
World Journal of 
Stem Cells
World J Stem Cells  2012 March 26; 4(3): 17-20

ISSN 1948-0210 (online)

www.wjgnet.com



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).

Editorial Board
2009-2013

EDITOR-IN-CHIEF
LOscar Kuang-Sheng Lee, Taipei

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

 Australia

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

 Austria

Ludwig Aigner, Salzburg

 Belgium

Yves Beguin, Liege

Mieke Geens, Brussels
Najimi Mustapha, Brussels

 Brazil

Niels Olsen Saraiva Câmara, São Paulo
Naiara Zoccal Saraiva, Jaboticabal

 Canada

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, Chongqing
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

 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

 Finland

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

 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 Kögler, Düsseldorf
Nan Ma, Rostock
Ulrich Martin, Hannover
Heinrich Sauer, Giessen
Richard Schäfer, Tübingen
Sonja Schrepfer, Hamburg
Wolfgang Wagner, Aachen

I March 26, 2012WJSC|www.wjgnet.com



 Hungary

Ferenc Uher, Budapest

 India

Gurudutta U Gangenahalli, Delhi
Asok Mukhopadhyay, New Delhi
Anjali Suhas Shiras, Maharashtra

 Iran

Masoud Soleimani, Tehran

 Israel

Zeev Blumenfeld, Haifa 
Rachel Sarig, Rehovot
Avichai Shimoni, Tel-Hashomer
Shimon Slavin, Tel Aviv

 Italy

Carlo Alberto Beltrami, Udine
Clotilde Castaldo, Naples
Carmelo Carlo-Stella, Milano
Massimo Dominici, Modena
Stefania Filos, Naples
Angela Gritti, Milano
Roberta Morosetti, Rome
Felicita Pedata, Florence
Anna Chiara Piscaglia, Rome
Stefano Pluchino, Milan
Caterina AM La Porta, Milan
Domenico Ribatti, Bari

 Japan

Tomoki Aoyama, Kyoto
Susumu Ikehara, Osaka
Taro Matsumoto, Tokyo
Yuko Miyagoe-Suzuki, Tokyo
Hiroyuki Miyoshi, Tsukuba
Takashi Nagasawa, Kyoto
Tetsuhiro Niidome, Kyoto
Toshio Nikaido, Toyama
Kohzo Nakayama, Nagano
Tsukasa Ohmori, Tochigi
Caterina AM La Porta, Milan
Kumiko Saeki, Tokyo
Kazunobu Sawamoto, Aichi
Mikiko C Siomi, Tokyo
Yoshiaki Sonoda, Osaka
Takashi Tada, Kyoto
Kotaro Yoshimura, Tokyo
Louis Yuge, Hiroshima

 Netherlands

Dirk Gijsbert de Rooij, Amsterdam

Christine Mummery, Leiden
Frank JT Staal, Leiden
Marten Piet Smidt, Utrecht

 Norway

Brynjar Foss, Stavanger
Berit Bølge Tysnes, Bergen

 Singapore

Yu Cai, Research Link
Tong Cao, Singapore
Jerry Chan, Singapore
Gavin Stewart Dawe, Medical Drive
Chan Kwok-Keung Ken, Singapore
Chan Woon Khiong, Singapore
Steve KW Oh, Singapore
Seeram Ramakrishna, Singapore
Herbert Schwarz, Singapore
Shu Wang, Biopolis Way

 South Korea

Jong Wook Chang, Seoul 
Chong-Su Cho, Seoul
Ssang-Goo Cho, Seoul
Ho Jae Han, Gwangju
Ki-Chul Hwang, Seoul
Kyung-Sun Kang, Seoul
Haekwon Kim, Seoul
Hoeon Kim, Daejeon
Mee Kum Kim, Seoul
Yoon Jun Kim, Seoul
Soo-Hong Lee, Seoul
Dae-Sik Lim, Daejeon
Byung Soon Park, Seoul
Sun U Song, Incheon
Seung Kwon You, Seoul

 Spain

Fernando Cobo, Granada
Sabrina C Desbordes, Barcelona
Marta Muñoz Llamosas, España
Maria P De Miguel, Madrid
María Dolores Miñana, Valencia
Felipe Prosper, Navarra

