Purification of full-length huntingtin (HTT) construct Q23 (2017/03/21)
Aim: to purify full-length huntingtin and prepare sample for cryo-EM analysis. Generate samples with and without the N-terminal tag. The tag is an extra 35 amino acids on the N-terminus:
[image: ]
Expression system: all proteins were expressed in a baculovirus expression system (BVES) as detailed in previous uploads: https://zenodo.org/record/57172 and constructs were kindly provided by Ihn Sik Seong.
[bookmark: _GoBack]NB: all cell culture experiments were completed by Dr. Alma Seitova, head of the Eukaryotic Expression Platform team at SGC Toronto and her team. Cell culture conditions are as described in accompanying document BVES_protocols.docx.
3rd March 2017
· 8 L of HTT Q23 baculovirus expression system production harvested by centrifugation.  All cells flash frozen in 8 x 50 mL aliquots in 50 mM Tris-HCl pH 7.5, 500 mM NaCl, 1x PIs.
NB: 2 L of cells used in previous experiment, 6 L remaining https://zenodo.org/record/399060 
13th March 2017
· Cell suspensions of Q23 freeze-thawed x 2 to lyse. Thawed cells resuspended in chilled 750 mL 50 mM Tris-HCl pH8, 500 mM NaCl, 1x PIs with benzonase. Centrifuge at 15,000 rpm, 1 hour, 4 °C for 1 hour (JA 16.25). 
· Incubate clarified lysate each with 5 mL equilibrated anti-FLAG M2 resin (Sigma) at 4 °C with rocking for 2 hours in glass bottles.
· Lysate-bead mix loaded into open column (flow through - FT) and then washed with 2 x 500 mL of 50 mM Tris-HCl pH8, 500 mM NaCl (washes 1&2 - W1&W2).
· Huntingtin eluted with 2 x 10 mL 400 µg/mL FLAG peptide in 50 mM Tris-HCl pH8, 500 mM NaCl. Incubate beads with peptide for 5 minutes before eluting (E). (Bradford assay showed no more protein was eluting).
· Concentrate 10 mL of eluted sample using MWCO 100,000. Run 1 mL of elution on Superose6 equilibrated in 20 mM Hepes pH7.4, 500 mM NaCl at 0.4 mL/min.

[image: ]

· Monomer peak of HTT Q23 sample concentrated with MWCO 100,000 to ~3 mg/mL, 11 x 30 μL aliquots. Samples flash-frozen in liquid nitrogen and stored at -80 °C.
· 1 mg of TEV protease added to remaining 10 mL of eluted sample and dialysed against 1 L of 50 mM Tris-HCl pH8, 500 mM NaCl using snakeskin MWCO 10,000. N-terminal tag cleaved overnight at 4 °C.
14th March 2017
· Digested HTT sample incubated with 1 mL equilibrated anti-FLAG M2 resin at 4 °C with rocking for 2 hours
· Lysate-bead mix loaded into open column (flow through - FT) and then washed with 2 x 100 mL of 50 mM Tris-HCl pH8, 500 mM NaCl (washes 1&2 - W1&W2).
· Undigested huntingtin eluted with 1 x 5 mL 400 µg/mL FLAG peptide in 50 mM Tris-HCl pH8, 500 mM NaCl. Incubate beads with peptide for 5 minutes before eluting (E). 
· HTT protein only seen in the flow through fraction suggesting that the tag has been cleaved to completion as the protein no longer binds the anti-FLAG resin. SDS-PAGE analysis of cut and uncut protein sample shows a small change in mass between the samples, again indicating that the sample tag has been cleaved.
[image: ]
· Concentrate flow through sample using MWCO 100,000. Run 1 mL of elution on Superose6 equilibrated in 20 mM Hepes pH7.4, 500 mM NaCl at 0.4 mL/min.
[image: ]
· Monomer peak of HTT Q23 sample concentrated with MWCO 100,000 to ~2 mg/mL, 9 x 30 μL aliquots. Samples flash-frozen in liquid nitrogen and stored at -80 °C.
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(Flag, His, TEV site and new Restriction enzymes)

BamHI

Linker Sequence

pFastbac™1
(Invitrogen, 4775 bp)

Asp718 (Kpnl in vector)
/

Restriction enzymes in linker
Ncol (ccatgg)

Xhol (ctcgag)

BssHII (gcgegce)

Aatll (gacgtc)

Nhel (gctagc)

*Sacll (ccgegg)

Asp718 (Kpnl) (ggtacc)

Cf) Sacll in pFastbac was deleted.
So, this Sacll in linker can be used
for clonning.

gaatctggatccaggcttatggattacaaggatgatgacgacaagggcgaagcectcgtactaccatcaccatcaccatcacgattacgaattcccaa
cgaccgaaaaccigtattticagggcgecatgggactcgaggegegegacgtegetagecececgeggggtacctagtaacceggg

Ncol
Translate from above sequences

Asp718 (Kpnl)

ESGSRLMDYKDDDDKGEASYYHHHHHHDYEFPTTENLYFQGAMGLEAR

DVASPRGTStop _PG
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