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Background:Mitochondria provide energy for brain cells by the process of oxidative phosphorylation. 
Mitochondrial abnormalities and deficiencies in oxidative phosphorylation have been reported in 
individuals with schizophrenia (SZ), bipolar disorder (BD), and major depressive disorder (MDD).
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4 of 15 proteins found to be differentially 
expressed in schizophrenia are associated 
with metabolic or mitochondrial function. 

25 of the 51 significantly differentially 
expressed proteins in bipolar disorder 
were associated with metabolic  or 
mitochondrial function.

Protein abnormalities in dorsolateral 
prefrontal cortex in schizophrenia and 
bipolar disorder using 2-dimensional gel 
electrophoresis.

Pennington  et al, 2008, Molecular Psychiatry



Affective disorders, antidepressant drugs and brain metabolism. Moretti A, Gorini 
A, Villa RF. Mol Psychiatry. 2003. 





Gene groups related to energy shuttles and oxidative metabolism, as well as certain 
amino acid metabolic pathways, exhibit reduced expression in schizophrenia. 

Middleton et al, 2002, Neuropsychopharmacology

One of the most important functions of the malateshuttle is to transfer hydrogen ions 
[in the form of reduced nicotinamideadenine dinucleotide(NADH)] from the cytoplasm 
into the mitochondria. Therefore, schizophrenia may be associated with increased [H]-
reducing equivalents in the cytosol.



Demographics:  DLPFC was obtained from four groups of subjects.  All subjects had 
rapid death and absence of prolonged hypoxia prior to death. 

Shaoet al, 2008, Annals of Medicine



The Mitochondria Common Deletion

ÅIs 4.9 kb in size.

ÅAccumulates in various brain regions during aging together with an OXPHOS decline 
(Corral-Debrinskiet al., 1992, Nature Genetics)

ÅPlays a major role in classical mitochondrial disorders (Wallace, 1999, Science; Dimauro
and DiDonato, 2005, Annals of Medicine)

ÅIs viewed as an indicator of long lasting mitochondrial oxidative stress.

Sabunciyanet al., 2007, Journal of Neural Transmission
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The mitochondrial common deletion is increased in aging and in psychiatric disorders.

The mitochondrial common deletion by PCR analysis was detected at significantly 
higher levels in BD compared to controls. 

Group n
Fold change compared to 

controls Pvalue

Controls 37

BD 12 2.12 0.006

MDD 15 1.82 0.077

SZ 14 1.59 0.17
Shaoet al, 2008, Annals of Medicine



There was a strong effect of sex on mtDNA deletion, 
most pronounced in the three psychiatric groups. 

For example, female BD group was significantly elevated in the common deletion compared to  the 
female control group (2.9 fold change, p = 0.01), while the male BD group showed a trend for elevated 
common deletion compared to male controls (1.8, p = 0.07).



Affymetrix GeneChip Mitochondria Resequencing Array

ÅGenomic DNA was isolated from DLPFC for 77 subjects
Å300 ng DNA was used to amplify the mitochondrial genome in 3 long overlapping  PCR 
fragments
ÅPCR reactions were quantified and equimolar amounts were pooled together to fragment 
using the GeneChip Fragmentation Reagent
ÅUsing the GeneChip Resequencing Assay Kit, samples were labeled and hybridized to the 
arrays
ÅArrays were washed and stained on the Affymetrix Fluidics 450 station and scanned on 
the Affymetrix 7G Scanner using GCOS software
ÅGSEQ software was used to create the output .CHP files
ÅThe AffyMito Analysis Application created by Eric
Wang, produced report files with call rates, rCRS 
concordance differences and haplogroup 
assignments in addition to intensity and base call 
files.

Rollins et al, 2009, PLoSONE