 Sweden

M Quamrul Islam, Linkoping
Stefan Karlsson, Lund

 Switzerland

Thomas Daikeler, Basel
Sabrina Mattoli, Basel
Arnaud Scherberich, Basel

 Turkey

Alp CAN, Ankara
Berna Arda, Ankara

 United Arab Emirates

Sherif M Karam, Al-Ain

 United Kingdom

Dominique Bonnet, London
Kristin Mary Braun, London
Wei Cui, London
David C Hay, Edinburgh
Wael Kafienah, Bristol
Francis L Martin, Lancaster
Mike Modo, London
Donald Palmer, London
Dame Julia Polak, London
James Alexander Ross, Edinburgh
Alastair James Sloan, Cardiff
Virginie Sottile, Nottingham
Hong Wan, London
He-Ping Xu, Aberdeen
Rike Zietlow, Cardiff

 United States

Gregor Barr Adams, Los Angeles
Kinji Asahina, Los Angeles
Craig S Atwood, Madison
Debabrata Banerjee, New Brunswick
Aline M Betancourt, New Orleans
Surinder Kumar Batra, Omaha
Bruce Alan Bunnell, New Orleans
Jason A Burdick, Philadelphia
Anthony WS Chan, Atlanta
Rebecca J Chan, Indianapolis
G Rasul Chaudhry, Rochester
Jonathan Donald Chesnut, Carlsbad
Herman S Cheung, Coral Gables
Kent W Christopherson II, Chicago
David Wade Clapp, Indianapolis
Rubin Clinton, New York
Claudius Conrad, Boston
Charles Samuel Cox, Houston
Marcos de Lima, Houston
Douglas C Dean, Louisville
Goberdhan Dimri, Evanston
David Dingli, Rochester
Fu-Liang Du, Vernon
Todd Evans, New York
Toshihiko Ezashi, Columbia
Vincent Falanga, Alternate
Ira J Fox, Pittsburgh
Markus Frank, Boston
Sanga Gehmert, Houston
Yong-Jian Geng, Houston
Joseph C Glorioso, Pittsburgh
Kristbjorn Orri Gudmundsson, Frederick
Yan-Lin Guo, Hattiesburg
Tong-Chuan He, Chicago
Lorraine Iacovitti, Philadelphia
Kunlin Jin, Novato

II March 26, 2012WJSC|www.wjgnet.com



Michael R King, Ithaca
Uma Lakshmipathy, Carlsbad
Hillard Michael Lazarus, Shaker Heights
Techung Lee, Buffalo
Robert C Miller, Rochester
Tao-Sheng Li, Los Angele
Xiao-Nan Li, Houston
Ching-Shwun Lin, San Francisco
P Charles Lin, Nashville
Su-Ling Liu, Ann Arbor
Aurelio Lorico, Las Vegas
Jean-Pierre Louboutin, Philadelphia
Bing-Wei Lu, Stanford
Qing Richard Lu, Dallas
Nadya L Lumelsky, Bethesda
Hong-Bo R Luo, Boston
Hinh Ly, Atlanta
Teng Ma, Tallahassee
Kenneth Maiese, Detroit
Robert L Mauck, Philadelphia
Glenn Edwards Mcgee, New York
Murielle Mimeault, Omaha
Guo-Li Ming, Baltimore
Masato Nakafuku, Cincinnati
Christopher Niyibizi, Hershey
Seh-Hoon Oh, Gainesville
Frank Pajonk, Los Angeles

Gregory M Pastores, New York
Derek A Persons, Memphis
Donald G Phinney, Florida
Donald George Phinney, New Orleans
Dimitris G Placantonakis, New York
George E Plopper, Troy
Derek Radisky, Jacksonville
Murugan Ramalingam, Gaithersburg
Pranela Rameshwar, Newark
Jeremy N Rich, Cleveland
Angie Rizzino, Omaha
Paul Ronald Sanberg, Tampa
Gerald Phillip Schatten, Pittsburgh
Ashok Kumar Shetty, Durham
Igor I Slukvin, Madison
Shay Soker, Winston-Salem
Hong-Jun Song, Baltimore
Kenichi Tamama, Columbus
Dean G Tang, Smithville
Hugh S Taylor, New Haven
Jonathan L Tilly, Boston
Jakub Tolar, Minneapolis
Deryl Troyer, Manhattan
Scheffer Chuei-Goong Tseng, Miami
Lyuba Varticovski, Bethesda
Tandis Vazin, Berkeley
Kent E Vrana, Hershey

