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SNX-2112 Induces Apoptosis and Autophagy of Nara-H Cells

NATSUKO FUKUOQOKA, OSAMU NAKAMURA, YOSHIKI YAMAGAMI,
HIDEKI NISHIMURA, YOICHI ISHIBASHI and TETSUJ YAMAMOTO

Department of Orthopaedic Surgery, Kagawa University Faculty of Medicine, Kagawa, Jupan

Abstract. BackgroundiAim: Selective heat shock protein 90
(Hsp%0) inhibitor SNX-2112 exhibits antitumor activity in
multiple cancer cell types. Here, the antitumor activity of SNX-
2112 in Nara-H cells was analyzed. Materials and Methods:
Antitumor activity of SNX-2112 was assessed using a cell
proliferation assay. We alse examined the signalling pathways
involved in SNX-2112-mediated autophagy and apoptosis of
Nuara-H cells by western blot and morphological analyses.
Results: Cell profiferation assays demonstrated that SNX-2112
inhibited Nara-H cell growth. Western blotting revealed that
SNX-2112 induced apoprosis and autophagy, inhibited
mammalian target of rapamycin (mTOR) phosphorylation, and
suppressed the mitogen-activated protein kinase (MAPK)
signalling pathway. Maorphological analysis confirmed that
SNX-2112 induced autophagy and apoptosis. Conclusion: SNX-
2112 induced autophagy and apoptosis of Nara-H cells by
inhibiting mTOR and MAPK pathways. Our results support
developing SNX-2112 to treat human soft tissue sarcomas.

Undifferentiated pleomorphic sarcoma (UPS) is a
heterogeneous tumour group without an identifiable lineage.
Despite many chemotherapy protocols available for UPS,
little consensus exists concerning appropriate doses and
agent combinations (1, 2).

Heat shock proteins (Hsps) are potential targets for
molecular targeted therapy. Cancer patients with high Hsp90
levels often have low survival rates, Thus, blocking Hsp90
may be a novel therapeutic strategy (3, 4), and the selective
Hsp%0 inhibitor SNX-2112 shows significant antitumor
activity in several cancer cell types (5).

Autophagy has recently gained attention in regard to
cancer pathogenesis and treatment, because of its paradoxical

Correspondence to: Osamuo Nukamura, Department of Orthopaedic
Surgery, Kagawa University Faculty of Medicine, 1750-1 Ikenobe,
Miki-cho, Kita-gun, Kagawa 761-0793, Japan. Tel: +81 878912195,
Fax: +81 878912196, e-mail: osamunak@ med kagawa-u.ac.jp

Key Words: SNX-2112, autophagy, apoptosis, undifferentiated
pleomorphic sarcoma,

roles in cell survival and death (6). Hsp90 inhibition induces
autophagy through suppression of the mammalian target of
rapamycin (mTOR) (7). We previously demonstrated that an
mTOR inhibitor induced cytoprotective antophagy in Nara-H
cells, a high-grade UPS cell line {8). Autophagy protects
cells against antitumor agents, and inhibiting autophagy
enhances apoptosis (9-11). Here, the antitumor activity of
SNX-2112 and the signalling pathways involved in SNX-
2112-mediated autophagy and apoptosis were assessed in
Nara-H cells.

Materials and Methods

SNX-2112 and Nara-H cell culture. SNX-2112 was purchased from
Selleckchem (Houston, TX, USA). Nara-H cells were obtained from
ScienStuff (Nara, Japan) and cultured at 37°C with 5% CO,.

Cell proliferation assay. The CellTiter 96% AQueous One Solution
Cell Proliferation Assay (Promega, Madison, WI, USA) was used
to analyze cellular proliferation. Cells were seeded at 1x104
cells/well in 96-well plates. Forty-eight h later, fresh medium with
0,04,2, 10, or 50 pM SNX-2112 was added. After 24 or 48 h, 20
W of 3-(4 5-dimethylthiazol-2-y1)-3-(3-carboxymethoxyphenyl)2-(4-
sulfophenyl)-2H-tetrazolium in 100 pl of fresh medium was added
to each well. The cultures were incubated for 2 h, and then optical
density was determined at 490 nm using an automatic microplate
reader (Molecular Devices, Sunnyvale, CA, USA). At least three
independent experiments were performed for each condition,

