World Jo

World | Stem Cells 2011 March 2

K é/J(IM'/II(/(’I{y _‘_‘/)'/I/J/IA'/III‘?y J‘/I‘()'Iy'l
TR 1
Boienidenge WWW.Wjgnet.com




World Journal of
Stem Cells

J S C

A peer-reviewed; online, open-access jowrnal of stem cells

Editorial Board

2009-2013

The World Journal of Stem Cells Editorial Board consists of 284 members, representing a team of worldwide experts in
stem cells research. They are from 28 countries, including Australia (5), Austria (1), Belgium (3), Brazil (2), Canada
(7), China (19), Czech Republic (2), Denmark (4), Finland (3), France (5), Germany (14), Hungary (3), India (3), Iran
(1), Israel (4), Italy (13), Japan (18), Netherlands (4), Norway (2), Singapore (10), South Korea (15), Spain (6), Sweden

(2), Switzerland (3), Turkey (2), United Arab Emirates (1), United Kingdom (15), and United States (117).

PRESIDENT AND EDITOR-IN-
CHIEF
Lian-Sheng Ma, Beijing

STRATEGY ASSOCIATE
EDITORS-IN-CHIEF

Philippe Bourin, Toulouse
Andras Dinnyes, Godollo
Umberto Galderisi, Napoli
Mikhail G Kolonin, Houston
Balazs Sarkadi, Budapest

GUEST EDITORIAL BOARD
MEMBERS

Ing-Ming Chiu, Miaoli

Chie-Pein Chen, Taipei

Ju Jyh-Cherng, Taichung

Hossein Hosseinkhani, Taipei
Steven Shoei-Lung Li, Kasohsiung
Tzu-Hao Wang, Tao-Yuan

MEMBERS OF THE EDITORIAL
BOARD

L2
ﬁ
Australia

Jeremy M Crook, Melbourne
Alice Pébay, Victoria
Kuldip S Sidhu, Sydney
Ernst Wolvetang, Brisbane
Xin-Fu Zhou, Adelaide

I Austria
Ludwig Aigner, Salzburg

I Belgium

Yves Beguin, Liege

(4 9

Boishidongs  WJSC | www.wignet.com

Mieke Geens, Brussels
Najimi Mustapha, Brussels

.q
H Brazil

Niels Olsen Saraiva Camara, Sdo Paulo
Naiara Zoccal Saraiva, Jaboticabal

Ld o

Borhane Annabi, Montreal
Rosario Isasi, Quebec
Xiao-Yan Jiang, Vancouver
Seung U Kim, Vancouver
Ren-Ke Li, Toronto

Jeffrey A Medin, Toronto
Kursad Turksen, Ottawa

-
* :

China

Xiu-Wu Bian, Chongging
Yong Dai, Shenzhen
Zhong-Chao Han, Tianjin
Zhang Hao, Beijing
Anskar YH Leung, Hong Kong
Gang Li, Hong Kong
Gui-Rong Li, Hong Kong
Kai-Yan Liu, Beijing
Yi-Jia Lou, Hangzhou
Xue-Tao Pei, Beijing
Jing-He Tan, Tan-An
Jin-Fu Wang, Hangzhou
Yun-Hai Zhang, Hefei

h Czech Republic

Petr Dvorak, Brno
Jaroslav Mokry, Hradec Kralove

Denmark

Basem M Abdallah, Odense

Poul Maddox-Hyttel, Frederiksberg
Lin Lin, Tjele

Soren Paludan Sheikh, Odense

Jukka Partanen, Helsinki
Petri Salven, Helsinki
Heli Skottman, Tampere

I I France

Alain Chapel, Paris

Gwendal Lazennec, Montpellier
Muriel Perron, Paris

Xavier Thomas, Lyon

Germany
James Adjaye, Berlin
Christian Buske, Ulm
Denis Corbeil, Dresden
Frank Edenhofer, Bonn
Ursula Margarethe Gehling, Langen
Eric Gottwald, Eggenstein-Leopoldshafen
Jorg Kleeff, Munich
Gesine Kogler, Diisseldorf
Nan Ma, Rostock
Ulrich Martin, Hannover
Heinrich Sauer, Giessen
Richard Schifer, Tiibingen
Sonja Schrepfer, Hamburg
Wolfgang Wagner, Aachen

March 26, 2011




(49

@;ﬁfenﬂ@ WJSC | www.wjgnet.com March 26, 2011




(49

,7;,.;:;::..9@ WJSC | www.wjgnet.com March 26, 2011




(]‘ f World Journal of
Stem Cells

Contents Monthly Volume 3 Number 3 March 26, 2011

EDITORIAL 19 Functional ion channels in stem cells
Li GR, Deng XL

(4 9

Boionidengs  WJSC | www.wijgnet.com 1 March 26, 2011 | Volume 3 | Issue 3 |



Contents

World Journal of Stem Cells

Volume 3 Number 3 March 26, 2011

ACKNOWLEDGMENTS I

Acknowledgments to reviewers of World Journal of Stem Cells

APPENDIX | Meetings
I-v Instructions to authors
ABOUT COVER February 3, 2011

Photograph by Na Ma
Beijing, China
Spring Market

AIM AND SCOPE

World Journal of Stem Cells (World | Stem Cells, W]SC, online ISSN 1948-0210, DOI:
10.4252), is a Monthly open-access peer-reviewed journal supported by an editorial

board consisting of 284 experts in stem cell research from 28 countries.

The major task of WJSC is to rapidly report original articles and comprehensive

reviews on basic laboratory investigations of stem cells and their application in

clinical care and treatment of patients. W/SC is designed to cover all aspects of stem

cells, including embryonic stem cells, neural stem cells, hematopoietic stem cells,

mesenchymal stem cells, tissue-specific stem cells, cancer stem cells, the stem cell

niche, stem cell genomics and proteomics, and translational and clinical research. In a
word, papers published in IW]SC will cover the biology, culture, and differentiation of
stem cells from all stages of development from germ cell to embryo and adult.

FLYLEAF 1111

Editorial Board

EDITORS FOR
THIS ISSUE

Responsible Assistant Editor: Na Lin
Responsible Electronic Editor: Wer-Hua Ma
Proofing Editor-in-Chief: Lian-Sheng Ma

Responsible Science Editor: Jin-Iei Wang
Proofing Editorial Office Director: Jin-Lei Wang

NAME OF JOURNAL
World Journal of Stem Cells

LAUNCH DATE
December 31, 2009

SPONSOR

Beijing Baishideng BioMed Scientific Co., Ltd.,
Room 903, Building D, Ocean International Center,
No. 62 Dongsihuan Zhonglu, Chaoyang District,
Beijing 100025, China

Telephone: 0086-10-8538-1892

Fax: 0086-10-8538-1893

E-mail: baishideng@wignet.com

http:/ /www.wignet.com

EDITING

Editorial Board of Warld Journal of Stens Cells,

Room 903, Building D, Ocean International Center,
No. 62 Dongsihuan Zhonglu, Chaoyang District,
Beijing 100025, China

Telephone: +0086-10-8538-1891

Fax: +0086-10-8538-1893

E-mail: wisc@wjgnet.com

http:/ /www.wignet.com

PUBLISHING

Baishideng Publishing Group Co., Limited,
Room 1701, 17/F, Henan Bulding,

No0.90 Jaffe Road, Wanchai,

Hong Kong, China

Fax: 00852-3115-8812

Telephone: 00852-5804-2046
E-mail: baishideng@wjgnet.com
http:/ /wwwwjgnet.com

SUBSCRIPTION

Beijing Baishideng BioMed Scientific Co., Ltd.,
Room 903, Building D, Ocean International Center,
No. 62 Dongsihuan Zhonglu, Chaoyang District,
Beijing 100025, China

