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Aims and Scope: The "Cell Journal (Yakhteh)" is a quarterly English publication of Royan Institute. The aim of the journal is to disseminate 
information through publishing the most recent scientific research studies on exclusively Cellular, Molecular and other related topics. 
Cell J, has been certified by Ministry of Culture and Islamic Guidance since 1999 and also accredited as a scientific and research journal 
by HBI (Health and Biomedical Information) Journal Accreditation Commission since 2000. This journal holds the membership of the 
Committee on Publication Ethics (COPE). 

1. Types of articles 
The articles in the field of Cellular and Molecular Science can be considered for publications in Cell J. These articles are as below: 
A. Original articles are scientific reports of the original research studies. The article consists of English Abstract (structured), 
Introduction, Materials and Methods, Results, Discussion, Conclusion, Acknowledgements, and References. 
B. Review articles are the articles written by well experienced authors and those who have excellence in the related fields. The 
corresponding author of the review article must be one of the authors of at least three articles appearing in the references. The review 
article consists of English Abstract (unstructured), Introduction, Discussion, Conclusion, and References. 
C. Short communications are the articles containing new findings. Submissions should be brief reports of ongoing researches. The 
Short Communication consists of English Abstract (unstructured), the body of manuscript (should not hold heading or subheading), 
Acknowledgements, and References.
D. Case reports are published if only the report is of exceptional interest. It consists of English Abstracts (unstructured), Introduction, 
Case Report, Discussion, Acknowledgements, and References.
E. Editorial should be written by either the editor in chief or the editorial board.
F. Images in biology should focus around a single case with an interesting illustration such as a photograph, histological specimen or 
investigation. Color images are welcomed. The text should be brief and informative.
G. Letter to editors are comments made by our readers on recently published articles. 

2. Submission Process
A. Cover letter  
Each article should be accompanied by a cover letter, signed and dated by corresponding author specifying the following statement: 
"The manuscript has been seen and approved by all authors and is not under active consideration for publication. It has neither been 
accepted for publication, nor published in another journal fully or partially (except in abstract form). I hereby assign the copyright of the 
enclosed manuscript to Cell J. Corresponding author can also suggest three peer reviewers in the field of their article.
B. Copyright 
All listed authors must sign the "Copyright Transfer Agreement". To the same token, the responsibility for the article’s content should be borne by 
each one of the authors. No article will be published without a copyright transfer agreement signed by all the listed authors. Any use, distribution, 
reproduction or abstract of this publication in any medium, with the exception of commercial purposes, is permitted if the original work is 
properly cited.
C. Manuscript preparation
Authors whose first language is not English, encouraged to consult a native English speaker in order to confirm his manuscripts to US 
or British (not a mixture) English usage and grammar. Manuscript should be prepared in accordance with the International Committee 
of Medical Journal Editors (ICMJE). Before publishing author’s article, it would be the author’s responsibility to pay for the expenses, 
if the editor feels the level of English used in the manuscript requires editing.The manuscript must be typed in a font size of at least 
12 points, double spaced with margins of at least 2.5 cm (1 inch). Please send your article in two formats (word and Pdf). The abstract 
and text pages should have consecutive line numbers in the left margin beginning with title page and continuing through the last page 
of the written text. Each abbreviation must be defined in the abstract and text when they are mentioned for the first time. Avoid using 
abbreviation in title. Please use the international and standard abbreviations and symbols.
It should be added that an essential step toward the integration and linking of scientific information reported in published literature is 
using standardized nomenclature in all fields of science and medicine. Species names must be italicized (e.g., Homo sapiens) and also 
the full genus and species written out in full, both in the title of the manuscript and at the first mention of an organism in a paper. 
It is necessary to mention that genes, mutations, genotypes, and alleles must be indicated in italics. Please use the recommended name 
by consulting the appropriate genetic nomenclature database, e.g., HUGO for human genes. In another words; if it is a human gene, 
you must write all the letters in capital and italic (e.g., OCT4, c-MYC). If not, only write the first letter in capital and italic (e.g., Oct4, 
c-Myc). In addition, protein designations are the same as the gene symbol, but are not italicized.
Each of the following manuscript components should begin in the following sequence:
Title is providing the full title of the research (do not use abbreviations in title), full name(s), highest awarded academic degree(s), 
email(s), institutional affiliation(s) and email of all authors in English. Also you must send full postal address and  mobile number of 
corresponding author.
Running title is providing a maximum of 7 words (no more than 50 characters).
Abstract must includ Objective, Materials and Methods, Results, and Conclusion. 
Keywords, three to five, must be supplied by the authors at the foot of the abstract chosen from the Medical Subject Heading (MeSH). 
Therefore; they must be specific and relevant to the paper.
The following components should be identified after the abstract:
Introduction: This part includes the purpose and the rationale of the study. It should neither review the subject extensively, nor have 
data or conclusions of the study.
Materials and Methods: It should include the exact methods or observations of experiments. If an apparatus is used, its manufacturer’s 
name and address should be stipulated in parenthesis. If the method is established, give reference but if the method is new, give enough 
information so that another author can perform it. If a drug is used, its generic name, dose and route of administration must be given. 
Standard units of measurements and chemical symbols of elements do not need to be defined. 
 *Statistical analysis: Type of study and statistical methods should be mentioned and specified by  any general computer program used.  
 *Ethical considerations: Please state that informed consent was obtained from all human adult participants and from the parents or 
legal guardians of minors and include the name of the appropriate institutional review board that approved the project. It is necessary to 
indicate in the text that the maintenance and care of experimental animals complies with National Institutes of Health guidelines for the 
humane use of laboratory animals, or those of your Institute or agency.  
Results: They must be presented in the form of text, tables and figures. The contents of the tables should not be all repeated in the text. 
Tables and figures must be numbered consecutively as appeared in the text and should be organized in separate pages at the end of article 
while their location should be mentioned in the main text. Long articles may need sub-headings within some sections (especially the 
Results and Discussion parts) to clarify their contents.
 *Legends of Tables: A short descriptive heading should be given above each table and any footnotes and explanations underneath.
 *Figures: They must be sent in color and also in GIF or JPEG format with 300 dpi resolutions.



Discussion: It should emphasize the present findings and the variations or similarities with other researches done by other researchers. 
The detailed results should not be repeated in the discussion again. Emphasize the new and important aspects of the study.  
Conclusion: It emphasizes the new and important aspects of the study. All conclusions are justified by the results of the study. It must be 
mentioned whether the hypothesis mentioned in the article is true, false or no conclusions can be derived.
Acknowledgements: This optional part should include a statement thanking those who contributed substantially with work relevant to 
the study. It should include persons who provided technical help, writing assistance and name of departments that provided only general 
support. Grant support should be included in this section.  
 *Conflict of interest: Any conflict of interest (financial or otherwise) and sources of financial support must be listed in the 
Acknowledgements. It includes providers of supplies and services from a commercial organization. Any commercial affiliation must be 
disclosed, regardless of providing the funding or not.  
References: The references must be written based on the Vancouver style. Thus the references are cited numerically in the text and listed 
in the bibliography by the order of their appearance. The titles of journals should be abbreviated according to the style used in the list of 
Journals Indexed in PubMed. Write surname and initials of all authors when there are six or less. In the case of seven or more authors, 
the names of first six authors followed by "et al." should be listed. The reference of information must be based on the following order:
 Article:
*Surname(s) and first letter of name & middle name(s) of author(s) .Manuscript title. Journal title (abbr).publication date (year); Volume 
& Issue: Page number.
* Example: Manicardi GC, Bianchi PG, Pantano S, Azzoni P, Bizzaro D, Bianchi U, et al. Presence of endogenous nicks in DNA of 
ejaculated human spermatozoa and its relationship to chromomycin A3 accessibility. Biol Reprod. 1995; 52(4): 864-867.
 Book:
* Surname(s) and first letter of name & middle name(s) of author(s). Book title. Edition. Publication place: publisher name; publication 
date (year); Page number.
* Example: Edelman CL, Mandle CL. Health promotion throughout the life span. 2nd ed. ST Louis: Mosby; 1998; 145-163.
 Chapter of book:
*Surname(s) and first letter of name & middle name(s) of author(s). Chapter title. In: Surname(s) and first letter of name &middle 
name(s) of editor(s), editors. Edition. Publication place: publisher name; publication date (year); Page number.
* Example: Phillips SJ, Whisnant JP. Hypertension and stroke. In: Laragh JH, Brenner BM, editors. Hypertension: pathophysiology, 
diagnosis, and management. 2nd ed. New York: Raven Press; 1995; 465-478.
 Abstract book:
* Example: Amini rad O. The antioxidantal effect of pomegranate juice on sperm parameters and fertility potential in mice. Cell J. 2008; 10 Suppl 
1:38.
 Thesis:
* Name of author. Thesis title. Degree. City name. University. Publication date (year).
* Example: Eftekhari Yazdi P. Comparison of fragment removal and co-culture with vero cell conolayers on development of human 
fragmented embryos. Presented for the Ph.D., Tehran. Tarbiyat Modarres University. 2004.
 Conferences:
* Name(s) of editor(s). Conference title; Holding date; Holding place. Publication place; Publisher name; Publication date (year).
* Example: Harnden P, Joffe JK, Jones WG, editors. Germ cell tumors V.Proceedings of the 5th Germ cell tumors conference; 2001 Sep 
13-15; Leeds, UK. New York: Springer; 2002.
Internet references
 Article:
* Example: Jahanshahi A, Mirnajafi-Zadeh J, Javan M, Mohammad-Zadeh M, Rohani M. Effect of low-frequency stimulation on 
adenosineA1 and A2A receptors gene expression in dentate gyrus of perforant path kindled rats. Cell J. 2008; 10 (2): 87-92. Available 
from: http://www.celljournal.org. (20 Oct 2008).  
 Book:
* Example: Anderson SC, Poulsen KB. Anderson’s electronic atlas of hematology. [CD-ROM]. Philadelphia: Lippincott Williams & Wilkins; 2002.
D. Proofs: Proofs are sent by email as PDF files and should be checked and returned within 72 hours of receipt. It is the authors’ responsibility 
to check that all the text and data as contained in the page proofs are correct and suitable for publication. We request that authors pay 
particular attention to author’s names and affiliations as it is essential that these details are accurate when the article is published.  
E. Pay for publication: Publishing any article is free of charge.
F. Ethics of scientific publication: Plagiarism of text from a previously published manuscript by the same or another author is a serious 
publication offence. Some parts of text may be used, but only where the source of the material quoted is clearly acknowledged. 
G. Clinical trial registration: All of the Clinical Trials performed in Iran must be registered in Iranian Registry of Clinical Trials (www.
irct.ir), in order to be considered for publication even if the authors register in website. The clinical trials performed abroad, could be 
considered for publication if they register in a registration site approved by WHO. This includes all of the clinical trials conducted. 

3. General information:
A. You can send your article by email to celljournal@royaninstitute.org or via online submission system which is available at our 
website: http://www.celljournal.org. If the article is not prepared according to the format of Cell J, it will be returned to authors. 
B. The order of article appearance in the Journal is not demonstrating  the scientific characters of the authors.
C. Cell J, has authority to accept or reject the articles.
D. The received articles will be evaluated by one epidemiologist. Then associate editor will determine its reviewers. If three reviewers pass their 
judgments on the article, it will be presented to the editorial board of Cell J. If editorial board has a positive judgment about the article, 
reviewers’ comments will be presented to corresponding author (the identification of the reviewers will not be revealed). The executive member 
of journal will contact the corresponding author directly within 7-8 weeks by email or mail. If authors do not hear from journal office after the 
specified time, please contact by telephone or email to journal office. Executive manager will respond promptly to authors’ message.
The final checklist
The authors must ensure that before submitting the manuscript for publication, they have taken care of the following:
1. You must write full name(s), highest academic degree(s), email(s), institutional affiliation(s) and email of all authors in English. Also 
send full postal address and  mobile number of corresponding author.
2. Text of article and References prepared as stated in the "Guide for Authors" section.
3. Tables should be in a separate pages.
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Congress Chairman

Dear Colleagues and Friends, 
On behalf of organizing committee, it’s my great pleasure to welcome you to the 11th 

International Congress on Stem Cell Biology and Technology which is concurrently 
held with 16th congress on Reproductive Biomedicine (Royan International Twin 
Congresses), on September 2-4, 2015. 
Royan Institute for Stem Cell Biology and Technology (RI-SCBT) is one of the leading 
institutes conducting basic and translational researches on stem cells, developmental 
biology and regenerative medicine. Therefore, RI-SCBT is playing fundamental role 
in creating an opportunity for scientists in the field of cell biology and regenerative 
medicine as well as physicians to address the latest developments and exchange their 
findings in a scientific and vibrant atmosphere. To achieve this goal, we annually hold 
this scientific meeting as of 2005. 
Increasing number of participants and high volumes of articles all indicate this fact that 
this field of research is on progress. About 800 participants including enthusiastic young 
researchers and distinguished investigators throughout the world have taken part in this 
annual event. In the present congress (11th International Congress on Stem Cell Biology 
and Technology), 13 international invited speakers from 11 various countries as well 
as more than 90 poster presenters discuss latest progress in different fields including 
pancreas and diabetes, neural and retinal diseases, animal disease modelling, tissue 
engineering, cell therapy, pluripotent stem cells, cancer and personalized medicine. One 
of the main features of the present congress is the emphasis on interdisciplinary aspects 
of regenerative medicine which gathers biologists, physicians and engineers together.
Hope to see you in Tehran, Iran 

 	  
	                      Yaser Tahamtan, Ph.D. 
					     Congress Chairman of 11th Congress 
				                 on Stem Cell Biology and Technology 

Yaser Tahamtan
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Invited Speakers

Is-1: Antigenicity and Immunogenicity of Prostate 
Cancer Stem-Like Cells

Bellone M

Unit of Cellular Immunology Division of Immunology, 
Transplantation and Infectious Diseases San Raffaele Sci-
entific Institute, Milan, Italy
Email: bellone.matteo@hsr.it

Objective: While consistent evidence supports the 
concept that, irrespective of the cell-of-origin, many 
cancers are hierarchically organized as a normal tissue, 
and therefore, they contain stem-like/progenitor cells 
(CSCs), whether CSCs are susceptible to immune sur-
veillance is poorly defined. We addressed this biologi-
cal problem in a mouse model of prostate cancer.
Materials and Methods: Utilizing the sphere assay, we 
established long-term prostate CSC lines from unsorted 
prostate cells obtained from different stages of prostate 
cancer progression in transgenic adenocarcinoma of the 
mouse (TRAMP) mice, which develop autochthonous 
prostate lesions evolving from mouse prostate intraepi-
thelial neoplasia (mPIN) to NE differentiation. CSCs 
lines were assessed in vitro and in vivo for their anti-
genic content and immunogenicity, i.e., the ability to 
induce a specific immune response.
Results: Prostate CSC lines expressed prostate cancer 
associated antigens, MHC I and MHC II molecules and 
ligands for natural killer (NK) cells. Indeed, CSCs were 
targets of NK and cytotoxic T lymphocytes both in vitro 
and in vivo. Vaccination with dendritic cells pulsed with 
irradiated CSCs induced a tumor-specific immune re-
sponse that was stronger than the one induced by den-
dritic cells pulsed with differentiated tumor cells, de-
layed tumor growth in mice challenged with prostate 
CSCs, and caused tumor regression in TRAMP mice. 
Conclusion: Thus, CSCs are targets of both innate and 
adaptive immune responses and might be exploited 
for the design of novel immunotherapeutic approaches 
against cancer.

