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Expression and biological roles of FABPs in macroglia: implications for molecular and
regenerative medicine
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Fatty acid binding proteins {(FABPs) are a multigene family of intracellular lipid chaperones with distinct
expression patterns, which regulate cellular functions through controlling lipid homeostasis. An
increasing body of research, some of which are reviewed in the first chapter, have shown therapeutic and
diagnostic potentials of FABPs, making them as important targets in cellular and molecular medicine and
addressing the importance of studying on these molecules. Several evidences support the association of
FABPs and their ligands especially polyunsaturated fatty acids (PUFAs) with the normal development of
the brain and pathophysiology of major CNS diseases including neuropsychiatric and neurodegenerative
disorders and cancers. However, still expression pattern and biological significance of FABPs in the brain
are poorly understood. FABP7, the most specific FABP of the brain, is abundantly expressed in neural
stem cells and radial giia of the developing brain and is involved in neurogenesis. In the second chapter,
we examine the expression pattern of FABP7 in the adult brain and its involvement in the reactive
astrogliosis, a component of brain’s regenerative program and a common hallmark of CNS pathologies,
using cortical stab injury model in wild type (WT) and FABP7-knockout {KO) mice. We
immunaohistochamically show that FABP7 is expressed in the astrocytes and oligodendrocytes progenitor
cells {OPCs) in the normal cortex; is upregulated in reactive astrocytes of the injured cortex; and
positively regulates the proliferation of reactive astrocytes. In addition, by using primary culture of
astrocytes from WT and FABP7-KO mice, we show that FABP7 promotes the proliferation and n-3 PUFA
uptake in astrocytes. In the third chapter, we examine the involvement of FABPs in aligodendrogenesis,
another component of brain’s regenerative program. By immunohistochemical evaluation, we show the
in vivo and in vitro reciprocal expression of FABP7 and FABPS in mouse OPCs and oligodendrocytes
respectively. Furthermore, using embryonic stem cell derived culture of oligodendrocyte lineage from WT
and FABP-KO mice, we show that FABP7 regulates the proliferation of OPCs and their differentiation to
oligodendrocytes and FABP5 regulates the maturation of oligadendrocytes. Our novel findings highlight
the biological roles of FABPs in macroglia and provide new hypotheses regarding the significance of
FABPs in brain regeneration and their diagnostic and therapeutic potentials in CNS diseases.
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