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voltage-gated potassium channel complex
perikaryon

neuronal action potential

potassium channel activity

calcium-mediated signaling

cardiac conduction

voltage-gated potassium channel activity
plasma membrane

RNA polymerase Il proximal promoter sequence-sp...
growth cone

positive regulation of fatty acid beta-oxidation
myotube differentiation

positive regulation of renal sodium excretion
positive regulation of cell migration

negative requlation of kinase activity

positive regulation of systemic arterial blood ...
maternal behavior

Inhibitory postsynaptic potential

negative requlation of B cell apoptotic process
kalnate selective glutamate receptor activity

bile acid:sodium symporter activity

regulation of ion transmembrane transport
iInvadopodium

peripheral nervous system neuron development
iIntermediate filament organization

central nervous system projection neuron axonodg...
negative regulation of synaptic transmission, g...
positive regulation of glucose metabolic process
perinuclear endoplasmic reticulum

positive regulation of glycogen biosynthetic pr...
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regulation of rnodopsin mediated signaling pathway
cofactor binding

microtubule associated complex

neuronal cell body

cartilage development
phosphatidylinositol-3-phosphate binding

positive regulation of transcription from RNA p...
endothelium development

regulation of vascular permeabillity

epithelial cell proliferation

nuclear telomere cap complex

SMAD protein complex

neurofilament

connexin binding

transforming growth factor beta receptor, pathw...
intermembrane lipid transfer activity
double-stranded telomeric DNA binding
translation release factor activity

muscle tissue morphogenesis
sphingosine-1-phosphate signaling pathway
regulation of ventricular cardiac muscle cell m...
mannose metabolic process

SA node cell action potential

positive regulation of skeletal muscle fiber de...
cellular response to low-density lipoprotein pa...
negative regulation of telomere maintenance via...
protein targeting to ER

shelterin complex

G-rich strand telomeric DNA binding
phosphatidylinositol phosphate binding
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Top 30 of Enrichment
p-value

0.003
plasma membrane B

negative requlation of protein kinase activity ... e
postsynaptic density =
voltage-gated potassium channel complex &
Juxtaparanode region of axon = _
G-protein activated inward rectifier potassium ... % 0.001
negative regulation of pathway-restricted SMAD ... ®
dendrite morphogenesis =
R-SMAD binding
potassium channel regulator activity
collagen binding
activation of protein kinase B activity
cell junction
negative requlation of transforming growth fact...
actin binding
regulation of ion transmembrane transport i ® 7
negative regulation of SMAD protein complex ass... &
positive regulation of transcription, DNA-templ... @
oxidoreductase activity, acting on paired donor...
detection of mechanical stimulus involved In se...
cytokine-mediated signaling pathway @
negative regulation of protein catabolic process ®
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neuronal action potential ®
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potassium ion import @
transmembrane receptor protein tyrosine kinase ... &
regulation of epithelial cell proliferation
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plasma membrane

RNA polymerase |l proximal promoter sequence-sp...
intracellular signal transduction

muscle tissue morphogenesis

Juxtaparanode region of axon

cell junction

heart development

extracellular matrix organization

heparin binding

positive regulation of transcription, DNA-templ...
postsynaptic density

basement membrane

transcriptional activator activity, RNA polymer...
skeletal system development

regulation of heart rate by cardiac conduction
proteinaceous extracellular matrix

dendritic spine

regulation of cell migration

positive regulation of transcription from RNA p...
cartilage development

positive regulation of cardiac muscle cell diff...
postsynaptic membrane

skeletal system morphogenesis

actin binding

potassium channel requlator activity
voltage-gated potassium channel complex
midbrain development

Z disc

regulation of potassium ion transmembrane trans...
histone H3 deacetylation
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plasma membrane

Intracellular signal transduction

positive regulation of transcription, DNA-templ...
heart development

cell junction

proteinaceous extracellular matrix

basement membrane

Juxtaparanode region of axon

extracellular matrix organization

skeletal system morphogenesis

regulation of cell migration

postsynaptic density

adherens junction

dendritic spine

adult locomotory behavior

postsynaptic membrane

glutamate receptor signaling pathway

heparin binding

extracellular matrix

RNA polymerase Il proximal promoter sequence-sp...
protein kinase C-activating G-protein coupledr...
skeletal system development

neuron apoptotic process

positive regulation of Ras protein signal trans...
Z disc

face morphogenesis

calcium ion binding

endoplasmic reticulum lumen

regulation of fibroblast migration

positive regulation of transcription from RNA p...
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plasma membrane

