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Stem cells hold the remarkable ca-
pacity of self-renewal and differentia-
tion into more specialized cell lineages, 
and thus constitute a promising resource 
in regenerative medicine for the gen-
eration of appropriate cell types in cell 
replacement therapy. Stem cell research, 
accordingly, has become a highly 
vigorous and rapidly evolving field in 
life sciences, highlighted by the 2012 
Nobel Prize in Physiology or Medicine 
awarded to Shinya Yamanaka and John 
Gurdon, for their ground-breaking 
works in reprogramming cell fates [1]. 
As a general interest life science journal, 
Cell Research has enjoyed a phase of 
rapid growth in the past several years, 
as shown by the dramatic improve-
ment in the scientific quality of papers 
published in the journal as wells as its 
broadening impact within the scientific 
community. Along the way, the field of 
stem cell biology has naturally become 
an important research area covered by 
papers published in Cell Research [2]. 
For instance, in the past year of 2012, 
Cell Research has published a number 
of important papers related to the stem 
cell field, covering diverse aspects and 
topics such as induced pluripotent stem 
(iPS) cells [3-7], mechanistic studies 
of pluripotency and differentiation [8-
11], modeling of human diseases using 
stem cell-based systems [6, 12], direct 
reprogramming of somatic cells to other 
cell types without passing through an 
pluripotent intermediate [13-16], as 
well as neural crest stem cells [17] and 
cancer stem cells [18-20]. 

Reflecting our continued interest and 
building on our existing strength in this 
area, we are excited to present to our 
readers this 2013 Cell Research Special 
Issue on “Stem cell biology”. This spe-
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cial issue consists of two major parts. 
The first part of the issue presents a col-
lection of 5 review articles authored by 
world-renowned scientists in the respec-
tive fields. Two reviews focus on the 
basic regulatory mechanisms in ES and 
iPS cells: Huck-Hui Ng and colleague 
review our current understanding of 
the transcriptional regulatory principles 
underlying the state of pluripotency in 
ES cells and discuss how the control 
of various signaling pathways could 
influence pluripotency; the article by 
Yi Zhang and colleague presents a 
comprehensive overview of both the 
epigenetic landscapes of pluripotent 
stem cells and epigenetic mechanisms 
involved in iPS cell generation. The 
article by George Daley and colleague 
provides us a state-of-art analysis of the 
current understanding on cell fate and 
cell fate conversions, covering diverse 
aspects such as iPS cells and their dif-
ferentiation, direct conversion of cell 
fates between differentiated states, as 
well as facilitated lineage switching 
through partial reprogramming. Much 
of the excitement of the iPS cell tech-
nology stemmed from its potential use 
in regenerative medicine, and it is clear 
that significant research efforts are still 
needed before this potential could be re-
alized. In their article, Hideyuki Okano 
and colleague review the progress from 
pre-clinical studies that attempted to 
treat spinal cord injury using neural 
stem/progenitor cells derived from 
iPS cells, and discuss strategies and 
safety issues related to iPS cell-based 
therapies. Finally, Sheng Ding and col-
leagues discuss chemical approaches 
in the study of stem cell biology, which 
have proved to be a powerful tool for 
improving our understanding of the 

basic biology of stem cells as well as 
for engineering cell fate changes toward 
desired cell types.

The second half of the special issue 
comprises 5 original research articles, 
among which three are related to iPS 
cells. Improving the quality of iPS cells 
will be critical for their potential appli-
cations in cell-based therapy. In their re-
search article, Jinsong Li and colleagues 
report that including a factor called 
Zscan4 in the reprogramming cocktail 
could greatly improve the quality of the 
resulting iPS cells, as demonstrated by 
the tetraploid complementation assay, 
and suggest that this factor likely acts 
to promote genomic stability during the 
reprogramming process. In two other 
articles, Xin Xie and colleagues report 
that a simple environmental stress, hy-
perosmosis, could promote reprogram-
ming via p38 activation, while Jiuhong 
Kang and colleagues show that a mi-
croRNA called miR-29b, acts to mediate 
the function of Sox2 in reprogramming, 
and that it does so via regulating DNA 
methyltransferases. Mesenchymal stem 
cells (MSCs) have been shown to pos-
sess immunomodulatory properties. The 
paper by Songtao Shi and colleagues 
reports the rather surprising finding of 
a subset of MSCs that express IL17, 
fail to execute immunomodulation, and 
exhibit an inhibitory effect against an 
infectious fungus. Finally, the research 
article by Yi Zhang and colleagues 
reveals novel roles of H3K27me3 de-
methylases KDM6A and KDM6B in 
endoderm differentiation from human 
ES cells via regulation of Wnt signaling. 
The issue also includes two brief letters 
to the editor, which report new advances 
in generating functionally more mature 
hepatocytes from human ES cells, and 
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in the generation of cloned animals from 
pig iPS cells, respectively. 

We would like to thank our Guest 
Editors, Linzhao Cheng, Hongkui 
Deng, Linheng Li, and Haifan Lin for 
their help in the commissioning of the 
review articles, and all of the authors 
for their contributions to this special 
issue. We hope this exciting collection 
of articles on stem cell biology will be 
an enjoyable read and will contribute to 
the growth of the field in years to come.
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