Western blosting. Cells were seeded at ~6x107 cells/well in six-well
plates and cultured for 48 h. Cells were treated with SNX-2112 for
24 h and lysed in lysis buffer (Cell Signaling Technology, Beverly,
MA, USA). Equivalent protein amounts were separated by SDS-
polyacrylamide gel electrophoresis (Wako, Tokyo, Japan) under
reducing conditions, electrophoretically transferred to nitrocellulose
membranes (GE Heualthcare Bio-Sciences, Piscataway, NJ, USA),
and sequentially incubated with primary and secondary antibodies
(Table 1) in iBind solution (iBind Western System, Life
Technologies, Carlsbad, CA, USA) for 2.5 h. Labelled proteins were
visualized with a Novex® AP Chemiluminescent Detection Kit (Life
Technologies) and LAS-1000 plus image analyzer (Fujifilm Co.,
Tokyo, Jupan).

Immunocytochemistry of microtubule-associated protein light-chain
3 (LC3). Cells were plated at 1x106 cells/well on 25-mm round
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Tuble I, Primary antibodies used in western blot analysis,

Target Source Host Dilution Secondary antibody Gel (%)
HSP90 Cell Signaling Rabbit 1:1,000 Anti-rabbit 14
Phospho-HSP90a Cell Signaling Rabbit 1:1,000 Anti-rabbit 1¢
4E-BPI1 Cell Signaling Rabbit 1:1,000 Anti-rabbit 10
Phospho-4E-BP1 Cell Signaling Rabbit 1:1,000 Anti-rabbit 10
p7US6K Cell Signaling Rabbit 1:1,000 Anti-rabbit 10
Phospho-p70S6K Cell Signaling Rabbit 1:1,000 Anti-rabbit 10
MEKI1/2 Cell Signaling Rabbit 1:1,000 Anti-rabbit 10
Phospho-MEK1/2 Cell Signaling Rabbit 1:1,000 Anti-rabbit 10
ERK1/2 Cell Signaling Rabbit 1:1,000 Anti-rabbit 10
Phospho-ERK1/2 Chemicon Rabbit [:1,000 Anti-rabbit 10
B-Raf Cell Signaling Ralbit 1:1,000 Anti-rabbit 10
Cleaved Caspuse-9 Cell Signaling Rabbit 1:1,000 Anti-rabbit 125
Cleaved PARP Cell Signaling Rabbit 1:1,000 Anti-rubbit 10
a-tubulin Cell Signaling Rabbit 1:1,000 Anti-rabbit 10
Akt Sigma Rabbit 1:1.000 Anti-rabbit 10
Phospho-Akt Sigma Rabbit 1:1,600 Anti-rabbit 10
LC-3 MBL Rabbit 1:1,0600 Anti-rabbit 12.5
Atg5-Atgl2 complex MBL Rabbit 1:1,600 Anti-rabbit 10
po2/SQSTM1 MBL Rubbit 1:1,000 Anti-rabbit 10
coverslips (Matsunami Glass Ind. Ltd., Osaka, Japan) and cultured #p<0,05
overnight, Cells were then treated with 25 pM SNX-2112 for 24 h, 1
fixed in 4% paraformaldehyde/phosphate-buffered saline (PBS) for At
30 min at room temperature, and then rinsed with PBS. To detect 50
autophagy, fixed cells were stained with an anti-LC3 antibody &
(Code No. PMO36; MBL, Nagoya, Japan) for 1 h at room g o \_ ]
temperature. After two washes, cells were incubated with an anti- B
IgG secondary antibody (Alexa Fluor® 488, Code No. A11008; &
Invitrogen, Carlsbad, CA, USA) for 30 min at room temperature and % @
then viewed under an epifluorescence microscope (FSXI100; B
Olympus Optical Co., Ltd., Tokyo, Japan). ¢
Apoptosis detection by morphological assessment. Cells were plated o

0 0.4 2 10 S0

and incubated with 25 pM SNX-2112 as described above, The cells
were then stained with annexin V-FITC, propidium iodide (P), and
Hoechst 33342 for L5 min in the dark using reagents in the
Promokine Apoptotic/Necrotic/Healthy Cells Detection Kit
{PromoCell GmbH, Heidelberg, Germany).

