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【Purpose and Background of the Research】 

The intracellular transport is fundamental for 
cell morphogenesis and functions by 
transporting various cargos such as membrane 
organelles, protein complexes and mRNAs not 
only in highly polarized cells such as neurons 
but also in all kinds of cells. We discovered 
kinesin superfamily proteins, KIFs in mice brain 
and identified all 45 kif genes, in mammals such 
as human and mice. We have characterized the 
functions of KIFs mainly in neurons showing 
that various cargoes are transported properly by 
distinct motors to proper direction and at 
distinct velocity. We revealed also that KIFs 
typically use adaptor/scaffold proteins for 
recognizing and binding cargos. Our molecular 
genetics also uncovered important functions of 
KIFs at the whole body level and elucidated the 
mechanism of unknown physiological processes 
such as brain wiring, activity dependent 
neuronal survival, left/right determination of our 
body, suppression of tumorigenesis, and control 
of enteric nervous system development. The 
defects of these KIFs cause diseases such as 
neuropathy, brain malformation, brain tumor, 
laterality defect and megacolon. 
However, there are numbers of KIFs whose 
functions are still unknown at the cellular as 
well as whole body levels. The mechanisms of 
regulation of KIFs for controlling motor activity 
and cargo recognition and binding are also 
largely unsolved. As for the neuroscience the 
relationships between neuronal activity and 
control of expression and function of KIFs need 
to be solved. Furthermore, the elucidation of 
the dynamics of motors, adaptors, and cargos 
and the interaction of motors and rail 
microtubules at very high temporal and spetial 
resolution in living cells are final goals for 
solving the mechanisms of intracellular 
transport. This project aims to solve these 
important questions. 
 

【Research Methods】 
We will utilize various methods including 
molecular cell biology, molecular imaging, 
molecular genetics, electrophysiology, and 
structural biology such as cryo-electron 
microscopy and X-ray crystallography. 

【Expected Research Achievements and 
Scientific Significance】 

The intracellular transport is very fundamental 
mechanism for cellular functions and survival. 
This project will answer important questions 
remained unsolved. Further, molecular genetics 
will reveal unexpected new functions of KIFs 
for various fundamental physiological processes. 
Thus this project will contribute significantly 
not only for molecular cell biology and 
neuroscience, but also clinical medicine by 
uncovering pathogenesis of neurological and 
other diseases. 
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