COLLABORATIVE COMMUNICATION
NB: full details of these experiments are not available as this work was completed by my collaborator, Prof Susan Lea. This document details our collaborative communications on this project and all the information I have to date.
Huntingtin (HTT) electron microscopy (EM) collaboration with Professor Susan Lea: negative stain reconstruction and cryo-EM optimization – 2016/11/29
Full-length HTT Q46 which had been Grafix treated was provided to Prof. Susan Lea (Oxford University) https://zenodo.org/record/154615 
1 ul of sample 0.5 mg/ml was used to generate a negative stain grid. In collaboration with Dr. Dominika Elmlund (Monash University), Prof. Lea picked particles and computed a reconstruction resulting in an envelope for the HTT protein. The estimated resolution is approximately 15 Å although this is subject to change furthering additional processing and refinement of the data.
HTT Q46 particles (an example grid image): 
[image: C:\Users\rachel harding\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Outlook\34IFJG35\Screenshot 2016-10-06 16.52.57.png]
Disperse HTT Q46 particles are visible on the grid. Individual particles are identified in white boxes within the grid image. ~10,000 particles were used in the preliminary reconstruction.
HTT Q46 reconstruction – calculated envelope shown at 4 angles, each rotated 90° through the plane of the screen: 
[image: ]
Clear lobes of the protein structure are resolved. A central cavity is clearly visible in the structure. Comparison of this envelope with that calculated by Vijayvargia et al (2016) eLIFE, shows a lot of similarity https://elifesciences.org/content/5/e11184 

[image: ]

It is possible to build a highly speculative model of the HTT protein structure on the basis of what we already know about the protein structure:

[image: ]
This (and I repeat) highly speculative model would account for: 
· the hinge region described by Seong et al (2010) HMG https://www.ncbi.nlm.nih.gov/pubmed/19933700
· cross-linking data suggesting the 2 termini of the protein interact Vijayvargia et al (2016) eLIFE https://elifesciences.org/content/5/e11184
· limited proteolysis and test expression data suggesting that there is an N-terminal structural domain independent from the large alpha-helical domain regions of the protein

The protease accessible region (aa. ~450-600) is not accounted for in this model but as this is expected to be a largely unstructured and disordered region, it is possible that it is not resolved in the envelope. 

The majority of the huntingtin structure is expected to form its namesake HEAT repeats. The domains/envelope lobes are very rounded which suggests that the HEAT repeats might form a spiral type arrangement as seen for importin-beta rather than an extended conformation like importin-alpha http://www.sciencedirect.com/science/article/pii/S0022283601946248 or perhaps armadillo repeats which have an additional helix.

[bookmark: _GoBack]Prof. Lea has since been able to set up cryo-EM grids, briefly detailed in https://zenodo.org/record/162919 She has been able to successfully image disperse HTT particles in the ice. These bear a resemblance in shape to the negative stain reconstruction. Work is ongoing to improve ice thickness and collect more particle images.
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