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 Abstract  

Huntingtin (Htt), the protein that causes 

Huntingtonôs disease (HD), has been 

suggested to have a function in axonal 

transport. Previous work in the Gunawardena 

lab has implicated Htt in the transport of a 

small GTPases called Rab11. Rabs are 

involved in many vesicular functions 

including vesicle formation, movement, and 

membrane fusion.  Interestingly, Rabs 

consists of a large family of proteins, some of 

which have unknown functions, but are 

present in many compartments including 

endosomal and synaptic compartments. One 

of these, Rab4 is a vesicular protein, but its 

function and the compartment it is associated 

with are still unidentified. Here, we evaluated 

the role huntingtin plays in Rab4 transport 

within axons.  Using in vivo live imaging 

fluorescently tagged Rab4 (Rab4-YFP), 

motility was evaluated in Drosophila larval 

axons. While Rab4 showed bi-directional 

motility, reduction of huntingtin via RNA 

interference (RNAi) dramatically perturbed 

movement and reduced both anterograde and 

retrograde velocities. These data suggest that 

huntingtin influences Rab4 transport in vivo. 

Currently, we are evaluating whether Rab4 

and huntingtin move together as part of a 

potential Rab:Htt complex using dual 

imaging.  
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ÁRabs are a member of  theñRasò 

Superfamily of G- proteins.  

Á70 types of Rabs have now been identified 

in humans. 

Á Rab GTPases regulate many steps of 

membrane trafficking including vesicle 

formation, vesicle movement along actin 

and tubulin networks, and membrane 

fusion. 
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Further confirmation using dual imaging 

method with fluorescently tagged Htt- mRFP 

and Rab4-YFP to conclusively show if  they 

both move together in the same vesicle. 

ÁHTT significantly affects Rab4 velocity  

ÁHTT reduction decreased  anterograde 

pause frequency and increased 

anterograde  the pause duration. 

ÁRab4 may be found on synaptic vesicles. 

 

HTT Affects Rab4 Pause Duration , 

Frequency and Run Length 
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Huntington's disease (HD) is one of nine 

neurodegenerative diseases that result from 

the expansion of polyQ tracts, which triggers 

brain and nervous system that affects a 

person's ability to think, talk, and move. It 

has an autosomal dominant pattern. This 

means that everyone who inherits the faulty 

gene will  eventually get the disease.  

Fig.a. Rab4  Fig.b. Rab4;Htt#9  

The above movie montages and kymographs 

illustrates the vesicle motility Fig.a) Rab4 vesicle 

bi-directional motility Fig.b) Rab4;Htt#9, which 

shows the Reducing Huntingtin decreased vesicle 

movement as we can see in the kymograph, most 

of the Rab4;Htt9 vesicles are stationary.  

The Duration Weighted Velocity graph  shows 

reducing Huntingtin significantly affects the 

Anterograde and Retrograde transport  

Fig1. Reducing Huntingtin significantly 

increased anterograde and retrograde pause 

duration. 

Fig2. Reducing Huntingtin significantly 

decreased anterograde but NOT  retrograde 

pause frequency . 

 

Fig.1  

Fig.2  

Fig.1 and Fig.2 shows anterograde and retrograde 

vesicle velocities of Rab4 and Rab4;Htt#9. Lines 

shifted to the left, shows decreased vesicle velocity 

in Rab4-YFP;ApplGal4/Htt#9 

Synaptobrevin-GFP 

Rab4-mRFP 

Merged 

Fig.1 Synaptobrevin-GFP  vesicle motility  

Fig.2 Rab4-mRFP vesicle motility  

Fig.3 Merged images of vesicle motility of  

both Synaptobrevin-GFP and Rab4-mRFP 

which shows they move together 

Dissection of 3rd instar 

Drosophila larvae  

Rab Proteins are Classified into Different 

Groups of Vesicles 

Fig. 2  

** P < 0.05 

* P = 0.5 

Fig. 1 

*** P = 0.0005 

**** P< 0.0005 