Is-2: Role of Extracellular Matrix Proteins in 
Cancer Cell Dormancy within Prostate Cancer 
Draining Lymph Nodes

Bellone M

Unit of Cellular Immunology Division of Immunology, 
Transplantation and Infectious Diseases San Raffaele Sci-
entific Institute, Milan, Italy 
Email: bellone.matteo@hsr.it

Objective: Precociously disseminated cancer cells may 
seed quiescent sites of future metastasis if they can pro-
tect themselves from immune surveillance. However, 
there is little knowledge about how such sites might be 
achieved. We wanted to investigate this issue in a pre-
clinical model of prostate cancer.
Materials and Methods: Utilizing the sphere assay, 

we established long-term prostate cancer stem-like/
progenitor cell (CSC) lines from unsorted prostate or 
prostate draining lymph node cells obtained from dif-
ferent stages of prostate cancer progression in trans-
genic adenocarcinoma of the mouse (TRAMP). CSCs 
lines were assessed in vitro and in vivo for immunosup-
pressive activities.
Results: CSCs were found in histopathologically nega-
tive prostate draining lymph nodes in TRAMP mice 
harboring oncogene-driven prostate intraepithelial neo-
plasia (mPIN). Prostate draining lymph node-derived 
CSCs were phenotypically and functionally identical 
to CSCs obtained from mPIN lesions, but distinct from 
CSCs obtained from frank prostate tumors. These CSCs 
blocked T cell functions in vitro and in vivo through 
several mechanisms, including the release of extracel-
lular matrix proteins like Tenascin C (TNC) and Galec-
tin-3 (Gal-3). CSCs from both PDLN and mPIN lesions 
also expressed CXCR4 and migrated in response to 
its ligand CXCL12, which was overexpressed in pros-
tate draining lymph nodes upon mPIN development. 
CXCR4 was critical for the development of prostate 
draining lymph node-derived CSCs, as in vivo admin-
istration of CXCR4 inhibitors prevented establishment 
in PDLN of an immunosuppressive microenvironment. 
Conclusion: Taken together, our work establishes a 
pivotal role for TNC and other factors released form 
CSCs in fine-tuning the local immune response to es-
tablish equilibrium between disseminated nodal CSCs 
and the immune system.

Is-3: RPE Replacement by Transplantation of 
Human Embryonic Stem Cell-Derived RPE in 
Rodent Models of Retinal Degeneration

Carido M, Zhu Y, Postel K, Tanaka E, Ader M*

DFG-Center for Regenerative Therapies Dresden (CRTD), 
Technische Universität Dresden, Germany
Email: marius.ader@crt-dresden.de

Objective: Retinal diseases affecting the retinal pig-
ment epithelium (RPE), like age-related macular degen-
eration, Stargardt disease or Leber’s congenital amau-
rosis, represent a leading cause for visual impairment 
and blindness with no cure currently established. Trans-
plantation of RPE is discussed as a potential therapy 
for the replacement of degenerated RPE cells. Here we 
assessed the use of human embryonic stem cell- (hESC) 
derived RPE cells for transplantation into two rodent 
models of RPE dysfunction and loss.
Materials and Methods: RPE cells were generated 
in vitro from hESCs and sub-retinally transplanted 
into Royal College of Surgeons (RCS) rats and wild-
type mice systemically injected with sodium iodate. 
Sham- and fibroblast-injected animals served as con-
trols. Experimental animals were analysed by immuno-
histochemistry, RT-PCR, electron-microscopy and the 
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thickness of the outer nuclear layer was quantified.
Results: RCS rats carry a spontaneous mutation in the 
Mertk gene leading to dysfunction of outer segment 
phagocytosis and photoreceptor degeneration. Fol-
lowing transplantation into RCS rats donor RPE cells 
mainly formed clusters in the subretinal space beside 
few small monolayer structures. Transplantation of 
hESC-derived RPE cells resulted in a significant thicker 
ONL in comparison to untreated or sham-injected hosts. 
However, transplanted fibroblasts showed a similar pro-
tective effect. Injection of sodium iodate caused com-
plete RPE cell loss, photoreceptor degeneration, and 
altered gene and protein expression in outer and inner 
nuclear layers. Following transplantation, donor hESC-
derived RPE cells formed extensive monolayers that 
displayed wild-type RPE cell morphology, organiza-
tion, and function, including phagocytosis of host pho-
toreceptor outer segments.
Conclusion: RPE cells derived from hESCs survive 
for considerable time periods within rodent models of 
retinal degeneration. Cluster formation and compara-
ble rescue levels propagated by transplanted fibroblasts 
questions specific RPE function causative for the pro-
tective effects observed in RCS rats. Systemic injec-
tion of sodium iodate has considerable effects on RPE, 
photoreceptors, and inner nuclear layer neurons, and 
provides a model to assay reconstitution and matura-
tion of RPE cell transplants.The availability of an RPE-
free Bruch’s membrane in this model likely allows the 
unprecedented formation of extensive polarized cell 
monolayers from donor hESC-derived RPE cell sus-
pensions.

Is-4: Epiphyseal Chondro-Progenitor Cells for 
The Treatment of Full Thickness Cartilage Inju-
ries – An Experimental GLP-grade Safety Study 
in Goats

Darwiche SE1, 2, Nuss K3, Karol A3, Scaletta C2, Et-
tinger-Ferguson L3, Zlinszky K3, Raffoul W2, Kronnen 
P3, Rechenberg B3, Applegate LA2, Pioletti DP1* 

1. Ecole Polytechnique Federale de Lausanne, Lausanne, 
Switzerland
2. University Hospital of Lausanne, Lausanne, Switzerland
3. University of Zurich, Zurich, Switzerland
Email: dominique.pioletti@epfl.ch

Objective: bone marrow stimulation or microfracture 
(MF) is the most widely used surgical technique to re-
pair cartilage tissue injuries. While repair tissue is built 
relatively quickly, the MF procedure leads to the for-
mation of a fibrocartilagenous scar tissue. Another ma-
jor pitfall of MF is the instability of the mesenchymal 
blood clot formed. Autologous Matrix Induced Chon-
drogenesis (AMIC) aims stabilize the blood clot with 
a membrane, which can be glued in place using tissue 
sealant. The clinical superiority of AMIC compared 
to standard MF however has not yet been determined 
by randomized trials. As such, we have endeavored to 

combine the matrix-stabilizing technique with bioactive 
factors, namely therapeutic cells, which may effective-
ly interact with reparative cells from the bone marrow 
and transform the repair response to a regenerative re-
sponse. We have previously reported the reliable ex-
pansion and characterization of a clinical-grade human 
epiphyseal chondro-progenitor (ECP) cell bank from a 
single tissue donation. Aimed for allogenic off-the-shelf 
implantation, ECPs exhibited remarkable homogeneity 
and stability in expansion. We have conducted a GLP-
grade pre-clinical safety study in goats to assess the 
effect of implanted ECPs in a full thickness cartilage 
defect. ECPs were delivered within a collagen-based 
matrix. The cell-laden construct is delivered in combi-
nation with MF to direct new tissue repair and remod-
eling. We present here the findings from our 3-months 
pre-clinical study, focusing on the safety of ECPs, the 
feasibility of the proposed treatment protocol as well as 
early indications of repair.
Materials and Methods: This study was performed in 
compliance with Principles of Good Laboratory Prac-
tice (OECD, C(97)186/Final). All animal experiments 
were conducted according to Swiss laws of animal 
protection and welfare and authorized by the cantonal 
ethical committee (license 174/2012). Eight female 
Saanen goats were randomized to two treatment groups. 
Six goats in the “ECP” group received ECPs seeded in 
Chondro-Gide® collagen matrix (Geistlich, Switzer-
land) over MF in full thickness chondral defects. Two 
goats in the “CTR” group received saline soaked Chon-
dro-Gide® matrix over MF. Full thickness chondral de-
fect were performed in medial and lateral condyles of 
the stifle joint. Animals were sacrificed 3 months after 
the surgery. Organ and tissue samples were processed 
to screen for traces of human cells as well as potential 
histological abnormalities. Magnetic Resonance Imag-
ing (MRI) was performed on operated stifles to detect 
subchondral bone sclerosis and bone marrow edema. 
Macroscopic, histological and immunohistochemical 
assesments were performed to evaluate the quality of 
early repair as well as that of the surrounding cartilage 
and subchondral bone.
Results: The macroscopic state of repair as well as 
subsequent subchondral bone sclerosis and bone mar-
row edema showed no statistically detectable difference 
compared to control. A trend was however observed in 
cartilage tissue surrounding the defects with the ECP 
group exhibiting healthier, better preserved surrounding 
cartilage than that in the CTR group. Tracking ectopi-
cally engrafted human cells did not reveal pathological 
inclusions.
Conclusion: ECP implantation in combination with 
AMIC may provide necessary protective cues to main-
tain joint homestasis during repair. Whether ECPs are 
more likely to work as chaperones of repair or builders 
of new tissue, results from the 3-months study high-
lights their safety. The proposed implantation protocol 
provides the operating room staff with enough flexibil-
ity without requiring much pre-planning or the need for 
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additional expensive equipment in the operating room. 
The results obtained will help inform the design of a 
long-term investigation attempting to achieve function-
al cartilage regeneration. 

Is-5: Generation of Functional Islets of Langer-
hans from Human Exocrine Pancreas

Docherty K

School of Medical Sciences, University of Aberdeen, Ab-
erdeen, UK
Email: k.docherty@abdn.ac.uk

Objective: Cell therapy in the form of human islet 
transplantation has been a successful form of treatment 
for patients with type 1 diabetes for over 15 years, but is 
significantly limited by lack of suitable donor material. 
During the islet isolation procedure, 98% of the pan-
creas, comprising acinar and ductal tissue (the exocrine 
tissue) is normally discarded. The aim of this study was 
to optimize a protocol whereby this exocrine material 
could be efficiently reprogrammed to provide an addi-
tional supply of islets for transplantation. 
Materials and Methods: On arrival in the lab the ex-
ocrine-enriched fraction was immediately plated on to 
tissue culture dishes. The cells attached to the dish and 
formed a monolayer, which if left unchecked would un-
dergo the epithelial to mesenchymal transition (EMT). 
This mesenchymal monolayer could be repeatedly pas-
saged. During preliminary experiments, we found that 
inhibiting the process of EMT (day0 – day1) using 
TGFBeta1 and Rho kinase inhibitors enhanced the ef-
ficiency of reprogramming. The cells were also treated 
with chromatin modifying agents at this stage. Repro-
gramming was then initiated by treatment with adeno-
viruses containing the pancreatic transcription factors 
Pdx1, MafA, Ngn3 and Pax4. Four days later (D4) the 
cells were treated with an siRNA to inhibit expression 
of the endogenous transcription factor ARX. The proto-
col was complete by D10. From D3-D10 the media was 
supplanted with Betacellulin, EGF, and nicotinamide. 
Results: Immunocytochemistry revealed that the repro-
grammed cell population was monohormonal, compris-
ing 40% C-peptide-positive, 4% glucagon-positive, and 
<2% somatostatin-positive cells. The resultant Beta-
like cells exhibited glucose responsive insulin secre-
tion, expressed insulin protein levels (33.5 ± 7.3 pg/ ug 
protein) at around 15% of that in adult human islets, 
packaged insulin into secretory granules, and had an 
immediate and prolonged effect in normalising blood 
glucose levels upon transplantation into diabetic mice. 
Conclusion: We describe here a highly reproducible 
and robust protocol that generates reprogrammed islet 
cells from the human exocrine pancreatic tissue that is 
normally discarded after the islet isolation procedure.  
The reprogrammed cells share many of the properties 
of adult endogenous Beta cells and compare well with 
surrogate Beta cells generated from human embryonic 

stem or iPS cells.   We estimate that around 1.5 x 108 

reprogrammed cells would have a therapeutic effect if 
transplanted in human diabetics; thus one recipient pan-
creas could provide numerous islet grafts.
  
Is-6: Progress towards An Allogeneic Bank of 
Stem Cell Derived Islets for Transplantation in 
The Treatment of Diabetes

Docherty K

School of Medical Sciences, University of Aberdeen, Ab-
erdeen, UK
Email: k.docherty@abdn.ac.uk

Objective: The overarching aim of the study was to 
generate a replenishable supply of islets of Langerhans 
that would meet the ever-increasing demand for trans-
plantation in the treatment of type 1 diabetes. There are 
two main alternative sources of islets for transplanta-
tion: ES/iPSC-derived progenitors, and fully transdif-
ferentiated Beta cells derived from adult tissue. In the 
case of the latter the adult tissue could be expanded as a 
mesenchymal cell population (MSC), and then induced 
to undergo a reversal of the epithelial to mesenchymal 
transition (EMT) to provide a source of tissue that could 
be reprogrammed or transdifferentiated.  
Materials and Methods: ES/iPS cells were differenti-
ated into Beta-like cells following a protocol that re-
capitulates the pathway of development in the mouse, 
i.e. formation of definitive endoderm (DE), pancreatic 
progenitors, islet progenitors, and from there towards 
fully functional Beta cells. The protocol involves the 
sequential addition of the following factors: activin A 
to induce formation of DE, cyclopamine to induce fore-
gut endoderm and mimic formation of the pancreatic 
anlage, retinoic acid and FGF to promote pancreatic 
morphogenesis, inhibition of activin signalling with 
SB431542 to block formation of liver lineages, Noggin 
to inhibit BMP signalling, and a gamma secretase inhib-
itor to inhibit exocrine and promote endocrine lineages.  
In the case of expanded adult tissue we have discovered 
that the EMT can be reversed by overexpressing KLF4.
Results: ES/iPS can be induced to differentiate towards 
Beta cell progenitors and functional Beta cells. The 
cells exhibit many of the properties of human adult Beta 
cells, including the ability to rescue diabetes in diabetic 
mouse models. Reversing the EMT that adult pancre-
atic tissue undergoes when placed in culture has proved 
more challenging. The amylase expressing acinar cells 
and residuals insulin expressing Beta cells can be genet-
ically tagged with dsRED. The resulted AMY-Red and 
INS-Red MSCs were then expanded and FACs purified. 
Both populations could be differentiated into dsRED-
labelled chondrocytes, osteocytes and adipocytes. We 
have further shown that KLF4 can induce a transient 
reversal of the EMT process, showing that both AMY-
Red and INS-Red MSCs can be induced to express in-
sulin, although at very low levels.
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Conclusion: These results suggest that the goal of cre-
ating allogeneic banks of tissue typed Beta cells may 
be in sight. Avoiding the use of pluripotent cells, may 
have many translational advantages in terms of safety 
and complexity (cost/reproducibility) of the differentia-
tion protocol.

Is-7: Non-Coding Genome Function in Pancreas 
Development and Disease

Ferrer J

Imperial Centre for Translational and Experimental Medi-
cine, Hammersmith Campus, London, UK
Email: j.ferrer@imperial.ac.uk
 
Is-8: Use Epigenomics and Stem Cells to Identify 
A Role for Hippo in Early Pancreas Development

Ferrer J

Imperial Centre for Translational and Experimental Medi-
cine, Hammersmith Campus, London, UK
Email: j.ferrer@imperial.ac.uk

Is-9: Induced Pluripotent Stem Cells for Disease 
Modeling

Hescheler J

Institute of Neurophysiology, University of Cologne, Co-
logne, Germany
Email: J.Hescheler@uni-koeln.de

Objective: Pluripotent stem cells provide a novel tool 
to study cardiomyogenesis as well as mechanisms of 
arrhythmias under control conditions as well as in dis-
ease models. We culti-vated embryonic stem (ES) and 
induced pluripotent stem (iPS) cells in 3-D cell aggre-
gates (embryoid bodies, EBs), where they differentiate 
into derivatives of all three germ layers. Emphasis was 
put on the development of human ES based screening 
assays to predict toxic effects and to learn about toxico-
logical mechanisms.
Materials and Methods: In order to demonstrate the 
suitability of pluripotent stem cells for novel disease 
models, reprogramming of fibroblasts from patients 
with LQT3, CPVT syndrome or chronic granulomatous 
disease (CGD) by ectopic expression of the transcrip-
tion factors Oct4, Sox2, c-Myc and Klf4 resulted in 
generation of iPS cells for disease modelling. 
Results: In order to offer several cell line models of 
LQT3, CPVT or CGD and therefore support research 
on pathophysiology and new therapeutic approach-
es, we optimized proto-cols to differentiate induced 
pluripotent stem cells (iPSCs) from wild-type, X0-, 
AR220- and AR470-CGD patient’s fibroblasts into car-
diomyocytes, neutrophils and into macrophages. Aber-
rant genetic clones were discarded after chromosome 

karyotyping and array-comparative genomic hybridiza-
tion analysis. 
Conclusion: We describe a reproducible, simple, and 
efficient way to generate cardio-myocytes, neutrophils 
and macrophages from iPSCs and provide a new cellu-
lar model for the AR220-CGD genetic form that has not 
been described before. This approach may also enable 
patient-specific cells which are an indispensable prereq-
uisite for a later use in clinics as well as for personalized 
medicine. 