Telephone: 0086-10-8538-1892

Fax: 0086-10-8538-1893

E-mail: baishideng@wjgnet.com

http:/ /www.wignet.com

ONLINE SUBSCRIPTION
One-Year Price 108.00 USD

PUBLICATION DATE
March 26, 2011

SERIAL PUBLICATION NUMBER
ISSN 1948-0210 (online)

PRESIDENT AND EDITOR-IN-CHIEF
Lian-Sheng Ma, Bezjing

STRATEGY ASSOCIATE EDITORS-IN-CHIEF
Philippe Bourin, Toulouse

Andras Dinnyes, Godollo

Umberto Galderisi, Napoli

Mikhail G Kolonin, Houston

Balazs Sarkadi, Budapest

EDITORIAL OFFICE

Jin-Lei Wang, Director

World Journal of Stem Cells

Room 903, Building D, Ocean International Center,
No. 62 Dongsihuan Zhonglu, Chaoyang District,
Beijing 100025, China

Telephone: 0086-10-8538-1891

Fax: 0086-10-8538-1893

E-mail: wisc@wijgnet.com

http:/ /www.wignet.com

COPYRIGHT

© 2011 Baishideng. Articles published by this Open-
Access journal are distributed under the terms of
the Creative Commons Attribution Non-commercial
License, which permits use, distribution, and repro-
duction in any medium, provided the original work is
propetly cited, the use is non commercial and is other-
wise in compliance with the license.

SPECIAL STATEMENT

All articles published in this journal represent the
viewpoints of the authors except where indicated
otherwise.

INSTRUCTIONS TO AUTHORS

Full instructions are available online at http://www.
wignet.com/1948-0210/¢g_info_20100313165700.
htm. If you do not have web access please contact the
editorial office.

ONLINE SUBMISSION
http:/ /www.wignet.com/1948-0210office

(49

Boiohidengs  WJSC | www.wijgnet.com

II

March 26, 2011 | Volume 3 | Issue 3 |



JSC

World Journal of
Stem Cells

Online Submissions: http:/ /www.wjgnet.com/1948-0210office
wjsc@wijgnet.com
doi:10.4252/wjsc.v3.i3.19

World ] Stem Cells 2011 March 26; 3(3): 19-24
ISSN 1948-0210 (online)
© 2011 Baishideng. All rights reserved.

EDITORIAL

Functional ion channels in stem cells

Gui-Rong Li, Xiu-Ling Deng

Gui-Rong Li, Departments of Medicine and Physiology, Li Ka
Shing Faculty of Medicine, the University of Hong Kong, Pokfu-
lam, Hong Kong, China

Xiu-Ling Deng, Department of Physiology and Pathophysiology,
School of Medicine, Xi’an Jiaotong University, Xi’an 710049,
Shaanxi Province, China

Author contributions: Li GR and Deng XL both contributed to
this paper.

Supported by (in part) Grants (734703M and 8CRF09) from
the Research Grant Council of Hong Kong, China
Correspondence to: Dr. Gui-Rong Li, Associate Professor,
L4-59, Laboratory Block, FBM, Li Ka Shing Faculty of Medi-
cine, The University of Hong Kong, 21 Sassoon Road, Pokfulam,
Hong Kong, China. grli@hkucc.hku.hk

Telephone: +852-2819-9513 Fax: +852-2855-9730
Received: October 30, 2010 Revised: January 14, 2011
Accepted: January 21, 2011

Published online: March 26, 2011

Abstract

Bioelectrical signals generated by ion channels play cru-
cial roles in excitation genesis and impulse conduction in
excitable cells as well as in cell proliferation, migration
and apoptosis in proliferative cells. Recent studies have
demonstrated that multiple ion channels are heteroge-
neously present in different stem cells; however, pat-
terns and phenotypes of ion channels are species- and/
or origin-dependent. This editorial review focuses on the
recent findings related to the expression of functional
ion channels and the roles of these channels in regula-
tion of cell proliferation in stem cells. Additional effort is
required in the future to clarify the ion channel expres-
sion in different types of stem cells; special attention
should be paid to the relationship between ion channels
and stem cell proliferation, migration and differentiation.

© 2011 Baishideng. All rights reserved.
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STEM CELLS

Stem cells are found in all multi-cellular organisms and are
charactetized by the ability to self-renew through mitotic
cell division and differentiate into a diverse range of spe-
cialized cell types. There are two types of original mam-
malian stem cells: embryonic stem cells and adult stem
cells found in adult tissues. In addition, it has recently been
found that induced pluripotent stem cells (iPS) can be de-
veloped from other types of cells including fibroblasts'".
Embryonic stem (ES) cells are detived from mamma-
lian embryos in the blastocyst phase of development[2’3j.
Adult (or somatic) stem cells were initially isolated from
mouse bone marrow'; further studies have shown that
stem cells are present in different types of tissue including
brain, heart, blood vessels, skeletal muscles, skin, liver and
fat tissue. Adult stem cells remain in a quiescent or non-di-
viding state and can be activated by disease or tissue injury.
In adults, stem cells/progenitor cells act as a tepait system
for the body and maintain the normal turnover of regen-
erative organs such as blood, skin and intestinal tissues'.
iPS cells are recently developed cells induced from
somatic cells such as skin fibroblasts and B lymphocytes'”.
They were generated initially by Takahashi & Yamanaka'”
by reprogramming somatic cells by over-expressing a
combination of four transcription factors: octamer 3/4
(Oct4), SRY box-containing gene 2 (Sox2), Kruppel-like
factor 4 (KIf4) and c-Myc in murine fibroblasts to induce
the cells enter an embryonic-like state!"”. The iPS cells are
then produced by introducing the four transcription fac-
tor—encoding genes into human fibroblasts”. Two other
groups produced similar iPS cells by introducing slightly
different combinations of genes: POU5SF1 (OCT4),
SOX2, NANOG and LIN28A (L.IN28)™". These iPS cells
are similar to ES cells in morphology, growth properties
and expression of phenotypic markers. These cells closely

March 26, 2011 | Volume 3 | Issue 3 |
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resemble ES cells and can differentiate into multiple types
of cells in vitro and in vivd™*"”. ES cells, adult tissue mes-
enchymal stem cells (MSCs) and their progenitors and iPS
cells all possess potential therapeutic value in regenerative
medicine.

In addition to the three major types of stem cells men-
tioned above that possess potential benefit for regenera-
tive medicine, another type of stem cells is found within
tumors or hematological cancers and has characteristics
associated with normal stem cells, specifically the ability to
give rise to all cell types found in a particular cancer sam-
ple. Cancer stem cells are tumorigenic in contrast to other
non-tumorigenic cells” and may induce tumors through
the stem cell processes: self-renewal and differentiation
into multiple cell types. Moreover, cancer stem cells are
believed to persist in tumors as a distinct population and
cause relapse and metastasis by giving rise to new tumofs.
Therefore, cancer stem cells may be a target for develop-
ing specific therapies to improve survival and quality of
life of cancer patients, especially sufferers of metastatic
disease!”.

Although stem cells are important in regenerative
medicine and/or cancer treatment, their cellular physiol-
ogy and biology are not fully understood. Membrane ion
channels are known to play a crucial role in proliferation,
apoptosis and migration in a wide range of cells.

