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Abstract

Recent advances in reprograming somatic cells from
normal and diseased tissues into induced pluripotent
stem cells (iPSCs) provide exciting possibilities for
generating renewed tissues for disease modeling and
therapy. However, questions remain on whether iPSCs
still retain certain markers (e.g. aging) of the original
somatic cells that could limit their replicative potential
and utility. A reliable biological marker for measuring
cellular aging is telomere length, which is maintained
by a specialized form of cellular polymerase known as
telomerase. Telomerase is composed of the cellular re-
verse transcriptase protein, its integral RNA component,
and other cellular proteins (e.g. dyskerin). Mutations
in any of these components of telomerase can lead to
a severe form of marrow deficiency known as dyskera-
tosis congenita (DC). This review summarizes recent
findings on the effect of cellular reprograming via iPS
of normal or DC patient-derived tissues on telomerase
function and consequently on telomere length mainte-
nance and cellular aging. The potentials and challenges
of using iPSCs in a clinical setting will also be discussed.

© 2011 Baishideng. All rights reserved.
Key words: Induced pluripotent stem cells; Telomeres,
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BASIC BIOLOGY OF HUMAN TELOMERES
AND TELOMERASE

Telomerase is a ribonucleoprotein complex whose main
function is to elongate chromosomal 3’ end sequences
known as telomeres. The function of this unique enzyme
in terminal DNA elongation is necessary in order to
overcome the “end-replication problem” whereby con-
ventional DNA polymerases cannot fully replicate linear
DNAs"?. Human telomerase is composed of a special-
ized reverse transcriptase protein (WTERT) and its in-
trinsic RNA template (WTERC), as well as the associated
proteins dyskerin, NOP10, NHP2, GAR1, and TCABI1
(Figure 1). Telomere erosion (by 50-100 bp per cellular
division) limits the replicative capacity of the majority of
somatic cells, which do not express active telomerase™.
Cells whose telomeres shorten to a “critical length” enter
cellular crisis, which is characterized by replicative senes-
cence or apoptosis, meaning cells either stop dividing
ot commit suicide™”. Stem cells, germ cells, and certain
types of somatic cells (e.g. lymphocytes) express the
telomerase enzyme, allowing them to maintain telomere
length and escape cellular crisis.

Human telomerase reverse transcriptase (WTERT) has
been extensively characterized”. The protein is defined
by the catalytic domain, which contains seven conserved

October 26, 2011 | Volume 3 | Issue 10 |
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reverse transcriptase motifs essential for enzymatic activ-
ity. Functionally important regions have also been defined
in the human RNA template (WTERC) (Figure 1), The
template region is absolutely required for the h"TERT
protein to reverse transcribe it into telomeric DNA re-
peats. Other regions include the pseudoknot domain,
required for hTERT binding and enzymatic activity, and
the Box H/ACA domain, which is required for hTERC
RNA processing and stability. Proper assembly and func-
tion of the telomerase complex also requite other cellular

proteins, such as dyskerin, NOP10, NHP2, and GAR1
(Figure 1).

DYSKERATOSIS CONGENITA

Dyskeratosis congenita (DC) is a rare inherited disorder
characterized by mucosal leukoplakia, nail dystrophy, and
abnormal skin pigmentation”. The majority of the cases
occur in children, who, in addition to the aforementioned
physical anomalies, suffer from bone-marrow failure
syndromes and sometimes other symptoms indicative of
premature aging, such as dental abnormalities, esophago-
stenosis, alopecia, and pulmonary disorders. Hematopoi-
etic malignancies (e.g. MDS, Hodgkin’s and acute myelog-
enous leukemias) and/or solid tumors of the GI tract,
nasopharynx and skin have also been observed in some
DC patientsm]. Since this disease affects rapidly renew-
ing tissues, it has been speculated that DC is a telomerase
disease. In support of this theory, most DC patients have
short telomeres''? and carry mutations in one of the
three main components of the telomerase holoenzyme
complex, dyskerin (DKC), hTERT protein, and hTERC
RNA™,