Intracellular signal transduction

muscle tissue morphogenesis

juxtaparanode region of axon

heparin binding

proteinaceous extracellular matrix

RNA polymerase Il proximal promoter sequence-sp...
regulation of heart rate by cardiac conduction
postsynaptic density

cell junction

dendritic spine

extracellular matrix organization

adherens junction

cytoskeleton

regulation of potassium ion transmembrane trans...
Z disc

heart development

collagen catabolic process

positive regulation of transcription, DNA-templ...
protein kinase C-activating G-protein coupled r...
negative regulation of protein catabolic process
skeletal system development

positive regulation of Ras protein signal trans...
potassium channel regulator activity

regulation of fibroblast migration

G-protein activated inward rectifier potassium ...
neuronal cell body

basement membrane

positive regulation of protein kinase B signaling
collagen binding
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juxtaparanode region of axon

perikaryon

heart development

telethonin binding

FATZ binding

replication fork

meiotic spindle

negative regulation of delayed rectifier potass...
histone H4 deacetylation

cellular response to epinephrine stimulus
cellular response to hepatocyte growth factor s...
Schmidt-Lanterman incisure

potassium channel complex

peptidyl-lysine deacetylation

response to redox state

regulation of cCAMP-mediated signaling
chromatin silencing at telomere

hepatocyte growth factor receptor signaling pat...
diaphragm development

regulation of delayed rectifier potassium chann...
regulation of exit from mitosis

protein deacetylase activity

peroxidase activity

paranodal junction

regulation of myelination

Tat protein binding

oxygen carrier activity

NADPH binding

chromatin silencing complex

regulation of phosphorylation
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Top 30 of Enrichment

p-value
ossification & 0.015
negative requlation of macrophage activation |
calcium-dependent cell-cell adhesion via plasma... @
zinc Il ion transmembrane import o 0.01
anterior/posterior pattern specification —
histone H3 deacetylation &
embryonic skeletal system morphogenesis & S0
skeletal muscle tissue development &
RNA polymerase Il distal enhancer sequence-spec... A
transcription factor activity, RNA polymerase |... A& istHit
HMG box domain binding &
cartilage condensation
cellular zinc ion homeostasis ® °
positive regulation of mesenchymal cell prolife...
regulation of cell shape
heart development @ s
transcriptional activator activity, RNA polymer...
FAD binding
zinc lon transmembrane transporter activity o
imb development
transcriptional activator activity, RNA polymer...
blood circulation Category
response to virus .- o
positive regulation of phosphatidylinositol 3-k... o ® biological_process
RNA polymerase Il transcription factor complex =
ligand-gated ion channel activity A |
oxidoreductase activity — A A molecular_function
positive regulation of tyrosine phosphorylation... @
halir follicle development ®
positive regulation of epithelial cell prolifer... ® m cellular component
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regulation of cell shape

fllopodium

negative regulation of macrophage activation
elastic fiber assembly

negative requlation of interleukin-8 production
blood coagulation

endomembrane system

kalnate selective glutamate receptor activity
Inhibitory postsynaptic potential

zinc |l ion transmembrane import
morphogenesis of a branching structure
negative regulation of synaptic transmission, g...
regulation of microtubule polymerization
collagen metabolic process

actin filament binding

regulation of proteasomal ubiquitin-dependent p...
regulation of fibroblast migration

regulation of long-term neuronal synaptic plast...
regulation of JNK cascade

Intrinsic apoptotic signaling pathway in respon...
cellular response to nitrogen starvation

positive regulation of synaptic transmission
modulation of chemical synaptic transmission
DNA binding, bending

negative regulation of interleukin-6 production
regulation of short-term neuronal synaptic plas...
regulation of TOR signaling

paranode region of axon

cellular zinc lon homeostasis

glutamate receptor signaling pathway
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ossification

calcium-dependent cell-cell adhesion via plasma...
anterior/posterior pattern specification