Transmission electron microscopy. Cells were plated at 1x104
cellsfwell on a Lab-Tek® Chamber Slide (Nulge Nunc International,
Naperville, IL, USA} and cuitured for 48 h. After treatment with 25
UM of SNX-2112 for 24 h, the cells were rinsed, fixed with 2.5%
glutaraldehyde in 0.1 M phosphate buffer (pH 7.4) for 2 h, and post-
fixed in 1% osmium tetroxide in the same buffer for 2 h. Ultrathin
sections were stained with 4% uranyl acetate and lead citrate, and
viewed under a JEM-1400 electron microscope (80 kV accelerating
voltage; Jeol, Tokyo, Japan).

Statistical analysis. Proliferation assay results were assessed with
one- or two-way analysis of variance, tollowed by post-hoc
analysis. p<0.05 was considered as statistically significant,
Statistical analyses were performed using GraphPad Prism 5
software (GraphPad, San Diego, CA, USA).
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Figure 1. SNX-2112 inhibits Nara-H cell proliferation,

Results

SNX-2112 inhibits cell proliferation. SNX-2112 inhibited
Nara-H cell proliferation in a dose and time-dependent
manner (Figure 1).

Western blot analysis demonstrated that SNX-2112 induced
apoptosis and autophagy, and inhibited mTOR and MAPK
signalling patiways. HSP90 expression was high in Nara-H
cells, and SNX-2112 decreased p-HSP90ao expression in a
dose-dependent manner (Figure 2A). SNX-2112 also induced
dose and time-dependent down-regulation of p-p70S6K and
p-4E-BP1, which are downstream of the Akt/mTOR
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Figure 2. Western blot analysis of SNX-2112 effects. (A) SNX-2112 induced dose-dependent down-regularion of mTOR and MAPK pathways, and
apoprosis and autophagy were induced in Nara-H cells treated with SNX-2112. (B) Time-dependent effects of SNX-2112 in Nara-H cells.

signalling pathway, and up-regulation of p-Akt (an activator
of the Akt/mTOR signalling pathway) in Nara-H cells
(Figure 2A and B).

In regard to B-Raf/mitogen-activated protein kinase
(MAPK) signalling, treatment with SNX-2112 reduced p-
MEK1/2 and p-ERK /2 expression, while B-Raf expression
was up-regulated in a dose and time-dependent manner
(Figure 2A and B).

SNX-2112 treatment led to Poly (ADP-ribose) polymerase
(PARP) cleavage and activation of caspase-9 in a dose and
time-dependent manner in Nara-H cells, suggesting that
SNX-2112 induced apoptosis (Figure 2A and B). Inhibition
of PARP cleavage allows cells to maintain viability, whereas
PARP cleavage facilitates cellular disassembly and serves as
a marker of cells undergoing apoptosis (12).

SNX-2112 treatment increased expression of autophagy-
related proteins LC3-11 and Atg5-Atgl2 complex.
p62/SQSTMI expression was decreased in a dose and time-
dependent manner, indicating that SNX-2112 also induced
autophagy of Nara-H cells (Figure 2A and B).

Morphological analysis revealed that SNX-2112 increased LC3-
positive cells and apoptotic cells. LC3-positive cells were
increased among SNX-2112-treated Nara-H cells compared with
control cells (Figure 3A). In addition, in the presence of SNX-
2112 annexin V-FITC-positive and annexin V-FITC/PI double-
positive cells were identified, indicating apoptosis (Figure 3B).

Electron microscopy demonstrated thar there were autophagic
cells and apoptotic cells in SNX-2112 treated cells. Using
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control

SNX-2112

Figure 3. Morphological analysis by fluorescence microscopy. (A) LC3
was used to evaluate autophagy. (B) Apoptotic cells were detected by
annexin V, P, and Hoechst 33342 triple staining.

electron microscopy SNX-2112-treated cells were found to
contain autophagosomes (Figure 4A and B). Apoptotic cells
with nuclear fragmentation and chromatin condensation were
also identified (Figure 4C).

