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Role of microtubule associated protein tau in neuronal cell death
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Abstract. Neurofibrillary tangle composed of hyperphosphorylated tau aggregation in neuron is one of major
pathological hallmarks of Alzheimer’s disease or other neurodegenerative disease. Recently, familial mutations
in tau gene were identified by reverse genetic analysis of FTDP-17 families. Some of these mutation lead
amino acid substitution and the other affect alternative splicing of the exon10. This suggests that tau is possibly
involved in developing “tauopathy”. Although tau is known as an axonal microtubule associated protein that
stabilized the structure solubility of microtubules and promotes polymerization of tubulines into the
microtubules, role(s) of tau in pathological events remains unclear. To elucidate how tau protein and its
isoforms are involved in the neurodegeneration, we developed quantitative method for tau isoforms, three and
four repeat tau, respectively. Real Time PCR using Taq Man probe (ABI) three and four repeat tau mRNA
could be quantified with high sensitivity (> 10pg of total RNA). In addition, a little cross reactivity between
three and four repeat tau mRNA was observed. These results suggested that tau mRNA in small number of
neuronal cells (~10 cells) of mouse or human brain could be quantified by our method. Combining with
isoform specific antibodies T3R and T4R previously generated, the measurement may be useful for studying
the molecular mechanism in developing dementia.
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