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S5 Table: The categorized biological processes based on the AD-related pathways

Alzheimer's disease-related pathways

GO Term

GO Level

Inflammation and Immune System Activation

G0:0002763
G0:0001779
G0:0002221
G0:0002286
G0:0030593
G0:0042098
G0:0048245
G0:1902106
G0:0002573
G0:0002690
G0:0033559
G0:0042110
G0:0045637
G0:0050851
G0:0097028
G0:1902105
G0:0002521
G0:0002548
G0:0030099
G0:0048247
G0:0050663
G0:0002312
G0:0002643
G0:0002757
G0:0030595
G0:0070098
G0:0097529
G0:0002285
G0:0006909
G0:0019221
G0:0031349
G0:0032689
G0:0032729
G0:0032735
G0:0045576
G0:0046651
G0:0048469
G0:0050727
G0:0050900

Positive regulation of myeloid leukocyte differentiation

Natural killer cell differentiation

Pattern recognition receptor signaling pathway
T cell activation involved in immune response
Neutrophil chemotaxis

T cell proliferation

Eosinophil chemotaxis

Negative regulation of leukocyte differentiation
Myeloid leukocyte differentiation

Positive regulation of leukocyte chemotaxis
Unsaturated fatty acid metabolic process

T cell activation

Regulation of myeloid cell differentiation
Antigen receptor-mediated signaling pathway
Dendritic cell differentiation

Regulation of leukocyte differentiation
Leukocyte differentiation

Monocyte chemotaxis

Myeloid cell differentiation

Lymphocyte chemotaxis

Cytokine secretion

B cell activation involved in immune response
Regulation of tolerance induction

Immune response-activating signal transduction
Leukocyte chemotaxis

Chemokine-mediated signaling pathway
Myeloid leukocyte migration

Lymphocyte activation involved in immune response
Phagocytosis

Cytokine-mediated signaling pathway

Positive regulation of defense response
Negative regulation of interferon-gamma production
Positive regulation of interferon-gamma production
Positive regulation of interleukin-12 production
Mast cell activation

Lymphocyte proliferation

Cell maturation

Regulation of inflammatory response

Leukocyte migration
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G0:0071346
G0:0071347
G0:0071356
G0:0071560
G0:0001818
G0:0001819
G0:0002274
G0:0002366
G0:0002520
G0:0008285
G0:0031347
G0:0032660
G0:0034341
G0:0046649
G0:0001817
G0:0002367
G0:0002444
G0:0002577
G0:0002683
G0:0002684
G0:0002697
G0:0006954
G0:0032101
G0:0032609
G0:0032623
G0:0034097
G0:0045087
G0:0045321
G0:0050776
G0:0080134
G0:0001816
G0:0002682
G0:0006952

G0:0043409
G0:0043410
G0:0070372
G0:0070232
G0:0031663
G0:2001237
G0:2001234
G0:2001235
G0:0043065
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Cellular response to interferon-gamma
Cellular response to interleukin-1
Cellular response to tumor necrosis factor

Cellular response to transforming growth factor beta stimulus

Negative regulation of cytokine production
Positive regulation of cytokine production
Myeloid leukocyte activation

Leukocyte activation involved in immune response
Immune system development

Negative regulation of cell proliferation
Regulation of defense response

Regulation of interleukin-17 production

Response to interferon-gamma

Lymphocyte activation

Regulation of cytokine production

Cytokine production involved in immune response
Myeloid leukocyte mediated immunity

Regulation of antigen processing and presentation
Negative regulation of immune system process
Positive regulation of immune system process
Regulation of immune effector process
Inflammatory response

Regulation of response to external stimulus
Interferon-gamma production

Interleukin-2 production

Response to cytokine

Innate immune response

Leukocyte activation

Regulation of immune response

Regulation of response to stress

Cytokine production

Regulation of immune system process

Defense response

Negative regulation of MAPK cascade

Positive regulation of MAPK cascade

Regulation of ERK1 and ERK2 cascade
Regulation of T cell apoptotic process
Lipopolysaccharide-mediated signaling pathway

