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Abstract

Dental pulp is a connective tissue rich in nerves and blood vessels that houses progenitor cells, known as
dental pulp stem cells (DPSCs). Due to their neural crest origin, DPSCs can be differentiated into neuronal
cells under the right in vitro conditions. Our aim is to develop a novel stable, reproducible method to
utilize the developmental potential of DPSCs using transdifferentiation, direct neuronal reprogramming.
Our first experiments indicated that forced expression of the neuronal transcription factors Ascl1, Brn2,
and Myt1l successfully transdifferentiated DPSCs into induced neurons (iNs). Moreover, optimized DPSC-
iN conversion quantifiably met the efficiency and purity of standard fibroblast iNs, measured by
automated high-content microscopy after immunostaining with mature neural markers (MAP2, TAU).
Next, we reprogrammed and cultured DPSCs into transplantable 3D neurospheroid-like structures, with
the administration of different culture conditions but with the same described direct reprogramming
protocol. After 14 days of culturing, the spheroids showed mostly neuronal immunolabeling while some
cells were positive for neural crest markers (HNK1, NF). We are currently characterizing and carefully

https://www.abstractscorecard.com/cfp/submit/submissions/summary/view.asp?EventKey=IMEFIJLA&SubmissionlD=1759502 1/3



7/3/24, 2:11 PM Preview - Abstract Submissions - ISSCR 2024 Annual Meeting

phenotyping our DPSC-iNs derived from 4 different donors by using immunostaining followed by
automated high-content microscopy, mass spectrometry, gRT-PCR, bulk RNA-seq, patch-clamp
electrophysiology and DNA methylation array. We are also planning to use sc-RNA-sequencing on DPSC-
iNs after barcoding native DPSCs to identify and sort the dental pulp progenitor cells from the
mesenchymal elements, using a novel lineage tracing methodology in combination with previously
acquired multiomics data. These experiments will define neural crest-related cell subpopulations within
the pulp and ensure a way to identify the ones with neurogenic potential. In summary, DPSC-iNs
represent a novel methodology to study donor-derived neurons from an ethical, easily accessible cellular
source. In combination with the unique developmental origin, DPSC-iNs provide a novel model for
developmental diseases mainly affecting children and adolescents.
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