There atre three different patterns of DC disease in-
heritance: X-linked recessive, autosomal dominant, and
autosomal recessive. The X-linked form of the disease
is most severe and is caused by mutations in the DKC7
gene on chromosome Xq28 that encodes dyskerin. Dys-
kerin is a nucleolar protein that is predicted to function
in ribosomal RNA processing, in addition to a role in the
biogenesis of the telomerase enzyme complex. Indeed,
primary fibroblasts and lymphoblasts from X-linked DC
patients have a lower level of h"TERC RNA, which cor-
responds to lower levels of telomerase enzymatic activ-
ity and shorter telomere lengths than matched normal
cells"™*", Interestingly, most DA¢7 mutations are missense
mutations and one contains a 3’ deletion, indicating that
frameshift and null mutations are possibly incompatible
with life"*". Indeed, a DKC1-null mouse is embryonic
lethal””. In humans, one mutation (A353V) accounts for
approximately 30% of all X-linked DC cases and is also
seen quite frequently in a severe form of a disease known
as Hoyeraal-Hreidarsson syndrome.

The autosomal dominant form of DC (AD-DC) is
much less severe and less common than the X-linked
form. Mutations in hKTERT protein and hTERC RNA, as
well as in the telomere binding protein TINZ2, have been
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Figure 1 Telomerase enzyme. Simplified illustration of the telomerase enzyme
showing its main components: hTERT, hTERC, Dyskerin, NOP10, NHP2, GAR1,
and TCABH1. Functional regions of the hTERC RNA (template, pseudoknot, CR4-
CR5, Box H/ACA, and CR7) are indicated. Mutations in hTERT, hTERC, TCAB1,
NOP10 or Dyskerin have been shown to be associated with a severe form of hu-
man bone-marrow deficiency known as dyskeratosis congenita.

associated with AD-DC™. The vast majority of these
mutations are heterozygous, resulting in a haploinsuf-
ficiency effect on telomerase function that accounts for
the observed telomere shortening. In AD-DC families,
the genetic lesion does not change, yet the onset of dis-
ease features occurs, on average, 20 years earlier in the
children than in their parents. Telomere length appears to
play a role in this accelerated disease presentation in later
generations, as telomeres are significantly shorter in the
later generations of affected families than in the eatlier
ones, leading to the “disease anticipation” idea based on
telomere length measurement” .

The causal gene(s) for the autosomal recessive form
of DC remain somewhat elusive. A homozygous mu-
tation (R34W) in the telomerase-associated NOP10
protein was found in all 3 affected members of a single
family and appears to segregate with the disease, as unaf-
fected family members are heterozygous. Patients and
unaffected carriers do in fact have significantly shorter
telomeres than controls. However, this mutation was not
identified in any of the other 15 families screened, sug-
gesting that it may be a very rare genetic risk factor™.
A recent screen of another small cohort of DC patients
identified two out of nine unrelated patients with unique
compound heterozygous missense mutations in the
TCABI locus (gene names WDR79 and WRAP53)"",
TCAB1 is a WD40-repeat containing protein that binds
the CAB box sequence within TERC™. It is a constitu-
ent of the active telomerase holoenzyme and inhibition
of TCABI1 prevents telomerase from localizing to Cajal
bodies where RNA-protein complexes are assembled
and modified™. The proband from one of the families
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has mutations in exon 2 (F164L) and exon 8 (R398W)
of the gene, and the proband of the second family has
mutations in exon 7 (H376Y) and exon 9 (G435R). They
have classic DC symptoms and much shorter telomeres
than healthy age-matched controls. The healthy parents
and siblings of each proband carry only a single mutant
TCABT1 allele, which is consistent with autosomal reces-
sive inheritance. The mutations were not detected in 380
control individuals, again suggesting that these are rare
mutations”",

HOW TO REPROGRAM A SOMATIC
NUCLEUS?

