[bookmark: _GoBack]Design of BVES constructs for expression of structural domain 2 of the huntingtin protein – 2016/12/02
Aim: to express and purify C-terminal constructs of the huntingtin protein for structural studies
Rationale: constructs designed previously to express and purify fragments of the huntingtin protein were done so on the basis of the limited proteolysis/mass spectrometry experiments. These found a stable structural domain of ~aa. 80-428 termed putative structural domain 1. The continuing stretch until ~aa. 600 is predicted to be unstructured and disordered. The remainder of the protein is predicted to be a (more-or-less) continuous structural domain termed putative structural domain 2 (EM model - https://zenodo.org/record/185189, prediction servers - https://zenodo.org/record/48551, expression data - https://zenodo.org/record/53738) so constructs have been designed in order to express this entire region. Seong et al (2010) HMG, however, report a hinge region in the structure at ~aa. 1200 (also seen in the lack of secondary structure prediction from 1180-1230 https://zenodo.org/record/47147).
Strategy: 48 constructs spanning putative structural domain 2 with the start and stop sites indicated in the figure and table below were designed, cloned and underwent test expression in the baculovirus expression system (BVES). 24 of these start around or close to the presumed hinge region. Request submitted 5th July 2016. [image: ]
Figure 1: schematic of the 48 constructs designed spanning putative structural domain 2. Numbering according to NP_002102.4 (https://www.ncbi.nlm.nih.gov/protein/NP_002102.4)

All constructs were cloned into pFB-Nflag-LIC http://www.thesgc.org/sites/default/files/toronto_vectors/pFB-Nflag-LIC.pdf. All cloning was completed by Peter Loppnau, biotechnology group, SGC Toronto. All steps from plasmid generation to test expression were completed by Alma Seitova, Ashley Hutchinson and Brittany Hunt, mammalian expression team, SGC Toronto. Methods are detailed in the accompanying document BVES_protocols.docx.
	Construct Name
	Start aa.
	End aa.
	Length
	Construct Name
	Start aa.
	End aa.
	Length

	B01
	665
	2908
	2244
	D01
	1136
	2908
	1773

	B02
	665
	2930
	2266
	D02
	1136
	2930
	1795

	B03
	665
	3063
	2399
	D03
	1136
	3063
	1928

	B04
	665
	3080
	2416
	D04
	1136
	3080
	1945

	B05
	665
	3122
	2458
	D05
	1136
	3122
	1987

	B06
	665
	3144
	2480
	D06
	1136
	3144
	2009

	B07
	681
	2908
	2228
	D07
	1235
	2908
	1674

	B08
	681
	2930
	2250
	D08
	1235
	2930
	1696

	B09
	681
	3063
	2383
	D09
	1235
	3063
	1829

	B10
	681
	3080
	2400
	D10
	1235
	3080
	1846

	B11
	681
	3122
	2442
	D11
	1235
	3122
	1888

	B12
	681
	3144
	2464
	D12
	1235
	3144
	1910

	C01
	708
	2908
	2201
	E01
	1261
	2908
	1648

	C02
	708
	2930
	2223
	E02
	1261
	2930
	1670

	C03
	708
	3063
	2356
	E03
	1261
	3063
	1803

	C04
	708
	3080
	2373
	E04
	1261
	3080
	1820

	C05
	708
	3122
	2415
	E05
	1261
	3122
	1862

	C06
	708
	3144
	2437
	E06
	1261
	3144
	1884

	C07
	747
	2908
	2162
	E07
	1358
	2908
	1551

	C08
	747
	2930
	2184
	E08
	1358
	2930
	1573

	C09
	747
	3063
	2317
	E09
	1358
	3063
	1706

	C10
	747
	3080
	2334
	E10
	1358
	3080
	1723

	C11
	747
	3122
	2376
	E11
	1358
	3122
	1765

	C12
	747
	3144
	2398
	E12
	1358
	3144
	1787



Figure 2: table of the 48 constructs designed spanning putative structural domain 2 and their construct names/plate positions. NB: SGC clone plate TOC005. Numbering according to NP_002102.4 (https://www.ncbi.nlm.nih.gov/protein/NP_002102.4)

Purified protein samples were run on 4-20% Tris-Glycine SDS-PAGE for analysis – experiment initially completed 2nd November 2016. Smallest protein is E07 (173 kDa) and largest is B06 (275 kDa) so all expected to run at the top of the gel.
All bands within this size range are very faint with the exception of C10 in the top gel. However a repeat run of this sample in a second round of test expression shown in the bottom right hand gel shows a faint band. More cause for concern is raised by comparison with previous BVES test expression analysis by FLAG purification as a clear band of contaminating protein is seen ~250 kDa making it impossible to determine on a coomassie stained SDS-PAGE if a band around this size is the desired construct or a FLAG purification contaminant.
[image: ]
Figure 3: 4-20 % tris-glycine SDS-PAGE of FLAG purified huntingtin constructs from TOC005 plate. Faint bands indicating expression are visible for samples C2, C7, C8, C10, D1, D3, D4, D5, E1, E2 and E9. 
[image: ]
Figure 4: BVES test expression by FLAG purification of full-length huntingtin constructs (350 kDa – highlighted with red arrow) with clear contaminating band at (250 kDa – highlighted with orange arrow)

To circumvent this issue, gel samples were subject to western blot analysis and were probed with an anti-FLAG antibody. Only proteins with the FLAG tag should be seen on the blot although efficient transfer of proteins of this size can be problematic. 
[image: ]
Figure 5: Anti-FLAG blot of TOC005 BVES test expression samples. 

Clear bands are visible for C10, C11, C12 and E7 with fainter bands visible for C9, D7 and E8. These results are not entirely compatible with the coomassie SDS-PAGE analysis. It could also be possible that contaminating proteins in the FLAG purification pulled down by the FLAG resin, also cross-react with the anti-FLAG antibody.
Next steps: whilst it seems that some constructs can be expressed at low levels, the reproducibility of this is uncertain and requires retesting and further validation at small scale prior to large scale BVES production. 
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