Is-10: In Vitro and In Vivo Models for Cardiac 
Cell Therapy

Hescheler J

Institute of Neurophysiology, University of Cologne, Co-
logne, Germany
Email: J.Hescheler@uni-koeln.de

Objective: Functional integration and persistence of 
transplanted cardiomyocytes are crucial for a long-term 
therapeutic benefit of cardiac cell replacement therapy. 
Induced pluripotent stem cell-derived cardiomyocytes 
(iPSCM) are regarded as a promising cell type for car-
diac cell replacement therapy, but long-term survival 
and functional integration of these cells have not been 
demonstrated yet. Thus, we investigated the long-term 
persistence, electrical integration and electrophysiolog-
ical properties of transplanted iPSCM. 
Materials and Methods: For lineage selection within 
the bioreactor and mass culture as well as to allow the 
identification of the transplanted cells, transgenic ES 
and iPS cells were used containing a vector with two 
cloning sites for EGFP and an puromycin resistance 
cassette for selection under the α-MHC promoter. We 
aimed at generating iPSCM and their molecular and 
functional characterization using genetic, molecular 
biological and physiological methods. 
Results: To demonstrate the ability of pluripotent stem 
cells for regenerative medicine and tissue repair, CMs 
differentiated from iPS and ES cells were injected into 
the cryoinfarcted left ventricular wall of adult wild 
type mice.  There is also growing interest in purified 
cardio-myocytes derived from embryonic stem cells for 
in vitro or in vivo tissue engineering. We established 
three-dimensional tissue culture model based cardiac 
slices, which were seeded either with highly purified 
cardiomyocytes that have been purified by puromycin 
selection, alone or in combination with purified fibro-
blasts. Long-term persistence and electrical integration 
of transplanted iPSCM into recipient hearts could be 
clearly demonstrated. Coupling of transplanted iPSCM 
and host tissue was already observed 6-12 days after 
transplantation. At later time-points, transplanted iP-
SCM were still located in recipient hearts and showed 
electrical coupling to host tissue. The collagen sponges 
that were transplanted with ES cell derived cardiomyo-
cytes showed neither morphological nor functional in-
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tegration of the cells. However, when co-cultured with 
embryonic fibroblasts cardiomyocytes formed fibre-like 
structures of rod-shaped cells with organized sarcom-
eric structure. As a consequence the engineered scaffold 
contracted spontaneously. Electrical coupling between 
cardiomyocytes was demonstrated by strong expression 
of connexin 43. 
Conclusion: We conclude that fibroblasts are needed 
for morphological and functional engraftment of puri-
fied cardiomyocytes on collagen matrices. Translation 
from the laboratory into the clinic will be one of the 
future key problems of stem cell research. Although 
proof of principle for the therapeutic use of iPS cells in 
cardiac diseases has been shown, both at the laboratory 
scale and in animal models, the methods used today for 
generation, cultivation, differentiation and selection are 
not yet suitable for the clinic.

Is-11: Bioinformatics for Circulating Tumor Cell 
Genomics

Keller A

Chair for Clinical Bioinformatics, Saarland University, Uni-
versity Hospital, Saarbrücken, Germany
Email: andreas.keller@ccb.uni-saarland.de

Is-12: miRNA Diagnostics for Minimally-Invasive 
Disease Detection

Keller A

Chair for Clinical Bioinformatics, Saarland University, Uni-
versity Hospital, Saarbrücken, Germany
Email: andreas.keller@ccb.uni-saarland.de

Is-13: Advances in Islet Encapsulation for Trans-
plantation

Lakey JRT1, 2

1. Department of Surgery, University of California Irvine, 
Orange, USA
2. Department of Biomedical Engineering, University of 
California Irvine, Irvine, USA
Email: jrtlakey@gmail.com

Islet microencapsulation, where the islets are coated 
with a biocompatible polymer, has demonstrated vari-
ous degrees of success in small and large animal tri-
als. This success depends on many factors including 
alginate purity and the location at which the devices 
are transplanted. We evaluated alginate microcapsules 
made from two types of alginate hydrogels transplanted 
to one of two transplant sites into athymic nude mice to 
characterize changes in microcapsule morphology and 
foreign body and vascular response post-transplant. 
Microcapsules generated with an air-driven, electro-
static microcapsule generator using either Sigma or 
ultra-pure low viscosity mannuronate (UPLVM) algi-

nate solution at two concentrations (1.5 and 3%) were 
crosslinked in a gelling solution containing a 120 mM 
calcium chloride solution. The microcapsules were 
characterized using an inverted microscope after which 
they were transplanted at one of two sites in CD1 mice 
– dorsal subcutaneous space and the  peritoneal cavity. 
The recipients were monitored for a 12 week period af-
ter which they were euthanized and the microcapsules 
were carefully collected for microscopic evaluation, 
dextran diffusion analysis, histological analysis and 
surface analysis. 
After incubation at 37°C, alginate microcapsules (Sigma 
and UPLVM) showed a 14 ± 2% decrease in diameter. 
However, at explant, it was noted that the same micro-
capsules now showed a 31 ± 4% increase in diameter, 
which may be attributable to ionic interactions between 
sodium in the interstitial fluid and calcium in the cap-
sules. 
Microcapsules made from Sigma alginate elicited an 
intense inflammatory response and demonstrated mac-
rophage infiltration in addition to dense fibroblast ac-
tivation at both transplant sites.  Microcapsules made 
with UPLVM alginate demonstrated a mild foreign 
body reaction with minimal peri-capsular fibroblast 
growth in the subcutaneous site while those transplant-
ed in the peritoneal cavity were free floating and did not 
show any cellular infiltrate. 
The results of this study suggest that the peritoneal cav-
ity might be the ideal site for encapsulated islet and 
stem cell transplantation and UPLVM alginate being 
more biocompatible than Sigma alginate would be ideal 
for this purpose.

Is-14: Islet Transplantation Using Differentiated 
Human Stem Cells

Lakey JRT

Department of Surgery and Biomedical Engineering, Uni-
versity of California Irvine, Irvine, USA
Email: jrtlakey@gmail.com

Diabetes is the 7th leading cause of death in the United 
States. Type 1 diabetes is an autoimmune disease where 
the body’s immune system destroys the specialized in-
sulin-secreting cells in the islets of Langerhans, called β 
cells. Insulin is the primary hormone that regulates blood 
glucose levels. In the absence of insulin, blood glucose 
levels will rise. Islet allotransplantation involves the 
transplantation of islets harvested from human pancreas 
donors into diabetic recipients and has the potential to 
help type 1 diabetics to improve autonomous regulation 
of their blood sugar levels. The biggest drawback is the 
need for long-term immunosuppression. Islet encapsu-
lation is a technique that can protect the islets within 
biocompatible microscale devices before transplanta-
tion. Encapsulating islets within permeable hydrogels 
such as alginate provides an effective immune barrier 
and allows to transplant without immunosuppression. 
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In this study, we show that human embryonic stem cells 
derived-insulin-producing cells (hESC-IPCs) remain 
membrane viable and functional after alginate encapsu-
lation and transplantation into diabetic rodents. 
The hESC-IPC clusters were derived using a proprie-
tary feeder-free, enzymatic propagation method. Using 
this method, a process that can take 12-13 weeks in the 
fetus can be completed in 18 days. The clusters were 
then shipped to UC Irvine where they were encapsu-
lated in 2.5% (w/v) ultra-pure low viscosity high man-
nuronate alginate microcapsules using an air-pressure 
driven electrostatic bead generator (Nisco Engineering 
AG) using optimized settings (Voltage: 9 kV, Pressure: 
3 psi, Needle height: 30 mm, Needle gauge: 25G, Agi-
tator speed: 80 rpm, Cross-linking solution: 120 mM 
CaCl2 ). After alginate encapsulation, the stem cells 
were allowed to recover overnight at 37oC, 5% CO2 
in RPMI supplemented with 10% human AB serum. 
The hESC-IPC clusters were then characterized and 
analyzed for membrane viability and function. The 
percentage of viable hESC-IPCs was analyzed using 
yo-pro-1, propidium iodide and calcein blue, quantified 
with a microplate reader (TECAN) and imaged using a 
fluorescence microscope (Nikon TIE). 
Insulin release from hESC-IPCs was analyzed using 
a glucose-stimulated insulin response (GSIR) assay 
where known numbers of differentiated cell clusters 
were incubated for an hour each in the following solu-
tions: low glucose (2.8 mM), high glucose (28 mM), 
high glucose + IBMX (28 mM +2 µM IBMX), and low 
glucose (2.8 mM). IBMX (3-isobutyl-1-methylxan-
thine) is an insulin secretagogue that further increases 
insulin release. The stimulation index (insulin release 
at high glucose concentrations /Insulin release at low 
glucose concentrations) and the maximum stimulation 
index (Insulin release at high glucose + IBMX/Insulin 
release at high glucose) was determined. Before en-
capsulation, the hESC-IPCs were 95.9 ± 0.02% viable 
and had a stimulation index (SI) of 0.57 ± 0.9. After 
alginate encapsulation, the viability was 93.9 ± 0.01% 
and the SI decreased to 0.25 ± 0.2. Statistical analysis 
demonstrated that alginate encapsulation did not nega-
tively impact viability or function of the hESC-IPCs 
(P=0.38 and P=0.75 respectively). This indicates that 
the hESC-IPCs maintained viability and function after 
encapsulation. The hESC-IPCs maintained membrane 
viability and function after long-duration shipment and 
after encapsulation in alginate hydrogels. Studies that 
are currently underway include cellular characteriza-
tion of hESC-IPCs using flow cytometry on free and 
alginate-encapsulated hESC-IPCs in order to evaluate 
the expression of insulin, glucagon and relevant stem 
cell markers in hESC-IPCs. This will be followed by in 
vivo studies where the encapsulated hESC-IPCs will be 
transplanted in diabetic mouse models to evaluate their 
efficacy.

Is-15: Bioinspired Substrates Direct The Fate of 
Stem Cells 

Mahmoudi M1* , Mashinchian O2

1. Department of Nanotechnology and Nanotechnology 
Research Center, Faculty of Pharmacy,Tehran University 
of Medical Sciences (TUMS),Tehran,Iran,
2. Department of Medical Nanotechnology, School of Ad-
vanced Technologies in Medicine (SATiM),Tehran Univer-
sity of Medical Sciences (TUMS),Tehran,Iran,
Emails: mahmoudi@stanford.edu, mahmoudi-m@tums.ac.ir

Objective: Bioinspired materials can mimic the stem 
cell environment and modulate stem cell differentia-
tion and proliferation. In this context, biomaterials can 
mimic the biological microenvironments (i.e., niches) 
of stem cells and specifically affect the in vitro differen-
tiation that is necessary for clinical application. In vivo, 
the appropriate differentiation, proliferation, and main-
tenance of potency are regulated by either stem cells or 
their specific niches. In this study, biomimetic micro/
nanoenvironments were fabricated by cell-imprinted 
substrates based on mature human keratinocyte mor-
phological templates and also smart nanoenvironments 
were obtained by cell-imprinted substrates based on 
mature and dedifferentiated chondrocytes as templates.
Materials and Methods :This substrate was character-
ized by SEM, AFM, Flouresent and Confocal micros-
copy. Toxicity of PDMS to stem cells was evaluated 
using an MTT-assay. The gene expression analysis of 
differentiated cells, were detected by Real Time PCR, 
array analysis and computer simulation study.
Results: The data obtained from atomic force micros-
copy and field emission scanning electron microscopy 
revealed that the keratinocyte-cell-imprinted poly (di-
methylsiloxane) casting procedure could imitate the 
surface morphology of the plasma membrane, rang-
ing from the nanoscale to the macroscale, which may 
provide the required topographical cell fingerprints to 
induce differentiation. Gene expression levels of the 
genes analyzed (involucrin, collagen type I, and keratin 
10) together with protein expression data showed that 
human adipose-derived stem cells (ADSCs) seeded on 
these cell-imprinted substrates were driven to adopt the 
specific shape and characteristics of keratinocytes. The 
observed morphology of the ADSCs grown on the ke-
ratinocyte casts was noticeably different from that of 
stem cells cultivated on the stem-cell-imprinted sub-
strates. Since the shape and geometry of the nucleus 
could potentially alter the gene expression, we used 
molecular dynamics to probe the effect of the confining 
geometry on the chain arrangement of simulated chro-
matin fibers in the nuclei. Additionally, rabbit adipose 
derived mesenchymal stem cells (ADSCs) seeded on 
these cell-imprinted substrates were driven to adopt the 
specific shape (as determined in terms of cell morphol-
ogy) and molecular characteristics (as determined in 
terms of gene expression) of the cell types which had 
been used as template for the cell-imprinting.
Conclusion: The results obtained suggested that induc-
tion of mature cell shapes onto stem cells can influence 
nucleus deformation of the stem cells followed by regu-
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lation of target genes. This might pave the way for a 
reliable, efficient, and cheap approach of controlling 
stem cell differentiation toward human cells for wound 
healing applications.
Keywords: Stem Cells, Biomimicking, Cell Fate, Differ-
entiation, Smart Substrates

Is-16: Mouse Bone Marrow Mesenchymal Stem 
Cells, as A Model for Evaluating Nanomaterial 
Toxicity

Mohanan PV

Toxicology Division, Biomedical Technology Wing, Sree 
Chitra Tirunal Institute for Medical Sciences and Technol-
ogy, Kerala, India
Email: mohanpv10@gmail.com

Mesenchymal stem cells are multi potent progeni-
tor stem cells that have the ability to differentiate into 
atleast three lineages such as chondrocytes, osteoblasts 
and adipocytes and are one of the most widely used 
cells in tissue engineering. Owing to high proliferative 
and differentiation capacity, Mesenchymal Stem cell 
culture could be considered as a model of target tissue 
in the body and thereby mimics the tissue response to 
the exposure of nanomaterials. For these reasons, stem 
cells could be exploited for developing in vitro model 
systems to evaluate the toxicity of nanomaterials. 
The objective of the study is to investigate the mouse 
bone marrow mesenchymal stem cells (BMSCs) as a 
model for evaluating the nanomaterial toxicity. 
Stem cells isolated from the bone marrow of Swiss 
albino mice (BMSCs) were used for the study. The 
BMSC were cultured and maintained in DMEM-HG 
medium and are further characterized for the expres-
sion of MSCs surface markers CD44, CD90 and nega-
tive marker CD45. Confluent cells obtained after third 
passage were used for the toxicity evaluation. Differ-
ent concentrations of HANPs (hydroxyapatite nano-
particles) and ZONPs (zinc oxide nanoparticles) were 
exposed to BMSCs. Various toxic parameters such as 
cytotoxicity, reactive oxygen species (ROS) production 
and apoptosis by Annexin V/PI assay using FACS were 
evaluated. 
The results of the MTT assay indicated that HANPs 
does not induce cytotoxicity up to 800 µg/mL. It was 
also observed that oxidative stress related apoptosis and 
ROS production following HANPs treatment was simi-
lar to that of control. Further, ZnO NPs significantly 
affects cellular viability in a dose dependent manner. 
Formation of ROS was found to be the mechanism of 
cellular toxicity. The release of Zn+ ions from the na-
noparticles, due to the instability of ZnO NPs in the 
acidic compartment of lysosomes also increases the 
ROS generation. In addition to increased ROS produc-
tion, damage of lysosomal membrane and the activation 
of executioner caspase-3 and caspase-7 were observed 
which eventually ends in apoptosis. 
The present study concludes that the in house synthe-

sized HANPs are non-toxic/safe at the molecular level 
suggesting that the HANPs are compatible to BMSCs. 
However, a dose dependent toxicological response of 
ZnONPs to bone marrow mesenchymal stem cells are 
observed as evidenced from the potential to induce cy-
totoxicity and ROS generation which in turn affects the 
cytoskeleton organization and disrupts the intracellular 
interaction. Activation of caspases and flow cytometry 
data reveals oxidative stress mediated apoptosis. Fur-
thermore the toxicity mechanism of ZnONP interaction 
with BMSC elucidated in the present study followed 
both the mitochondria and lysosome mediated pro-
grammed cell death.  Based on the parameters evalu-
ated, it is concluded that BMSCs could be used as an 
alternative model for evaluating the preliminary toxic-
ity of nanomaterials.