The successful cloning of an entirely new animal (e.g.
Dolly the sheep) from a single cell #iz somatic cell nuclear
transfer (SCNT) technology heralded humankind into
a brave new era of genetic engineering”™. For the first
time, it is possible to reprogram a somatic cell to behave
“young’” again; to coax it into behaving like an embryonic
stem cell that can then differentiate into cells of a variety
of different lineages, which is the hallmark of pluripo-
tency. By all measures, this is an intrepid undertaking with
an outcome that is beyond anyone’s expectations. SCNT
technology involves transferring a somatic cell nucleus
into an enucleated donor oocyte and stimulating this chi-
meric cell to divide and differentiate into cells of different
lineages, the exact mechanisms of which are unknown"".
Factors that can allow the cloned cell to achieve pluripo-

tency remained largely unknown until a seminal discovery
made by Takahashi and colleagues reported in 2006 that
only four transcriptional factors (Sox2, c-Myc, Oct4, and
Klf4) were needed to reprogram mouse fibroblasts to
pluripotencym. In other words, it takes only four cellular
factors to reprogram somatic cells to induced pluripotent
stem cells (IPSCs), albeit at relatively low frequencies that
vary by the age and tissue origin of the cells™”, Other
researchers have shown that different cellular factors (i.e.,
Nanog and Lin28) can also be used to achieve a similar
outcome™’. However, it was noted that many SCN'T-
transduced cells failed to divide and possibly entered a
stage of cellular senescence or apoptosis'", which might
involve some of the known stress-activated senescence
genes (e.g. p53, leWAF/CIP and p16™"*) of the p53 and
pRb stress response pathwaysl“"‘sj.

EFFECTS OF CLONING ON TELOMERES
AND TELOMERASE OF NORMAL CELLS

It was shown that telomeres of cells collected from the
SCNT cloned sheep were shorter than those from age-
matched control animals"*"’
cloned cells might inherit telomeres of similar lengths
as those from the donor nucleus. However, subsequent
analysis of telomere lengths from other cloned animals
(e.g. cattles) have shown that telomeres were elongated

, raising a concern that the
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during the cloning processw due possibly to reactivation
of telomerase in blastocyst stage embryos in the cloned
nucleus™.

It was demonstrated that iPSCs could not be gener-
ated from somatic cells from late generations (G3) of
telomerase-null mice, possibly due to the high degrees
of genomic instability as a result of telomere fusions,
and that reintroduction of telomerase could restore the
efficiency of generating iPSCs™. Interestingly, iPSCs
derived from normal human and mouse cells show pro-
gressive telomere elongation with passaging in cultures,
indicating that telomere elongation can occur post-
prograrnming[so'sﬂ. Studies have also shown that telomer-
ase enzymatic activity is significantly activated upon iPS
manipulation™******¥ a5 a result of upregulated expres-
sion of the TERT protein and TERC RNA, as well as of
the associated protein dyskerin®*". The level of increase
in TERT transcript and telomerase function, however,
differs between human and mouse cells, about 100 fold
in human iPSCs and a modest 2-3 fold in mouse iPSCs,
possibly reflecting mechanistic differences in telomerase
regulation in different organisms. During normal embry-
onic development, telomerase function is down regulated
upon differentiation of iPSCs into different lineages,
resulting in a telomere shorting effect. Several factors, in-
cluding but not necessarily limited to chromatin structure,
can influence the dynamics of telomere maintenance dut-
ing and/or post-programming of the cells.