Discussion

Molecular targeted drugs, including mTOR inhibitors, are
being tested for sarcoma as monotherapy or in combination
with other drugs such as autophagy inhibitors (13, 14).
Because Hsp90 interacts with proteins in multiple signalling
pathways necessary for cancer cell survival, such as mTOR
and MAPK pathways, Hsp90 inhibitors have attracted great
interest for cancer treatment. Hsp90 is constitutively
expressed at 2-10-fold higher levels in tumour cells
compared with normal cells, suggesting that Hsp90 may play
a crucial role in the growth and survival of tumour cells (15).
Moreover, Hsp90 interacting proteins induce apoptosis in
various tumours (16). Therefore, Hsp90 inhibition is
attractive as a therapeutic strategy for cancer.

Hsp90 blockage in cancer cells leads to protein breakdown
and possibly lower proliferation. Clinical trials are testing
Hsp90 inhibitors alone or in combination with other drugs as a
therapy for multiple cancers (16). SNX-2112 inhibits, both in
vitro and in vivo, growth of multiple cancer cell lines (17, 18).
However, little is known regarding the activity of SNX-2112 in
soft tissue tumours such as UPS. Thus, the antitumor effects of
SNX-2112 were investigated in Nara-H cells. Consistent with
observations in other cancers, SNX-2112 effectively inhibited
Nara-H cell proliferation in a dose and time-dependent manner.
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Figure 4. Electron micrescopy. (A) Contrel cell. (B) Autophagosomes
{arrows). (C) Apoptotic cell.

mTOR modulates several cell signalling events in the
PI3K/Akt pathway that is important for the proliferation of
many cancer cell types (14). mTOR interacts with other
proteins and is the core component of two biochemically
distinct complexes called mTORC1 and mTORC2.
mTORCI, but not mTORC2, regulates autophagy and cell
growth, the latter vie p70S6K and 4E-BP1 phosphorylation
(19, 20). We found LC3-positive cells, indicative of
autophagy, following inhibition of Nara-H cell growth by
Hsp90 blockage. This result suggests that SNX-2112
inhibited cell proliferation and induced autophagy by
inhibition of the mTOR pathway in Nara-H cells.

Autophagy is involved in the routine turnover of cell
constituents and regulated by mTOR and MAPK signalling
pathways (20). The MAPK signalling pathway is critical for
tumour formation (21). In this study, MAPK suppression and
caspase-dependent apoptosis  induction was observed,
suggesting that SNX-2112 exerts its antitumor effects in part
through apoptosis induced by inhibition of the MAPK pathway.

We demonstrated that SNX-2112 inhibited both mTOR
and MAPK signalling pathways. Hsp90 interacts with
multiple pathways, including mTOR and MAPK, through its
association with relevant proteins, and inhibition of one
pathway activates the other (22). Although the mechanism is
not fully understood, some functional relationship appears to
exist between apoptosis and autophagy (23-25). Our results
indicated that suppression of the MAPK pathway induced
apoptosis while suppression of the mTOR pathway induced
autophagy. These data support the possibility of developing
SNX-2112 to treat soft tissue sarcomas.

We previously showed that the Hsp90 inhibitor geldanamycin
induced autophagy and apoptosis of osteosarcoma cells and an
autophagy inhibitor enhanced apoptosis (26). Similarly, in
chronic myeloid leukaemia, an autophagy inhibitor significantly
enhanced apoptosis induced by Hsp90 inhibition (27). These
reports suggested that autophagy control is important to
improve antitumor effects of SNX-2112 because autophagy is
a self-defence mechanism employed by cancer cells treated with
antitumor agents (9, L1, 28). However, geldanamycin is too
toxic for clinical use. Furthermore, SNX-2112 may suppress
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autophagy induced by MAPK signalling und has a strong
antiturnor effect without the need to be combined with an
autophagy inhibitor. Therefore, SNX-2112 was used in this
study.

In conclusion, autophagy and apoptosis were induced in
Nara-H cells treated with SNX-2112. Inhibition of phospho-
rylation of signalling molecules in mTOR and MAPK pathways
played a role in these events. Our data support the development
of SNX-2112 as a treatment for human soft tissue sarcoma.
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Instructions for Authors 2018

General Policy. ANTICANCER RESEARCH (AR) will accept original high quality works and reviews on all aspects of experimental
and clinical cancer research. The Editorial Policy suggests that priority will be given to papers advancing the understanding of cancer
causation, and to papers applying the results of basic research to cancer diagnosis, prognosis, and therapy. AR will also accept the following
for publication: (a) Abstracts and Proceedings of scientific meetings on cancer, following consideration and approval by the Editorial
Board; (b) Announcements of meetings related to cancer research; (c) Short reviews (of approximately 120 words) and announcements of
newly received books and journals related to cancer, and (d) Announcements of awards and prizes.