Is-17: Rabbit Adipose Derived Mesenchymal 
Stem Cells for Bone Interface Regeneration

Mohanan PV

Toxicology Division, Biomedical Technology Wing, Sree 
Chitra Tirunal Institute for Medical Sciences and Technol-
ogy, Kerala, India
 Email: mohanpv10@gmail.com

Adipose derived Mesenchymal Stem Cells (ADMSCs) 
have become a focus of research due to their multipo-
tential properties. Adipose tissue is abundant in both hu-
mans and animals and can be easily harvested from sub-
cutaneous tissue through percutaneous or limited open 
aspiration techniques and provides large volume of vi-
able pluripotent stem cells. Adipose is the most profuse 
source of adult stem cells, and thus it holds great prom-
ise for use in tissue repair and regeneration and it shows 
fibroblastic morphology and characteristics.  
The objective of the present study is to evaluate the 
compatibility of tissue-engineered Hydroxyapatite-Burr 
Hole Button device (HAP-BHB) seeded with ADMSCs 
for bone regeneration. 
Burr-hole cranial neurosurgical procedures lead to the 
development of cosmetically puckered scars on the 
scalp over burr-hole sites. Ceramics, especially hy-
droxyapatite (HA) are good bone substitutes owing 
to their biocompatibility and osteo-conduction. The 
ADMSCs were cultured and maintained in DMEM-HG 
medium and are further characterized for the expres-
sion of MSCs surface markers CD44, CD90 and nega-
tive marker CD45. Confluent cells obtained after third 
passage were used for the study. Here, ADMSCs were 
seeded on to HAP-BHB and the cytotoxicity, oxidative 
stress response, apoptotic behavior, attachment, adher-
ence were evaluated to predict efficacy of using ADM-
SC seeded  Hydroxyapatite-Burr Hole Button device  
for bone interface regeneration
The results of the 3-(4, 5- MTT dimethylthiazol)-2,5-
diphenyl tetrazolium bromide) assay indicated that pow 
dered device material was non-cytotoxic up to (0.5 g/
ml) on cultured cells. It was also observed that oxida-
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tive stress related reactive oxygen species (ROS) pro-
duction and apoptosis on cell seeded device was similar 
to that of control (cells alone) except in 3 days period, 
which showed an increased ROS generation. Scanning 
Electron and Confocal microscopy indicated a uniform 
attachment of cells and viability up to 200 nm deep in-
side the device. 
Based on the results, it can be concluded that the in-
house developed HAP-BHB device seeded with ADM-
SCs are non-toxic, compatible device for biomedical 
application and an attractive tissue engineered device 
for calvarial or similar defect regeneration.

Is-18: The Origin of The Brain

Ozair Z, Croft G, Brivanlou AH*

Laboratory of Stem Cell Biology and Molecular Embryol-
ogy, The Rockefeller University, New York, USA
Email: brvnlou@mail.rockefeller.edu
 
Basic studies in model systems such as the frog and the 
mouse have been instrumental for our current under-
standing of evolutionarily conserved principles of or-
ganogenesis and development. During corticogenesis, 
however, there are features unique to primates that are 
not possible to model in non-primate systems. Since hu-
man embryonic stem cells (hESCs) have the capacity to 
give rise to all cortical neuronal derivatives in an intrin-
sic manner, hESCs provide a window into developmen-
tal events in the human embryo. By combining human 
genome modification technologies with the “default 
model” of neural induction, we are now able to probe 
fundamental questions of human corticogenesis. Using 
these genetic tools, we have demonstrated that hESC 
derived neuroepithelium recapitulates most aspects of 
their mammalian counterparts in vivo and have begun 
to uncover novel mechanisms for generation of the vari-
ous cortical layers involved in thought, abstraction, and 
human cognition. Our paradigm allows us to make pre-
dictions about human corticogenesis that we are testing 
in fetal samples.

Is-19: Proteomic Analysis of A Stem Cell Model of 
Pediatric Motor Neuron Disease

Parker G

Department of Pediatrics, WSU School of Medicine, Wash-
ington, USA
Email: gparker@med.wayne.edu

Is-20: The Ethics of How Stem Cell Research Is 
Represented

Parker G

Department of Pediatrics, WSU School of Medicine, Wash-
ington, USA
Email: gparker@med.wayne.edu

Is-21: Mechanical Stimulation as Anabolic and 
Anti-Catabolic Agents in Bone Tissue Engineer-
ing 

Roshan Ghias A, Pioletti DP* 

Ecole Polytechnique Federale de Lausanne, Lausanne, 
Switzerland
Email: dominique.pioletti@epfl.ch

Objective: In clinical situations, bone defects are often 
located at load bearing sites and hence bone substitutes 
or scaffolds are subjected to mechanical stimulation. 
Thus, it is critical to understand the effect of mechani-
cal stimulation on bone formation inside bioresorbable 
bone scaffold. In fracture healing, the loading effect 
has been often reported to enhance the bone healing 
process. However, little is known on the effect of load-
ing on bone formation inside scaffold. The goal of this 
study is to test the hypothesis that cyclic loading en-
hances bone formation inside a polymeric bioresobable 
bone scaffold.
Materials and Methods: Both femoral condyles of 8 
female Wistar rats of weight 245-250 g were drilled 
(Veterinary Authority from the Canton of Vaud, authori-
zations No. 2140) and PLA + 5% wt β-TCP scaffolds of 
the same size were implanted inside the drilled holes. 
Prior to surgery, scaffolds were perfused with PBS 
to remove the air bubbles trapped inside. No cells or 
growth factors were added in the scaffold. Three days 
after surgery, the right knee of all rats were loaded and 
the left knee was used as control. A compressive load 
of 10 N at 4 Hz for 5 minutes was applied by a com-
pression machine 5 times every other day. Both knees 
were micro-scanned in vivo (SkyScan 1076, Belgium) 
at 2, 4, 6, 9 and 13 weeks after surgery. For the scan-
ning, the knee was extended. The CT parameters were: 
18 µm resolution, 80 kV voltage, 124 µA current, 1mm 
Al filter and 600 ms exposure time. Reconstruction and 
analysis were done using NRecon and CTan software 
(SkyScan, Belgium), respectively. Bone mineral den-
sity (BMD) was calibrated using two phantoms. BMD 
of 0.5 g/cm3 was chosen to segment bone. Accordingly, 
bone volume (BV) and BMD of bone inside scaffold 
were measured.
Results: Already at 2 weeks, small amount of bone 
formation can be seen inside the scaffold, which was 
mainly formed at the outermost part of the scaffold. At 
13 weeks, new bone invaded the interior of scaffold and 
was well spread. For BV, both intercept and slope of 
equation 1 were highly significantly different (P value 
< 0.0001) for control and loaded groups. This means 
that loading had a negative effect at the beginning, but 
a positive effect later. The bone formation rate inside 
the scaffold was indeed increased by 28%, which after 
13 weeks resulted in more bone formation in the loaded 
group. 
Conclusion: This study confirmed the hypothesis that 
mechanical stimulation enhances the bone formation 
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inside a resorbable bone scaffold. We also observed 
that a short stimulation period after surgery resulted in 
a long-term increase of bone volume. The observed ear-
ly negative effect of mechanical stimulation might be 
due to high strains at the bone-scaffold interface. This 
adverse effect could be avoided by a gradual increase 
of the load. Nevertheless, this negative effect was can-
celled after 6 weeks, and at 13 weeks the bone volume 
was significantly higher in the loaded group. In conclu-
sion, mechanical stimulation can be a potent stimula-
tory signal signal for bone Formation within bioresob-
able bone scaffolds.

Is-22: Photoreceptor Transplantation for The 
Restoration of Daylight Visual Responses in A 
Mouse Model of Cone Degeneration

Santos-Ferreira T1, Postel K1, Stutzki H2, Zeck G2,  
Ader M1*

1. DFG-Center for Regenerative Therapies Dresden 
(CRTD), Technische Universität Dresden, Germany
2. Natural and Medical Sciences Institute (NMI) at the Uni-
versity of Tübingen, Reutlingen, Germany
Email: marius.ader@crt-dresden.de

Objective: Visual impairment and blindness due to the 
loss of photoreceptors represent one of the main causes 
for disability in industrialized societies. Currently no 
established therapy is available to rescue lost visual 
function. Cell replacement strategies by means of trans-
plantation represent promising treatment approaches. 
Indeed, in recent years methods were developed to iso-
late, enrich and inject photoreceptors into animal models 
of retinal degeneration. However, the majority of photo-
receptor transplantation studies so far used the mouse as 
a model system, thereby focusing on rod photoreceptors. 
Rods are functional in dim light conditions and therefore 
the nocturnal mouse retina is rod dominated. In contrast, 
human vision mainly depends on daylight vision provid-
ed by cone photoreceptors that also allow color detec-
tion. Here, we evaluated the potential of photoreceptor 
transplantation for daylight vision repair.
Materials and Methods: As the mouse retina is a poor 
source for cones, we took advantage of cone-only reti-
nas of neural retina leucine zipper-deficient (Nrl -/-) mice 
as a comprehensive source for transplantation studies. 
GFP-labeled Nrl -/- cone-like photoreceptors were en-
riched by CD73-based magnetic activated cell sorting 
and transplanted to the sub-retinal space of wild-type 
mice and a mouse model of cone degeneration, the cone 
photoreceptor function loss 1 (Cpfl1) mouse. 2, 4, 12 
and 24 weeks post-transplantation experimental ani-
mals were investigated by immunohistochemistry, elec-
tron-microscopy and micro-electrode arrays (MEA).
Results: Donor cone-like photoreceptors integrated 
into the outer nuclear layer of host wild-type and Cpfl1 
retinas and generated a mature photoreceptor morphol-
ogy including synapses and outer segments. Donor pho-
toreceptors expressed cone-specific markers including 

s-opsin, cone arrestin and peanut agglutinin. Analysis 
by MEA showed stimulus-driven ON, OFF and ON-
OFF responses in retinal ganglion cells of Cpfl1 hosts 
under intensive light conditions.
Conclusion: The transplantation of cone-like photore-
ceptors provided the proof-of-concept for the feasibility 
of daylight vision restoration upon cell transplantation 
in the mammalian retina.

Is-23: Heart, Liver and Pancreas Regeneration: 
Common Themes?

Stainier D

Max Planck Institute for Heart and Lung Research, Bad 
Nauheim, Germany
Email:  didier.stainier@mpi-bn.mpg.de

My lab investigates questions related to organogenesis 
including cell differentiation, tissue morphogenesis, or-
gan homeostasis and function, as well as organ regen-
eration.  We study these questions in zebrafish as well 
as in mouse and are currently looking at several meso-
dermal (heart, vasculature) and endodermal (pancreas, 
lung, liver) organs.  We utilize both forward and reverse 
genetic approaches, and aim to dissect cellular pro-
cesses using high-resolution live imaging.  One goal of 
our studies is to gain understanding of vertebrate organ 
development at the single-cell level, and beyond.  This 
talk will focus on small molecule screens relevant to 
glucose homeostasis, including looking for compounds 
that increase pancreatic beta-cell regeneration.

Is-24: Imaging Heart Formation and Function in 
Zebrafish

Stainier D

Max Planck Institute for Heart and Lung Research, Bad 
Nauheim, Germany
Email:  didier.stainier@mpi-bn.mpg.de

This talk will focus on cardiac development and function.

Is-25: Establishing and Maintaining Stem Cells

Tajbakhsh Sh

Pasteur Institute, Stem Cells and Development, Paris, France
Email: shahragim.tajbakhsh@pasteur.fr

Objective: Distinct gene regulatory networks operate 
in different anatomical locations to give rise to skeletal 
muscle stem and progenitor cells. One question is the 
requirement for 3 cell fate determinants, Myf5, Myod 
and Mrf4, to establish muscle cell fate. Another is how 
stem cells are maintained throughout tissuegenesis.
Materials and Methods: Genetic lineage tracing stud-
ies combined with cell ablations and conditional ex-
pression of Notch pathway are employed in genetically 
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modified mice to examine in vivo relationships of stem 
and differentiated cells.
Results: Was gene duplication of critical cell fate deter-
minants during evolution associated with duplication of 
the lineage to introduce a failsafe mechanism in case of 
tissue failure, or do these determinants act within a sin-
gle lineage? We performed cell ablation studies using 
combinations of mouse mutants to address this ques-
tion. We also show the cell fate determinants act in one 
progenitor cell lineage in contrast to a prevailing model 
proposed. We show also that prenatal muscle stem cells 
are maintained by constitutive expression of Notch.
Conclusion: Our findings lead us to propose that the 
myogenic cell fate determinants act largely in a single 
progenitor population and therefore distinct lineages 
are not contributing to the heterogeneity of the adult 
stem cell population. Furthermore, Notch signaling 
is compatible with muscle stem cell maintenance and 
proliferation, as well as maintaining the adult quiescent 
muscle stem cell state.

Is-26: Generating Muscle Stem Cells and Assess-
ing Heterogeneities for Regenerative Medicine

Tajbakhsh Sh

Pasteur Institute, Stem Cells and Development, Paris, 
France
Email: shahragim.tajbakhsh@pasteur.fr

Objective: Stem cell maintenance requires dialogue 
between the stem cell and its niche. The factors that are 
required for determining stem cell properties and divi-
sions were investigated using artificial niches.
Materials and Methods: Micropattern technologies 
were used to design artificial niches for propagating 
stem cells and investigating their modes of division: 
symmetric and asymmetric. This was combined with 
genetically modified mice and induced skeletal muscle 
regeneration.
Results: Two types of asymmetry were followed to in-
vestigate stem cell properties: asymmetric DNA segre-
gation (non-random DNA segregation) and asymmetric 
segregation of transcription factors (Pax7, stem; Myo-
genin, differentiated). By studying single stem cell divi-
sions on micropatterns in artificial niches, we show that 
altering the topology of the niche impacts of the type of 
division that the stem cell will perform. 
Conclusion: Using micropattern technology and single 
cell analysis, we show that extrinsic adhesion cues play 
a major role in determining cell fate outcomes of mus-
cle stem cells.

Is-27: Recapitulation of Early Embryonic Spatial 
Patterning in Human Embryonic Stem Cells Us-
ing Micropatterned Control of Colony Architec-
ture

Warmflash A1, 2, Sorre B1, 2, Etoc F1, 2, Siggia ED1, Bri-

vanlou AH2* 

1. Center for Studies in Physics and Biology, The Rockefel-
ler University, New York, USA
2. Laboratory of Molecular Vertebrate Embryology, The 
Rockefeller University, New York, USA
Email: brvnlou@mail.rockefeller.edu

Embryos allocate cells to the three germ layers in a spa-
tially ordered sequence. While in response to growth 
factors, human embryonic stem cells (hESCs) can gen-
erate the three germ layers in culture, differentiation is 
typically heterogeneous and spatially disordered. Here 
we show using micropatterning technology that geo-
metric confinement to circular disks similar in size to 
mammalian embryos is sufficient to trigger self-organ-
ized patterning in hESCs. In response to BMP4, these 
colonies differentiate to an outer trophectoderm-like 
ring, an innerectodermal circle and a ring of mesendo-
derm in between, in an ordered, reproducible sequence 
along the radial axis of the colony. Fates are defined rel-
ative to the boundary, but have intrinsically determined 
dimensions: small colonies correspond to the outer lay-
ers of larger ones. Self-organized cell communication 
limits the range of BMP4 signaling to the colony edge 
but induces a broader gradient of Activin/Nodal sign-
aling that patterns mesendodermal fates. These results 
demonstrate that the intrinsic tendency of stem cells to 
make patterns can be harnessed by controlling colony 
geometries, and provide a quantitative assay for study-
ing paracrine signaling in hESCs. 

Is-28: Base Excision Repair in Epigenetic Regula-
tion of Mammalian Development

Xu G

Institute of Biochemistry and Cell Biology, Chinese Acad-
emy of Sciences, Shanghai, China
Email: glxu@sibs.ac.cn

DNA transactions including base modification and re-
pair function to maintain the genome integrity and en-
sure proper gene expression. One of the known mamma-
lian glycosylases, thymidine DNA glycosylase (TDG) 
is able to recognize G/T mispair and excise the thymine 
specifically to initiate base excision repair (BER). How-
ever, knockout of the TDG gene in mouse doesn’t in-
crease genome instability but instead leads to mis-regu-
lation of gene expression and embryonic lethality. This 
observation has suggested a role of base excision repair 
in epigenetic regulation. In our recent work, we demon-
strate that TDG recognizes and excises the 5-carboxyl-
cytosine, an oxidation product of 5-methylcytosine gen-
erated by the Ten-Eleven-Translocation (Tet) family of 
dioxygenases. In mouse embryonic stem cells, ablation 
of TDG blocked the demethylation process mediated by 
Tet enzymes. Mouse embryonic fibroblasts (MEFs) de-
ficient in TDG were unable to be reprogrammed into in-
duced pluripotent cells (iPSCs). We conclude that TDG 
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together with Tet mediate DNA demethylation for the 
erasure of epigenetic barrier in development as well as 
in cell reprogramming.