Telomere chromatin structure has been shown to be
altered during the reprogramming process. High levels of
trimethylation of histone at lysine 9 (H3K9) and of his-
tone H4 at lysine 20 (H4K20) are normally observed at
telomeric regions, whereas lower levels, as in embryonic
stem cells, are detected upon cellular reprograming™.
The subtelomeric DNA regions in human iPSCs have
also been shown to be hypermethylated, as compated to
those in the original somatic cells, and to contain high de-
grees of heterogeneity in their methylation patterns”. In
contrast to human iPSCs, no obvious changes were ob-
served in the subtelomeric regions of mouse fibroblasts
upon reprogramming””. Tt is possible that the repro-
gramming-induced changes in methylation at or near the
subtelomeric regions may alter the expression of genes
in the vicinity. For example, it has recently been shown
that mouse and human iPSCs upregulate the expression
of TERRA RNAP™" which is known to regulate both
telomere length and its chromatin structure’. Deng and
colleagues have shown that the association of TERRA
RNA with a telomeric DNA binding protein TRF2 can
facilitate heterochromatin structural formation »za its
association with the histone HP1q and trimethylated
H3K9", While heterogeneity in levels of telomere-spe-
cific gene expression may exist in human »s mouse iPSCs,
a general consensus is that the chromatin structures at
subtelomeric and/or telomeric regions can change upon
reprogramming and can revert back as in the original so-

. 57.59
matic cells® ™.
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EFFECTS OF iPS MANIPULATION ON
TELOMERES AND TELOMERASE OF DC
PATIENT-DERIVED CELLS

Recent studies (desctibed above) suggest that reprogram-
ming of somatic cells vz iPS technology can hold great
promise for correcting defects in telomerase function
and/or telomere attrition observed in patients with DC,
a disease with short telomeres leading to limited bone-
marrow stem cell reserve and renewal capacity™. The
question is whether iPS reprogramming of somatic cells
collected from DC patients can reactivate telomerase
enzymatic activity to elongate telomeres. To address
this question, Agarwal and colleagues”™ attempted to
reprogram fibroblasts collected from either an X-linked
DC patient with the del37L mutation in the dyskerin
gene ™ or an autosomal dominant DC patient who is
heterozygous for a truncated form of the hTERC gene
(del378-451) due to an 821 bp deletion on chromosome
3q26.2-3". In both cases, the mutations greatly reduced
the levels of hTERC RNA expression in the cells"™",
The patients’ primary fibroblasts were retrovirally trans-
duced with Oct4, Sox2, Klf4, and c-Myc genes, the plu-
ripotent phenotype of the iPSCs was monitored by con-
ventional iPSC assays®, and the mean telomere lengths
were measured by Southern blot. Significant upregulation
of telomerase activity was observed in DC patient cells-
derived iPSCs, which correspondingly showed telomere
elongation upon cellular passaging. More importantly,
differentiated cells showed down-regulated telomerase
activity and accelerated telomere attrition. Given that
the hTERC gene expression in the original fibroblast
cells has been shown to be suboptimal ™, it is quite
unexpected that telomere lengths in their iPSCs can be
elongated to a degtree similar to control fibroblasts. A
possible explanation is that the hTERC gene expression
in the iPSCs was found to be significantly upregulated (by
3-8 fold); this the authors attributed to a unique feature
of pluripotency as several of the telomerase-associated
genes could be targeted by pluripotency-associated tran-
scription factors™,

