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10:00-11:00 am, 14th Sep at Seminar room 1F, Institute Building III 

 

Rab small GTPases are key players for neurite outgrowth 

and differentiation 

 

Professor Mitsunori Fukuda 

Laboratory of Membrane Traff icking Mechanisms, Department of 

Developmental Biology and Neurosciences, Graduate School of Life Sciences, 

Tohoku University 

 

Abstract 

Rab family small GTPases are highly conserved master regulator of membrane 

traff ic in all eukaryotes.  In mammals, approximately 60 different Rab 

proteins are present and they regulate various membrane traff icking pathways, 

such as autophagy, polarized traff icking in epithelial cells, and melanosome 

transport in melanocytes.  Rab proteins were originally identif ied as Ras 

homologues in “Rat brain”, and most of them are abundantly expressed in brain 

and thought to regulate neuron-specif ic membrane traff icking events, such as 

synaptic vesicle traff icking (i.e., neurotransmitter release) and AMPA receptor 

traff icking.  Because of the importance of Rab proteins in neuronal functions, 

mutations of several Rab genes (e.g., Rab39B) have been shown to cause 

neurological disorders, such as X-linked mental retardation.  To 

comprehensively analyze all the mammalian Rab proteins, we have recently 

established “Rab panels”, tools (>1,500) for systematic investigation of Rab 

proteins in specialized membrane traff icking events.  In this seminar, I will 

talk about the application of Rab panels for analysis of neuronal functions and 

about the role of Rab proteins in neural network formation, especially focusing 

on the molecular mechanism by which Rab proteins mediate neurite outgrowth 

and axon/dendrite morphogenesis.  
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11:00-12:00 am, 14th Sep at Seminar room 1F, Institute Building III 

 

Improved in vitro and in vivo models for studying early 

neurodegeneration in amyotrophic lateral sclerosis and 

frontotemporal dementia 

 

Professor Kevin Talbot 

Head of the Division of Clinical Neurology, Nuff ield Department of Clinical 

Neurosciences, University of Oxford 

 

Abstract 

A range of in vitro and in vivo models of neurodegenerative disease have been 

created in the last 20 years. However, it is doubtful whether there is a single 

example where these models have been instrumental in generating a disease 

modifying therapy. Models based on genetic mutations have typically been 

based on overexpression of a mutant protein, often under the control of 

non-physiological promotors, with the aim of inducing toxicity in a short 

timeframe to facilitate target discovery and drug screening. However, there are 

a number of signif icant limitations of this approach. In addition to 

cross-species differences in biology, toxicity driven by overexpression may lead 

to the activation of cellular pathways which are not primary drivers of 

neurodegeneration in patients and also bias target discovery to end-stage and 

less therapeutically tractable phases of disease. To overcome these limitations, 

we have created novel mouse models of TDP-43 and FUS toxicity based on low 

levels of expression from native human promoters which show key features of 

ALS over a timescale which allows exploration of early pathological changes.  

Unpublished data will be presented showing that mutant TDP-43 induces an 

alteration in stress granule synamics associated with motor neuron 

degeneration and progressive weakness. Using iPSC-derived motor and cortical 

neuron cultures we have also produced more subtle models in which early 

pathological changes in human tissue can be validated and used to identify 

more tractable therapeutic targets.  

 