Is-29: DNA Oxidation towards Totipotency in 
Mammalian Development
 
Xu G

Institute of Biochemistry and Cell Biology, Chinese Acad-
emy of Sciences, Shanghai, China
Email: glxu@sibs.ac.cn

Objective: Mammalian development begins with a sin-
gle cell resulted from the fertilization of a sperm and 
an oocyte. The early embryonic genome undergoes 
profound epigenetic reprogramming to prepare for de-
velopment. We try to understand the biological signifi-
cance and mechanisms of epigenetic reprogramming.
Materials and Methods: We used biochemical assays 
to detect oxidation product of 5-methylcytosine in DNA 
and identify the responsible oxidases. The significance 
of 5mC oxidation was confirmed by mouse gene target-
ing experiments.
Results: We find that 5-methylcytosine (5mC), the 
most abundant type of base modification in DNA, is 
oxidized to 5-hydroxymethylcytosine (5hmC) as well 
as 5-carboxymethylcytosine (5caC) in mouse zygotes. 
In vitro, the Tet family of dioxygenases oxidize 5mC 
to 5caC under physiologically relevant conditions (e.g. 
in the presence of 1mM ATP). In zygotes, the Ten-
eleven-translocation protein Tet3 is responsible for the 
genome-wide oxidation of 5mC to 5hmC and 5caC. De-
ficiency of zygotic Tet3 impedes demethylation at the 
paternal Oct4 and Nanog genes and delays the reactiva-
tion of Oct4 in early embryos. The heterozygous mutant 
embryos lacking maternal Tet3 suffer increased devel-
opmental failures. Importantly, oocytes lacking Tet3 
also show impaired reprogramming of injected somatic 
cell nuclei. In addition, MEFs deficient in all Tet genes 
were unable to be reprogrammed by Yamanaka factors.
Conclusion: We conclude that Tet-mediated oxidation 
is important for DNA demethylation and gene activa-
tion in the early embryo following natural fertilization, 
as well as for the reprogramming in somatic cell nuclear 
transfer and factor-based iPSC generation.
Keywords: Epigenetic Reprogramming, DNA Demeth-
ylation, Enzymatic DNA Oxidation, Cell Pluripotency
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Os-1: Allogeneic Stem Cell Transplantation for 
Myelofibrosis in The JAK1/JAK2 Inhibitor Era

Al-ali HK1*, Jaekel N1, Behre G1, Behning A1, Wicken-
hauser C2, Lange T1, Niederwieser D1 

1. Division of Hematology and Oncology, University Hospi-
tal Leipzig, Leipzig, Germany
2. Institute of Pathology, University Hospital Leipzig, Leip-
zig, Germany
Email: alah@medizin.uni-leipzig.de

Objective: Allocating patients with myelofibrosis (MF) 
to allogeneic hematopoietic cell transplantation (HCT) 
is complex. Patient-, MF-, and transplantation-related 
aspects need to be considered for decision making The 
JAK1 and JAK2 inhibitor ruxolitinib is effective in de-
creasing symptomatic splenomegaly, and MF-related 
symptoms. However, HCT remains the only curative 
option. We evaluated the impact of ruxolitinib treatment 
prior to HCT on outcome after HCT.
Materials and Methods: A cohort of 14 patients with 
MF (median age 58 years) were treated with the JAK1/
JAK2 inhibitor ruxolitinib and received subsequently 
HCT from related (n=3), and unrelated (n=11) donors 
after a median exposure to ruxolitinib of 6.5 months. 
At HCT, MF-risk for survival according to the Interna-
tional Prognostic Scoring System was intermediate-2 or 
high risk in 86% of patients.
Results: Under ruxolitinib, MF-related symptoms were 
ameliorated in 10 (71.4%) patients and the palpable 
spleen reduced by a median of 41% in 7 (64%) of 11 
patients with splenomegaly. Engraftment occurred in 13 
(93%) patients. Acute graft versus host disease (GvHD) 
grade-III occurred in 2 (14%) patients. Survival, event-
free survival, and treatment-related mortality were 78.6, 
64, and 7%, respectively.
Conclusion: Through the reduction in both cytokines 
and splenomegaly with ruxolitinib as well as improve-
ment in performance status, ruxolitinib might improve 
outcome after allogeneic HCT in patients with MF. The 
down-regulation of inflammatory cytokines might have 
a beneficial impact on graft failure and acute GVHD. 
potential risks assosiated with the use of JAK1/JAK2 
inhibitors in the transplant setting such as cytokine re-
bound and the impact of immunmodulation on infec-
tions need to be carefully studied.
Keywords: JAK Inhibitor, Ruxolitinib, Myelofibrosis, 
Allogeneic Hematopoietic Cell Ttransplantation

Os-2: Alginate Composition and Temperature In-
fluence Microcapsule Permeability

Kummerfeld G1, Krishnan R1, Najdahmadi A2, Botvin-
ick E2, Lakey JRT1,  2* 

1. Department of Surgery, School of Medicine, University of 
California Irvine, Orange, USA
2. Department of Biomedical Engineering, School of Engi-
neering, University of California Irvine, Irvine, USA
Email: jlakey@uci.edu

Objective: Alginate encapsulated islets have the poten-
tial to cure Type I diabetes in humans and provide long-
term protection from immune-mediated graft damage. 
Alginate pore size is a crucial parameter that aids in 
the protection of islets from host immune recognition, 
while allowing oxygen and insulin to diffuse into the 
capsules. The aim of this study is to determine the pore 
size of alginate microcapsules using dextrans of spe-
cific sizes to identify capsules with optimal diffusion 
parameters.
Materials and Methods: Alginate microcapsules 
were made with 2.5% (w/v) ultra-pure low viscosity 
high mannuronate (UP LVM) and ultra-pure low vis-
cosity high guluronate (UP LVG, NovaMatrix® PRO-
NOVA™) using a microcapsule generator (Nisco Engi-
neering AG) at standard settings (9 kV; voltage, 80rpm; 
stirrer speed, 3psi; air pressure, 30 mm; needle height, 
25 G; needle gauge, 120 mM CaCl2; gelling solution). 
The microcapsules were then incubated at either 3oC or 
37°C for a 24 hour period. Samples were taken post-
incubation and plated on a slide flask to which a cock-
tail of three fluorescently-tagged dextrans were added: 
3mg/mL of cascade blue conjugated 10kDa (Life Tech-
nologies, cat. D-1976), 15 mg/mL of fluorescein isothy-
ocyanate (FITC) conjugated 150 kDa (Sigma-Aldridge, 
cat. FD150S-1G), and 15mg/mL of tetramethylrho-
damine isothiocyanate conjugated 500 kDa (Sigma-
Aldridge, cat. 52194-1G). Images were obtained using 
a two-photon confocal microscope (Zeiss LSM 520 
Meta, LSM 4.2 SPI software by Carl Zeiss) at 0 and 
30 minutes. The images were analyzed using the image 
analysis software, ImageJ, to determine the percentage 
change in fluorescence intensity inside the capsules. All 
data is reported as Mean ± SEM. Statistical analysis 
was performed using a one way ANOVA and P<0.05 
was considered statistically significant. 
Results: 10kDa dextrans were able to freely permeate 
both UP LVM and UP LVG alginate microcapsules with 
no significant change from 0 to 30 minutes at 3oC and 
37oC. Thus, a small molecule like insulin (5-6 kDa) 
would be able to freely diffuse out of these microcap-
sules. 500kDa dextrans showed significantly higher dif-
fusion in UP LVG (26.26 ± 0.9%; 3 oC, 16.25 ± 1.1%; 
37oC) than UP LVM (0%; 3oC, 0%; 37oC), indicating 
that UP LVM alginate microcapsules are relatively im-
permeable to very large protein molecules. UP LVG mi-
crocapsules demonstrated significantly higher diffusion 
of 150 kDa dextrans (72.3 ± 0.7%; 37oC, 73.3 ± 0.5%; 
37oC) when compared to UP LVM microcapsules (32.0 
± 1.1%, 3oC, -4.6 ± 0.5%; 37oC). This indicates that mi-
crocapsules show rapid diffusion of 150kDa dextrans 
independent of incubation temperature while high M 
alginate microcapsules do not (P<0.001, ANOVA). In-
terestingly, a temperature-dependent reduction in dex-
tran diffusion (and hence alginate pore size) is noted in 
UP LVM alginate microcapsules, a property that would 
enhance exclusion of IgG (~150 kDa) and other anti-
bodies after transplantation.

Oral Presentations
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Conclusion: The results of this study suggest that algi-
nate composition (specifically, guluronic acid content) 
and temperature greatly influence pore size and perme-
ability. These results suggest that high mannuronate 
alginate microcapsules may confer significantly better 
protection from the humoral immune system (IgG anti-
bodies); they are preferred candidates for further in vivo 
encapsulated islet transplant studies in small and large 
animal models. 
Keywords: Alginate, Immune Response, Permeability, 
Transplant

Os-3: Epigenetic Mechanisms in Neural Stem 
Cells; Implicating The Role of DNA Methylation  
and MeCP2

Rastegar M

Regenerative Medicine Program, and Department of Bio-
chemistry and Medical Genetics, College of Medicine, Fac-
ulty of Health Sciences, University of Manitoba, Winnipeg, 
Canada
Email:  mojgan.rastegar@umanitoba.ca

Multipotent neural stem cells (NSC) self-renew and dif-
ferentiate into different cell types of the central nervous 
system. The process of NSC differentiation is tightly 
controlled by epigenetic mechanisms that dictate NSC 
fate commitments. An important epigenetic modifi-
cation with key roles in brain development and NSC 
differentiation is methylation of DNA molecules. Two 
most studied types of DNA methylation are 5-methyl-
cytosine (5mC) and 5-hydroxymethylcytosine (5hmC). 
My lab studies the role of 5mC and 5hmC in NSC dif-
ferentiation and their impact in neurological disorders. 
Our studies are mainly focused on MeCP2, which is the 
main 5mC- and 5hmC-binding protein in brain. MeCP2 
is a highly abundant epigenetic factor in brain and its 
loss-of-function mutations cause Rett Syndrome, a se-
vere from of autism spectrum disorders. Currently, Rett 
Syndrome has no cure and the pathobiology of the dis-
ease is not fully understood.
Our initial studies in MeCP2-deficient mouse were 
proof-of-principle for the role of MeCP2 isoforms in 
differentiated adult NSC. We reported the first genera-
tion of preclinical MeCP2 gene therapy vectors and per-
formed high efficient gene therapy delivery into NSC, 
neurons and brain microenvironment. Since 2009, my 
lab has devoted an intensive focus on the transcrip-
tional control and functional role of MeCP2 isoforms 
and MeCP2 genetic-epigenetic regulatory networks in 
neural stem cells. This knowledge is critical to estab-
lish outcome measures in identifying possible therapy 
strategies for Rett Syndrome. To this end, we recently 
identified an FDA approved drug (Decitabine) that in-
duces MeCP2 expression in neural stem cells via altered 
DNA methylation at the cis regulatory elements. In dif-
ferentiating NSC, we showed that Decitabine globally 
alters 5mC and 5hmC levels. In a side-by-side compari-
son of Decitabine and selected chemical compounds 

(proposed for Rett Syndrome therapeutic applications), 
we studied their impact in activating MeCP2 regulatory 
network and promoting NSC neurogenesis. Our data 
are not only important for therapeutic applications of 
Rett Syndrome, but also for other MeCP2-associated 
neurological conditions, such as autism, and X-linked 
mental disability, that currently have no cure.
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Ps-1: A Modified Model of Primary Cilium to In-
vestigate its Response to Fluid Flow

Abbasszadeh Rad A*, Vahidi B
 
Division of Biomedical Engineering, Department of Life 
Science Engineering, Faculty of New Sciences and Tech-
nologies, University of Tehran, Tehran, Iran
Email: Bahman.Vahidi@ut.ac.ir

Objective: The primary cilium is an organelle which 
occurs singly on nearly every cell in the vertebrate body. 
They are considered important in the osteogenic lineage 
specification of mesenchymal stem cells (MSC) and hu-
man adipose-derived stem cells (hASC). In this study, 
we simulated the primary cilium using a modified mod-
el to derive the experienced strain and stress, which are 
determining factors in function of stretch-activated ion 
channels. Located in the membrane of the cilium base, 
these channels play a pivotal role in many cilia-related 
reactions and diseases.
Materials and Methods: Primary cilia, organelles 
which comprise a growing area of investigation in bone 
tissue engineering, are being studied using a new model 
in this piece of research. We thought of primary cili-
um as a beam which is attached to the cell through an 
ideal torsion spring. This model is then submerged in 
the fluid, which exerts the driving shear force, and is 
subsequently analyzed using finite element methods and 
fluid-structure interaction techniques.
Results: The analysis is carried out using COMSOL 
multiphysics. The model is a two dimensional strip 
which is bound to the cell by means of a thin layer with 
adjustable spring constant, while it is free to bend in re-
sponse to the fluid flow. As a result, cilium experiences 
considerable stress at the base, which is why scientists 
think of it as a cellular mechanosensor. We have seen 
that applying such a boundary condition decreases 
stress by 40% in our approximate model.
Conclusion: In previous studies the primary cilium 
was mathematically modeled using a cantilevered beam 
which was at a fixed angle with respect to the cell. This 
assumption, however, leads to an oversimplified model 
which in turn, gives rise to misleading results. We have 
shown that inclusion of a torsion spring dramatically re-
duces the maximum stress experienced by the cilium.
Keywords: Primary Cilium, Mechanosensation, Mechan-
ical Stimuli, Fluid-Structure Interaction, Finite Element 
Method

Ps-2: In Vitro Isolation, Culture and Identification 
of Human Endometrial Mesenchymal Stem/Stro-
mal Cells (EnMSCs)

Akyash F1*, Aflatoonian A2, Rezazadeh Valojerdi M3, 
Sadeghian Nodoushan F1, Aflatoonian R4, Aflatoo-
nian B1 
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Objective: Dynamic remodeling of endometrium in 
each menstrual cycle (regeneration, differentiation, and 
shedding), for the purpose of its embryo implantation 
preparing, may be a reason on ability of endometrial 
basal layer cells for proliferation and differentiation 
into different cell types, that these functions are highly 
regulated by the stem cells. It has been hypothesized 
that adult stem/stromal cells are responsible for the 
cyclical regeneration during a woman’s reproductive 
phase. Medical application of stem cells could be for 
uterine-factor infertility which is caused by absence or 
dysfunction of the uterus in the future.
Materials and Methods: Human endometrial tissues 
were collected from 3 cycling women after fully con-
sent. Human endometrial tissues were scraped and dis-
sociated into single-cell suspensions with mechanical 
and enzymatic digestion, prepared for cell culture. Cells 
were cultured in DMEM containing 10% FBS and in-
cubated at 37ºC in 5% CO2. Endometrial mesenchymal 
stem/stromal cells (EnMSCs) were characterized by 
immuno-localisation with CD34, CD44, CD105, VI-
MENTIN, TRA-1-81, and TRA-2-54 markers.
Results: EnMSCs were isolated, propagated (passaged 
more than seven times), frozen, thawed, and identi-
fied with specific marker for mesenchymal stem cell 
(CD105), hematopoietic stem cell marker (CD34), and 
mesenchymal stromal cell marker (VIMENTIN). How-
ever, adhesion marker (CD44), and human embryonic 
stem cell markers (TRA-1-81 and TRA-2-54) have not 
been expressed. Moreover, these cells were morpho-
logically similar to mesenchymal stem cells (MSCs) in 
culture.
Conclusion: Our preliminary data confirms other find-
ings regarding isolation, culture and characterization of 
human EnMSCs. The endometrial tissue is an available 
source of MSCs acquirable with minimum side-effects 
that could be used for the future clinical applications for 
the patients with various types of uterine dysfunctions 
which can leads to recurrent pregnancy loss and finally 
resolve of surrogacy problems.
Keywords: Endometrial Mesenchymal Stem/Stromal 
Cells, Endometrium, Mesenchymal Stem Cells

Ps-3: Comparison of Human Osteoblast Prolifer-
ation in Alginate and Hydroxyapatite-Tricalcium 
Phosphate Scaffolds