histone H3 deacetylation

embryonic skeletal system morphogenesis
skeletal muscle tissue development

RNA polymerase Il distal enhancer sequence-spec...
transcription factor activity, RNA polymerase |...
HMG box domain binding

cartilage condensation

positive regulation of mesenchymal cell prolife...
transcriptional activator activity, RNA polymer...
FAD binding

imb development

transcriptional activator activity, RNA polymer...
blood circulation

DNA binding transcription factor activity

positive regulation of phosphatidylinositol 3-k...
RNA polymerase |l transcription factor complex
oxidoreductase activity

ligand-gated ion channel activity

positive regulation of tyrosine phosphorylation...
hair follicle development

positive regulation of epithelial cell prolifer...
cartilage development

dendrite morphogenesis

forebrain development

skeletal system development

cellular response to transforming growth factor...

cell junction Il
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Top 30 of Enrichment
p-value
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positive regulation of cardiac muscle cell diff... @
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regulation of cell adhesion &
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palate development s
positive regulation of protein complex assembly O
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extracellularly glutamate-gated ion channel act...
endothelial cell activation
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lonotropic glutamate receptor signaling pathway
kainate selective glutamate receptor activity ® 5
blood circulation
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brain development @ ®
face development o
lonotropic glutamate receptor activity i
embryonic limb morphogenesis @ Category
neuron remodeling %
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Top 30 of Enrichment
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sarcoplasmic reticulum |
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face development
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chemokine receptor activity
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morphogenesis of an epithelium
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positive regulation of chondrocyte differentiation
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transcriptional activator activity, RNA polymer...
cartilage development

anterior/posterior pattern specification

positive regulation of transcription, DNA-templ...
embryonic skeletal system morphogenesis

RNA polymerase |l proximal promoter sequence-sp...
embryonic limb morphogenesis

peripheral nervous system development
regulation of epithelial cell proliferation

DNA binding transcription factor activity

positive regulation of transcription from RNA p...
negative regulation of neuron differentiation
positive regulation of chondrocyte differentiation
embryonic cranial skeleton morphogenesis
L-serine transmembrane transporter activity
thyroid hormone receptor binding

liver development

phospholipid biosynthetic process

enhancer binding

histone deacetylase complex

repressing transcription factor binding
embryonic heart tube development

thyroid gland development

negative requlation of transcription from RNA p...
In utero embryonic development

histone deacetylase activity

myelination

positive regulation of branching involved in ur...
RNA polymerase Il transcription cofactor activity
fat cell differentiation
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plasma membrane

actin binding

focal adhesion

cytoplasm

postsynaptic density

cytoskeleton

postsynaptic membrane

positive regulation of transcription from RNA p...
microtubule plus-end

signal complex assembly

negative regulation of transcription from RNA p...
potassium channel regulator activity

DNA binding transcription factor activity

positive regulation of chondrocyte differentiation
transcriptional activator activity, RNA polymer...
regulation of G-protein coupled receptor protei...
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Top 30 of Enrichment
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immune response W
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Top 30 of Enrichment
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Top 30 of Enrichment
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transforming growth factor beta receptor signal... £ 0.015

embryonic limb morphogenesis ®
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negative regulation of transforming growth fact... &
2-acylglycerol-3-phosphate O-acyltransferase ac... & —
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negative regulation of fibroblast proliferation @
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protein complex assembly

peptidyl-tyrosine autophosphorylation

plasma membrane

non-membrane spanning protein tyrosine kinase a...
extrinsic component of cytoplasmic side of plas...
focal adhesion

actin binding

transmembrane receptor protein tyrosine kinase ...
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DNA binding transcription factor activity
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B cell receptor signaling pathway
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Top 30 of Enrichment
p-value

plasma membrane i 0.00025

actin binding &
postsynaptic density =
signal transduction ® 0.00015
cell junction a -
GTPase activator activity & 0.0001
cytosol B
neuron migration ® -
dendrite morphogenesis ®
cytoplasm
actin cytoskeleton
regulation of small GTPase mediated signal tran...
actomyosin
RNA polymerase |l proximal promoter sequence-sp...
cell cortex
cell-cell adherens junction | ® 35
Rab GTPase binding
axon guidance &
ATP binding A
basement membrane
heart development
cytoplasmic vesicle Category
cytoskeleton -
protein phosphorylation ®
transcriptional activator activity, RNA polymer... &
transmembrane receptor protein tyrosine kinase ... ® |
perinuclear region of cytoplasm 2 A molecular_function
postsynaptic membrane =
Intercalated disc =
transcription factor complex = m cellular_component