Lyuba Varticovski, Bethesda
Qi Wan, Reno
Charles Wang, Los Angeles
Guo-Shun Wang, New Orleans
Zack Z Wang, Scarborough
David Warburton, Los Angeles
Li-Na Wei, Jackson Hall
Andre Van Wijnen, Worcester
Marc Adrian Williams, Rochester
Joseph C Wu, Stanford
Li-Zi Wu, Gainesville
Sean M Wu, Boston
Yan Xu, Pittsburgh
Jun Yan, Louisville
Jing Yang, Orange
Li-Jun Yang, Florida
Phillip Chung-Ming Yang, Stanford
Pampee Paul Young, Nashville
Hong Yu, Miami
Seong-Woon Yu, East Lansing
Xian-Min Zeng, Novato
Bao-Hong Zhang, Greenville
Ying Zhang, Baltimore
Xue-Sheng Zheng, Massachusetts
X Long Zheng, Philadelphia
John F Zhong, Los Angeles

IIIIII March 26, 2012WJSC|www.wjgnet.com



17	 Thoughts	about	cancer	stem	cells	in	solid	tumors

La Porta CAM

EDITORIAL

Contents Monthly  Volume 4  Number 3  March 26, 2012

�         March 26, 2012|Volume 4|�ssue 3|WJSC|www.wjgnet.com



Contents
World Journal of Stem Cells

Volume 4  Number 3  March 26, 2012
 

FLYLEAF

ACKNOWLEDGMENTS

ABOUT COVER

EDITORS FOR 
THIS ISSUE

APPENDIX

��

AIM AND SCOPE

        March 26, 2012|Volume 4|�ssue 3|WJSC|www.wjgnet.com

Medical Research and Education of  Veterans General 
Hospital-Taipei, No. 322, Sec. 2, Shih-pai Road, Shih-
pai, Taipei, 11217, Taiwan, China

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: +86-10-85381891
Fax: +86-10-85381893
E-mail: wjsc@wjgnet.com
http://www.wjgnet.com

PUBLISHER
Baishideng Publishing Group Co., Limited
Room 1701, 17/F, Henan Bulding, 
No.90 Jaffe Road, Wanchai, 
Hong Kong, China
Fax: +852-31158812
Telephone: +852-58042046
E-mail: bpg@baishideng.com
http://www.wjgnet.com

PUBLICATION	DATE
March 26, 2012

COPYRIGHT
© 2012 Baishideng. Articles published by this Open-Ac-
cess journal are distributed under the terms of  the Cre-
ative Commons Attribution Non-commercial License, 
which permits use, distribution, and reproduction in any 
medium, provided the original work is properly cited, the 
use is non commercial and is otherwise in compliance 
with the license.

SPECIAL	STATEMENT	
All articles published in this journal represent the view-
points of  the authors except where indicated otherwise.

INSTRUCTIONS	TO	AUTHORS
Full instructions are available online at http://www.wjg-
net.com/1948-0210/g_info_20100313165700.htm 

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

NAME	OF	JOURNAL	
World Journal of  Stem Cells

ISSN
ISSN 1948-0210 (online)

LAUNCH	DATE
December 31, 2009

FREQUENCY
Monthly

EDITING
Editorial Board of World Journal of  Stem Cells
Room 903, Building D, Ocean International Center, 
No. 62 Dongsihuan Zhonglu, Chaoyang District, 
Beijing 100025, China
Telephone: +86-10-85381891
Fax: +86-10-85381893
E-mail: wjsc@wjgnet.com
http://www.wjgnet.com

EDITOR-IN-CHIEF
Oscar Kuang-Sheng Lee, MD, PhD, Professor, 

I	 Acknowledgments	to	reviewers	of	World	Journal	of	Stem	Cells

I	 Meetings

I-V	 Instructions	to	authors

World	Journal	of	Stem	Cells 	Editorial	Board,	Caterina	AM	La	Porta,	PhD,	

Professor,	Department	of	Biomolecular	Science	and	Biotechnology,	University	of	

Milan,	Celoria	26,	20133	Milan,	Italy

World Journal of  Stem Cells (World J Stem Cells, WJSC, 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. WJSC 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 WJSC will cover the biology, culture, and differentiation of  
stem cells from all stages of  development from germ cell to embryo and adult.