Aliakbary F*, Bahramiyan H, Hashemi B, Sadeghy S 
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Objective: After bone fractures from traffic trauma, 
many patients suffer from non-healing bone defects. So, 
it is important to identify modern and effective meth-
ods to improve healing of bone defects. One of them 
is, using bone cells from the patient himself, culture of 
these cells on appropriate scaffold and finally, transfer 
them to injured area.The main objective of this study 
is to compare the rate of osteoblast proliferation in al-
ginate beads, and hydroxyapatite-tricalcium phosphate 
(HA-TC) scaffold.
Materials and Methods: Bone tissue specimens were 
obtained from 4 patients undergoing craniotomy sur-
gery. Bone specimens were cut in to small pieces and put 
in Petri dishes having culture medium. The cell cultures 
reached confluence, averagely after 2 weeks time. First 
passage cells were divided in two portions. One portion 
was used for hydroxyapatite-tricalcium phosphate scaf-
fold, and the other was added to alginate gel. After a 2 
weeks period, the data were collected and analyzed.
Results: The osteoblasts in hydroxyapatite-tricalcium 
phosphate scaffold and alginate gel, had round morphol-
ogy. Van kossa staining demonstrate, mineralized ma-
trix in both groups. The number of harvested cells in 2 
weeks after culture were significantly higher in Alginate 
group (P<0.001). In addition MTT assay shows signifi-
cant difference in the mean of viability rates between 
both groups in day 14 (P<0.001).
Conclusion: This study showed that Alginate gel sup-
port better proliferation and viability of osteoblasts in 
comparison with the hydroxyapatite-tricalcium phos-
phate scaffold. The probable cause of these differences 
can be searched in Alginate bio properties; porosity of 
Alginate gell provide conditions in which cellular and 
metabolic activities have been accelerated.
Keywords: Alginate, Bone healing, Hydroxyapatite-Cal-
cium Phosphate, Osteoblast

Ps-4: Ly294002 Small Molecule Promote The Ex-
pression of Motor Neuron Genes

Anbar H1*, Mohseni Kouchesfehani H1, Ebrahimi-
Barough s2, Ai J2, Rahimi A1 
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Objective: Phosphatidyl inositol 3-kinase (PI3K) is an 
enzyme implicated in signal transduction by associating 
with receptor and nonreceptor tyrosine kinases. PI3K/
Akt signaling has been implicated in multiple cellular 
and organ functions, including growth, cell survival, 
glucose metabolism and protein synthesis. Reports have 

shown that during neural differentiation, PI3K/Akt 
over-expression reduces glial (GFAP) and neuronal (b-
tubulin III) marker expression and inhibits cell differen-
tiation. It has been found that Ly294002 small molecule 
can inhibit PI3K/Akt pathway and promote neural dif-
ferentiation. The human endometrial stem cells (hEn-
SCs) are capable of extensive self-renewal and studies 
indicate that these cells have chondrogenic, osteogenic 
and neurogenic potential. The purpose of this study was 
to investigate the effect of Ly294002 small molecule on 
the expression of motor neuron genes. 
Materials and Methods: Endometrial biopsies were 
obtained from patients and then the cells were extract-
ed enzymatically and cultured in DMEM/F12 medium 
supplemented by 10% FBS. The flow cytometry analy-
sis was done for haemopoietic marker (CD34), mesen-
chymal stem cell markers (CD146, CD90 and CD105) 
and endothelial marker (CD31) in the third passage. In 
the first step of cell differentiation, FGF2, IBMX, B27 
and 2ME was added to the media for one day. Then 
cells were treated with N2/B27 and Ly294002. After 3 
days, Retinoic acid (RA) and Ly294002 was added to 
the media for 8 days. At the last, cells were treated with 
N2/B27 and BDNF for other 7 days. The mRNA levels 
of several genes were measured including NF, Nestin, 
chat and GFAP by Real-time PCR Technique. 
Results: Real-time PCR data showed that mRNA lev-
els of NF, Nestin, chat and GFAP were increased in 
LY294002 treated hEnSCs.
Conclusion: Our data suggest that Ly294002 can pro-
mote the neuronal fate decision in hEnSCs through 
promoting the expression of motor neuron genes and 
inhibition of the PI3K/AKT pathway.
Keywords: HEnSCs, Motor Neuron, Ly294002, Phos-
phatidyl Inositol 3-Kinase (PI3K)

Ps-5: A Useful Method of Platelet Rich Plasma 
(PRP) Isolation and Preparation in Human

Atefi A*, Shoaraye Nejati A, Beigi MH, Nasr Esfahani 
MH 

Department of Cellular Biotechnology, Cell Science Re-
search Center, Royan Institute for Biotechnology, ACECR, 
Isfahan, Iran
Email: mh.nasr-esfahani@royaninstitute.org

Objective: To date, platelet-rich plasma (PRP) is wide-
ly applied in medical treatment as a pool of different 
growth factors such as PDGF, IGF, TGF, BGGF, and 
BDNF. This worthy component is used for improving 
tissue regeneration in healing therapies, plastic surgery 
and orthopedics. So, we reported an affected PRP isola-
tion protocol to standardize a methodology for autolo-
gous platelet rich plasma in human.
Materials and Methods: 15 ml peripheral blood from 
six healthy donors (male- between 20- 30 years old) 
was collected. Mechanical procedures such as fast pi-
petting, strong shaking can activate platelets and should 
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be noticed. At first, freshly collected blood was centri-
fuged for 5 min at 280×g and RT to reduce the number 
of red and white blood cells. At second, centrifugation 
was done at 450×g for 12 minutes at RT to settle plate-
lets. PRP samples were counted by the Neubauer cham-
ber compared to peripheral blood platelets as a control 
group.
Results: We recovered nearly 4 to 6 folds increase in 
platelet concentration (1.2×106 to 1.9×106 platelets/μl). 
The concentration of red/ white blood cells was only 
<1% at final PRP preparation.
Conclusion: PRP has been recently considered as a 
growth factor source in different clinical therapies. One 
of the most negatively important factors at this compo-
nent is blood-derived cell types that should be elimi-
nated from PRP because of its potential proinflamma-
tory effect. Reduced concentration of leukocyte is one 
the advantages of this protocol. Less time to perform 
platelet isolation can also improve the PRP preparation 
procedure.
Keywords: Platelet Rich Plasma, Leukocyte, Growth 
Factor, Platelet Count

Ps-6: Wnt5A Promotes Spheroid Formation and 
Increase Integrinb1 Expression in Human Ovar-
ian Cancer Cell Line; SKOV-3 

Azimian V1*, Hossein G1, Ebrahimi M2 
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versity of Tehran, Tehran, Iran
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Objective: Metastasis of ovarian cancer (OC) requires 
formation of OC cell spheroids in peritoneum and their 
further adherence to mesothelium which is rich in col-
lagens, laminin and fibronectin and requires integrinb1 
up-regulation in OC cells.  Our previous study showed 
that Wnt5A influence adhesion and survival of mon-
olayer culture of human OC cell line, SKOV-3. This 
study sought to determine Wnt5A role in spheroid for-
mation of SKOV-3 cells and its impact on integrinb1 
expression. 
Materials and Methods: Wnt5A was overexpressed 
or knocked-down in SKOV-3 cells.  Cells were stably 
transfected with pcDNA3.2/V5-DEST-Wnt5A construct 
or with pcDNA3.2/V5-DEST without Wnt5A (mock) 
by using Lipofectamine 3000.  Wnt5A was knocked 
down using specific small interfering RNA (siRNA) 
against Wnt5A, and as negative controls non-target 
siRNAs (scramble) and transfection reagent (TR, Lipo-
fectamine 2000) were only used. Following transfec-
tions, expression of Wnt5A was assessed by real-time 
qPCR and western blot analysis. Integrinb1 expression 
was analyzed using real-time qPCR. Spheroids forma-
tion ability was evaluated by using hanging drop tech-

nique. Migration of Wnt5A overexpressed cells was 
assessed using scratch assay. Reproductive viability of 
overexpressed Wnt5A cells was determined by colony 
formation assay.
Results: Wnt5A was increased by 2.4-fold accompa-
nied with increased compaction of spheroids. siRNA 
Wnt5A transfected cells showed 70% decreased Wn-
t5A expression compared with scramble or TR which 
led to decreased spheroid growth and compaction. Mi-
gration and colony formation in Wnt5A overexpressed 
cells were increased compared to mock. In addition, 
Wnt5A overexpressed cells showed 8.7-fold increased 
integrinb1 expression compared to mock. 
Conclusion: Our results suggest that Wnt5A may pro-
mote ovarian cancer cells spheroid formation and com-
paction which requires up-regulation of integrins. 
Keywords: Ovarian Cancer, Wnt5A, Spheroid, Integ-
rinb1, Migration.

Ps-7: A Novel Electroactive Polyurethane Scaf-
fold for Cardiac Tissue Engineering
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Objective: Our aim was to investigate the potential of 
electroactive polyurethane scaffold  for cardiac tissue 
engineering.
Materials and Methods: A novel conductive polyu-
rethane containing aniline pentamer (AP) was blended 
with polycaprolactone (PCL) and further fabricated into 
scaffolds using double porogen particulate leaching and 
compression molding method. Physico-chemical char-
acterizations of the blend scaffold (PB) were evaluated 
by scanning electron microscope, porosity measure-
ments, mechanical analysis and electrical conductivity 
measurements. For cell evaluations, cardiomyocytes 
were isolated from 1-2 days old newborn Wistar rats. 
Cell seeded scaffolds were assessed by immunofluores-
cent staining for comparative evaluation of cardiomyo-
cyte specific proteins, including troponin T (TrpT) and 
connexin43 (Conx43) .Gene expression profiles of the 
cardiac markers including TrpT-2, Conx43 and Actinin 
alpha4 (Actn4) were analyzed by quantitative real-time 
PCR. All the results were compared with the non con-
ductive  PCL scaffold.
Results: Our results showed a consistent porous mor-
phology all through both scaffolds with the intercon-
nected pores throughout the whole structure ranging 
from several μm to 150 µm. PB scaffold  had compres-
sion modulus and strength of 4.1 and 1.3 MPa, respec-
tively. The conductivity of the scaffold was measured 
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as 10-5 ± 0.09 S/cm and preserved in culture medium 
for at least 100 h post fabrication. Scaffolds also sup-
ported neonatal cardiomyocytes adhesion and growth. 
Incorporation of AP led to the increased expression of 
the cardiac genes involved in muscle contraction and 
relaxation (troponin-T) and cytoskeleton alignment (ac-
tinin-4).
Conclusion: Our study highlighted the potential of em-
bedding the electroactive moiety in the structure of the 
scaffold to direct electrical signals on cell activities for 
tissue engineering applications. Our data demonstrated 
that the inherently electrical conductive substrates are 
non-toxic and support cell proliferation and attachment.
Keywords: Polyurethane, Cardiac Tissue Engineering, 
Conductive Polymers, Cardiomyocytes

Ps-8: Effects of Scaffold Architecture on Efficien-
cy of Mechanical Stimulations of Mesenchymal 
Stem Cells Under Fluid Flow
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Objective: Mesenchymal stem cells (MSCs) are con-
sidered as multipotent stem cells which is mainly pre-
sented in bone marrow. Combining these cells with 
tissue engineering scaffolds is a promising method 
to regenerate tissues and organs. MSCs can be read-
ily affected by cell culture conditions and biophysical 
stimuli. A dynamic culture -provided by a bioreactor, 
induces various mechanical stimuli on MSCs and in a 
long term- can influence proliferation, differentiation 
and cell fate determination. This investigation offers a 
finite element approach to define biophysical stimuli 
such as fluid shear stress and hydrodynamic pressure on 
cellular level and consequently the results can be used 
to predict cell fate as well.
Materials and Methods: In this study, using computer-
aided design tools, two different scaffold architectures 
-based on implicit surfaces- were modeled. The single 
cell assuming the MSCs mechanical properties with ide-
alized geometry was designed and attached in different 
positions on the scaffolds. Using tools of computational 
fluid dynamics and employing 1.2 million tetrahedral 
and prism elements, inlet fluid velocities of 50 and 100 
μm/s were applied to simulate dynamic culture. Further, 
the solution satisfied mesh independency and accuracy.
Results: The results disclosed that a change in single 
cell position altered the magnitudes of shear stresses 
and hydrodynamic pressures. Furthermore, shift in scaf-
fold architectures resulted in different fluid shear stress 
and hydrodynamic patterns on the single cell. Based on 
the results, the scaffold perpendicular channels with re-
spect to fluid flow provided adequate conditions for cell 
culture. The models specified distribution of effective 
shear stresses and hydrodynamic pressure on both scaf-

folds and the single cell.
Conclusion: Current study showed that in particular 
fluid flow, there are specific surfaces in every scaffold 
transmitting optimal mechanical stimuli. Considering 
these crucial factors help researchers to modify the 
dynamic culture systems in order to set up more func-
tional experiments in vitro. 
Keywords: MSCs, FSI, Mechanical Stimuli, Scaffold 
Architecture

Ps-9: A Rapid, Simple and Economical Method 
for The Isolation of Mesenchymal Stem Cells 
from Wharton’s Jelly by Phosphate Buffer Saline
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Objective: The isolation of mesenchymal stem cells 
(MSCs) from the Wharton’s jelly (WJ) without degra-
dation of cellular surface receptors and protection cel-
lular function, proliferation and viability is important 
for research and clinical applications. In this study we 
have established a simple, rapid protocol without enzy-
matic treatment in less time to isolate MSCs from WJ. 
Materials and Methods: Human umbilical cords were 
collected after full-term deliveries and transported to the 
laboratory in sterile phosphate-buffered saline (PBS). 
Umbilical cords were cut into segments of 1–2 cm and 
removed cords vessels. The WJ sectioned were trans-
ferred into PBS and put on a shaker for 2 hours. The 
cord segments were discarded and the suspension was 
centrifuged and cultured in DMEM-LG supplemented 
with 10% fetal bovine serum for 5 days. The plastic 
adherent cells were investigated for surface markers 
CD90, CD105, CD73, CD44, HLA-DR, CD34/45, and 
CD133. Adipogenic, osteogenic, and chondrogenic dif-
ferentiations were performed to investigate mesenchy-
mal nature. 
Results: After 5 days, purified populations of spindle- 
shape MSCs were appeared and the cells then expanded 
until they reached subconfluence . The expanded cells 
were positive for CD90, CD105, CD73, CD44 , and 
negative for CD34/45, CD133 and HLA-DR surface 
markers. WJ-MSCs showed multilineage cell differen-
tiation potential into adipogenic, osteogenic and chon-
drogenic phenotypes. 
Conclusion: This study indicates that this non-enzy-
matic protocol can result in efficient isolation of MSCs 
from WJ with less time. The expanded cells expressed 
characteristic markers and presented typical functional 
properties of MSCs such as differentiation capacities.
Keywords: Mesenchymal Stem Cells, Wharton’s Jelly, 
Phosphate Buffer Saline

Ps-10: Effect of Digoxin on Mesenchymal Stem 
Cell Proliferation and Apoptosis
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Objective: Cardiac glycosides -such as digoxin or digi-
toxin- are the natural products that traditionally used to 
increase cardiac contractile force in patients with heart 
failure and cardiac arrhythmia. It has been shown that 
digoxin can directly inhibit the cell proliferation and 
lead to cell apoptosis. Present study was conducted to 
analyze the effect of digoxin in the cohorts of mesen-
chymal stem cells (MSCs) -based therapy.
Materials and Methods: MSCs were cultured and 
treated with different concentrations (0.1, 0.5, 1, 5, 7, 
10, 15, 20, 30 and 40 μM) of digoxin for 6, 12, 24 and 
48 hours.  MTT assay was performed for cell viability 
and proliferation study. Also, to evaluate cell apoptosis 
a TUNEL assay was conducted.
Results: After 24 and 48 hours, cell viability was sig-
nificantly decreased in 20, 30 and 40 μM concentrations 
(P<0.05), but significant decline in cell viability was 
observed only in 40 μM after 12 hours (P<0.05). Af-
ter 6 hours, cell viability of experimental groups had no 
significant differences toward control group (P>0.05). 
In addition, cell apoptosis was increased along with rise 
in drug concentration and time. After 24 and 48 hours, 
cell apoptosis in 10 μM, 20 μM, 30 μM and 40 μM con-
centrations were higher than control group, significantly 
(P<0.05).
Conclusion: According to our obtained results we sug-
gest that digoxin may lead to decline in cell survival 
ability and increase in cell apoptosis in a dose/time de-
pendent pattern.
Keywords: Digoxin, Mesenchymal Stem Cell, Apopto-
sis, Cell Proliferation