PROMISES, OBSTACLES AND
CHALLENGES OF iPS TECHNOLOGY

One exciting potential of iPSCs is to use them to model
the pathogenesis of human disease 7z vitro. Toward this
end, Batista ¢z a/*” have recently derived iPSCs from
fibroblasts collected from: autosomal dominant DC
patients with mutations in hTERT (P704S and R979);
X-linked DC patients with dyskerin mutations (L54V
and del37L); and autosomal recessive DC patient with
the recently identified disease-associated mutations in
TCAB1 gene (H376Y/G435R)"™", using either retrovirus
or lentivirus expressing the four required transcription
factors (Sox2, c-Myc, Klf4 and Oct4). The authors found
that, even in the undifferentiated state, iPSCs derived
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from these DC patients exhibit the precise features of
each form of the disease. Unlike an eatlier study[w, pro-
found defects in telomere maintenance were observedm;
the reasons for the discrepancy between the studies are
unclear but is likely due to possible differences in experi-
mental conditions or statistical variations among the iPS
clones®. In the Batista study®, iPSCs derived from the
hTERT-mutated cells with telomerase haploinsufficiency
exhibited blunted telomere elongation effect during
reprogramming. In iPSCs from X-linked DC patients,
dyskerin mutations severely impaired telomerase assem-
bly and function, and hence disrupted telomere synthesis
during reprogramming. In iPSCs derived from cells with
the TCAB1 mutations, which led to the mis-localization
of the telomerase enzyme from Cajal bodies to nucleoli,
proper telomere synthesis was abrogated during repro-
gramming, Prolonged passaging of some of the undiffer-
entiated iPSC cultures could lead to progressive telomere
attrition and eventual loss of self-renewal capacity of the
cultures, closely mimicking processes that might occur to
the tissue stem cells of the patients. These findings sug-
gest that iPSCs can serve as a good cell-culture-based sys-
tem for disease modeling and for developing therapeutic
strategies (e.g. drug screening).

While recent studies have shown great potential for
iPSCs in disease modeling, several obstacles still exist
before contemplating the clinical application of iPSCs
to treat human diseases. First and foremost, since most
successful iPS studies involve the use of retroviral or
lentiviral transduction, safety is a principle and valid
concern. Several non-viral techniques to deliver the trans-
genes have recently been developed that should lessen
the concern of possible turmorigenesism. Despite recent
advances in iPS technology development, the efficiency
of reprogramming somatic cells still remains an issue.
Recent observations have also indicated that the epigen-
etic changes at telomeres and elsewhere in the genome
of iPSCs are not necessarily identical to those found in
embryonic stem cells™”. This line of investigation clearly
deserves more attention as any aberrance in chromatin
structure and function potentially renders the iPSCs use-
less, or worst yet, prone to chromosome instability. This
would lead to acquisition of undesired mutations® and/
or increase in chromosome copy number variations'””
that cause enhanced susceptibility to cellulat transforma-
tion. It is not entirely clear either how to differentiate
iPSCs into various cellular lineages in order to generate
tissue-specific stem cells for clinical utility.

While the therapeutic usage of iPSCs in clinics ap-
pears to be beyond the reach of current technologiesm,
several recent studies have provided exciting proof of
concepts. A number of human and mouse fibroblast-
derived iPSCs have been successfully differentiated into
a vatiety of tissue/cell types, such as cardiomyocytes' ",
hematopoietic cells™™. endothelial-like cells™, insulin-
secreting islet-like cells” retinal pigment epithelial
cells"™ and neurons”™™". Using a humanized mouse
model of sickle cell anemia, Hanna and colleagues have
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successfully used genetically engineered skin-derived
iPSCs to correct a genetic defect caused by the FANCA
genem. It is also possible to introduce the iPSC-differ-
entiated endothelial progenitor cells into the livers of

genetically defective hemophilic mice in order to cure
bleeding disorder™. These studies offer exciting potential
and optimism for advancing iPS technology for possible

future clinical use in humans.
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INSTRUCTIONS TO AUTHORS

GENERAL INFORMATION

World Jonrnal of Stem Cells (World | Stem Cells, W]SC, online ISSN
1948-0210, DOI: 10.4252), is a monthly, open-access (OA), peet-
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.e. 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 "priority" and "copyright" of in-
novative achievements published, as well as evaluating research per-
formance and academic levels. So, to realize these desired attributes
of W]SC 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 ptimary task of
editorial board members is to give a peer review of an unpublished
scientific article »iz online office system to evaluate its innovative-
ness, scientific and practical values and determine whether it should
be published ot not. Duting 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 wortld can immediately download and read, free of
charge, high-quality, peer-reviewed articles from W]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,
could contribute their wisdom to edit and publish high-quality ar-
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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.
WJ]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.