I-III	 Editorial	Board

Responsible Assistant Editor: Jin-Lei Wang                        Responsible Science Editor: Jin-Lei Wang
Responsible Electronic Editor: Xiao-Mei Zheng               Proofing Editorial Office Director: Jin-Lei Wang
Proofing Editor-in-Chief: Lian-Sheng Ma



Thoughts about cancer stem cells in solid tumors

Caterina AM La Porta

Caterina AM La Porta, Department of Biomolecular Science 
and Biotechnology, University of Milan, via Celoria 26, 20133 
Milan, Italy
Author contributions: La Porta CAM solely contributed to this 
paper.
Correspondence to: Caterina AM La Porta, PhD, Professor, 
Department of Biomolecular Science and Biotechnology, Univer-
sity of Milan, via Celoria 26, 20133 Milan, 
Italy. caterina.laporta@unimi.it
Telephone: +39-250-314927    Fax: +39-250-314932
Received: September 21, 2011  Revised: February 28, 2012
Accepted: March 10, 2012
Published online: March 26, 2012

Abstract
Cancer chemotherapy efficacy is frequently impaired 
by either intrinsic or acquired tumor resistance. A fun-
damental problem in cancer research is identifying the 
cell type that is capable of sustaining neoplastic growth 
and its origin from normal tissue cells. In recent years, 
the cancer stem cell (CSC) theory has changed the 
classical view of tumor growth and therefore the thera-
peutic perspective. Overcoming intrinsic and acquired 
resistance of cancer stem/progenitor cells to current 
clinical treatments represents a major challenge in 
treating and curing the most aggressive and metastatic 
cancers. On the other hand, the identification of CSCs 
in vivo  and in vitro  relies on specific surface markers 
that should allow the sorting cancer cells into pheno-
typically distinct subpopulations. In the present re-
view, recent papers published on CSCs in solid tumors 
(breast, prostate, brain and melanoma) are discussed, 
highlighting critical points such as the choice of mark-
ers to sort CSCs and mouse models to demonstrate 
that CSCs are able to replicate the original tumor. A 
discussion of the possible role of aldehyde dehydro-
genase and CXCR6 biomarkers as signaling molecules 
in CSCs and normal stem cells is also discussed. The 
author believes that efforts have to be made to inves-
tigate the functional and biological properties of puta-
tive CSCs in cancer. Developing diagnostic/prognostic 

tools to follow cancer development is also a challenge. 
In this connection it would be useful to develop a mul-
tidisciplinary approach combining mathematics, phys-
ics and biology which merges experimental approaches 
and theory. Biological models alone are probably un-
able to resolve the problem completely.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION
Cancer stem cells (CSCs) are a subpopulation of  tumor 
cells that possess the stem cell properties of  self  renewal 
and differentiation, generating the heterogeneous lineages 
of  cancer cells that comprise the tumor. Thus, CSCs can 
only be defined experimentally by their ability to repli-
cate the generation of  a continuously growing tumor. 
Contrary to normal stem cells which are notable for the 
vigilance with which their proliferation is controlled and 
the care with which their genomic integrity is maintained, 
CSCs are frequently distinguished by their lack of  con-
trol of  such processes. Identifying differences between 
normal stem cells and CSCs is important for understand-
ing how cancers progress and for translating advances in 
CSC biology into therapies that help patients.

There are many issues related to the identification 
of  CSCs that must be considered. The first is the use of  
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serial transplantation to validate a candidate CSC sub-
population, monitoring its capability to reproduce the 
heterogeneity of  the primary tumor. Both xeno- and syn-
geneic transplantation may lose the intricate network of  
interactions with diverse support, such as those involving 
fibroblasts, endothelial cells, macrophages, mesenchymal 
stem cells, as well many of  the cytokines and receptors 
involved in these interactions (for a more comprehensive 
discussion reed[1]). Another important problem is deter-
mining the best markers to identify CSCs. As discussed 
below this problem is still open. In light of  recent find-
ings reported for solid tumors like brain, prostate, breast 
and melanoma, I give my point of  view on this issue. 
Moreover I discuss how to dissipate the shadows from 
the CSCs debate. 

