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Abstract

Alzheimer’s disease (AD) is the most However, conventional human iPSC In addition, we provide multiple clones
common type of dementia, contributing differentiation protocols are lengthy, (up to three) per disease model to allow
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24 million people worldwide. There are lack of genetically matched controls for interest across multiple clones of a

no disease-modifying treatments patient-derived models further specific disease model, originating from H ’ H
available and existing drugs only treat the complicates the investigation of disease the same parental wild-type iPSC line. onset AIZhEImer S dlsease
symptoms and not the root cause of the phenotypes. Studying multiple clones of a specific A
disease. We have developed opti-ox™ a robust disease model can lead to a more '
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models can be translated to humans. disease models, at scale. Our objective ' GABAergic neuron-specific ‘ ,
Patient-derived induced pluripotent stem was to generate a panel of disease model markers comparably to the ‘ i OVERLAY -
cells (iPSCs) enable generation of in vitro cells in ioGlutamatergic Neurons™, . ol
models that can recapitulate human ioGABAergic Neurons™ and ioMicroglia™ genetlcl:ally matched wild-type ioGABAergic Neurons
disease phenotypes. to enable investigation of the most contro N e Ll
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Bulk RNA-sequencing analysis was performed on three independent lots of (A) ioGlutamatergic Neurons, (B) ioGABAergic Neurons or (C) . o o
ioMicroglia at different time points throughout the reprogramming protocol. Principal component analysis (PCA) to assess gene Show rEd UCEd phagocytlc aCtIVIty
expression variance between three different manufactured lots showed a tight clustering of the samples at each timepoint,
demonstrating high consistency between these lots of ioGlutamatergic Neurons, ioGABAergic Neurons, or ioMicroglia. This lot-to-lot A . B
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L()S,Ee;;::p:j;iﬁcol . o% “ Disease model cells show a reduced proportion and degree of phagocytosis of E. coli particles compared to the genetically
matched wild-type (WT) control
Disense model B Phagocytosis was analysed at day 10 post-revival after incubation with 1 ug/0.33 cm? pHrodo™ RED labelled E. coli particles for 24
development by CRISPR/Cas9 gene editing . I hours +/- cytochalasin D control. The top graphs display the proportion of cells phagocytosing E. coli particles over 24 hours and
Alzheimer's disease g.Lyth’nﬁf;;“.i n;ﬁ'r?:s shows that all disease model clones display a reduced proportion of phagocytosis compared to the WT control. The bottom graphs
L’i‘ﬁ::znytg*;ejser;iytgﬁg:s°r fﬂﬁ:‘i‘(gﬁiffa:fy‘i‘:;”s or o i display the fluorescence intensity per cell displaying degree of phagocytosis per cell and shows that all disease model clones
are engineered into Aizheimer's disease B | o display a reduced degree of phagocytosis per cell compared to the WT control. Images were acquired every 30 mins on the
N s et relevant mutations. g Incucyte® looking at red fluorescence and phase contrast. Three technical replicates were performed per experiment.
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Summary & conclusions
.
B ioGlutamatergic Neurons, The disease model cells showed Using opti-ox technology and
_ _ Disease ioGABAergic Neurons and similar protein expression of key CRISPR/Cas9 gene engineering,
Gene Mutation ioCell background relevance ioMicroglia have been precision  neuronal or microglia markersto  we have produced a panel of
APP V717 ioGlutamatergic Neurons  Early onset AD reprogrammed from human the genetically matched wild- hiPSC-derived Alzheimer’s
APP V717] i0GABAergic Neurons Early onset AD |fPSCs |ntolcon5|stent, maturel, type con:cl)I, en:urmg biological d|s:ac||se m;)del cells for research
: : unctional neurons or microglia comparability o and drug discovery.
APP KM670/671NL ioGlutamatergic Neurons  Early onset AD . ) & p, y & y
: : showing a high level of the disease models.
PSEN1 M146L ioGlutamatergic Neurons  Early onset AD . e e er . .
— _ transcriptomic similarity The panel offers an accessible,
APOE C112R ioMicroglia Late onset AD between lots. The ioMicroglia APOE 4/4 and consistent, and functional
TREM2 R47H ioMicroglia Late onset AD TREM2 R47H Het disease models  system for investigating the
A panel of disease model cells also show reduced phagocytic impact of AD-relevant
(A) Sc.hematic' diagram illustrating the development of ioDiseasg Model Cells for early.and Iate.o'nset AIzheimer’s disease carrying Alzheimer’s disease- activity compared to the mutations in human neuronal
_Alz(gi'tmhertssl'selse re'_e"f:t hletfrozytgo“_s or homoszic;:s mutations were ?”g'”ﬁere‘j '”tols'oetc_'f'c ge”i‘? Zf_';;;irle_St' ats shown relevant mutations within the genetically matched wild-type and glial cells enabling research
in e table above, in the glutamatergic neuron, ergic neuron or microglia parental opti-ox enabled i ine, to . .
) &l ; 8 . GHa P . . . APP, PSEN1, APOE & TREM2 control. into molecular mechanisms and
generate genetically matched disease models. CRISPR/Cas-9 gene editing was used to generate iPSC-derived glutamatergic and
GABAergic neurons carrying the APP V7171, APP KM670/671NL and PSEN1 M146L mutations, and microglia carrying the APOE genes were generated from the treatments for AD.
C112R (converts the wild-type APOE3 allele to APOE4) and TREM2 R47H mutations. wild type iPSC lines using

CRISPR/Cas9 gene engineering.