ION CHANNELS IN STEM CELLS

Multiple functional ion channel currents have been re-
ported to be heterogeneously present in different types of
stem cells. They include the voltage-gated delayed recti-
fier K" current IKpr (encoded by different Kv genes),
the Ca’"-activated K current Kca (including BKc., large
conductance Kca; IKcs, intermediate conductance Kea; and
SKea, small conductance Kca), the transient outward K
current To (or A-type current, 1), inward rectifier K cur-
rent (Ikir), hyperpolarization-activated cyclic nucleotide-
regulated cation current (In), chloride current (lai), voltage-
gated Na' current (Ina), L-type calcium current (Icar),
transient receptor potential (I'RP) nonselective cation
currents. These currents have been found to be heteroge-
neously present in ES cells, mesenchymal stem cells (MSCs)
from bone marrow, fat tissue and human umbilical cord
vein, neural progenitor cells, cardiac progenitor cells or
iPS cells derived from different species.

ION CHANNELS IN EMBRYONIC STEM
CELLS

In ES cells, it has been reported that a tetraethylammo-
nium (TEA)- and 4-aminopyridine (4-AP)-sensitive IKbr
is co-present with iberiotoxin-sensitive BKca in 52% of
mouse ES cells and homogenously present in (100%0)
human ES cells"". However, phenotypes of TKor differ
between mouse and human ES cells. IKbr is encoded by
Kv1.1, Kv1.2, Kv1.3 and Kv1.6 genes in mouse ES cells
and by Kv7.2 and Kv9.3 in human ES cells. Interestingly,
a Cs'-sensitive hyperpolarization-activated current (In, en-
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coded by HCN3) is present in 23% of mouse ES cells but
not in human ES cells. In addition, iberiotoxin-sensitive
BKc: is encoded by MaxiK (Slo or KCal.1) in mouse
ES cells"". Although human ES cell and mouse ES cells
share similar expression of many surface markers and in-
tracellular signal pamways“z’m, significant differences atre
found in the expression of vimentin, h-11I tubulin, alpha-
fetoprotein, eomesodermin, HEB, ARNT and FoxD3
as well as in the expression of the LIF receptor complex
LIFR/ILGST (gp130)"*'¥. The different patterns and phe-
notypes of ion channel expression in human ES cells and
mouse ES cells support the notion that some basic infor-
mation on human ES cells can be detived from mouse ES
cells; however, such information does not correspond on
a one-to-one basis"".

ION CHANNELS IN MESENCHYMAL
STEM CELLS

A noise-like iberiotoxin-sensitive Kca and a 4-AP- and
TEA-sensitive IKbr are detected in most human bone
marrow-derived MSCs'"™'". The noise-like Kc. is encoded
by MaxiK (KCal.1 or Slo) as demonstrated by several
research groups'” . Our study demonstrates that TKor
shares similar characteristics with EAG channels cloned
from the brain"* which is encoded by hEAG1 (Kv10.1) in
human MSCs"". In addition, a voltage-gated tetrodotoxin
(TTX)-sensitive Na' current (Ixarrx, encoded by hNE-Na
or Nav1.7), a 4-AP-sensitive I (Ia, encoded by Kv1.4 and
Kv4.2)"'") and a nifedipine-sensitive Icar. (encoded by CAC-
NAI1C or Cavl.2) are present in a small population (29%,
8% and 15% respectively) of human MSCs"”,

IKca current (encoded by KCa3.1 or KCNN4), vol-
ume-sensitive Cl' current (Icivel, encoded by Clen3) and Ixir
(encoded by Kir2.1) but not IKbr, are present in mouse
bone marrow-derived MSCs'". The patterns and pheno-
types of ion channels in mouse MSCs are different from
mouse ES cells, suggesting that ion channel expression is
origin-dependent.

In addition to Inatrx (encoded by SCN2A), Lo (en-
coded by Kv1.4) and Icar (encoded by CCHIL2a) recorded
in a small population (16%, 10% and 8% respectively) of
rat bone marrow MSCs, 4-AP sensitive IKpr (encoded by
Kv1.2 and Kv2.1) is present in 91% of cells. BKc. (KCal.1)
and IKc. (KCa3.1) are co-present in 33% of rat MSCs™, In-
terestingly, IKKor (encoded by Kv1.2 and Kv2.1) is present in
78% of rabbit bone marrow MSCs, BKc. and 1Kca are co-
expressed with IKbr in 29% of cells, while Ixir (encoded by
Kirl.1) is present in 28% of cells™. These results demon-
strate the different patterns and phenotypes of ion channels
heterogeneously expressed in MSCs from mouse, rat, rabbit
and human bone marrow, indicating a species-dependence
of ion channel expression in bone marrow MSCs.

Interestingly, BKca, Inatrx, and Iw are present in 92%,
30% and 50% of MSCs from human umbilical cord vein
and encoded by KCal.1, hNE-Na, and Kv1.4 and Kv4.2
respectivelypz], and Ba"-sensitive Ixir (encoded by TWIK
and Kir2.1) is present in 5% of cells. However, no typical
IKor is recorded, although Kv1.1 and hEAG1 (Kv10.1)
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genes are detected in these cells™. In MSCs from human
fat tissue™, Inarrx (encoded by hNE-Na) and 4-AP sensi-
tive Lo are recorded in a small population (8% and 19%)
of cells. In addition to 4-AP- and TEA-sensitive IKbr
(likely encoded by the multiple genes Kv1.1, Kv1.5, Kv2.1,
Kv7.3, Kv11.1 and Kv10.1) recorded in 73% of cells, three
types of Kea cutrents sensitive to inhibition by the BKca
blocker iberiotoxin, IKca blocker clotrimazole and SKca
blocker apamin are present and the corresponding chan-
nel genes (KCal.l, KCa3.1 and KCa2.3) are detected in
human fat tissue-derived MSCs™. These studies suggest
that patterns and phenotypes of ion channel exptession in
MSCs are species- and/or tissue-specific dependent.

ION CHANNELS IN NEURAL STEM/PRO-
GENITOR CELLS

In neural stem/progenitor cells, an eatlier study reported
that two types of K currents, IKpr (encoded by Kv1.2,
Kv1.5 and Kv1.6) and Ia (encoded by Kv1.4), were co-
expressed in oligodendrocyte progenitor cells and differ-
entiated cultured oligodendrocytes from neonatal rats™,
Recent studies demonstrated that both Ba* -sensitive i
(encoded by Kir4.1 and Kir5.1) and TEA-sensitive IKbr
(encoded by Kv3.1) are present in mouse neural sphere-
detived progenitor cells™*",

Cai and colleagues demonstrated that multiple ion
channels are heterogeneously expressed in rat embryonic
neural stem cells, including Ix and IKbrin > 80% of cells,
Ina (both TTX-sensitive and TTX-insensitive) and Icarin
a small population (22% and 19%) of neural stem cells®".
IKbr (encoded by Kv2.1) and Ia (encoded by Kv4.3) ate
also detected by Smith e a/*” in rat embryonic neural pro-
genitor cells. Multiple ion channels, i.e. TTX-sensitive Ina,
TEA-insensitive IKbr (likely encoded by Kv1.6, Kv2.1,
and Kv2.2) and 4-AP-sensitive 1 (encoded by Kv4.2 and
Kv4.3), are co-expressed in progenitor cells from neonatal
rat forebrain™. However, only TKor encoded by Kv1.3
and Kv3.1 is present in adult rat neural progenitor cells”™”.
Interestingly, 4-AP-sensitive Ia (encoded by Kv4.2) and
a-dendrotoxin-sensitive IKor (likely encoded by Kv1.1,
Kv1.6, and Kv3.1) are recently reported in human em-
bryonic neural progenitor cells derived from aborted fetal
brain tissue (12 weeks post—ferti]jzation)m. Four types of
ionic currents, Ia, IKpr, Ixir and Inatrx, ate also described
by Lim et /™ in human neural stem cells from aborted
fetal cortex. In addition, a recent study reports that nife-
dipine-sensitive Icar is expressed in neural stem/progenitor
cells from the brain cortex of postnatal mice™. Moreover,
TRPC1 has been found to mediate growth factor receptot-
induced Ca”" entry in embryonic rat neural stem cells”™.