0.0002

5e-05

ListHIt

@ o1

® Dbiological process

0 2 4 0 8 10
Enrichment score



Statistics of GO Enrichment

B molecular function
B cellular_component
B biological_process
—-— p-value=0.05

-log10(p-value)




Top 30 of Enrichment

p-value
plasma membrane B
actin binding A HAOED
postsynaptic density - 0.0002
cytosol B
neuron migration & j B
dendrite morphogenesis o 0.0001
cell junction =
GTPase activator activity & - Sl
signal transduction &
cell cortex " s
ATP binding A Lt
actomyosin i
cell migration ® *
basement membrane @
axon guidance &
regulation of small GTPase mediated signal tran... e 25
intracellular signal transduction
cytoplasm
dendritic spine = ® ::
Intercalated disc =
lamellipodium C
positive regulation of apoptotic process ® Category
magnesium ion binding 2, -
synapse - ® biological process
neuron projection morphogenesis @
adherens junction = |
regulation of cell migration s A molecular_function
protein serine/threonine kinase activity 2
positive regulation of phosphatidylinositol 3-k... o
Rab GTPase binding A B cellular_component
0 3 0 9 12 15

Enrichment score



Statistics of GO Enrichment

10

B molecular function
B cellular_component
B Dbiological process

—-— p-value=0.05 .
L 6
=
e
-
=
o
—
O)
O
2
0
: N wol e : v+ 0O v e ¢ : T AT A T A S« A R A T N A PR A R o\ A ST AN o\ G A S AT
W20 GO %2+ SR G O D 0@ ™ (O GOR O™ (00 (R AT T 0T -+ 0T (e (00 (O (e 0% 0 50
‘\‘i\\é\i\g @%’3 \6“‘2@@ @»C'go:é’,; ‘o‘ag\cﬁ% 0‘?2\6?2@%‘? et d’f@“%‘@@@ﬁo\@g’&o@\@@g\\ 0?\26\55\}"@\ "3%‘*3?;\\ ﬁff;_@ic\i Ko‘ég;@’{%\c%i&\@
W\ S My 8O« (\\3\6 < \Z RO AL AL AR D AS WPANRMIPAN
L ﬁ\l@' P‘,‘Q'a- ((\0.{\6 Q‘(\ 0(‘}. ,@j'a' OV 0 (\‘E)-Q Qﬁ'e x O C \,ag(\ \\‘_l é)% OM2.0 ﬂeﬁ‘p (O Qe O\PceN e
o~ O ™ (00PN e 2 © N e ) (O X@Q HONGRT A O g0 o xS
e 20 s eV € O P Q0P N\ s e SVed @€ AP 293
C?" ((\\CROQ(O\%:% .P‘ C \Q’Q‘ 0@\ 6\@'&3 * \)G\@ @5@ C;\F' ‘Q}*&((\ C’%\\\)e\e\,‘auoa\\\)
G200\ Qo o)
< \6\; \
(\@f ‘\@,‘\- 0‘& S
6«\‘0%3\06? \’EJ»Q‘O(\
2N N\



Top 30 of Enrichment
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neuronal stem cell population maintenance =
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neuron migration — @
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positive regulation of protein homodimerization...
collagen-activated tyrosine kinase receptor sig...
meiotic chromosome segregation
positive regulation of alkaline phosphatase act...
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response to drug — @
regulation of resting membrane potential
positive regulation of heart contraction
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positive regulation of vascular associated smoo...
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AP-2 adaptor complex binding
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membrane hyperpolarization
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microtubule anchoring at centrosome
sarcoplasm
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anterior/posterior pattern specification

HMG box domain binding

embryonic skeletal system morphogenesis
cornified envelope

protein localization to photoreceptor outer seg...
heart development

actin cytoskeleton

face morphogenesis

chondrocyte differentiation

positive regulation of cardiac muscle cell diff...
receptor activity

negative regulation of cell adhesion

negative regulation of bone mineralization
peptidase inhibitor activity

plasma membrane

negative regulation of programmed cell death
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Statistics of GO Enrichment
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