Ps-11: Nanofiber-Expanded Human Umbilical 
Cord Blood-Derived CD34+ Cell Therapy Accel-
erates Murine Cutaneous Wound Closure by At-
tenuating Pro-Inflammatory Factors And Secret-
ing IL-10
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Objective: Nanofiber-expanded human umbilical cord 
blood-derived CD34+ cell therapy is under considera-
tion for treating peripheral and cardiac ischemia. How-
ever, the therapeutic efficacy of nanofiber-expanded hu-
man umbilical cord blood-derived (NEHUCB) CD34+ 
cell therapy for wound healing and its mechanisms are 

yet to be established.
Materials and Methods: Human umbilical cord blood 
stem cells were isolated from freshly collected samples, 
and were expanded using novel nanofiber mediated 
expansion technology. Expanded cells characteristics 
were determined by flowcytometry. Cuteneous wound 
were developed in immunocompromised NOD/SCID 
mice. Nanofiber-expanded CD34+ stem cells were in-
jected to the mice using lateral tail vein and healing 
were measured. Cytoking and growth factor expression 
was measured by Real-time PCR methods from wound 
tissues. Histological analysis were performed to deter-
mine wound healing mechanisms. Finally mechanism 
confirmed using in vitro methods with human primary 
fibrobalst cells and stem cells.
Results: Using an excision wound model in NOD/
SCID mice, we show herein that NEHUCB-CD34+ 
cells home to the wound site and significantly accel-
erate the wound-healing process compared to vehi-
cle-treated control. Histological analysis reveals that 
accelerated wound closure is associated with the re-epi-
thelialization and increased angiogenesis. Additionally, 
NEHUCB-CD34+ cell-therapy decreases expression 
of pro-inflammatory cytokines, such as TNF-α, IL-1β, 
IL-6 and NOS2A in the wound bed, and concomitantly 
increased expression of IL-10 compared to vehicle-
treated control. These findings were recapitulated in 
vitro using primary dermal fibroblasts and NEHUCB-
CD34+ cells. Moreover, NEHUCB-CD34+ cells at-
tenuate NF-κB activation and nuclear translocation in 
dermal fibroblasts through enhanced secretion of IL-10, 
which is known to bind to NF-κB and suppress tran-
scriptional activity.
Conclusion: Collectively, these data provide novel 
mechanistic evidence of NEHUCB-CD34+ cell-medi-
ated accelerated wound healing.
Keywords: NEHUCB-CD34+ Cells, Cutaneous Wound, 
NOD/SCID Mice, NF-κB, IL-10
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Objective: Germ cells are responsible for the origin of 
new organisms and guarantee genetic continuity across 
the generations. Spermatogonial stem cells (SSCs) are 
a type of germ cells with unlimited proliferative poten-
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tial. Their pluripotency and lower ethical concerns have 
made them the most suitable candidates for biotechno-
logical, medicinal and transgenic studies as a substitute 
for embryonic stem cells. 
Materials and Methods: In this study, we designed a 
dual promoter based lentiviral vector in order to track 
the simultaneous activity of Stra8 and c-kit promoters 
monitored by expression analysis of their downstream 
reporter genes (ZsGreen and DsRed2, respectively). 
The functional activity of promoters engineered in this 
construct was evaluated by transfecting GC-1 spg germ 
cell line when cells were under-treatment with RA, tes-
tis extract and CHIR99021 (a reprograming factor) us-
ing flow cytometry and real-time PCR approaches. 
Results: We observed a different dynamic behavior of 
both promoters in the presence of extrinsic factors. The 
efficiency and accuracy of construct promoters in the 
presence of CHIR99021 were also analyzed and found 
to be comparable to the genomic endogenous promoters. 
Conclusion: Our designed vector with the advantage of 
having all the genetic regulatory elements in a unique 
construct, could report the genetic responses to the 
exogenous stimuli. Further studies regarding multiple 
promoters expression would be required to engineer 
lentiviral vectors as functional tools for tracking the de-
velopmental events in germ cells.
Keywords: Reporter Construct, Dual Promoters, Lentivi-
ral Vectors, Spermatogenesis
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Objective: Human embryonic stem cells (hESCs) can 
provide a promising source of midbrain dopaminergic 
(DA) neurons for cell replacement therapy in Parkin-
son’s disease.
Materials and Methods: In this study we used a de-
fined protocol to generate human DA progenitor cells 
from human embryonic stem cells that is based on dual 
SMAD inhibition and embryoid body (EB) formation. 
Results: Our results showed that the human DA pro-
genitor cells expressed the midbrain DA progeni-

tor markers,FOXA2, CORIN, LMX1A and LMX1B 
and can be successfully differentiate into TH+ mature 
neurons. We surveyed the proteome of the human DA 
progenitor cells for novel surface proteins in previous 
study which resulted in expression of CNTN2, Flot2 
and Calretinin. Flowcytometry analysis of these cells 
indicated that they express 20% CNTN2, 17% Flot2, 
11% Calretinin and 22% Corin. To evaluate the func-
tionality of these cells, we transplanted CNTN2+ cells 
in day 12 post neural induction into 6-OHDA-lesioned 
rats and also transplanted unsorted DA progenitor cells 
and human dermal fibroblasts (HDF) as control. The 
behavioral results of motor performance tests, such 
as apomorphine-induced rotation and cylinder test, 
showed that CNTN2+ cells can significantly improve 
motor behavior from week 2, compared to unsorted 
cells.
Conclusion: Our method is favorable in terms of ef-
ficiency and safety indicating promise approach for the 
development of cell-based therapies in Parkinson’s dis-
ease.
Keywords: Embryonic Stem Cell, Dopaminergic neu-
rons, Parkinson's Disease
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Objective: The aim of the present study was to evaluate 
the role of bFGF, BMP4 and noggin on cardiomyocyte 
differentiation from human adipose tissue-derived stem 
cells (ADSCs).
Materials and Methods: Human ADSCs were isolated 
from the adipose tissue samples of patients who under-
went abdominoplasty. ADSCs were characterized by 
flow cytometry analysis. Third-passaged ADSCs were 
cultured to reach 100% confluency. Cardiac differen-
tiation was induced by 4-day incubation of the ADSCs 
in DMEM plus 10% fetal bovine serum (FBS) or B27 
(1X), 10 ng/ml bFGF and 10, 20 or 50 ng/ml BMP-
4. After this initial stage, differentiation was continued 
in FBS-containing medium, and cardiac differentiation 
was examined after 21 days. The expression of cardiac 
transcription factors and cardiac-specific genes was 
evaluated by RT-PCR, quantitative real-time PCR, im-
munocytochemistry, flow cytometry and western blot 
analyses.  
Results: Three-week differentiated ADSCs showed the 
expression of cardiac transcription factors, GATA4 and 
MEF2C, and cardiac-specific genes, α-MHC, β-MHC, 
MLC2V, MLC2A and ANP. The expression of MLC2V 
and ANP mRNAs were at their highest level when the 
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initial phase of differentiation was performed in FBS-
containing DMEM and at the presence of 10 ng/ml 
bFGF and 20 ng/ml BMP-4. Immunocytochemical anal-
yses showed the expression of α-actinin and cardiac tro-
ponin I proteins in the ADSC-derived cardiomyocytes. 
As revealed by flow cytometry analysis, a significant 
proportion of the differentiated cells were stained posi-
tively for cardiac troponin I, and western blot analysis 
confirmed the expression of Connexin43, α-actinin and 
Desmin proteins.
Conclusion: The results of present study indicate an 
important role for bFGF and BMP-4 in cardiomyocyte 
differentiation from ADSCs. Moreover, cardiac differ-
entiation was more effective when the initial phase of 
differentiation was performed in FBS-containing me-
dium.
Keywords: BMP-4, Human ADSCs, Differentiation, 
Cardiomyocyte
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Objective: Integrated scale up production of hepato-
cytes from hESC spheres (hESpheres) in spinner flask 
will facilitate the application of hepatocytes in drug 
screening assays and in bioartificial livers. But there are 
some problems in spinner flask including its large vol-
ume and low surface area which can lead to reduction 
in dissolved oxygen and therefore hypoxia will increase 
in this condition which can affect the efficient differ-
entiation of hESpheres to hepatocytes spheres (hepato-
spheres).
In this study, we explored the role of hypoxia in compar-
ison with normoxia during differentiation of hESpheres 
to hepatospheres in suspension dynamic culture.
Materials and Methods: hESpheres by adding differ-
ent growth factors were differentiated to hepatospheres 
in spinner flask. The morphology, gene and protein ex-
pression of differentiated cells were compared under 
normoxia and hypoxia conditions.
Results: The cystic hepatospheres increased under hy-
poxia condition (30%) compared to normoxia (8%). The 
total sizes of hepatospheres under hypoxia condition 
were smaller than normoxia. Hepatospheres with ALB-
positive cells under hypoxia was less than normoxia 
condition (47 and 75%, respectively). The expression of 
AFP and AAT as early markers in hepatospheres, under 
hypoxia was more than normoxia condition.
Conclusion: Results showed that hypoxia reduces the 

efficiency of hepatocytes production from hESpheres 
in spinner flask. To achieve efficient integrated large 
scale differentiation of hESpheres to hepatospheres, 
it is necessary to develop large scale differentiation in 
computer-controlled bioreactor instead of uncontrolled 
spinner flasks. Computer-controlled bioreactors may 
help to produce high quality hepatocytes with appropri-
ate quantity for drug screening assays or bioartificial 
livers.
Keywords: Hypoxia, hESpheres, Stepwise Differentia-
tion, Hepatospheres, Spinner Flask
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Objective: Endoderm lineage is one of the important 
layers during human embryogenesis. Most cells in gut 
tube and its appendix -such as liver and pancreas- are 
derived from endodermal cells. Efficient and large scale 
production of endodermal cells as well as their deriva-
tion in-vitro are very important for drug screening as-
says, proteome analysis, artificial organ development 
in-vitro and animal model assessments. Therefore, de-
velopment of a high efficiency and cost-benefit proto-
col for scale up production of these cells from human 
embryonic stem cells (hESCs) is very essential.
In this study for the first time, we developed a new sim-
ple, efficient and cost-benefit protocol for large scale 
production of endodermal cells from hESCs in suspen-
sion culture.
Materials and Methods: Pluripotent hESpheres were 
differentiated to mesoendodermal cells at the first step, 
then to endodermal cells. During activin treatment, the 
concentration of this component and competency of en-
dodermal cells for differentiation to hepatocytes were 
evaluated. We also assessed the endodermal cells and 
hepatocytes production potential of this new protocol at 
large scale in spinner flask.
Results: In this study, it has been shown when hES-
pheres pretreated with high dose of WNT agonist, 
CHIR, followed by short term treatment -two days- in 
low concentration of activin; they were differentiated 
efficiently to endodermal cells in both static and dy-
namic suspension culture.
Conclusion: Pretreatment of hESpheres with high 
WNT agonist dose followed by low activin treatment 
was sufficient for differentiation of hESCs to endoder-
mal cells. The endodermal cells produced by this new 
protocol are useful tools for scale up production of 
hepatocytes or B-cells for other studies.



        CELL JOURNAL(Yakhteh), Vol 17, Suppl 1, Summer 201529 CELL JOURNAL(Yakhteh), Vol 17, Suppl 1, Summer 2015        28

Abstracts of the 11th Royan International Congress on Stem Cell Biology & Technology

Keywords: Human Embryonic Stem Cell Spheres, Dif-
ferentiation, Endoderm

Ps-17: The Effect of bFGF and Fetal Calf Serum 
on Proliferation of Chicken Primordial Germ 
Cells and Stromal Cells
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Objective: Chicken gonadal tissue has two cell popu-
lations, incuding primordial germ cells (PGCs) and 
stromal cells (somatic cells). PGCs are suitable source 
for production of chicken pluripotent stem cell lines 
in transgenic birds, and subsequently vaccine and re-
combinant protein productions. In general, the effect of 
growth factors such bFGF, mLIF and serum for prolif-
erative capacity in vitro are clear and important.
Materials and Methods: After incubation of fertilized 
chicken egg up to 6 days and isolation of primary go-
nadal tissues and culturing mixture of the cells -PGCs 
and stromal cells- these somatic cells proliferate in pre-
sent of fetal calf serum (FCS) and bFGF, as two impor-
tant factors for PGC culture. Somatic cells produce a 
multilayer feeder under the PGCs in primary culture and 
PGCs make a small cluster under these cells.
Results: In presence of growth factor and high volume 
of FCS (15%), only up to 4 or 5 days PGCs could be 
observed; while after that the stromal cells proliferate 
more than PGCs and cause PGCs disappearance.   
Conclusion: Until now, we have seen many researches 
about derivation and maintenance of chicken PGCs, 
with hopes to understand the mechanisms that occur 
during germline development and produce therapeutic 
agents by transgenic birds. There are still many un-
known questions in this area and this project will try 
to have efficient conditions for identification of suitable 
culture medium for long term culture of PGCs in vitro 
without serum and feeder cells.
Keywords: Chicken pluripotent Stem Cell Lines, Chicken 
gonadal Primordial Germ Cells, Proliferation, Growth 
Factors, Feeder Layer
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Objective: Because of plasticity and sensitivity of 
mesenchymal stem cells (MSCs), MSCs-based therapy 
faces with some limitations such as low proliferation 
rate of MSCs and cell death. In this regard, we evalu-
ated the effect of preconditioning of mesenchymal stem 
cells with serum deprivation and H2O2 on cell prolifera-
tion, viability and apoptosis.
Materials and Methods: MSCs were cultured and pre-
conditioned with serum deprivation and H2O2 for 6, 12, 
24 and 48 hours in 6 groups (Control, I: 5μM H2O2, 
II: 10μM H2O2, III: 5%FBS, IV: 5μM H2O2+5%FBS 
and V: 10μM H2O2+5%FBS). After these time periods 
of treatment, the MSCs were exposed to lethal dose 
of H2O2 (300 μM) for 24 hours. Then, MTT assay and 
trypan blue staining were conducted to evaluate the cell 
proliferation and viability. TUNEL assay was also done 
to study the cell apoptosis.
Results: According to our data, cell proliferation in 
groups IV and V were increased significantly compared 
to the other groups after 6, 12 and 24 hours of treat-
ment (P<0.05). After 48 hours, cell treatment with 5μM 
H2O2+ 5% FBS lead to significant increase in cell pro-
liferation (P<0.05). The cell viability study showed sig-
nificant increase in II, III, IV and V compared two other 
groups after 48 hours of treatment (P<0.05). Moreover, 
cell apoptosis of groups IV and V were significantly 
lower than control group after 12, 24 and 48 hours 
(P<0.05).
Conclusion: Our findings suggest that preconditioning 
with 5μM H2O2+5%FBS and 10μM H2O2+5%FBS can 
improve the cell proliferation and viability as well as 
lead to decline in cell apoptosis.
Keywords: Mesenchymal Stem Cells, Hydrogen Perox-
ide, Serum Deprivation
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Objective: Capability of embryonic carcinoma cells 
P19 in differentiation to cardiomyocyte had examined 
through inducing effects of Oxytocin (OT) and 5-Aza-
cytidin (5Az) individually and compared with each 
other in vitro condition.
Materials and Methods: Embryoid bodies (EBs) 
formed through hanging drops method. Then EBs were 
treated with (5Az) or (OT) as well as the EB medium 
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(Ctrl) until 12 days. The medium was renewed every 2 
days. Morphology and beating number per minute were 
recorded every two days by invert-microscopy. Viability 
was carried out by trypan blue every three days. The ex-
pression of several cardiomyocyte-associated genes was 
assessed in 7 days EBs by RT-PCR.
Results: The beating area percentage of EBs in OT 
treatments group was more than 5Az group in all days of 
experiment. However, only in final stage significant in-
crease in beating area of OT group was observed. There 
was no significant difference in viability and morpho-
logical changes between two groups. OT induction ex-
pressed three more specific proteins such as α–actinin, 
atrial natriuretic factor (ANF) and cardiac troponin T 
(cTnT) in cell culture than 5Az.
Conclusion: Statistical analysis in present study re-
vealed response to OT inducer is more excessive than 
5Az and EBs beating area percentage is significantly in-
creased in OT treatment particularly final stage.
Keywords: P19 Cells, Embryoid Bodies, Cardiomyo-
cytes, 5-Azacytidin, Oxytocin
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Objective: Consistent with necessity of the heart to high 
energy, the cardiac myocyte differentiation needs a quite 
high energy which is produced by mitochondria. Peroxi-
some proliferator-activated receptor (PPAR) γ co-activa-
tor 1α (PGC-1α) is a powerful transcriptional regulator 
of energetic pathways. PGC-1α is attached to PPARγ 
and accelerates the interaction of this protein with mul-
tiple transcription factors. In 2012, Spiegelman and his 
colleagues introduced Fndc5 as a PGC-1α dependent 
myokine that was secreted as irisin from the muscle into 
blood, which caused an increase in energy expenditure. 
Previous studies showed that transcript levels of Fndc5 
were high in heart and skeletal muscles of adult mouse. 
Our group found that Fndc5 expression is increased dur-
ing the process of cardiac differentiation of mouse em-
bryonic stem cells (mESCs) similar to PGC1α
Materials and Methods: In order to determine the 
correlation between PGC1α and Fndc5 in cardiac cell 
differentiation of mESCs, we utilized specific PPARγ 
agonist and antagonist during precursor cells (CPCs) 
formation of cardiac differentiation.                                              
Results: We assessed that a reduction in PGC1α expres-
sion, via treatment with GW9662 during CPCs forma-

