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Abstract

Huntington’s disease (HD) is an autosomal dominant neurodegenerative condition caused by repeat expansions of CAG trinucleotides in the huntingtin gene. The development of animal models for HD in a range of species has
provided insights into its pathogenesis and allowed the generation of potential therapies. However, these showed limited or no efficacy when tested in clinical trials. Thus, there is an unmet need for physiologically relevant
human cellular platforms for in vitro drug screening.

At Axol Bioscience Ltd, we utilise our expertise on reprogramming, CRISPR/Cas9 genome editing, and disease-relevant cell differentiations to generate hiPSCs-derived in vitro models. We have reprogrammed >150 patient-
derived iPSC lines, from which 46 are derived from HD donors spanning 39 to 127 CAG trinucleotide repeats using the Sendai-virus based CytoTune 2.0 kit. The hiPSC lines have been qualified based on a range of tests,
including microbiology, growth profile, cell line identity, vector clearance, karyology, pluripotency assessment and differentiation potential to ensure they are of the highest standards. We have also successfully differentiated
2 independent clones of HTT >120CAG to microglial cells, cortical neurons and astrocytes highlighting the potential of these lines to become HD-relevant cell types. This, together with the development of isogenic controls,
constitutes a powerful platform for high-content screenings and developing gene therapy.
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HD is a rare, progressive neurodegenerative disease caused by expansion of CAG
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and alleviate symptoms of HD, there is currently no cure for HD.
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differentiated to different neuronal cell types. These can be dead neurons as bait
used eitherin 2D monoculture orin more complex co-culture
models, combining Striatal Neurons, Astrocytes and

Neural stem cells

o ; tho d a HTT>120CAG ~ HTT>120CAG b 455 2
Cortica .Neurons to understand the isease CONTROL clonel clone? _ s . CONTROL
mechanism, phenotype and for pre-clinical = r] = HTT>120CAG clone1
validation of targets. o < < 107 . s+ HTT>120CAG clone2
b N s ] (o) 7
~~{ ' ,.,:4'j f / v 4
;,:f" \‘t‘l'-._‘_ ,.‘ 4 \ /,___ | " .Z 0.5 |
° ~ / —~-.';;-:I"('~" e o E -9
Marker expression of >J <1 3 o % :
o ° } I';;._i;:;/;.f ; —\ > ‘“‘"'?ii-’f\‘j-‘:f':}:‘::’ )
differentiated cells AT KRR ool L 11
/ AN\ Y ) ( / Figure 6: SOX2 expression assessment by immunocytochemistry in iPSCs-derived control and HD neural stem cells (a) and its
. . | 7 AN /N~ quantification (b). .
Microglia R B Astrocytes Cortical neurons

DAPI P2Y12 DAPI IBA1l

DAPI ALDH1 S100 DAPI A2B5 EAAT1 DAPI NESTIN GFAP DAPI TUJ1 DAPI MAP2 DAPI GLS1

CONTROL
CONTROL
CONTROL

O O O]
5 S 5
S o ] - S v
N ¢ N < N &
e, A O 5
T L T
@)

2 o 2
9 o g N O~

Q o d S o
S ¢ NS N e
A O N A O
— O — — O
— — -
L T L

Figure 1: Representativeimmunocytochemistry images of microglial markers in iPSCs-derived control Figure 2: Representativeimmunocytochemistry images of astrocyte markers in iPSCs- Figure 3: Representativeimmunocytochemistry images of cortical neuronal markers in
® and HD microglial cells. Column 1 and 2 were acquired at 20x magnification. Columns 3 and 4 were derived control and HD astrocytes. 20x magnification. iPSCs-derived control and HD cortical neurons. 20x magnification.
' . ® acquired at 40x.
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