ION CHANNELS IN CARDIAC PROGENI-
TOR CELLS AND iPS CELLS

In cardiac progenitor cells, a recent study demonstrated
that IKpr (encoded by Kvl.1, Kv1.2 and Kv1.6), Icivl
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(encoded by Clen3) and Ik (encoded by Kirl.1, Kir2.1,
and Kir2.2) are present in adult mouse cardiac c-kit" pro-
genitor cells™. Only TKor (likely encoded by KCNQ2)
1s expressed in human iPS cells™
ion channel expression in cardiac progenitor cells and
iPS cells from different species is required.

1. More information on

ION CHANNELS IN CANCER STEM CELLS

Although cancer stem cells have been desctibed in different
types of cancers”™ information regarding ion channels
in cancer stem cells is limited. A recent study reported that
hERG (Kv11.1) channels are expressed in CD34"/CD38'/
CD123(high) leukemia stem cells but not in normal bone
marrow CD34" cells™”. A high expression level of BKca
current has recently been recorded in CD133" stem cells
from SH-SY5Y neuroblastoma®”. Additional information
remains to be collected on ion channel expression in stem
cells from different types of cancer.

ROLES OF ION CHANNELS IN
REGULATING PROLIFERATION AND/OR
DIFFERENTIATION OF STEM CELLS

The effect of voltage-gated K" channels on cell mito-
genesis was initially reported in human T' lymphocytes
by DeCoursey e al*!. Great progress has been made in
establishing the roles of specific channels in cell prolifera-
tion. K channels modulate the cell progression through
G0/G1 and K* channel expression changes with cell cycle
progression.

Ton channels play an important role in controlling cell
proliferationl“’w. Kv channel blockade exhibits a signifi-
cant anti-proliferative effect in numerous types of prolif-
erative cells including glial cells, lymphocytes, endothelial
cells, breast and prostate cancer cells™*!. These studies
indicate that cell proliferation requires activity of K" chan-
nels. In addition, inhibition of voltage-gated K" channels
and Na" channels suppresses migration of gastrointestinal
epithelial cells"**”. Tt is believed that Ky, Kca, Na* and CI”
channels mediate cancer cell migration, proliferation, inva-
sion and metastasis'™.

We recently demonstrated that IKbr is upregulated
in early G1 phase while IKc is increased in progressing
G1 phase in rat bone marrow-derived MSCs. Silencing
IKbr channels or IKea channels with corresponding short
interference RNAs (siRNAs) targeting Kv1.2 and Kv2.1
or KCa3.1 inhibits cell proliferation and accumulates
cells at GO/G1 phase™, suggesting that TKor and IKca
are requited for the regulation of cell proliferation in rat
MSCs™*. Blockade of IKbr by 4-AP or TEA remarkably
reduces proliferation of mouse and human ES cells"",
human iPS cells™ and human fat tissue-derived MSCs™”
but not mouse cardiac ¢kit" progenitor cells™. On the
other hand, the inhibition of IKbg, e.g. Kv1.3 by psora-4
or Kv3.1 by TEA, promotes proliferation of adult rat
neural progenitor cells™?**". Also the blockade of TKbr
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by a-dendrotoxin is found to increase proliferation of hu-
man neural progenitor cells”!!,

Blockade of TKc. with the selective blocker clottimazole
or silencing IKca channel expression with KCa3.1 siRNA
also reduces cell proliferation in mouse bone marrow-
derived MSCs by accumulating cells at G0/G1 phase[sﬂ.
Howevert, this is not the case for human fat tissue-derived
MSCs in which the IKe inhibition by clotrimazole has no
inhibitory effect on cell pro]iferationm.

The regulatory effect of BKca on cell proliferation
is dependent on cell type and/or experimental condi-
tions. BKca inhibition or KCal.l silencing reduces cell
proliferation in human preadipocytes[sz]. Block of BKca
by the selective channel blocker iberiotoxin inhibits cell
proliferation in human endothelial cells®¥ and in mouse
ES cells"" but not in human fat tissue-derived MSCs".
We recently found (unpublished) that inhibition of BKca
with paxilline or silencing BKca with lentiviral-based short
hairpin RNA targeting KCal.1 reduces cell proliferation
in human bone marrow-detived MSCs.

The volume-sensitive Cl” channel (Icivol) has been
implicated cell proliferation and apoptosis in a variety
of cells">*, We have found that Icivl inhibition by the
blocker 5-nitro-1-(3-phenylpropylamino) benzoic acid
(NPPB) or silencing Iciv channel with Clen3 siRNA
remarkably reduces cell proliferation in mouse MSCs by
accumulating cells at GO/G1 phase, and the effect is me-
diated by suppressing cyclin D and cyclin EPY, Similarly,
block of Icivel channel with NPPB also decreases cell pro-
liferation in mouse cardiac c-kit~ progenitor cells™.

In proliferative cells, membrane hyperpolarization is
implicated in silencing proliferation[54’55]. Membrane de-
polarization by the inhibition of Ixir with Ba’* or increase
of extracellular K~ concentration has been demonstrated
to promote cell proliferation in adult neural progenitor
cells™!. This is consistent with the observation in astro-
cytes in which transient membrane depolarization with a
reduction of Kir channel activity is observed during cell
cycle progression from G1/S checkpoint to S phase/.
However, this mechanism does not seem to be applicable
for rat oligodendrocyte precursor cells. Kare openers di-
azoxide and pinacidil stimulate proliferation of rat oligo-
dendrocyte precursor cells which is believed to be related
to membrane hyperpolarization induced by Kare™",

Limited information is available in literature regarding
the physiological role of I (or Ia) in proliferative cells. We
have recently found that inhibition of I by 4-AP or silenc-
ing Kv4.2 channel reduces cell proliferation in human pre-
adipocytes[sz]. Consistent with this observation, activation
of I (Kv4.2) is found to be a prerequisite for cell prolifera-
tion in human embryonic neural progenitor cells”".

Cytosolic Ca®" activity is crucial for stem/ progenitor
cell cycle progression and growth[SS‘Sgl. Ca”" entry through
L-type Ca”™" channel is found to strongly correlate with
differentiation of neural progenitor cells derived from
mouse brain cortex; since nifedipine reduces while Bay
K 8644 enhances neural differentiation””. In addition,
TRPCl-mediated Ca”* entry promotes differentiation of
rat embryonic neural stem cells?. Silencing TRPC5 but

(4 9

Boishidongs  WJSC | www.wignet.com

22

not TRPC6 with corresponding siRNA decreases dif-
ferentiation in rat neural progenitor cells™". These results
suggest that cytosolic Ca™ regulation by L-type Ca™
channel, TRPC1 or TRPC5 channel plays an important
role as a switch between proliferation and neuronal dif-
ferentiation in different types of neural progenitor cells. It
is interesting to note that a recent study demonstrated that
TRPM7 channel is critical for the survival of mouse bone
marrow derived mesenchymal stem cells®",

While it is well recognized that voltage-gated TTX-
sensitive (Inarrx) and TTX-resistant (Inarrxr, Nav1.5) Na*
channels play a crucial role in generating action potential
and conducting excitation impulse in excitable cells, the
physiological function of Ina is not fully understood in

162762 1o
. INa

non-excitable and proliferative cells! has been

reported to regulate cell proliferation and migration in
rat gastric epithelial cells"*"" and human cancer cells**Y;
however, blockade of Ina by TTX does not affect cell pro-
liferation in fat tissue-derived MSCs™. The effects of Ina
on proliferation, migration and/or differentiation remain

to be studied in different types of stem cells.