CSCs IN SOLID TUMORS: BREAST, 
PROSTATE, BRAIN AND MELANOMA
Tumor growth can be described either by the conven-
tional model or by the CSC theory. According to the first 
model, cells are homogeneous and all are tumorigenic, 
while the CSC theory states that in the tumor there is a 
subpopulation sustaining tumor growth[1]. The first evi-
dence of  CSCs came from hematological tumors such 
as acute myeloid leukemia[2]. Later, CSCs were detected 
in breast, prostate, brain cancer and melanoma. In breast 
cancer the first evidence of  a subpopulation with a spe-
cific cell-surface antigen profile (CD44+/CD24-) that 
can successfully establish itself  as tumor xenograft was 
published in 2003[3]. More recently, aldehyde dehydroge-
nase (ALDH) was used as stem cell marker in 33 human 
breast cell lines[4]. ALDH is a detoxifying enzyme that 
oxidizes intracellular aldehydes and it is thought to play a 
role in the differentiation of  stem cells via the metabolism 
of  retinal to retinoic acid[5]. Interestingly, ALDH activity 
can be used to sort a subpopulation of  cells that display 
stem cell properties from normal breast tissue and breast 
cancer[6]. ALDH activity, assessed by ALDEFLUOR as-
say, has been successfully used to isolate CSCs from mul-
tiple myeloma and acute leukemia as well as from brain 
tumors[7,8]. However in melanoma the ALDH phenotype 
was not associated with more aggressive subpopulations, 
arguing against ALDH as a “universal” marker[9]. 

Another interesting pathway that has been extensively 
studied is the Notch receptor signaling pathway (for a 
recent review see[10]). An important issue is the toxicity 
of  potential treatments against these proteins. Even if  
the Notch pathway appears promising, it is also active in 
normal tissues, thus inhibition of  Notch may have severe 
side effects. Therefore, as suggested by Harrison and col-
leagues, it seems important to study the complexity of  
the Notch pathway to target CSCs more successfully[10]. 

On the other hand, in a recent study, 275 patients 
with primary breast cancers of  different subtypes and 
histological stages were analyzed for CD44+CD24- puta-
tive stem cell marker as well as for other markers (vimen-
tin, osteonectin, connexin 43, ADLH, CK18, GATA3, 

MUC1). This study revealed a high degree of  diversity 
in the expression of  several of  the selected markers in 
different tumor subtypes and histological stages[11]. I 
would like to point out that the latter findings could be 
explained by the fact that none of  these markers are re-
ally specific for CSCs. In glioblastoma multiforme there 
is evidence for the existence of  a more aggressive sub-
population of  cancer cells and several markers have been 
identified[12-14]. Similarly, several candidate populations of  
prostate stem/progenitor cells have been reported includ-
ing those expressing high levels of  CD44, integrin α2β1, 
or CD133[15]. Interestingly, two recent independent stud-
ies in the mouse prostate have identified two different 
populations of  stem cells (SCs). One, marked by CD117 
(c-Kit), seems to be localized in the basal layer[16] and the 
other, called castration-resistant Nkx3.1-expressing cells, 
in the luminal layer[17]. Identification and characterization 
of  normal prostate SCs is clearly relevant to understand-
ing the origin of  human prostate cancer, as suggested by 
recent reviews[14,18]. In fact, it is difficult to ascertain the 
potential overlap and the lineage relationships of  the vari-
ous candidate stem cells that have been identified[19]. This 
is due, in part, to the distinct methodologies and assays 
employed[19]. In melanoma seven papers were published 
from 2005-2008 showing that a CSCs subpopulation ex-
ists[20-25]. However, in 2008 one paper argued against the 
existence of  CSCs, based on the following observations: 
a relatively large fraction of  melanoma cells (up to about 
25%) was shown to initiate tumors in severely immuno-
compromised NOD/SCID IL2Rγnull mice; the fraction 
of  tumor-inducing cells depends upon assay conditions; 
several putative CSC markers appear to be reversibly ex-
pressed[26]. This paper, therefore, suggests that the detec-
tion of  CSCs depends on how severely immunocompro-
mised the mice are. The authors analyzed the expression 
of  more than 50 surface markers on melanoma cells de-
rived from several patients (A2B5, cKIT, CD44, CD49B, 
CD49D, CD49F, CD133, CD166) but focused on CD133 
and CD166[26]. Using these markers they did not find any 
enrichment of  tumor-initiating cells, but always found a 
high frequency of  tumorigenic cells. However, in a recent 
paper it was shown that CD133 is highly expressed in 
melanoma cells and it is not a good marker for sorting 
CSCs[21]. Moreover, in 2010 Boiko and colleagues using 
the same immunocompromised mice could not confirm 
Quintana data[26]. Boiko et al[27] used CD271, a nerve 
growth factor receptor, as marker to identify CSCs.

