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The Application of Induced Pluripotent Stem Cells in Studying
Neural Hereditary Diseases
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(Molecular Developmental Biology Laboratory, Shanghai JiaoTong University, School of Medicine, Shanghai 200025, China)

Abstract The morbidity of neural hereditary diseases ranks first over all hereditary diseases. But till now,
there is no effective clinical therapy for these diseases, and their pathogenesis remains unclear. In recent years,
patient-specific induced pluripotent stem cells (iPSCs) derived from somatic cells have been gradually applied as

in vitro models for the study of the pathogenesis of neural hereditary diseases, drug screening as well as clinical
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applications. Here we review the application of iPSCs in studying neural hereditary diseases according to the latest

research data, and summarize the problems as well as challenges in this field. Establishing of patient-specific iPSC

lines could provide promising future for understanding the underlying pathogenesis of diseases and promote the de-

velopment of efficient treatment strategies in the clinical settings.
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Table 1 iPS cell lines from patients with neural hereditary diseases

TR 4 T P (G L1 S
Disease types Primarily affected cells Gene(mutations) References
Alzheimer’s Cortical neurons; Hippocampal AP precursor protein [18]
disease(AD) neurons Apolipoprotein E

Presenilin 1,2(PS1, PS2)
Amyotrophic lateral Motor neurons SODI1(L144F; G85S) [19-20]
sclerosis(ALS)
Angelman Global(Hippocampal and cerebellar Maternal deletion inherited deletion of chr. [21]
syndrome(AS) neurons) 15q11—ql3
Duchenne muscular DMD(deletion of exons 45-52) [22-23]
dystrophy(DMD)
Downs’ syndrome Global Trisomy 21 [23]
Friedreich ataxia FXN(GAA expansion) [24]
Familial dysautonomia(FD) Sensory and autonomic neurons IKBKAP [25]
Fragile X syndrome Global FMRI1(CGG repeat truncation) [26]

Gaucher disease

Huntington’s disease(HD) Cortical-striatal neurons

Parkinson’s disease(PD) DA neurons

Prader-Willi syndrome(PWS) Hypothalamic neurons

Rett syndrome Differentiated neurons

Schizophrenia

Spinal muscular atrophy(SMA) Motor neurons

GBA(exon 9, G-insertion, AAC>AGC, nucleotide 84  [23
of cDNA)

HTT(CAG repeats) [23]
LRRK2(G2019S) [27-28]
PINKI1(Q456X; V170G)

paternal deletion of chr. 15q11—q13 [21]
MeCP2(1155 del32; Q244X [29-31]
A exon 3-4; T158M; R306C)

DISC1(4 bp deletion at the exon-intron 12 region) [32]
SMNI deletion [33]
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Fig.1 Application of patient-specific iPS cells in studying neural hereditary diseases
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