CONCLUSION

Although multiple ion channels have been found to be
heterogeneously present in different types of stem cells, it
is not clear whether the heterogeneous expression of ion
channels is due to different subpopulations of cells and/
or different cell cycle phases. An effort has been made
to study the relationship between ion channel expression
and cell proliferation in different types of stem cells. It is
generally believed that IKc (KCa3.1) and Iciwl (Clen3) are
required for stem cell proliferation. Inhibition of IKbr
(encoded by Kv1.2, Kv1.3, Kv1.5, Kv1.6, Kv2.1, Kv3.1 or
Kv10.1) reduces proliferation in ES cells and MSCs; how-
ever, blockade of some specific Kv channels, e.g. Kv1.3 by
psora-4 or Kv3.1 by TEA in adult rat neural progenitor
cells™, Kv1.1, Kv1.6 and Kv3.1 by a-dendrotoxin in hu-
man neural progenitor cellsP"] promotes cell proliferation.
No effect on proliferation is observed with TEA or 4-AP
inhibition of IKbr (Kv1.1, Kv1.2 and Kv1.6) in mouse
cardiac c-kit" progenitor cells™. Thus, the role of IKbr
in the regulation of proliferation is cell origin- and/or
phenotype-dependent. Ion channels are believed to pro-
vide the basis for generating bioelectric signals that control
migration, proliferation and differentiation in a variety of
types of cells™!. The studies summarized in this edito-
rial indicate that patterns and phenotypes of ion channel
expression in stem cells are species-, origin- and/or tissue-
specific dependent. How these differences affect the cel-
lular functions needs a detailed investigation in different
type of stem cells. Further study should be focused on the
effects of ion channels on migration and differentiation
of different stem cells to determine which type of ion
channel is involved in regulating cell migration and/or dif-
ferentiation. This information is important for the study
of regenerative medicine. Additional effort is required to
investigate ion channels in cancer stem cells to locate po-
tential therapeutic targets.
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Instructions to authors

GENERAL INFORMATION

World Journal of Stem Cells (World | Stem Cells, W]SC, online ISSN
1948-0210, DOI: 10.4252), is a monthly, open-access (OA), peer-
reviewed journal supported by an editorial board of 284 experts
in stem cell from 28 countries.

The biggest advantage of the OA model is that it provides free,
full-text articles in PDF and other formats for experts and the pub-
lic without registration, which eliminates the obstacle that traditional
journals possess and usually delays the speed of the propagation
and communication of scientific research results. The open access
model has been proven to be a true approach that may achieve the
ultimate goal of the journals, i.c. the maximization of the value to
the readers, authors and society.

Maximization of personal benefits

The role of academic journals is to exhibit the scientific levels of
a country, a university, a center, a department, and even a scientist,
and build an important bridge for communication between scien-
tists and the public. As we all know, the significance of the publica-
tion of scientific articles lies not only in disseminating and com-
municating innovative scientific achievements and academic views,
as well as promoting the application of scientific achievements, but
also in formally recognizing the "ptiority" and "copyright" of in-
novative achievements published, as well as evaluating research per-
formance and academic levels. So, to realize these desired attributes
of WJSC and create a well-recognized journal, the following four
types of personal benefits should be maximized. The maximization
of personal benefits refers to the pursuit of the maximum personal
benefits in a well-considered optimal manner without violation of
the laws, ethical rules and the benefits of others. (1) Maximization
of the benefits of editorial board members: The primary task of
editorial board members is to give a peer review of an unpublished
scientific article »a online office system to evaluate its innovative-
ness, scientific and practical values and determine whether it should
be published or not. During peer review, editorial board members
can also obtain cutting-edge information in that field at first hand.
As leaders in their field, they have priority to be invited to write
articles and publish commentary articles. We will put peer review-
ers’ names and affiliations along with the article they reviewed in
the journal to acknowledge their contribution; (2) Maximization of
the benefits of authors: Since W]SC is an open-access journal, read-
ers around the world can immediately download and read, free of
charge, high-quality, peer-reviewed articles from IW]SC official web-
site, thereby realizing the goals and significance of the communica-
tion between authors and peers as well as public reading; (3) Maxi-
mization of the benefits of readers: Readers can read or use, free of
charge, high-quality peer-reviewed articles without any limits, and
cite the arguments, viewpoints, concepts, theories, methods, results,
conclusion or facts and data of pertinent literature so as to vali-
date the innovativeness, scientific and practical values of their own
research achievements, thus ensuring that their articles have novel
arguments or viewpoints, solid evidence and correct conclusion;
and (4) Maximization of the benefits of employees: It is an iron law
that a first-class journal is unable to exist without first-class editors,
and only first-class editors can create a first-class academic journal.
We insist on strengthening our team cultivation and construction so
that every employee, in an open, fair and transparent environment,
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could contribute their wisdom to edit and publish high-quality ar-
ticles, thereby realizing the maximization of the personal benefits
of editorial board members, authors and readers, and yielding the
greatest social and economic benefits.

Aims and scope

The major task of WJSC is to report rapidly original articles and
comprehensive reviews on basic laboratory investigations of stem
cells and their application in clinical care and treatment of patients.
W]SC is designed to cover all aspects of stem cells, including:
Embryonic, neural, hematopoietic, mesenchymal, tissue-specific,
and cancer stem cells; the stem cell niche; stem cell genomics and
proteomics; and stem cell techniques and their application in clinical
trials. Papers published in W]SC will cover the biology, culture,
differentiation and application of stem cells from all stages of their
development, from germ cell to embryo and adult.
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introduce and comment on major advances and developments
in the field; (2) Frontier: To review representative achievements,
comment on the state of current research, and propose directions
for future research; (3) Topic Highlight: This column consists of
three formats, including (A) 10 invited review articles on a hot topic,
(B) a commentary on common issues of this hot topic, and (C) a
commentary on the 10 individual articles; (4) Observation: To update
the development of old and new questions, highlight unsolved
problems, and provide strategies on how to solve the questions;
(5) Guidelines for Basic Research: To provide guidelines for basic
reseatch; (6) Guidelines for Clinical Practice: To provide guidelines for
clinical diagnosis and treatment; (7) Review: To review systemically
progtress and unresolved problems in the field, comment on the
state of current research, and make suggestions for future work; (8)
Original Articles: T To report innovative and original findings in stem
cells; (9) Brief Articles: To briefly report the novel and innovative
findings in stem cells; (10) Case Report: To report a rare or typical
case; (11) Letters to the Editor: To discuss and make reply to the
contributions published in W]SC, or to introduce and comment
on a controversial issue of general interest; (12) Book Reviews: To
introduce and comment on quality monographs of stem cells; and
(13) Guidelines: To introduce consensuses and guidelines reached
by international and national academic authorities wotldwide on the
research in stem cells.
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Biostatistical editing

Statisital review is performed after peer review. We invite an expert
in Biomedical Statistics from to evaluate the statistical method used
in the paper, including #test (group or paired comparisons), chi-
squared test, Ridit, probit, logit, regression (linear, curvilinear, or
stepwise), correlation, analysis of variance, analysis of covariance,
ete. The reviewing points include: (1) Statistical methods should
be described when they are used to verify the results; (2) Whether
the statistical techniques are suitable or correct; (3) Only homoge-
neous data can be averaged. Standard deviations are preferred to
standard errors. Give the number of observations and subjects (7).
Losses in observations, such as drop-outs from the study should be
reported; (4) Values such as ED50, LD50, IC50 should have their
95% confidence limits calculated and compared by weighted probit
analysis (Bliss and Finney); and (5) The word ‘significantly’ should
be replaced by its synonyms (if it indicates extent) or the P value (if
it indicates statistical significance).