Negative regulation of extrinsic apoptotic signaling pathway

Negative regulation of apoptotic signaling pathway
Positive regulation of apoptotic signaling pathway
Positive regulation of apoptotic process
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G0:0043066 Negative regulation of apoptotic process 7
G0:0097191 Extrinsic apoptotic signaling pathway 7
G0:2001233 Regulation of apoptotic signaling pathway 7
G0:0008637 Apoptotic mitochondrial changes 6
G0:0042981 Regulation of apoptotic process 6
G0:0043491 Protein kinase B signaling 6
G0:0097190 Apoptotic signaling pathway 6
G0:0031325 Positive regulation of cellular metabolic process 5
G0:0071396 Cellular response to lipid 5
G0:0012501 Programmed cell death 4
G0:0071310 Cellular response to organic substance 4
G0:1901701 Cellular response to oxygen-containing compound 4
G0:0007586 Digestion 3
G0:1901700 Response to oxygen-containing compound 3
G0:0061097 Regulation of protein tyrosine kinase activity 11
G0:0050730 Regulation of peptidyl-tyrosine phosphorylation 10
G0:0046496 Nicotinamide nucleotide metabolic process 9
G0:0009166 Nucleotide catabolic process 8
G0:0023014 Signal transduction by protein phosphorylation 8
G0:0009119 Ribonucleoside metabolic process 7
G0:0006690 Icosanoid metabolic process 7
G0:0031331 Positive regulation of cellular catabolic process 6
G0:0033238 Regulation of cellular amine metabolic process 6
G0:0070301 Cellular response to hydrogen peroxide 6
G0:0010604 Positive regulation of macromolecule metabolic process 5
G0:0043085 Positive regulation of catalytic activity 5
G0:0043467 Regulation of generation of precursor metabolites and energy 5
G0:0046434 Organophosphate catabolic process 5
G0:0055086 Nucleobase-containing small molecule metabolic process 5
G0:0009893 Positive regulation of metabolic process 4
G0:0016052 Carbohydrate catabolic process 4
G0:1901136 Carbohydrate derivative catabolic process 4
G0:1901565 Organonitrogen compound catabolic process 4
G0:0006066 Alcohol metabolic process 4
G0:0055114 Oxidation-reduction process 3
G0:1901615 Organic hydroxy compound metabolic process 3
G0:0008347 Glial cell migration 8
G0:0032496 Response to lipopolysaccharide 7
G0:0042063 Gliogenesis 7
G0:0002833 Positive regulation of response to biotic stimulus 5
G0:0032103 Positive regulation of response to external stimulus 5
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G0:0051272 Positive regulation of cellular component movement 5
G0:0002831 Regulation of response to biotic stimulus 4
G0:0043902 Positive regulation of multi-organism process 4
G0:0048584 Positive regulation of response to stimulus 4
G0:0050865 Regulation of cell activation 4
G0:0051241 Negative regulation of multicellular organismal process 4
G0:0048522 Positive regulation of cellular process 4
G0:0098581 Detection of external biotic stimulus 4
G0:0001775 Cell activation 3
G0:0043900 Regulation of multi-organism process 3
G0:0048583 Regulation of response to stimulus 3
G0:0071216 Cellular response to biotic stimulus 3
G0:0098609 Cell-cell adhesion 3
G0:0050848 Regulation of calcium-mediated signaling 8
G0:1902532 Negative regulation of intracellular signal transduction 7
G0:1902533 Positive regulation of intracellular signal transduction 7
G0:0019932 Second-messenger-mediated signaling 6
G0:0007166 Cell surface receptor signaling pathway 5
G0:0009966 Regulation of signal transduction 5
G0:0010647 Positive regulation of cell communication 5
G0:0055085 Transmembrane transport 5
G0:0023056 Positive regulation of signaling 4
G0:0006810 Transport 3
G0:0048518 Positive regulation of biological process 3
G0:0015696 Ammonium transport 8
G0:0015914 Phospholipid transport 8
GO:0006820 Anion transport 6
G0:0008203 Cholesterol metabolic process 6
G0:0006811 lon transport 5
G0:0015844 Monoamine transport 5
G0:0044765 Single-organism transport 4
G0:0071702 Organic substance transport 4
G0:0010876 Lipid localization 3
G0:0031401 Positive regulation of protein modification process 8
G0:0051017 Actin filament bundle assembly 8
G0:0006468 Protein phosphorylation 7
G0:0042325 Regulation of phosphorylation 7
G0:0045937 Positive regulation of phosphate metabolic process 7

