydroxyindoleacetate in the 

brain

• Reduced level of myo-inositol in 

the brain 

• Altered metabolic pathways in 

periphery related to tryptophan 

and tyrosine

• Increased abundance of E. Coli 

• Increased abundance of 

Bifidobacterium

• Increased levels of Scyllo-inositol 

in plasma samples

• Increased levels of acetylcarnitine

(C2) in the brain


