
KO Phenotype

(MGI- behavioral, neurological, or 
nervous system phenotypes)

KLF13 zinc-finger transcription factor
chromosome 15q13.3 Deletion syndrome 

(ID, seizures, schizophrenia, ASD, 
ADHD)

eosinophilic esophagitis1, myasthenia 
gravis2 Y

EYA2 protein phosphatase and transcriptional 
coactivator for SIX1

Visceral adipose tissue/subcutaneous 
adipose tissue ratio3, thiazide-induced 

adverse metabolic events in hypertensive 
patients4

Y

LMCD1 transcriptional co-factor Y

SLC13A3
High-affinity sodium-dicarboxylate 

cotransporter
Glomerular filtration rate17, chronic 

kidney disease17 Y

MEI4
Required for meiotic DNA double-strand 

break formation. Blood pressure measurement18

HTR1B
G-protein coupled receptor for 5-

hydroxytryptamine (serotonin)

Parasitemia in Tripanasoma cruzi 
seropositivity19, menarche20, capecitabine 

sensitivity21, chemotherapy-induced 
neutropenia/leucopenia22 , acute 

lymphoblastic leukemia23

Mice homozygous for a knock-out 
allele exhibit an increase in aggression 
and drinking behavior, altered spatial 

learning and operant conditional 
behavior, reduced anxiety-related 

response and startle reflex.

Y

MYOM1
Major component of the vertebrate 

myofibrillar M band Symmetrical dimethylarginine levels24

USP44
cysteine protease, functions as 

deubiquitinating enzyme

Response to antidepressant treatment 
(sexual side effects)25, breast size26, 

breast cancer27, 28

IGFBP7 IGF-binding protein
Retinal arterial macroaneurysm with 

supravalvular pulmonic stenosis
IgG glycosylation29, cotinine 

glucuronidation30

MPLKIP Putative regulator of mitosis and cytokinesis Trichothiodystrophy 4, nonphotosensitive

OPA1
Dynamin-related GTPase required for 
mitochondrial fusion and regulation of 

apoptosis

Optic atrophy 1; Optic atrophy plus 
syndrome; Glaucoma, normal tension, 

susceptibility to

Mice homozygous for an ENU 
mutation exhibit embryonic lethality, 
embryonic growth retardation and 
morphological abnormalities. Mice 
heterozygous for an ENU mutation 

exhibit abnormal cellular morphology, 
altered optic nerve myelination, 

abnormal response to a new 
environment and decreased vision

Y
Rare variants associated cerebellar and cortical atrophies even 

in patients with normal neurological exam31

Rare mutations associated with multiple abnormalities including 
thin cerebral cortex, hippocampal dysplasia, hypoplasia of 
corpus callosum, hypotrophic temporal lobes, gyral pattern 

anomalies, hypomyelination and global brain atrophy16

Neuroimaging phenotype

ICV

WM

WWOX
Putative oxidoreductase, tumor suppressor, 

plays a role in apoptosis.

Epileptic encephalopathy, early 
infantile, 28; spinocerebellar ataxia, 
autosomal recessive 12; esophageal 

squamous cell carcinoma, somatic

Response to antipsychotic treatment in 
schizophrenia (reasoning)5, 5-HIAA 
levels in CSF6, anorexia7, response to 

amphetamines8, educational 
attainment9, bipolar disorder(body 
mass index interaction)10,  obesity11, 

cardiac structure and function12, 
pulmonary function (interaction)13, 
radiation response14, forced vital 

capacity15

Increased brain weight Y

Tissue Volume Gene Function (GeneCards® OMIM NHGRI-EBI GWAS Catalog
Expressed in prenatal murine 

nervous system (GXD)



ZMAT4 Function unclear
Inattentive symptoms32, Parkinson’s 

disease (motor and cognitive)33, fasting 
plasma glucose34, refractive error35

Y

CNDP1
homodimeric dipeptidase identified as human 

carnosinase

TOX3

Transcriptional coactivator of the p300/CBP-
mediated transcription complex. Required 
for depolarization-induced transcription 

activation of the C-FOS promoter in 
neurons.

PCOS36, breast cancer37 Y

CAAP1 Anti-apoptotic protein

Smoking behavior38, drug-induced liver 
injury39, gallbladder cancer40, age-related 

hearing impairment41, visceral adipose 
tissue/subcutaneous adipose tissue ratio3

C16orf62
copper-dependent ATP7A trafficking 

between trans-Golgi network and vesicles in 
cell periphery

SLC35F4 Putative solute transporter

Bipolar disorder42, 43, bipolar disorder 
and schizophrenia44, ADHD (time to 
onset)32, HIV-1 control45, pulmonary 

function46

CACNB2
beta subunit of voltage-dependent calcium 

channel Brugada syndrome

Schizophrenia47, 48 bipolar disorder 
and schizophrenia44, ASD, ADHD, 

Bipolar, and schizophrenia 
(combined)49, response to antipsychotic 

treatment50, metabolite levels 
(HVA/MHPG ratio)6, protein QTL51, 
systolic blood pressure52-54, diastolic 

blood pressure52, 54, primary tooth 
development55, obesity-related traits56, 

blood pressure57, hypertension54

Delayed brain development Y

CTH
Catalyzes the last step in the trans-sulfuration 

pathway from methionine to cysteine
Cystathioninuria, Homocysteine, total 

plasma, elevated

Antipsychotic-induced QTc interval 
prolongation50, chemotherapy-induced 

alopecia58, inflammatory bowel disease59
paralysis Y

SEC14L5 Function unclear
Metabolite levels (HVA/MHPG ratio)6, 

lung-cancer asbestos exposure 
interaction60

RBFOX1
RNA-binding protein that regulates 

alternative splicing events

Bipolar disorder and schizophrenia44, 
ADHD and conduct disorder61, conduct 

disorder (interaction)62, response to 
antipsychotic therapy (extrapyramidal 

side effects)63, sleep time64, refractive 
error35, 65, obesity-related traits56, 

hyperopia66, myopia66, glaucoma67, 
allergic rhiniti68s, diabetic retinopathy69, 
metabolite levels (PC)70, phospholipid 

levels71, intraocular pressure72, 
periodontitis73, Dengue shock syndrome74, 
visceral adipose tissue adjusted for BMI3

Mice homozygous for a conditional 
allele activated in the brain exhibit 
infrequent spontaneous seizures, 

increased susceptibility to kainic acid-
induced seizures and lethality, and 

increased neuronal excitation

Y Common variants associated with temporal lobe volume75, 76

17q23.1–q23.2 microduplication involving TBX4 shows 
microcephaly, generalized volume loss, and simplified gyral 

pattern
Height77-82 Y

GM

CSF

TBX4 Transcription factor Small patella syndrome



FRG1
May play a role in regulation of pre-mRNA 

splicing, the assembly of rRNA into 
ribosomal subunits, or mRNA transport.

Possible role in facioscapulohumeral 
muscular dystrophy-1 Testosterone levels83

METTL4 Probable methyltransferase

Heschl’s gyrus morphology84, exercise 
(leisure time)85, PR interval in 

Tripanosoma cruzi seropositivity19, QRS 
duration in Tripanasoma cruzi 

seropositivity19, very long-chain saturated 
fatty acid levels86, acute lymphoblastic 

leukemia (childhood)87

Suggestive association for right HG area84

Abbreviations: ASD=autism spectrum disorder, ADHD=attention deficit hyperactivity disorder, ID=intellectual disability, VBP=variable by probe, NFD=not found in database.
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