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Understanding biology at the molecular level
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Proteins are the molecules which do the work in cells of our bodies

Hair and nails
Keratin

Hormones
Insulin

Digestion enzymes
Amylase

Immunity
Antibodies



Understanding protein molecules: the devil is in the details



Understanding protein molecules: the devil is in the details



Professor Susan Lea



Professor Cheryl Arrowsmith



Professor Cheryl Arrowsmith



C A G C A G C A G C A G C A G C A G

Q Q            Q Q Q Q

Huntingtin – 18 Q (glutamine) residues Huntingtin – 36 Q (glutamine) residues

CAG repeats in the huntingtin gene encode a polyQ repeat in the huntingtin protein
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TCLRNVHKVTTC

PolyQ lengths above 35 change the function of the huntingtin protein
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What does the huntingtin protein look like? What does this tell us about HD?

Guo et al (2018)
Harding et al (2019)

N-terminal HEAT
Bridge

C-terminal HEAT

Exon 1
Intrinsically Disordered Region

HAP40



A lack of available biochemical tools have limited investigation of the HTT protein

Aim: Design and characterise an open toolkit of Huntington’s disease 
research resources for biochemical investigation of full-length HTT

~15,000 publications 
referencing Huntington’s 

disease

<50 publications referencing 
purified full-length 

huntingtin protein samples

Data from PubMed 
search March 2019 for 

“Huntington’s disease” & 
“purified huntingtin protein”  



pBacMam full-length huntingtin constructs cloned to freely share with HD community

Entry clones 
lacking aa. 7-85

1 3144

Clones selected 
with in frame Q-

lengths 
Q15-Q150

PolyQ regions PCR 
amplified from CAG/CAA 

mixed codon HTT1-90

clones Q23, Q73, Q145+

N-terminal FLAG-tag C-terminal FLAG-tag

General population 1 5 , 1 9 , 2 31 5 , 1 9 , 2 3 1 9 , 2 3 , 2 4 , 2 5 , 3 0

HD patients 3 6 , 4 2 , 4 8

Juvenile HD patients 5 1 , 6 6 , 7 3 , 7 8 , 7 9 , 8 5 5 2 , 5 4 , 6 0 , 6 6 , 7 3 , 7 9

Extreme expansions 1 3 9 , 1 4 2 , 1 4 5 1 0 9 , 1 4 5

Our series of huntingtin constructs allow you to make any polyQ-length huntingtin 

Peter Loppnau



Huntingtin expression in insect and human cells using pBacMam2-DiEx-LIC constructs

Bacmid 
DNA

Sf9 cell  
Transfection

Baculovirus recovery and 
amplification

2. Baculoviral 
transduction in 
EXPI293F

1. Baculovirus
expression in sf9 cells

1 3144

pBacMam2-DiEx-
LIC-HTT

Suspension culture allows scalable production so you can make lots of huntingtin!

3. Transient 
transfection 
in EXPI293F

Ashley Alma 
Hutchinson Seitova
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1 - baculovirus expression in sf9 insect cells
2 - transient transfection in mammalian EXPI293F cells 
3 - transduction in mammalian EXPI293F cells
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Gel Filtration of insect HTT1-3144 Q23

HTT1-3144 Q23250
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10

4-20% SDS-PAGE of monomer peak fractions

Full-length huntingtin of different Q-lengths can be trivially purified 

Huntingtin proteins can be extracted to high purity and high yield



Trying to get a look at the polyQ region of the huntingtin protein molecule

90˚ 90˚

SES ensemble - 44%

Computational approaches:

Finding other proteins which bind the huntingtin molecule:
Jacob McAuley Claudia Alvarez

HTT



pBacMam full-length huntingtin constructs freely shared with HD community



pBacMam full-length huntingtin constructs freely shared with HD community

All huntingtin plasmids and entry clones from this study are 
available through the Addgene repository

We help provide scientists with huntingtin protein of any 
Q-length either via collaboration or CRO partnership

31
Total no. samples requested since 

December 2018

12
No. research groups requesting 
samples since December 2018

15
No. different constructs (Q-lengths) 

requested since December 2018

12
No. research groups huntingtin protein samples shared 

through collaboration since October 2017

2
CRO requests for purified HTT protein since January 2019



Full-length huntingtin protein interaction investigating collaborative consortiumCollaborations	with…
Ihn Sik Seong Jeff	Carroll																					Stefan	Kochanek Alex	Holehouse

Stefan Kochanek
Ulm University

Christopher Ross and Tamara Ratovitski
John Hopkins University

Erich Wanker and Philipp Trepte
Max-Delbrück-Center for Molecular Medicine

Rachel Harding and Cheryl Arrowsmith
SGC, University of Toronto



Publication of this work through my open lab notebook LabScribbles.com
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