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Mapping of mitochondrial ferritin in the brainstem of Macaca fascicularis.
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Background: Mitochondrial ferritin (FtMt) is a novel protein encoded by an intronless gene
mapped on chromosome 5q23.1. Compared with the ubiquitously expressed traditional
ferritin (H-ferritin and L-ferritin), FtMt has been found in fewer locations including the testis,
heart and brain. Previous studies have reported that the expression of FtMt in mouse and
human brain is predominantly localized to neurons and partly to glial cells, and FtMt exerts
protective effects on neurons by maintaining normal function and regulates apoptosis in
Alzheimer’s discasc and Parkinson’s disease. However, little information available about the
distribution of FtMt-positive neurons in the brain.

Purpose: To further explore the function of FtMt in neurodegenerative disease, we mapped
the distribution patterns of FtMt-positive neurons in the monkey brainstem.

Method: We designed a novel polyclonal antibody against human FtMt and characterized it
via western blot analysis, immunoabsorption testing, and double immunofluorescence
histochemistry. Then we used this new FtMt antibody to test the distribution patterns of FtMt
by immunohistochemistry. Mapping of FtMt distribution in the monkey midbrain was
performed using camera lucida. Double immunofluorescence histochemistry with tyrosine
hydroxylase was emploied to test the co-localization of FtMt with catecholaminergic neurons.
For western blot analysis, the brainstem sample was obtained from two euthanized female
cynomologus monkey (3 years 10 months, 2.67 kg; 12 years 2 months, 5.52 kg). For
immunohistochemistry, brains were removed from four female cynomologus monkeys (age:
5-11 yecars; weight: 3.38-4.68 kg) following use for other non-pathological study by other

researchers.

(EEB) 1. MXAEEEIZ, FEOBA - Fis - R - Z8 - BHolEicE#kL, 2F=F
BETHIATETHFETRZ &,
2. XHIOMIZITFBA LW &,



7166

(e #)

Result and Discussion: We demonstrated that FtMt immunoreactivity was preferentially
observed in neuronal cells of the brainstem, where it was observed in the mitochondria and
cytoplasm of somata and neuronal processes. The differences in the intensity and form of]
FtMt immunostaining appear to be consistent with mitochondrial density and neuronal
activity. FtMt immunoreactivity was observed in the extrapyramidal system, sensory
trigeminal nerve nuclei, some motor nuclei including ambiguous nucleus, dorsal motor
nucleus of the vagus and hypoglossal nucleus, and some dorsal column nuclei such as the
gracile nucleus and cuneate nucleus. In addition, double immunohistochemical stainings
confirmed that FtMt immunoreactivity was co-localized with catecholaminergic neurons in
the locus coeruleus (63.64%), substantia nigra pars compacta (69.18%), and ventral tegmental
area (56.89%). Our observations may imply the different expression of FtMt in the
TH-positive neurons in the VTA, LC and SN related to regional differences in sensitivity to
oxidative stress. The distribution of FtMt which we found in the brainstem implies possible
involvement of FtMt in several physiological mechanisms, especially in the
catecholaminergic neurons, and the possibility of significant involvement in

neurodegenerative disease.

Conclusions: In the present study, we designed and characterized a new human FtMt
antibody, and with it created the first map of FtMt immunoreactivity in a monkey brainstem.
This showed the widespread distribution of FtMt in various brainstem regions and
co-localization with catecholaminergic neurons in the LC, SN, and VTA, suggesting that
FtMt plays a significant role in catecholamine neurons and more importantly, it could be
involved in neurodegenerative diseases such as Parkinsonism and ataxia. The map of FtMt
immunoreactivity should give fundamental data to understand roles of FtMt in physiological
and pathological brain functions. '
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