Conflict-of-interest statement

In the interests of transparency and to help reviewers assess any poten-
tial bias, W]SC requires authors of all papers to declare any compet-
ing commercial, personal, political, intellectual, or religious interests
in relation to the submitted work. Referees are also asked to indi-
cate any potential conflict they might have reviewing a particular
paper. Before submitting, authors are suggested to read “Uniform
Requirements for Manuscripts Submitted to Biomedical Journals:
Ethical Considerations in the Conduct and Reporting of Research:
Conflicts of Interest” from International Committee of Medical
Journal Editors ICMJE), which is available at: http://wwwicmje.
org/ethical_4conflicts.html.

Sample wording: [Name of individual] has received fees for serv-
ing as a speaker, a consultant and an advisory board member for [names
of organizations], and has received research funding from [names of
organization|. [Name of individual] is an employee of [name of or-
ganization|. [Name of individual] owns stocks and shares in [name of
organization|. [Name of individual] owns patent [patent identification
and brief description].

Statement of informed consent

Manuscripts should contain a statement to the effect that all human
studies have been reviewed by the appropriate ethics committee
or it should be stated cleatly in the text that all persons gave their
informed consent prior to their inclusion in the study. Details that
might disclose the identity of the subjects under study should be
omitted. Authors should also draw attention to the Code of Ethics
of the World Medical Association (Declaration of Helsinki, 1964,
as revised in 2004).

Statement of human and animal rights
When reporting the results from experiments, authors should follow
the highest standards and the trial should comform to Good Clini-
cal Practice (for example, US Food and Drug Administration Good
Clinical Practice in FDA-Regulated Clinical Trials; UK Medicines
Research Council Guidelines for Good Clinical Practice in Clinical
Trials) and/or the Wotld Medical Association Declaration of Hel-
sinki. Generally, we suggest authors follow the lead investigator’s na-
tional standard. If doubt exists whether the research was conducted
in accordance with the above standards, the authors must explain the
rationale for their approach and demonstrate that the institutional
review body explicitly approved the doubtful aspects of the study.
Before submitting, authors should make their study approved
by the relevant research ethics committee ot institutional review
board. If human participants were involved, manuscripts must be
accompanied by a statement that the experiments were undertaken
with the understanding and appropriate informed consent of each.
Any personal item or information will not be published without ex-
plicit consents from the involved patients. If experimental animals
were used, the materials and methods (experimental procedures)
section must clearly indicate that appropriate measures were taken
to minimize pain or discomfort, and details of animal care should
be provided.
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SUBMISSION OF MANUSCRIPTS

Manuscripts should be typed in 1.5 line spacing and 12 pt. Book
Antiqua with ample margins. Number all pages consecutively, and
start each of the following sections on a new page: Title Page, Ab-
stract, Introduction, Materials and Methods, Results, Discussion,
Acknowledgements, References, Tables, Figures, and Figure Leg-
ends. Neither the editors nor the publisher are responsible for the
opinions expressed by contributors. Manuscripts formally accepted
for publication become the permanent property of Baishideng
Publishing Group Co., Limited, and may not be reproduced by any
means, in whole ot in part, without the written permission of both
the authors and the publisher. We reserve the right to copy-edit and
put onto our website accepted manuscripts. Authors should follow
the relevant guidelines for the care and use of laboratory animals
of their institution or national animal welfare committee. For the
sake of transpatrency in regard to the performance and reporting of
clinical trials, we endorse the policy of the ICMJE to refuse to pub-
lish papers on clinical trial results if the trial was not recorded in a
publicly-accessible registry at its outset. The only register now avail-
able, to our knowledge, is http://www.clinicaltrials.gov sponsotred
by the United States National Library of Medicine and we encour-
age all potential contributors to register with it. However, in the case
that other registers become available you will be duly notified. A
letter of recommendation from each author’s organization should
be provided with the contributed article to ensure the privacy and
secrecy of research is protected.

Authors should retain one copy of the text, tables, photographs
and illustrations because rejected manuscripts will not be returned
to the author(s) and the editors will not be responsible for loss or
damage to photographs and illustrations sustained during mailing;

Online submissions

Manuscripts should be submitted through the Online Submission
System at: http://www.wignet.com/1948-02100ffice. Authors are
highly recommended to consult the ONLINE INSTRUCTIONS
TO AUTHORS (http://www.wjgnet.com/1948-0210/¢_info_
20100313165700.htm) before attempting to submit online. For
assistance, authors encountering problems with the Online Submi-
ssion System may send an email describing the problem to wisc@
wjgnet.com, or by telephone: +86-10-85381891. If you submit your
manuscript online, do not make a postal contribution. Repeated
online submission for the same manuscript is strictly prohibited.

MANUSCRIPT PREPARATION

All contributions should be written in English. All articles must be
submitted using word-processing software. All submissions must be
typed in 1.5 line spacing and 12 pt. Book Antiqua with ample margins.
Style should conform to our house format. Required information for
each of the manuscript sections is as follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of less than 6 words should be
provided.

Authorship: Authorship credit should be in accordance with the
standard proposed by International Committee of Medical Journal
Editors, based on (1) substantial contributions to conception and
design, acquisition of data, or analysis and interpretation of data; (2)
drafting the article or revising it critically for important intellectual
content; and (3) final approval of the version to be published. Au-
thors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the complete
name of institution, city, province and postcode. For example, Xu-
Chen Zhang, Li-Xin Mei, Department of Pathology, Chengde
Medical College, Chengde 067000, Hebei Province, China. One au-
thor may be represented from two institutions, for example, George

March 26, 2011 | Volume 3 | Issue 3 |



Sgourakis, Department of General, Visceral, and Transplantation
Surgery, Essen 45122, Germany; George Sgourakis, 2nd Surgical
Department, Korgialenio-Benakio Red Cross Hospital, Athens
15451, Greece

Author contributions: The format of this section should be:
Author contributions: Wang CL and Liang L contributed equally
to this work; Wang CL, Liang L, Fu JE, Zou CC, Hong F and Wu
XM designed the research; Wang CL, Zou CC, Hong F and Wu
XM performed the research; Xue JZ and Lu JR contributed new
reagents/analytic tools; Wang CL, Liang L and Fu JF analyzed the
data; and Wang CL, Liang L and Fu JF wrote the paper.

Supportive foundations: The complete name and number of
supportive foundations should be provided, e.g. Supported by
National Natural Science Foundation of China, No. 30224801

Correspondence to: Only one corresponding address should
be provided. Author names should be given first, then author
title, affiliation, the complete name of institution, city, postcode,
province, country, and email. All the letters in the email should be
in lower case. A space interval should be inserted between country
name and email address. For example, Montgomery Bissell, MD,
Professor of Medicine, Chief, Liver Center, Gastroenterology
Division, University of California, Box 0538, San Francisco, CA
94143, United States. montgomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of +,
country number, district number and telephone or fax number, e.g.

Telephone: +86-10-85381891 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review.
Normally, three experts are invited for each article. Decision for
acceptance is made only when at least two experts recommend
an article for publication. Reviewers for accepted manuscripts are
acknowledged in each manuscript, and reviewers of articles which
were not accepted will be acknowledged at the end of each issue.
To ensure the quality of the articles published in W]SC, reviewers
of accepted manuscripts will be announced by publishing the
name, title/position and institution of the reviewer in the footnote
accompanying the printed article. For example, reviewers: Professor
Jing-Yuan Fang, Shanghai Institute of Digestive Disease, Shanghai,
Affiliated Renji Hospital, Medical Faculty, Shanghai Jiaotong
University, Shanghai, China; Professor Xin-Wei Han, Department
of Radiology, The First Affiliated Hospital, Zhengzhou University,
Zhengzhou, Henan Province, China; and Professor Anren Kuang,
Department of Nuclear Medicine, Huaxi Hospital, Sichuan
University, Chengdu, Sichuan Province, China.