The principal aim of AR is to provide prompt publication (print and online) for original works of high quality, generally within 1-2
months from final acceptance. Manuscripts will be accepted on the understanding that they report original unpublished works in the field
of cancer research that are not under consideration for publication by another journal, and that they will not be published again in the
same form. All authors should sign a submission letter confirming the approval of their article contents. All material submitted to AR will
be subject to peer-review, when appropriate, by two members of the Editorial Board and by one suitable outside referee. All manuscripts
submitted to AR are urgently treated with absolute confidence, with access restricted to the Managing Editor, the journal’s secretary, the
reviewers and the printers.The Editors reserve the right to improve manuscripts on grammar and style.

The Editors and Publishers of AR accept no responsibility for the contents and opinions expressed by the contributors. Authors should
warrant due diligence in the creation and issuance of their work.

NIH Open Access Policy. The journal acknowledges that authors of NIH-funded research retain the right to provide a copy of the
published manuscript to the NIH four months after publication in ANTICANCER RESEARCH, for public archiving in PubMed Central.

Copyright. Once a manuscript has been published in ANTICANCER RESEARCH, which is a copyrighted publication, the legal ownership
of all published parts of the paper has been transferred from the Author(s) to the journal. Material published in the journal may not be
reproduced or published elsewhere without the written consent of the Managing Editor or Publisher.

Format. Two types of papers may be submitted: (i) Full papers containing completed original work, and (ii) review articles concerning
fields of recognisable progress. Papers should contain all essential data in order to make the presentation clear. Reasonable economy should
be exercised with respect to the number of tables and illustrations used. Papers should be written in clear, concise English. Spelling should
follow that given in the “Shorter Oxford English Dictionary™.

Manuscripts. Submitted manuscripts should not exceed fourteen (14) pages (approximately 250 words per double — spaced typed page),
including abstract, text, tables, figures, and references (corresponding to 4 printed pages). Papers exceeding 4 printed pages will be subject
to excess page charges. All manuscripts should be divided into the following sections: (a) First page including the title of the presented work
[not exceeding fifteen (15) words], full names and full postal addresses of all Authors, name of the Author to whom proofs are to be sent,
key words, an abbreviated running title, an indication “review”, “clinical”, “epidemiological”, or “experimental” study, and the date of
submission. (Note: The order of the Authors is not necessarily indicative of their contribution to the work. Authors may note their individual
contribution(s) in the appropriate section(s) of the presented work); (b) Abstract not exceeding 150 words, organized according to the following
headings: Background/Aim — Materials and Methods/Patients and Methods — Results — Conclusion; (¢) Introduction; (d) Marterials and
Methods/Patients and Methods; (e) Results; (f) Discussion; (g) Acknowledgements; (h) References. All pages must be numbered consecutively.
Footnotes should be avoided. Review articles may follow a different style according to the subject matter and the Author’s opinion. Review
articles should not exceed 35 pages (approximately 250 words per double-spaced typed page) including all tables, figures, and references.

Figures. All figures should appear at the end of the submitted document file. Once a manuscript is accepted all figures and graphs should
be submitted separately in either jpg, tiff or pdf format and at a minimum resolution of 300 dpi. Graphs must be submitted as pictures
made from drawings and must not require any artwork, typesetting, or size modifications. Symbols, numbering and lettering should be
clearly legible. The number and top of each figure must be indicated. Pages that include color figures are subject to color charges..

Tables. All tables should appear at the end of the submitted document file. Once a manuscript is accepted, each table should be submitted
separately, typed double-spaced. Tables should be numbered with Roman numerals and should include a short title.

