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(H #(Purpose)]
Neurons are highly polarized cells that are composed of a single axon and multiple dendrites. Axon—
dendrite polarity is essential for proper tissue formation and brain functions. Intracellular protein
transport plays an important role in the establishment of neuronal polarity. However, the regulatory
mechanism of polarized transport remains unclear. Rab6 is an evolutionarily conserved Rab GTPase that
is mainly localized on the trans—Golgi and trans—-Golgi network (TGN) regulating divergent steps in the
intracellular transport of proteins and lipids. Rab6-mediated polarized apical transport in radial
glial cells (RGCs) was critical for the prevention of RGC delamination. However, its function in

mature neurons has not been identified.

(5572 5 QN FAE (Methods/Results) )
We generated central nervous system (CNS)-specific Rab6 DKO mice and observed severe hypoplasia of DKO
brains, similar to the one in the recent report mentioned above. In addition to the abnormalities in
RGCs, the neocortex of Rab6 DKO mice showed an extremely thin intermediate zone (IZ) caused by
impaired axonal extension of newborn neurons. By using primary cultured neurons, we found the loss of
neuronal polarity and the accumulation of synaptic vesicle precursors (SVPs) adjacent to the Golgi
apparatus in Rab6 DKO neurons. Furthermore, we found the dysfunctional and abnormal enlarged lysosomes

in the soma of Rab6 DKO neurons.

(¥ f(Conclusion)]
Our results reveal that Rab6-mediated polarized transport of SVPs is crucial for neuronal polarization

and subsequent brain formation.
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In this research, the authors utilized CNS-specific RabBa/b double knock—-out (Ezb& DKO) mice to expliore the |

consequences of Rabb deficiency on the brain. Une of the most striking findings from the Rahf DKO mice was !
the severe dysplasia observed in hoth the cerebral cartex and the cerehellum. The cortical structure in these
mice was signitiecantly thinner, and the overall =ize of the cershellum was marlkedly reduced compared to
wild-ty¥pe controls, These structural abnormalities are indicetive of disrupted brain develomaent, underscoring
the critical role of Rabf in enstring proper fermation end maturation of brain struciures. Further exeming: lon
of the Rabf DKO mice revesled impaired zxomal extension, pariiculzrly in Lhe neccortex. Axons, which are
responsible for transmitting electrical signals between neurons, showed significantly stunted growth, leading
Lo a hypoplastic invermedianie zone {12). The intermediaste zone is a crucial region in the brain that consists
of axonal projections from neurons, and its proper development is vita!l for estahlishing the intricate network
of neuronal connectinas necessary for brain functien. The study alse focused on cultured neurens derived from
Rab6 KO mice. Rab6 DRO neurons displayed a lass of axon—dendrite pelarity, a fundamental characteristic of
netiranal differentiation and function. Normally, neurons develop a single long axon and multiple shorter
dendrites, establishing the polarity required for direciional sigaal iransmission. Howover, in the absence
of Rabf., <his polarity was disrupted, leading to sbnormwal neuronal architecture. The loss of polarity was
associazted with the abnorial acewnulation of synaptic vesicle precursors (SYPs) adiacent to the Golgi
apparalus. Anciher slgnificant finding was the expansion of lysosomes within the soma of neurons lacking Hab6
Lysosomes are celliular organelles involved in the degradazion and recveling of cellular wvaste. The enlargement
and accumulztion of lysosomes in Rahf-deficient neurons indicate a disrvuptiorn ir novmal lysosemal functinn
which could have broader {mplications for neuronal heelth and viability. The researchers identified a criticel
interaction netweer RabG and KIF1A, 2 motor protein involved in anteroprade transport aloug microiubules.
Rahé was Tound to recriit KIF1A derineg the transpors of SVPs, fecilitating thelr polarized distribution within
neurons. This dnteraction is essentiul for the proper delivery of SVPs o the axonal growih cone, supporting
axonal extension and neuronul pularity. Oversll, the resulis of this siudy demonsirate that Rabf-mediated
polerized lransperl of 3VPs is vital for neuronal polarization and subseguent brain formation. The severe
brain dvsplasia znd functional impairments observed in Kzb3 KD mice underscore the essential role of Rah6
in neurodevelopment. These findings provide significant insights into the molecula mechanisms underivirg
neurenal polarity and brain devainpment, highlighting the importance of intracellular transport processcs.
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