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Genetics and cerebral structure

• Netrin 1 receptor gene DCC at 18q21.2

• Axon guidance (white matter)

• Midline commissure tracts

• Role in early organization of neuronal circuits

• Maturation of mesolimbic DOPAminergic

connections to the prefrontal cortex during 

adolescence

• Preferential expression in first fetal trimester

• NOX4 (NADPH Oxidase 4) 

• Superoxide production

• Neural stem cell growth



Genes and cerebral structure
• DRD2 gene has been linked to differences in 

structural connectivity between the basal ganglia 

structure with the frontal cortices. 

• Particularly, anterior cingulate cortex,  frontal 

cortex and cortex brain regions. 

• DRD2 is also associated with mood modulation 

and emotion processing

• Dopamine 2 receptor

• RBFOZ1 (RNA Binding Fox-1 Homolog 1) at 

16p13.3

• NMDA receptor 1 and voltage-gated calcium 

channels



Genes and cerebral structure

• CELF4 gene at 18q12.2 plays a key role in 

coordinating the synaptic function in excitatory 

neurons with  dynamic changes in expression 

during brain development

• ELAVL2 potentially aids in the regulation of gene 

expression pathways in human neurodevelopment

• LIN28B regulates cell pluripotency and 

developmental timing

• Mediates Lethal-7 miRNA in inflammation and 

immune response



Genetics and cerebral structure

• 7q34 SNP between MRPS33 (mitochondrial 

ribosomal protein S33) and BRAF

• Promotes BRAF (and MAPK signaling)

• Postsynaptic responses of hippocampal 

neurons

• Promotes KDM7A (lysine demethylase 7A)

• Central role in nervous system and midbrain 

development



Genes and cerebral structure

• MEF2C

• Regulation of synaptic function

• VRK2 and RSRC1 also

• TCF4 is involved in the synaptic plasticity and the 

excitability of prefrontal neurons

• CHD13 and ASTN2 involved with cell adhesion

• DRD and ANNK1



Genetics and cerebral structure
• Pleiotropic genes over-represented in frontal cortex

• Mainly expressed in neurons

• Not expressed in glial cells

• Non-pleiotropic genes enriched in occipital cortex
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Relationships

• Thought problems factor

• Eating disorders and Obsessive compulsive 

disorder (OCD) as well as bipolar disorder (BP) and 

schizophrenia (SCZ) load together

• Neurodevelopmental disorders (NDD) factor

• Autism spectrum disorder (ASD) and Attention 

deficit hyperactivity disorder (ADHD) load together 

• Internalizing disorders

• Major depression disorder (MDD) 

• Does not load with BP and SCZ. 



Relationships

• Significant genetic correlations for MDD with 

neuroticism, anorexia nervosa (AN), ADHD, AS, 

SCZ, BP, OCD, and Tourette’s.

• Unidirectional effect of neuroticism on depression

• Early onset depression associated with genetic 

risk for ADHD and neurodevelopmental 

phenotypes (ASD)



Role of genes

• SNP within MRSA opposing effects on AS and SCZ

• SNP within KIA1109 opposing effects on MDD and 

BPD

• SORCS3 cross-disorder locus in fetal development



Role of genes

• RBFOZ1

• Not associated with AN

• Implicated in aggressive behaviors

• NOX4

• Associated with SCA, BPD, MDD, AS, AN



Role of genes

• Neurodevelopmental disorders (NDD)

• Deletions in the region surrounding CELF4 

(18q.12.2) are associated with ASD and 

developmental and behavioral disorders.

• ELAVL2 potentially aids in the regulation of 

gene expression pathways in human 

neurodevelopment

• LIN28B associated with earlier age at 

menarche as well as with smoking



Role of genes

• MEF2C 

• Associated with SCZ and MDD

• VRK2 and RSRC1 also

• CHD13 and ASTN2 

• DRD and ANNK1 as well

• ADHD associated with MDD in adolescence



Role of genes

• OCD and compulsion symptoms: 

• KIT, GRID2, WDR7, and ADCK1

• BD and SCZ associations appear to be 
independent at 3 of the 8 shared loci:

• NCAN, TRANK1 and 7q22.3:105

• No genome-wide significant BD locus 
overlapped with those identified for MDD

• BD1 and SCZ  

• BD2 and MDD