References. Authors must assume responsibility for the accuracy of the references used. Citations for the reference sections of submitted
works should follow the standard form of “Index Medicus™ and must be numbered consecutively. In the text, references should be cited by
number. Examples: | Sumner AT: The nature of chromosome bands and their significance for cancer research. Anticancer Res 1: 205-216,
1981. 2 McGuire WL and Chamnes GC: Studies on the oestrogen receptor in breast cancer. In: Receptors for Reproductive Hormones (O’
Malley BW, Chamnes GC (eds.). New York, Plenum Publ Corp., pp 113-136, 1973,
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Nomenclature and Abbreviations. Nomenclature should follow that given in “Chemical Abstracts”, “Index Medicus”, “Merck Index”,
“IUPAC -IUB”, “Bergey’s Manual of Determinative Bacteriology”, The CBE Manual for Authors, Editors and Publishers (6th edition,
1994), and MIAME Standard for Microarray Data. Human gene symbols may be obtained from the HUGO Gene Nomenclature Committee
(HGNC) (http://www.gene.ucl.ac.uk/). Approved mouse nomenclature may be obtained from http://www.informatics.jax.org/. Standard
abbreviations are preferable. If 4 new abbreviation is used, it must be defined on first usage.

Clinical Trials. Authors of manuscripts describing clinical trials should provide the appropriate clinical trial number in the correct format
in the text.

For International Standard Randomised Controlled Trials (ISRCTN) Registry (a not-for-profit organization whose registry is administered
by Current Controlled Trials Ltd.) the unique number must be provided in this format: [ISRCTNXXXXXXXX (where XXXXXXXX
represents the unique number, always prefixed by “ISRCTN"). Please note that there is no space between the prefix “ISRCTN” and the
number. Example: [SRCTN47956475.

For Clinicaltrials.gov registered trials, the unique number must be provided in this format: NCTXXXXXXXX (where XXXXXXXX
represents the unique number, always prefixed by ‘NCT’). Please note that there is no space between the prefix ‘NCT’ and the number.
Example: NCTO0001789.

Ethical Policies and Standards. ANTICANCER RESEARCH agrees with and follows the “Uniform Requirements for Manuscripts
Submitted to Biomedical Journals” established by the International Committee of Medical Journal Editors in 1978 and updated in October 2001
(www.icmje.org). Microarray data analysis should comply with the “Minimum Information About Microarray Experiments (MIAME) standard”.
Specific guidelines are provided at the “Microarray Gene Expression Data Society” (MGED) website. Presentation of genome sequences should
follow the guidelines of the NHGRI Policy on Release of Human Genomic Sequence Data. Research involving human beings must adhere to
the principles of the Declaration of Helsinki and Title 45, U.S. Code of Federal Regulations, Part 46, Protection of Human Subjects, effective
December 13, 2001. Research involving animals must adhere to the Guiding Principles in the Care and Use of Animals approved by the Council
of the American Physiological Society. The use of animals in biomedical research should be under the careful supervision of a person adequately
trained in this field and the animals must be treated humanely at all times. Research involving the use of human foetuses, foetal tissue, embryos
and embryonic cells should adhere to the U.S. Public Law 103-41, effective December 13, 2001.

Submission of Manuscripts. Please follow the Instructions for Authors regarding the format of your manuscript and references.
Manuscripts must be submitted only through our online submission system at: http://www.iiar-submissions . com/login.html

In case a submission is incomplete, the corresponding Author will be notified accordingly. Questions regarding difficulties in using the
online submission system should be addressed to: email: journals@iiar-anticancer.org

Galley Proofs. Unless otherwise indicated, galley proofs will be sent to the corresponding Author of the submission. Corrections
of galley proofs should be limited to typographical errors. Reprints, PDF files, and/or Open Access may be ordered after the
acceptance of the paper. Authors of online open access articles are entitled to a complimentary online subscription to Anticancer
Research for the current year and all previous digital content since 2004. Requests should be addressed to the Editorial Office.
Galley proofs should be returned corrected to the Editorial Office by email within two days.

Specific information and additional instructions for Authors

L. Anticancer Research (AR) closely follows the new developments in all fields of experimental and clinical cancer research by (a)
inviting reviews on topics of immediate importance and substantial progress in the last three years, and (b) providing the highest
priority for rapid publication to manuscripts presenting original results judged to be of exceptional value. Theoretical papers will only
be considered and accepted if they bear a significant impact or formulate existing knowledge for the benefit of research progress.