Abstract

There are unstructured abstracts (no more than 256 words) and
structured abstracts (no more than 480). The specific requirements
for structured abstracts are as follows:

An informative, structured abstracts of no mote than 480 words
should accompany each manuscript. Abstracts for original contri-
butions should be structured into the following sections. AIM (no
more than 20 words): Only the purpose should be included. Please
write the aim as the form of “To investigate/study/...; MATERI-
ALS AND METHODS (no more than 140 words); RESULTS (no
more than 294 words): You should present P values where appropti-
ate and must provide relevant data to illustrate how they were ob-
tained, e.g. 6.92 £ 3.86 25 3.61 + 1.67, P < 0.001; CONCLUSION (no
more than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus,
which reflect the content of the study.

Text
For articles of these sections, original articles and brief articles, the
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Instructions to authors

main text should be structured into the following sections: INTRO-
DUCTION, MATERIALS AND METHODS, RESULTS and
DISCUSSION, and should include appropriate Figures and Tables.
Data should be presented in the main text or in Figures and Tables,
but not in both. The main text format of these sections, editotial,
topic highlight, case report, letters to the editors, can be found at:
http:/ /www.wignet.com/1948-0210/g_info_listhtm.

Hllustrations

Figures should be numbered as 1, 2, 3, ez., and mentioned clearly
in the main text. Provide a brief title for each figure on a sepa-
rate page. Detailed legends should not be provided under the
figures. This part should be added into the text where the figures
are applicable. Figures should be either Photoshop or Illustra-
tor files (in tiff, eps, jpeg formats) at high-resolution. Examples
can be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wjgnet.com/1007-9327/13/4554.pdf; http://
www.wjgnet.com/1007-9327/13/4891.pdf; http://www.
wignet.com/1007-9327/13/4986.pdf; http://www.wjgnet.
com/1007-9327/13/4498.pdf. Keeping all elements compiled is
necessary in line-art image. Scale bars should be used rather than
magnification factors, with the length of the bar defined in the leg-
end rather than on the bar itself. File names should identify the fig-
ure and panel. Avoid layering type directly over shaded or textured
areas. Please use uniform legends for the same subjects. For exam-
ple: Figure 1 Pathological changes in atrophic gastritis after treat-
ment. A: ;B Gy D Br L Bl Ge Lt Tt is our principle
to publish high resolution-figures for the printed and E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, e#., and mentioned
clearly in the main text. Provide a brief title for each table. Detailed
legends should not be included under tables, but rather added into
the text where applicable. The information should complement,
but not duplicate the text. Use one horizontal line under the title, a
second under column heads, and a third below the Table, above any
footnotes. Vertical and italic lines should be omitted.

Notes in tables and illustrations

Data that are not statistically significant should not be noted. *P <
0.05, "P < 0.01 should be noted (P > 0.05 should not be noted). If
there are other series of P values, ‘P < 0.05 and “P < 0.01 are used.
A third series of P values can be expressed as “P < 0.05 and P<0.01.
Other notes in tables or under illustrations should be expressed as
'E, °F, °F; or sometimes as other symbols with a superscript (Arabic
numerals) in the upper left corner. In a multi-curve illustration, each
curve should be labeled with ®, o, m, O, A, /\, et., in a certain
sequence.

Acknowledgments

Brief acknowledgments of persons who have made genuine con-
tributions to the manuscript and who endorse the data and conclu-
sions should be included. Authors are responsible for obtaining
written permission to use any copyrighted text and/or illustrations.

REFERENCES

Coding system

The author should number the references in Arabic numerals
according to the citation order in the text. Put reference numbers
in square brackets in superscript at the end of citation content or
after the cited authot’s name. For citation content which is part of
the narration, the coding number and square brackets should be
typeset normally. For example, “Crohn’s disease (CD) is associated
with increased intestinal permeability!?”. If references are cited
directly in the text, they should be put together within the text, for
example, “From references!”” ™, we know that...”

When the authors write the references, please ensure that
the order in text is the same as in the references section, and also
ensure the spelling accuracy of the first author’s name. Do not list
the same citation twice.
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PMID and DOI

Pleased provide PubMed citation numbers to the reference list,
e.g. PMID and DOI, which can be found at http://www.ncbi.
nlm.nih.gov/sites/entrez?db=pubmed and http://www.crosstef.
org/SimpleTextQuery/, respectively. The numbers will be used in
E-version of this journal.

Style for journal references

Authors: the name of the first author should be typed in bold-
faced letters. The family name of all authors should be typed with
the initial letter capitalized, followed by their abbreviated first
and middle initials. (For example, Lian-Sheng Ma is abbreviated
as Ma LS, Bo-Rong Pan as Pan BR). The title of the cited article
and italicized journal title (journal title should be in its abbreviated
form as shown in PubMed), publication date, volume number (in
black), start page, and end page [PMID: 11819634 DOI: 10.3748/
wjg-13.5396].

Style for book references

Authors: the name of the first author should be typed in bold-faced
letters. The surname of all authors should be typed with the initial
letter capitalized, followed by their abbreviated middle and first
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-
Rong Pan as Pan BR) Book title. Publication number. Publication
place: Publication press, Year: start page and end page.

Format

Journals

English journal article (list all authors and include the PMID where applicable)

1 Jung EM, Clevert DA, Schreyer AG, Schmitt S, Rennert J,
Kubale R, Feuerbach S, Jung E Evaluation of quantitative con-
trast harmonic imaging to assess malignancy of liver tumors:
A prospective controlled two-center study. World | Gastroenterol
2007; 13: 6356-6364 [PMID: 18081224 DOI: 10.3748/wjg:13.
6350]

Chinese journal article (list all anthors and include the PMID where applicable)

2 Lin GZ, Wang X7, Wang P, Lin |, Yang FD. Immunologic
effect of Jianpi Yishen decoction in treatment of Pixu-diar-
thoea. Shijie Huaren Xiaohna Zazhi 1999; T: 285-287

In press

3 Tian D, Araki H, Stahl E, Bergelson |, Kreitman M. Signature
of balancing selection in Arabidopsis. Proc Natl Acad Sci USA
20006; In press

Organization as author

4 Diabetes Prevention Program Research Group. Hyperten-
sion, insulin, and proinsulin in participants with impaired glu-
cose tolerance. Hyperzension 2002; 40: 679-686 [PMID: 12411462
PMCID:2516377 DOI:10.1161/01.HYP0000035706.28494.
09]

Both personal anthors and an organization as anthor

5  Vallancien G, Emberton M, Harving N, van Moorselaar RJ;
Alf-One Study Group. Sexual dysfunction in 1, 274 European
men suffering from lower urinary tract symptoms. | Uro/
2003; 169: 2257-2261 [PMID: 12771764 DOI1:10.1097/01 ju.
0000067940.76090.73]

No author given

6 21st century heart solution may have a sting in the tail. BMJ
2002; 325: 184 [PMID: 12142303 DOI:10.1136/bmj.325.
7357.184

Volume with supplement

7 Geraud G, Spierings EL, Keywood C. Tolerability and safety
of frovatriptan with short- and long-term use for treatment
of migraine and in comparison with sumatriptan. Headache
2002; 42 Suppl 2: $93-99 [PMID: 12028325 DOI:10.1046/
j.1526-4610.42.52.7 x]

Issue with no volume

8  Banit DM, Kaufer H, Hartford JM. Intraoperative frozen
section analysis in revision total joint arthroplasty. Clin Orthep
Relat Res 2002; (401): 230-238 [PMID: 12151900 DOI:10.10
97,/00003086-200208000-00026]
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v

