Potency Assay Matrix for Dopaminergic Neuron Precurs

d Therapy for Parkinson’s Disease

"‘_‘- NEUROSCIENCE Thorsten Gorba’
A ' Aspen Neuroscience (San Diego, CA USA)

Introduction
NeuriTest GraftTest

(A) Stereotaxic injections of DANPCs in rat Graft Evaluation: Human
(A) striatum: Bilateral or Unilateral Nuclei Histology

Induced pluripotent stem cell (iPSC) derived therapies with a complex spectrum of potential
mechanisms of action require functional characterization that can quantitatively and accurately
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RNASeq analysis on DANPCs: A sample of each DANPC lot was used for RNA extraction, cDNA synthesis, amplification, bulk Time (Hours) Time (Hours) Operator Operator
RNA sequencing using 150bp PE on an lllumina platform. (A) Relative gene expression of critical genes at various stages of DANPC maturity, where DDC is significantly elevated in drug product DANPCs. (B) Overview of DDC bioassay; where DDC function is quantified by percent conversion of L-DOPA to dopamine. (C) Data from

Generation of Engraftment Dataset: A cell suspension of DANPCs was transplanted into the striatum of RNU rats. Brain
tissues were collected following cell engraftment and stored until processing. Brain samples were sectioned and imaged. 20X
images were screened for high quality resolution and were imported into analysis software. The number of surviving cells were
evaluated by the total count of human nuclei in each graft using an image analysis tool developed to perform nuclear °
segmentation and automatic counts of nuclei for each striatal hemisphere. COnCl usions

normalized to cell count, following dissociation and counting of cells after collection of supernatant.

In silico predictive analytics of bulk RNAseq data can make accurate predictions of DANPC maturity,

Generation of Dopamine Release Dataset: DANPCs were thawed and plated for extended in vitro maturation. After _ ) . _ : . o
extended maturation, cell culture media was removed and buffer containing KCL or a buffer alone was applied to the identity, engraftment potential, and dopamine production potential. These tests can be utilized for

cells. Supernatant was removed, placed in stability buffer, and frozen prior to analysis. Supernatant was assayed by LC-MS/MS robust characterization of DANPC function.
for dopamine released in response to KCL stimulation.

DDC activity of freshly thawed DANPCs can be assayed as a traditional enzymatic test of functional
Bioinformatic analysis: For each DANPC cell lot, whole transcriptome RNASeqg data was used in multiple in silico-based activity. DANPCs release dopamine at a significant level above iPSC negative controls, DDC activity is

assays. Each cell lot is confirmed to have passed NeuriTestTM. Other complementary prediction tools of engraftment and a stability sensitive measurement, and can be controlled and normalized to assure assay quality.
dopamine production were based on RNASeq, histology data, and dopamine release data.

Together, in silico assays and a DDC bioassay provide a robust analytical potency strategy for DANPC
DDC Bioassay: DANPCs were thawed and rested to recover and adhere to the plate. On the day of the assay, cell culture ﬂ;]m:tlona! Ch.araCterlzatlon' bBy reTOVIH% the Eeedd or ethnde.d rTl]fatuzjatlc.)lT of cells in Vlt.ro prior tg . Dopamine: Functions, Signalin
media was removed and cells were washed. Buffer containing L-DOPA was added to each well and after a short incubation, C ara.Cterlzatlon' assays can be performead on the drug product itselt and still assure a consistent an AR, Hauser DN, Bittencourt JC,
incubation media was collected and added stabilization buffer. Samples analyzed by LC-MS/MS for dopamine quantification. functional cell therapy product.

DANPCs and iPSC negative controls was compiled to characterize the range and sensitivity of the assay. (D) DANPCs were thawed and left in cryoprotectant for up to 6 hours post-thaw. Each hour DANPCs were assayed for viability by propidium iodide staining and plated
to assay DDC activity. Reduction in viability over time correlated with reduction in DDC activity (R2 = 0.70 p = 0.04). (E) Bankable, reference control cells (T84 and 769-P) can be used to normalize for inter-operator and inter-assay variability. (F) Dopamine release can also be
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