6

G0:0019220
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G0:0031532 Actin cytoskeleton reorganization 6
G0:0071560 Cellular response to transforming growth factor beta stimulus 6
G0:0016310 Phosphorylation 5
Positive regulation of transcription from RNA polymerase Il 12
G0:0045944 promoter
G0:1903036 Positive regulation of response to wounding 6
G0:0002833 Positive regulation of response to biotic stimulus 5
G0:1903034 Regulation of response to wounding 5
G0:0002831 Regulation of response to biotic stimulus 4
G0:0009611 Response to wounding 3
G0:0070887 Cellular response to chemical stimulus 3
G0:0071216 Cellular response to biotic stimulus 3
G0:1903708 Positive regulation of hemopoiesis 9
G0:0055076 Transition metal ion homeostasis 8
G0:1903706 Regulation of hemopoiesis 8
G0:0030193 Regulation of blood coagulation 7
G0:0032270 Positive regulation of cellular protein metabolic process 7
G0:0051247 Positive regulation of protein metabolic process 6
G0:0051246 Regulation of protein metabolic process 5
pathways with unclear Alzheimer’s disease relation
GO ID GO Term GO Level
G0:0035987 Endodermal cell differentiation 9
G0:0001942 Hair follicle development 8
GO0:0050691 Regulation of defense response to virus by host 8
G0:0050829 Defense response to Gram-negative bacterium 7
G0:0042742 Defense response to bacterium 6
G0:0009617 Response to bacterium 5
G0:0009620 Response to fungus 5
G0:0046847 Filopodium assembly 5
G0:0098542 Defense response to other organism 5
G0:0051707 Response to other organism 4

S5 Table: The categorized biological processes based on the AD-related pathways



S5 Table: The categorized biological processes based on the AD-related pathways

ALZHEIMER'S DISEASE | Newon
PP ce3y Modulation of gene expression
e B A I * Induction of apgoeptosgp ______ N
L | a-Secretase | |
______ |
R |
5] ion
! ———® Apoptosis | L Mitochondria l
[_&pp Fe65 » APP processing : |
| Decreased | |
| gy pmduf:%’on’l | I
e | | +—EacE] : |
v kA p-Secretase * [RTN3/4| | }
sAPPB | ) denl
Ll I e FaﬁTP itochondrial l
___________ in raitoc
———— e \] NCSTN| APH-1 I ________ _: mebrane potentiall — 7T Ty |
| y-Secretase Increased ROS |
v M ! |
Degradation *——~ Am(ylmd ACD—————————— ABAD } I
fﬁ) ; i |
N i g > G 5 '
lnactmtwn : & e I o
[ HEE AP sggregation ——n
|
' /v{F STNFR—®{ FADD |—»{Casrz | Ba . » [ TLCASEO®|CASPI-————— > Celldeath
Ohggmenc —_
o-synuclein
SNCA
Fragraentation g

A~
NAC™

—_———————— e

Calciur signaling
pathway Endoplasric reticulura (ER)
g _ AT
1toc) unction
~N || e s——so—»0————— - isdalitin______ o
5 ONOO DHE damoge
_ o Inflaranatic
Microgla O— Lipid pemx:dmmn
T-1 —-»
e ] - - (Tau-P)n — Newofbrillary s

i ﬁ]amems (PHFs) lang]zs (NFTs
- »[ TNF ——1— ___" Newronal injury GSKBB

. [case3]
-1t

5B CASP?

05010 915116
(c) Kanehisa Laboratories

Based on the KEGG database [4], oxidative stress, calcium signaling pathway, apoptosis,
inflammation, microglia activation and migration, apolipoprotein E and phospholipid transport
dysfunction, neurofibrillary tangle formation, DNA damage and protein oxidation are well-

known Alzheimer’s disease related pathways.
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