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Reprogramming technology enables differentiated cells of a specific cell type to  neurons. The study of live human neurons in a dish allows human-specific

be converted to another cell type with completely different functions, either neurodevelopmental properties to be identified and the specific pathways that
through the production of induced pluripotent stem cells (iPSCs) or through are defective in cells from patients with neuropsychiatric and neurodegenerative
direct conversion. This technology has challenged the idea that differentiated diseases to be dissected. Integrating methods to differentiate iPSCs into the
cells types are immutable entities and has enabled researchers to study the relevant cell types involved in neurological disease with reproducible and
behaviour of living cell types that were previously inaccessible, such as human scalable phenotypic assays is a new challenge for the disease-modelling field.
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gene regulation. For example, given that epigenetic changes can influence gene expression and cell fate determination

over time, it is highly informative to study the influence of epigenetics during human neural differentiation — something Neurons Astrocytes Dopaminergic neurons *
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that is only possible now owing to the use of iPSC technology. These cells can also be used to study the characteristics of « BRNZ « NFIB e HB9 «FOXA2  » GIRK2
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Cell-reprogramming technology (see central figure) has remarkable potential to generate insights into disease Cortical neurons
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Cellular replacement therapy is also an exciting application of iPSC technology. The first patients are already
receiving iPSC-derivatives via transplantation for some neurological diseases; however, caution must be taken owing

to the tumorigenic potential of pluripotent stem cells. Endothelial cells
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Abbreviations for the poster ‘Cell-reprogramming technology and neuroscience’ by Maria
C. Marchetto and Fred H. Gage

ABCD1, ATP-binding cassette sub-family D member 1; ALDH1L1, aldehyde dehydrogenase
family 1 member L1; APP, amyloid precursor protein; AQP4, aquaporin 4; ASCL1, achaete-
scute homologue 1; ATXN3, ataxin 3; BDNF, brain-derived neurotrophic factor; BRN2, brain-
specific homeobox 2; CACNA1C, voltage-dependent L-type calcium channel subunit-alC;
CD11B, CD11 antigen-like family member B; CD31, CD antigen CD31; CDKL5, cyclin-
dependent kinase-like 5; CHAT, choline O-acetyltransferase; CNP, 2',3'-cyclic-nucleotide
3'-phosphodiesterase; CRISPR, clustered regularly interspaced short palindromic repeats;
CTIP2, COUP-TF-interacting protein 2; CUX1, homeobox protein cut-like 1; CX3CR1, CX3C
chemokine receptor 1; DARPP32, protein phosphatase 1 regulatory subunit 1B; DKK1,
dickkopf-related protein 1; DISC1, disrupted in schizophrenia 1; ERCC6, excision repair cross-
complementation group 6; FGF, fibroblast growth factor; FOXA2, forkhead box protein A2;
FMR1, fragile X mental retardation 1; FXN, frataxin; GABA, y-aminobutyric acid; GALC,
galactocerebrosidase; GBA3, cytosolic B-glucosidase; GFAP, glial fibrillary acidic protein;
GIRK2, G-protein-regulated inward-rectifier potassium channel 2; GSK3B, glycogen synthase
kinase 3B; HB9, homeobox protein 9; HTT, huntingtin; IBA1, allograft inflammatory factor 1;
IGF1, insulin-like growth factor 1; IGFBP3, insulin-like growth factor-binding protein 3;
IKBKAP, IkB kinase complex-associated protein; ISL1, islet 1; KLF4, krueppel-like factor 4;
LHX3, LIM homeobox protein 3; LIN28, protein lin-28 homologue A; LINE1, LMX1A, LIM
homeobox transcription factor 1a; LRRK2, leucine-rich repeat kinase 2; MAP2, microtubule
associated protein 2; MBP, myelin basic protein; MECP2, methyl-CpG-binding protein 2;
MYC, Myc proto-oncogene protein; MYT1L, myelin transcription factor 1-like protein;
NANOG, homeobox protein NANOG; NEUN, neuronal nuclei; NF, neurofilament; NFIA,
nuclear factor 1 A-type; NFIB, nuclear factor 1 B-type; NGN2, neurogenin-2;
NKX6.2,homeobox protein Nkx-6.2; NURR1, orphan nuclear receptor NURR1; 04, forkhead
box protein 04; OCT4, octamer-binding protein 4; OLIG2, oligodendrocyte transcription
factor 2; PARK2, parkin RBR E3 ubiquitin-protein ligase; PINK1, PTEN-induced putative kinase
1; PITX3, pituitary homeobox 3; PLP1, myelin proteolipid protein; PROX1, prospero
homeobox protein 1; PSD95, postsynaptic density protein 95; PSEN1, presenilin 1; PSEN2,
presenilin 2; PVALB, parvalbumin; RELN, reelin; S100pB, protein S100B3; SATB2, DNA-binding
protein SATB2; SCN1A, sodium channel protein type 1 subunit-a; SHANK3, SH3 and multiple
ankyrin repeat domains protein 3; SHH, sonic hedgehog; SMN1, survival motor neuron
protein; SNCA, a-synuclein; SOD1, superoxide dismutase 1; SOX2, transcription factor SOX2;
SOX9, transcription factor SOX9; SOX10, transcription factor SOX10; SPG14, spastic
paraplegia 14; ST18, suppression of tumorigenicity 18 protein; SYN, synapsin; TAU,
microtubule-associated protein tau; TARDBP, TAR DNA-binding protein 43 (gene); TDP43,
TAR DNA-binding protein 43 (gene product); TH, tyrosine hydroxylase; TRPC6, transient
receptor potential cation channel, subfamily C, member 6; TUBB3, neuron-specific class Il
beta-tubulin; VAPB, vesicle-associated membrane protein-associated protein B/C; WNT3A,
protein Wnt3a.
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