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Summary
Hotta et al1 has reported a study entitled “Small-molecule in-

duction of neural crest-like cells derived from human neural pro-
genitors” in the December 2009 issue of Stem Cells. Neural crest 
(NC) cells are ectoderm-derived multipotent migratory cells that 
give rise to diverse cell lineages in a developing embryo. Migrato-
ry or proliferative deficit of NC cells results in many devel-
opmental disorders. Stem cell-based therapies are potential treat-
ment options for such disorders. The enteric nervous system 
(ENS) of vertebrates predominantly develops from NC cells 
originating from the vagal end of the neural tube. In Hirsch-
sprung’s disease, the distal bowel lacks an ENS caused by a fail-
ure of colonization by NC-derived cells. This study shows a sim-
ple method of coculture with mouse embryonic fibroblasts 
(mEFs) for generating NC-like cells from human embryonic 
stem cells (hESCs). The authors also demonstrated that sub-
sequent exposure to Y27632, a selective inhibitor of the Rho-as-
sociated coiled kinase (ROCK), significantly increased the effi-
ciency of differentiation into NC-like cells. These hESC-derived 
NC-like cells expressed NC markers including p75 (p75NTR 
low affinity neurotrophin receptor), SoxE (Sox8, Sox9 and 

Sox10) and HNK1 (human natural killer-1 antigen). The mEFs 
induced NC-like cells were also able to migrate along NC path-
ways in avian embryos and differentiate into cells expressing neu-
ronal and glial markers. The hESC-derived NC-like cells also 
demonstrated migration in mouse gut explants, however, Y27632 
treatment was required for differentiation into neuronal and glial 
cells. 

Comment
ENS is a complex neural network that controls most of the 

gut functions by regulating motility, secretion/absorption and 
vascular tone.2 The neurons and glia that comprise the ENS are 
derived from the migrating NC cells.3 Many developmental and 
acquired disorders of ENS are characterized by loss of neurons.4 
One of the best-characterized enteric neuropathy is Hirsch-
sprung’s disease, which is caused by an absence of neurons in dis-
tal gastrointestinal tract. Surgical intervention is often the only 
treatment option for these disorders but is still plagued by post-
operative morbidity. Replacement of the ENS has been consid-
ered a potential and futuristic treatment strategy. Stem cell trans-
plantation is one such tool for replenishing the ENS. Several 
sources of stem cells for generating enteric neurons have been in-
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vestigated, including CNS derived neural stem cells, enteric neu-
ral progenitors and NC cells isolated from PNS or neural tube.5,6 
This paper demonstrated that embryonic stem (ES) cells can also 
be a potential source of enteric neurons by inducing development 
of NC-like cells upon coculture with mEFs and treatment with 
small molecule inhibitor of ROCKI/II. ES cells-derived NC-like 
cells can therefore potentially become an unlimited source of stem 
cells for enteric neuropathies. 

ES cells have previously been shown to spontaneously give 
rise to NC-like cells or their derivatives in culture while exposure 
to stromal cells increased the efficiency. Hotta et al1 demon-
strated that coculture with mEFs could also increase the effi-
ciency of developing NC-like cells from ES cells, which was 
comparable to stromal cell exposure. The mEF-induced NC 
cells express the NC specific markers, and they migrate and dif-
ferentiate in vitro in avian embryos and mouse gut explants. 
Furthermore, the authors demonstrated that Y27632 treatment 
increased the proportion of migrating NC-like cells derived from 
hESC in vitro. Y27632 is a ROCK I/II inhibitor, which se-
lectively targets p160ROCK from the family of Rho-associated 
protein kinases.7 Inhibition of Rho/ROCK signaling has been 
implicated in the epithelial-mesenchymal transition of NC cells 
from avian neural epithelium.8 Epithelial-mesenchymal tran-
sition of neuroepithelial cells is the key step for neural tube for-
mation and induction of the NC. The authors demonstrated that 
the hESC-derived NC-like cells behaved similarly to NC cells in 
avian embryos in that they assembled along NC migratory path-
ways and differentiated into neuronal (Hu, the generic neuronal 
marker positive) and glial cells (S100b positive) within the em-
bryonic peripheral nervous system. This study also reports the in-
tegration of hESC-derived cells into the developing gut for the 
first time. However, further studies investigating the functional 
properties of the hESC-derived neurons are required before suc-
cessful translation of this technique.

Post transplant survival of cells in any cell-based therapy re-
mains a big challenge and represents a critical limiting factor in 
successful repopulation. Tissue derived NC cells can be gen-

erated autologously and therefore cannot be immunerejected post 
transplantation leading to higher success rate. The authors dis-
cussed the potential of immunerejection of hESC-derived NC 
cells in transplantations since ESCs were not patient specific. 
They, however, suggested that patient specific induced pluri-
potent stem cells (iPSCs) might be able to fill this gap.9 
However, successful transfer of methodology developed in 
hESCs to iPSCs remains to be seen. 

In conclusion, this study describes a simple and efficient 
method for generating NC-like cells from hESCs. These NC-like 
cells can potentially be a superior and unlimited source of cells for 
cell-based therapies of enteric neuropathies.
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