Improving the stability and reproducibility of clinical neurotoxicity predictions
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Background and Purpose Consistency of Cortical Organoid Function Reproducible Clinical Neurotoxicity Predictions

The drug development process is fraught with failure due to either safety issues or poor efficacy. When Clinical neurotoxicity predictions, originally published by Takeda [3] were replicated years later in a different
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considering safety profile, neurotoxicity is the leading cause of clinical failure [1]. Furthermore, 12% of V0000000 e®eosnsrostonpgonoe lab using a new cell bank. The automated analysis pipeline did not alter model performance on the original
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in vitro models (CIVM) derived from human tissue has dramatically expanded in recent years, promising to E::;."Oo'f"""'f'@"-'\'f - 40-
provide the necessary biological complexity to improve clinical translation and scale to enable adoption AT i e ——— — o Wang et al., ALTEX 2022 Current work
early in drug development pipelines. We have developed a cortical brain organoid model that exhibits Z: ! =y - - 30- g g 100-
robust spontaneous “waveform” activity that is compatible with HTS methodology and provides a clinically- o @ |22 < ., =

. . ope . . . . 20 S u -

relevant endpoint for phenotypic profiling. In 2022, this organoid platform was used to develop a predictive ) S 207 ;l 3 cat " 3 S
clinical neurotoxicity model that showed remarkable specificity (>90%) and good sensitivity (>50%), making i ::: mm............ © i- $84 7. ‘I . 3l Sere 59,33 - M o
. . . . . . . ey — - e S 8 - . < 60 : %
it an ideal pre-screening method prior to standard 2-species animal testing [3]. Here, we tested the stability le'e'® ] Vel 101%§. S 1 | s z S
and reproducibility of these predictions over time and used these replicate experiments to refine and “0ee ; T | [smmom AHEEEEEEEE Z .
automate neurotoxicity score predictions. e e » ot e e e 7

4@ |¢5 e N S L G ¢ & & & &

@ |25 By = SR AN ] .

o < A <)
" ——— - Waveform Feature ] ”
-um-u.\mnlv__w_-u\—\ w\um\m\—- o s e a0 . 100 8 60 40 20 0O
1 Study = 7 plates = 84 compounds Cortical organoids exhibited consistent Specificity (%) Specificity (%)

3D cortical organoids were derived from healthy donor iPSCs, which were differentiated into NPCs, then
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