2. Anticancer Research will consider the publication of conference proceedings and/or abstracts provided that the material submitted
fulfils the quality requirements and instructions of the journal, following the regular review process by two suitable referees.

3. An acknowledgement of receipt, including the article number, title and date of receipt is sent to the corresponding author of each
manuscript upon receipt. If this receipt is not received within 20 days from submission, the author should call or write to the Editorial
Office to ensure that the manuscript (or the receipt) was not lost in the mail or during electronic submission.

4. Each manuscript submitted to AR is sent for review in confidence to two suitable referees with the request to return the manuscript with
their comments to the Editorial Office within 12 days from receipt. If reviewers need a longer time or wish to send the manuscript to
another expert, the manuscript may be returned to the Editorial Office with a delay. All manuscripts submitted to AR, are treated in
confidence, without access to any person other than the Managing Editor, the journal’s secretary, the reviewers and the printers.
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5. All secepted manuscripts are peer-reviewed and carefully corrected in style and banguage, if necessary, to make presentation clear. (There
is no fee for this service). Every effort is made (a) to muintain the personal style of the author’s writing and (b) to avoid change of meaning.
Authors will be requested to examine carefully manuseripts which have undergone language correction at the pre-proof or proof stuge.

6. Authors should pay attention to the following points when writing an article for AR:
# The Instructions to Authors must be followed in every detail.
¢ The presentation of the experimental methods should be clear and complete in every detail facilitating reproducibility by other scientists.
¢ The presentation of results should be simple and straightforward in style. Results and discussion should not he combined into one section,
unless the paper is short.
Results given in figures should not be repeated in tables.
Figures {graphs or photographs) should be prepured at a width of 8 or 17 cm with legible nembers and lettering,
Photographs should be clear with high contrast, presenting the actual observation described in the legend and in the text. Each legend
should provide a complete description, being self-explanatory, including technique of preparation, information about the specimen and
magnification.
Statistical analysis should be elaborated wherever it is necessary. Simplification of presentation by giving only numerical or % values
should be avoided.
Fidelity of the techniques and reproducibility of the results, should be points of particular importance in the discussion section, Authors
are advised to check the correctness of their methods and results carefully before writing an article. Probable or dubious explanations
should be avoided.
Authors should not cite results submitted for publication in the reference section. Such results may be described briefly in the text with
anote in parenthesis (submitted for publication by... authors, year).
¢ The References section should provide as complete a coverage of the literature as possible including all the relevant works published up
to the time of submission,
By following these instmctions, Authors will Facilitate a more rapid review and processing of their manuscripts and will provide the
readers with concise and useful papers,

7. Following review and acceptance, a manuscript is examined in language and style, and galley proofs are rapidly prepared. Second
proofs are not sent unless required.

8. Authors should correct their galley proofs very carefully and preferably twice. An additional correction by a colleague always proves
to be useful. Particular attention should be paid to chemical formulas, mathematical equations, symbels, medical nomenclature ete,
Any system of correction marks can be used in a clear manner, preferably with a red pen. Additions or clarifications are allowed
provided that they improve the presentation but do not bring new results (no fee).

9. Articles submitted to AR may be rejected without review if:

 they do not fall within the journal's policy.
¢ they do not follow the instructions for authors.
¢ language is unclear.
* results are not sufficient to support a final conclusion.
* results are not objectively based on valid experiments.
¢ they repeat results already published by the same or other authors before the submission to AR.
¢ plagiarism is detected by plagiarism screening services.
(Rejection rate (2016} 66%).

10. Authors who wish to prepare a review should contact the Managing Editor of the journal in order to get confirmation of interest in the particular

1

1
1

topic of the review, The expression of interest by the Managing Editor does not necessarily imply acceptance of the review by the journal.

—

. Authors may inquire information about the status of their manuscript(s) by calling the Editorial Office at +30-22950-53389, Monday
to Friday 9.00-16.00 (Athens time), or by sending an e-mail to journals@liar-anticancer.org

2. Authors who wish to edit a special issue on a particular topic should contact the Managing Editer,

3. Authors, Editors and Publishers of books are welcome to submit their books for immediate review in AR. There is no fee for this service.

(This text is a combination of advice and suggestions contributed by Editors, Authors, Readers and the Managing Editor of AR).
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