DO CSCs EXHIST? 
In my view it is quite clear that those involved in the CSC 
field must keep in mind that the only way to show that 
sorted putative CSCs are actually CSCs, is to replicate 
the heterogeneity of  the tumor in syngeneic or immu-
nodeficient mice. While it is possible that more severely 
immunocompromised mice are better than NOD/SCID 
mice, both are models, where the intricate interactions 
with the environment, such as mesenchymal cells, endo-
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thelial cells, and fibroblasts, are lost[1]. Moreover, another 
important issue is the choice markers for sorting CSCs. 
The most common strategy is to use markers that are 
expressed in normal stem cells. However, most of  the 
time the functional role of  these markers in stem cells is 
unknown and their role in stem cell biology is unclear. 
There are two exceptions reported in the literature. One 
is ALDH, which seems to play a specific functional role 
in stem cells[6-8] and the other is CXCR6[28]. ALDH actual-
ly determines cell survival through the ability to detoxify 
many potentially cytotoxic molecules and contributing to 
drug resistance (Figure 1) Several stem cell types, includ-
ing some CSCs, reside in and have metabolic pathways 
attuned to a hypoxic environment and the increase in 
ALDH activity may reflect the demands of  surviving in 
such niches[29]. A recent review summarizes the physi-
ological role of  ALDH[30]. 

The chemokine receptor CXCR6, known as Bonzo, 
STRL33 or TYMSTR is selectively expressed on the sur-
face of  CD4+ T cells, CD8+ T cells[31], NKT cells[32], nat-
ural killer cells[33] and plasma cells[34]. Moreover, CXCR6/
CXCL16 is overexpressed in many cancer cells such as 
breast cancer[35]. CXCR6 is therefore expressed in stem 
cells when they grow asymmetrically and is down regu-
lated when they switch to grow symmetrically[28]. More-
over, CXCR6 was recently shown to be expressed in a 
subpopulation of  melanoma cells with higher self  renewal 
capability[28]. The latest discoveries concerning melanocyte 
stem cells, such as their localization in the hair follicle, is 
discussed in a recent review[36].

An interesting recent paper shows that overexpress-
ing Oct4 cells in human melanoma acquire a stem cell 
phenotype, increasing the expression of  CSC markers[37]. 
This paper raises a number of  new questions that will 
probably be studied in the next few years. In my opinion, 
one of  the most important questions is whether this ef-
fect is caused by all the cells or by a subpopulation, such 
as CSCs.

PERSPECTIVES
I believe that much effort will be required to investigate 
the functional and biological properties of  putative CSCs 
in cancer. Moreover it would be useful to confirm the ex-
pression of  proposed markers in human biopsy samples. 
The development of  diagnostic/prognostic tools to fol-
low cancer development is also a challenge. It would be 
useful to develop a multidisciplinary approach combining 
mathematics, physics and biology, merging experimental 

approaches and theory. In fact, biological models alone 
are not probably able to resolve the problem completely. 
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Style should conform to our house format. Required information for 
each of  the manuscript sections is as follows:
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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-
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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 
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Surgery, Essen 45122, Germany; George Sgourakis, 2nd Surgical 
Department, Korgialenio-Benakio Red Cross Hospital, Athens 
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to this work; Wang CL, Liang L, Fu JF, 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 WJSC, 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 less than 256 words) and 

structured abstracts (no less than 480). The specific requirements 
for structured abstracts are as follows: 

An informative, structured abstracts of  no less 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 less than 140 words); RESULTS (no 
less than 294 words): You should present P values where appropri-
ate and must provide relevant data to illustrate how they were ob-
tained, e.g. 6.92 ± 3.86 vs 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 
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, editorial, 
topic highlight, case report, letters to the editors, can be found at: 
http://www.wjgnet.com/1948-0210/g_info_list.htm. 

Illustrations
Figures should be numbered as 1, 2, 3, etc., 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://
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ple: Figure 1  Pathological changes in atrophic gastritis after treat-
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Tables
Three-line tables should be numbered 1, 2, 3, etc., 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 
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footnotes. Vertical and italic lines should be omitted.

Notes in tables and illustrations
Data that are not statistically significant should not be noted. aP < 
0.05, bP < 0.01 should be noted (P > 0.05 should not be noted). If  
there are other series of  P values, cP < 0.05 and dP < 0.01 are used. 
A third series of  P values can be expressed as eP < 0.05 and fP < 0.01. 
Other notes in tables or under illustrations should be expressed as 
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CEA mass concentration, p (CEA) = 8.6 24.5 mg/L; CO2 volume 
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