No volume or issue
9 Outreach: Bringing HIV-positive individuals into care. HRS.A
Careaction 2002; 1-6 [PMID: 12154804]

Books

Personal anthor(s)

10  Sherlock S, Dooley J. Diseases of the liver and billiary system.
9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296

Chapter in a book (list all anthors)

11 Lam SK. Academic investigator’s perspectives of medical
treatment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer
disease: investigation and basis for therapy. New York: Marcel
Dekker, 1991: 431-450

Author(s) and editor(s)

12 Breedlove GK, Schorfheide AM. Adolescent pregnancy.
2nd ed. Wieczorek RR, editor. White Plains (NY): March of
Dimes Education Services, 2001: 20-34

Conference proceedings

13 Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours V.
Proceedings of the 5th Germ cell tumours Conference; 2001
Sep 13-15; Leeds, UK. New York: Springer, 2002: 30-56

Conference paper

14 Christensen S, Oppacher F. An analysis of Koza's computa-
tional effort statistic for genetic programming, In: Foster JA,
Lutton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic
programming, EuroGP 2002: Proceedings of the 5th Euro-
pean Conference on Genetic Programming; 2002 Apr 3-5;
Kinsdale, Ireland. Berlin: Springer, 2002: 182-191

Electronic journal (list all authors)

15 Morse SS. Factors in the emergence of infectious diseases.
Emerg Infect Dis serial online, 1995-01-03, cited 1996-06-05;
1(1): 24 screens. Available from: URL: http://www.cdc.gov/
ncidod/eid/index.htm

Patent (list all authors)

16 Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee.
Flexible endoscopic grasping and cutting device and positioning
tool assembly. United States patent US 20020103498. 2002 Aug
1

Statistical data

Write as mean * SD or mean *+ SE.

Statistical expression

Express 7 test as 7 (in italics), I test as I (in italics), chi square test as
y’ (in Greek), related coefficient as 7 (in italics), degree of freedom
as v (in Greek), sample number as 7 (in italics), and probability as P (in
italics).

Units
Use ST units. For example: body mass, m (B) = 78 kg; blood pres-
sure, p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96 h,
blood glucose concentration, ¢ (glucose) 6.4 + 2.1 mmol/L; blood
CEA mass concentration, p (CEA) = 8.6 24.5 pg/L; CO, volume
fracton, 50 mL/L CO,, not 5% CO,; likewise for 40 g/L formal-
dehyde, not 10% formalin; and mass fraction, 8 ng/g, ex. Arabic
numerals such as 23, 243, 641 should be read 23243 641.

The format for how to accurately write common units and
quantums can be found at: http://www.wignet.com/1948-0210/
g_info_20100313172144.htm.

Abbreviations

Standard abbreviations should be defined in the abstract and on first
mention in the text. In general, terms should not be abbreviated
unless they are used repeatedly and the abbreviation is helpful to
the reader. Permissible abbreviations are listed in Units, Symbols
and Abbreviations: A Guide for Biological and Medical Editors and
Authors (Ed. Baron DN, 1988) published by The Royal Society of
Medicine, London. Certain commonly used abbreviations, such as
DNA, RNA, HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR,
CSF, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly
without further explanation.
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Italics

Quantities: 7 time or temperature, ¢ concentration, 4 area, /length,
m mass, 17 volume.

Genotypes: gyrA, arg 1, ¢ mye, ¢ fos, ete.

Restriction enzymes: EwRI, Hindl, BanHI1, Kbo 1, Kpn 1, ete.

Biology: H. pylori, E coli ete.

Examples for paper writing
Editorial: http:/ /www.wjgnet.com/1948-0210/
g info_20100313165833.htm

Frontier: http:/ /www.wjgnet.com/1948-0210/
g info_20100313170509.htm

Topic highlight: http:/ /wwwwijgnet.com/1948-0210/
g info_20100313170618 htm

Observation: http://www.wjgnet.com/1948-0210/
g info_20100313170727.htm

Guidelines for basic research: http:/ /wwwwijgnet.com/1948-0210/
g info_20100313170855.htm

Guidelines for clinical practice: http:/ /www.wijgnet.
com/1948-0210/¢g_info_20100313171012.htm

Review: http:/ /wwwwignet.com/1948-0210/
g info_20100313171124.htm

Original articles: http:/ /wwwwijgnet.com/1948-0210/
g info_20100313171239.htm

Brief articles: http://www.wjgnet.com/1948-0210/
g info_20100313171358.htm

Case report: http:/ /www.wignet.com/1948-0210/
g info_20100313171504.htm

Lettets to the editor: http:/ /www.wignet.com/1948-0210/
g info_20100313171613.htm

Book reviews: http:/ /wwwwijgnet.com/1948-0210/
g info_20100313171713.htm

Guidelines: http:/ /www.wignet.com/1948-0210/
g info_20100313171803.htm

SUBMISSION OF THE REVISED
MANUSCRIPTS AFTER ACCEPTED

Please revise your article according to the revision policies of
W]SC. The revised version including manuscript and high-resolu-
tion image figures (if any) should be copied on a floppy ot com-
pact disk. The author should send the revised manuscript, along
with printed high-resolution color or black and white photos,
copyright transfer letter, and responses to the reviewers by courier
(such as EMS/DHL).
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Editorial Office

World Journal of Stem Cells

Editorial Department: Room 903, Building D,

Ocean International Center, No. 62 Dongsihuan Zhonglu,
Chaoyang District, Beijing 100025, China

E-mail: wjsc@wjgnet.com

http:/ /www.wjgnet.com

Telephone: +86-10-85381891

Fax: +86-10-85381893

Language evaluation

The language of a manuscript will be graded before it is sent for revi-
sion. (1) Grade A: priotity publishing; (2) Grade B: minor language
polishing; (3) Grade C: a great deal of language polishing needed; and
(4) Grade D: rejected. Revised articles should reach Grade A or B.

Copyright assignment form
Please download a Copyright assignment form from http://www.
wjgnet.com/1948-0210/¢_info_20100313172045.htm.

Responses to reviewers

Please tevise your article according to the comments/suggestions
provided by the reviewers. The format for responses to the reviewers’
comments can be found at: http://www.wignet.com/1948-0210/
g _info_20100313172000.htm.

Proof of financial support
For paper supported by a foundation, authors should provide a
copy of the document and serial number of the foundation.

Links to documents related to the manuscript

IW]SC will be initiating a platform to promote dynamic interactions
between the editors, peer reviewers, readers and authors. After a man-
usctipt is published online, links to the PDF version of the submitted
manuscript, the peer-reviewers’ report and the revised manuscript will
be put on-line. Readers can make comments on the peer reviewer’s
report, authors’ responses to peer reviewers, and the revised manu-
script. We hope that authors will benefit from this feedback and be
able to revise the manusctipt accordingly in a timely manner.

Science news releases

Authors of accepted manuscripts are suggested to write a science
news item to promote their articles. The news will be released rap-
idly at EurekAlert/AAAS (http://www.curekalert.org). The title for
news items should be less than 90 characters; the summary should
be less than 75 words; and main body less than 500 words. Science
news items should be lawful, ethical, and strictly based on your
original content with an attractive title and interesting pictures.

Publication fee

IW]SC'is an international, peer-reviewed, Open-Access, online journal.
Articles published by this journal are distributed under the terms of
the Creative Commons Attribution Non-commercial License, which
permits use, distribution, and reproduction in any medium, provided
the original work is propetly cited, the use is non commercial and is
otherwise in compliance with the license. Authors of accepted articles
must pay a publication fee. The related standards are as follows.
Publication fee: 1300 USD per article. Editotial, topic highlights, book
reviews and letters to the editor are published free of charge.
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