Columns

The columns in the issues of W]SC will include: (1) Editorial: To
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
research; (6) Guidelines for Clinical Practice: To provide guidelines for
clinical diagnosis and treatment; (7) Review: To review systemically
progress and untesolved 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 brtiefly 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 WJ]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 worldwide on the
research in stem cells.

Name of journal
World Journal of Stem Cells

ISSN
ISSN 1948-0210 (online)

Indexed and Abstracted in
PubMed Central, PubMed, Digital Object Identifer, and Directory
of Open Access Journals.

Published by
Baishideng Publishing Group Co., Limited

SPECIAL STATEMENT

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

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 trelation 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
Requitements for Manuscripts Submitted to Biomedical Journals:
Ethical Considerations in the Conduct and Reporting of Reseatch:
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 speaket, 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 clearly 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 or institutional review
board. If human participants wete 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
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to minimize pain or discomfort, and details of animal care should
be provided.

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 or 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 transparency 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 sponsored
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://wwwwignet.com/1948-02100ffice. Authors are
highly recommended to consult the ONLINE INSTRUCTIONS
TO AUTHORS (http://www.wjgnet.com/1948-0210/g_info_
20100313165700.htm) before attempting to submit online. For
assistance, authors encounteting 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 manusctipt 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 tevising it critically for important intellectual
content; and (3) final approval of the version to be published. Au-
thots 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-
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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
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 I 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 more 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 appropri-
ate and must provide relevant data to illustrate how they were ob-
tained, e.g. 6.92 + 3.86 »s 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.
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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, editotial,
topic highlight, case report, letters to the editors, can be found at:
http:/ /www.wignet.com/1948-0210/g_info_list.htm.

Hlustrations

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.
wijgnet.com/1007-9327/13/4986.pdf; http://www.wjgnet.
com/1007-9327/13/4498.pdf. Keeping all clements 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 Dl Be L Bl GrLllete 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 hotizontal 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
wtitten 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
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ensure the spelling accuracy of the first author’s name. Do not list
the same citation twice.

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.crossref.
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 anthors 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/wjg13.
6350]

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

2 Lin GZ, Wang XZ, 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 J, Kreitman M. Signature
of balancing selection in Arabidopsis. Proc Natl Acad Sci USA
2006; In press

Organization as author

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

Both personal authors 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 DOI:10.1097/01 ju.
0000067940.76090.73]

No anthor given

6 21st century heart solution may have a sting in the tail. BM]
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]

Lssue with no volume

8  Banit DM, Kaufer H, Hartford JM. Intraoperative frozen
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v

section analysis in revision total joint arthroplasty. Clin Orthop
Relat Res 2002; (401): 230-238 [PMID: 12151900 DOI:10.10
97/00003086-200208000-00026]

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 billiaty system.
9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296

Chapter in a book (list all anthors)

11 Lam SK. Academic investigatot’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 ], 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 setial online, 1995-01-03, cited 1996-06-05;
1(1): 24 screens. Available from: URL: http://www.cde.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 # (in italics), I test as I (in italics), chi square test as
x* (in Greek), related coefficient as r (in italics), degree of freedom
as v (in Greek), sample number as # (in italics), and probability as P (in
italics).

Units
Use SI 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
fraction, 50 mL/L CO,, not 5% CO,; likewise for 40 g/L formal-
dehyde, not 10% formalin; and mass fraction, 8 ng/g, e. Arabic
numerals such as 23, 243, 641 should be read 23 243 641.

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
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DNA, RNA, HIV, L.D50, PCR, HBV, ECG, WBC, RBC, CT, ESR,
CSE, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly
without further explanation.

Italics

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

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

Restriction enzymes: EcwRI, Hindl, BamHI, 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:/ /www.wjgnet.com/1948-0210/
g info_20100313170618.htm

Obsetvation: http://wwwwjgnet.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 atticles: 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.wijgnet.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/
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