tion stage, down-regulated FNDC5 transcript levels as 
well as mitochondrial markers which negatively influ-
enced on the whole process of cardiac differentiation 
efficiency. On the other hand, increase PGC1α expres-
sion during CPCs formation stage via rosiglitazone 
treatment increases Fndc5 expression level and mito-
chondrial markers transcription levels which enhanced 
cardiac differentiation efficiency.                                      
Conclusion: We concluded that PPARγ agonist and 
antagonist induced up and down-regulation of PGC1α 
and subsequently modulated the process of CPCs for-
mation through an alteration in Fndc5 and mitochon-
drial markers expression.
Keywords: Cardiac Differentiation, FNDC5, GW9662, 
Rosiglitazone, PGC-1α 
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Objective: Recent researches have indicated that amni-
otic fluid stem cells can provide unique source for clini-
cal applications and regenerative medicine. The aim of 
this study was to compare amniotic fluid derived stem 
cells (AFSCs) before and after vitrification/warming in 
optimized culture condition for efficient long-term stor-
age for therapeutic aims.
Materials and Methods: The amniotic fluid samples 
were obtained with informed consent of 6 pregnant 
women during an amniocentesis procedure in Teach-
ing-Alzahra hospital of Tabriz, Iran. Samples were cen-
trifuged at 1200 rpm for 10 min to obtain a pellet. The 
cells were seeded in 6 well plates without feeder layers 
and cultured in optimized culture condition separately 
for 4th passages, then isolated stem cells were vitrified/
warmed and compared for gene expression and specific 
CD markers in both fresh and vitrified conditions using 
RT-PCR and flowcytometry, repectively.
Results: The present study demonstrated that both fresh 
and vitrified AFSCs had high growth rates with stem 
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cell-like cell morphology in optimized culture condi-
tion and they showed adherent properties in plastic sur-
face. Fresh/vitrified AFSCs showed positive expression 
of Oct4 and Nanog genes and negative expression of 
CD31and CD45 markers which were equal in both fresh 
and vitrified cells. In contrast, expression of CD44 and 
CD90 in fresh cells were more than vitrified cells.
Conclusion: Our findings indicated that vitrification/
warming did not have any negative effects on specific 
markers and gene expression of AFSCs. We will further 
analyze our stem cells for differentiation abilities. Our 
data showed promising result for efficient long-term 
storage of AFDS cells for therapeutic aims in the future.
Keywords: Amniotic Fluid Stem Cells, Fresh and Frozen 
Cells, Flowcytometry
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Objective: Different ways have been tested for stem 
cells delivery in cell therapy experiments. One of the 
most convenient ways of stem cells administration is 
intravenous infusion. Very small embryonic-like stem 
cells (VSELS) are a rare population of stem cells in 
bone marrow that show some embryonic and adult stem 
cell characters. Ischemic was associated with significant 
increase on the number of circulating VSELS in PB. we 
transplanted very small embryonic like stem cells by 
intravenous injection in order to clarify whether these 
transplanted cells migrate into the injured spinal cord 
lesion.
Materials and Methods: Mouse BM aspirated from 
femur and then VSELS were isolated with FACS and 
cultured on C2C12 feeder layer cells. After charac-
terization with immunocytochemistry, labeled VSELS 
injected via tail vein to compression spinal cord injury 
model rats. 4 weeks after transplantation, tissue was as-
sessed with fluorescence microscopy and homming was 
evaluated by real-time PCR analysis and histological 
study for identification of injected population in site of 
injury
Results: Findings show that Very small embryonic-like 
stem cells can be isolated from BM by FACS and ex-
panded in vitro, revealed a large number of DiI-labelled 
cells in the lesion. Real-time PCR analysis confirmed 
that the expression of Oct4 mRNA was significantly in-

creased in the injury site. SSEA1 antibody positive also 
demonstrated that VSELS had migrated into the lesion.
Conclusion: Very small embryonic-like stem cells 
identified in mice and the mobilization of VSELS into 
PB occurs in rat with spinal cord injury.
Keywords: VSELSC, Homming, Compression SCI
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Objective: Cerebrospinal fluid (CSF) has a broad range 
of molecules, growth and neurotrophic factors which 
are essential for neurogenesis in embryos and adults. 
Bone marrow mesenchymal stem cells (BMSCs) are 
multipotent stem cells that can differentiate into the 
cells with neural-like phenotype under the induction of 
appropriate growth factors. According to the significant 
role of retinoic acid (RA) in neurogenesis, the aim of 
this study was to induce differentiation of BMSCs into 
neuron-like cells using CSF, RA and combinative form 
of CSF and RA.
Materials and Methods: Bone marrow mesenchymal 
stem cells were isolated and characterized. The CSF 
was prepared from cisterna magna of 19 days Wistar 
rat embryos. Then BMSCs were induced by 5% CSF 
(CSF group), 10-6 µM retinoic acid (RA group) and 
CSF plus RA (CSR group) for 12 days. Morphology 
of differentiated cells was examined by inverted micro-
scope and axonal outgrowth was measured using the 
image J software. In addition, the expression of neural-
specific markers (Nestin and MAP-2) was examined by 
Immunocytochemistry. 
Results: The specific - neuronal morphology was 
observed in differentiated cells. The maximum axon 
length was seen in CSR group on 12th day of induc-
tion. The results of immunocytochemistry showed the 
expression of Nestin, a neuroprogenitor marker, in all 
treated groups. However, MAP-2, known as a mature 
neural marker, was expressed only in CSR group.
Conclusion: According to the findings of this study, the 
synergistic effect of CSF and RA enhances the differ-
entiation of BMSCs into neuronal and glial phenotypes 
in vitro.
Keywords: BMSCs, CSF, RA, Neuron-Like Cells, Dif-
ferentiation
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Objective: Tissue engineering using stem cells is a 
promising method for tendon regeneration. Cyclic 
stretch is one of the important factors affecting differ-
entiation of mesenchymal stem cells (MSCs) into teno-
cytes.Utilization of such mechanical signal may im-
prove tenogenic differentiation of stem cells in vitro and 
can be used in tendon tissue engineering applications.
Materials and Methods: The aim of this work was to 
study the effect of cyclic strain on tenogenic differentia-
tion of rabbit adipose-derived mesenchymal stem cells 
(rADSCs). After isolation of rADSCs from abdomi-
nal fat tissue, characterization by flow cytometry and 
assessment of multilineage differentiation potential, 
pellets of passage 3 cells were cultivated on a PolyDi-
MethylSiloxane (PDMS) substrate. A cyclic uniaxial 
stretch device, which had been previously developed in 
National Cell Bank of Iran, Pasteur Institute of Iran, was 
used for mechanical stimulation.The substrate was sub-
jected to cyclic stretch (10% strain, 1 Hz frequency) for 
24 h. Real-time PCR method was used to examine the 
expression of collagen type I (col I) and decorin as two 
important tenogenic markers.
Results: Regarding flow cytometry results, expression 
levels of cell surface proteins were highly character-
istic of MSCs. Multipotency of isolated rADSCs was 
confirmed by their multilineage differentiation. Ac-
cording to real-time PCR results, application of cyclic 
uniaxial stretch increased the expression of Col I (by 
6 folds) and Decorin (by 1.5 folds) compared to the 
control group.
Conclusion: The higher expression of Col I and Decor-
in, in response to mechanical stretch, indicates the posi-
tive effect of such mechanical signal on tenogenesis and 
that uniaxial stretch can be used as an effective tool in 
rADSC stenogenic differentiation and tendon tissue en-
gineering.
Keywords: Mesenchymal Stem Cells, Uniaxial Stretch, 
Tenogenic Differentiation
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Objective: Vascular endothelial cells are subjected to 
shear and tensile stresses induced by blood flow and 
pressure, respectively. Cells assigned to cover the tis-
sue engineered vessels have been already isolated from 
several human sources such as blood vessels, bone 
marrow, and recently adipose tissue. There have been 
studies concerning the differentiation of adult stem 
cells into ECs, mostly using mesenchymal stem cells 
(MSCs). When subjected to different mechanical stim-
ulations, MSC differentiation varies. For example, Flu-
id shear stress can induce their differentiation towards 
endothelial cells and the process is believed to play an 
important role in vasculogenesis and cardiac repair.
Materials and Methods: Human adipose-drived mes-
enchymal stem cells (AdMSCs), were characterized 
in passage 3 using flow cytometry. In order to mimic 
the in vivo conditions, AdMSCs were cultured in tubu-
lar silicone scaffolds, and then exposed to endothelial 
growth factor (VEGE) for 7 days or shear stress of 4/49 
dyn/cm2 for 24 hours, using a perfusion bioreactor. In 
order to examine the differentiation, the expression 
level of vWF, as an endothelial specific gene, was stud-
ied using real-time PCR, and for studying the stability 
of differentiation, the mRNA levels of this gene were 
quantified, upon completion of each test, as well as on 
the 5th and 10th days after the test.
Results: According to real-time PCR results, immedi-
ately upon the completion of mechanical and chemical 
tests as well as on the 5th and 10th days after the ex-
periments, the mRNA level of vWF was higher in the 
mechanical group (approximately 5.28, 1.18 and 2.97 
respectively), compared to the chemical ones (approxi-
mately 1.1, 1.69 and 1.28 respectively).
Conclusion: The findings of this study indicate that 
shear stress alone can be an endothelial differentiation 
factor by itself. It was demonstrated that in 10 days af-
ter exposure of mesenchymal stem cells to shear stress 
and chemical signals, stability in the expression of vWF 
gene could be observed. The results of this study can 
be used as a tool to achieve a practical and stable en-
dothelial differentiation of ADSCs, for application in 
cardiovascular treatments.
Keywords: Mesenchymal Stem Cells, Endothelial Cells, 
Cell Differentiation, Shear Stress, VEGF
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Objective: Primordial germ cells (PGCs) in many spe-
cies initiate gametogenesis by formation of intercon-
nected cells known as germline cysts. Recent studies 
have confirmed this conserved phase of PGCs develop-
ment in males of Xenopus, mouse and Drosophila, but 
there is no report of cystogenesis in avian PGCs. Con-
sidering the only reported exception of germline cyst 
formation is C. elegans, this study was carried out to 
investigate the presence of germline cyst formation in 
the ostrich embryo as an avian model.
Materials and Methods: A total number of 50 ostrich 
eggs were incubated at 36-37°C temperature and 25 ± 
2% relative humidity with tilting to 90° at 4 h intervals. 
Seven faulty eggs were discarded at the second week 
but the others were incubated for 20, 26, 30, 36 and 42 
days. Left testicles of obtained embryos were dissected, 
photographed and fixed in formaldehyde or glutaralde-
hyde fixators for preparation of paraffin or resin sec-
tions. For light microscopy the sections were stained by 
H&E, PAS, Masson’s trichrome, Alcian blue and tolui-
dine blue.
Results: In the paraffin sections of 26, 30, 36 and 42 
days old embryos, a few aggregations of PGCs were ob-
served. In the resin sections some aggregations of PGCs 
were thought to be connected to each other. In the resin 
sections the joint cytoplasm of these cells and intercon-
nected cell boundaries were confirmed.
Conclusion: The phase of germline cyst formation is 
conserved in the ostrich similar to the mouse and Xeno-
pus. Although ostrich PGCs localize to the genital ridge 
before the embryonic day 20, they seem to form multi-
nucleated cysts some while after this day. Observation 
of germline cysts in the embryonic testis is not suitable 
using the paraffin sections, but in the accurately pre-
pared resin sections they are readily recognizable.
Keywords: Germline Cyst, Germ Cell, Avian Embryo, 
Ostrich
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Objective: The pivotal functions of aromatase and its 
product intrafollicular estrogen in regulation of follicu-
lar growth and development are well known. Estrogen 
mainly mediates its effects in ovarian cells through es-
trogen receptor β (ERβ). ERβ can act in both up- and 
downregulation of target genes via recognizing bind-
ing sites on genome. Despite several reports focused 
on aromatase, the regulation of aromatase coding gene 
(CYP19A1) expression has not been extensively studied 
in human cumulus cells (CCs). CYP19A1 is expressed 
in ovarian cells via an ovarian-specific promoter II 
(PII). Furthermore, given the ability of ERβ to binds to 
ERE half sites (estrogen responsive elements half sites) 
that exist in PI.3 and PI.4, we challenged the hypothesis 
that the ERβ may be a regulator of aromatase expres-
sion by investigate incorporation of ERβ on promoter 
regions of CYP19A1 gene.
Materials and Methods: Cumulus oocyte complexes 
were obtained from 20 infertile patients with tubal fac-
tors or/and egg donor who underwent ovarian stimula-
tion with GnRH agonist or antagonist for intracytoplas-
mic sperm injection. Only the CCs from MII oocytes 
were selected for this study. The association of ERβ 
with three promoter regions (PII, PI.3 and PI.4) of CY-
P19A1 gene was examined using Chromatin Immuno-
precipitation (ChIP) assay.
Results: Our data revealed that ERβ are incorporated 
into the three analyzed regulatory regions; however, in 
women with GnRH agonist protocol, its incorporation 
on promoter PII is significantly higher than other pro-
moters. In contrast, in women with GnRH antagonist 
protocol, incorporation of ERβ on promoter PI.3 and 
PI.4 is significantly higher than promoter PII.
Conclusion: Our results have shown that human cu-
mulus cell aromatase is controlled, in part, by locally 
produced estrogen hormone through its receptor (i.e., 
ERβ). This steroid hormone receptor can be added to 
the other regulatory transcription factors which direct 
the expression of the CYP19A1 gene in human cumu-
lus cells.
Keywords: Estrogen Receptor Beta, CYP19A1, Cumulus 
Cell
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Objective: Brain stroke is one of serious problems 
which leads to disability and morbidity. There is no 
effective treatment recovering neurological functions. 
Recently, cell therapy with mesenchymal stem cells 
transplantation opens a hopeful window to approach to 
brain stroke because of their neuro-protection and anti-
apoptotic effects. In this study, we design an experiment 
to define the optimum time for injecting mesenchymal 
stem cells (MSCs) and get the best neurological out-
come.
Materials and Methods: The MSCs were isolated 
from Sprague Dawley rats’ tibias and femurs and they 
were expanded till passage 4. Some Mesenchymal stem 
cell markers were assessed for isolated cells including 
CD44, CD90, CD29 and CD34. The middle cerebral ar-
tery occlusion (MCAO) was performed to induce brain 
stroke. The MSCs were injected in different time con-
taining 1 hour, 12 hours, 1 day, 3 days, 5 days and 7 
days after MCAO. The neurological function and brain 
damage were evaluated for 28 days after MSCs trans-
plantation.
Results: The isolated MSCs were positive for CD44, 
CD90, and CD29 and negative for CD34. The exami-
nation for neurological function shows that injection 
of MSCs in 12 hours after MCAO had the best effect 
through other groups and it has also the least brain vol-
ume damage.
Conclusion: The injection of MSCs in 12 hours after 
MCAO is an effective way to reduce the brain stroke 
consequences, in addition it makes brain damage less 
than the other time MSCs injection.
Keywords: Mesenchymal Stem Cells, Brain Stroke, Dif-
ferent Times
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Objective: Nowadays, brain stroke leads to a signifi-
cant part of the adult mortality and morbidity and also 
it could result in some neurological deficits in the pa-
tients’ lives. Cell therapy has opened a new approach to 
treat the brain ischemia and reduce its terrible effects on 
the patients’ lives. There are several articles which show 
that the cell therapy could be beneficial for treating 

brain stroke. In this study, we have planned to present 
a new cell therapy method for brain stroke by admin-
istration of Mesenchymal stem cells and differentiated 
neural stem cells without astrocytes.
Materials and Methods: The mesenchymal stem 
cells (MSCs) were isolated from tibia and femur of a 
250-300 g rat and they were cultured in DMEM/F12, 
10% fetal bovine serum, 1% Pen/Strep. Neural stem 
cells were isolated from 14 days rat embryo ganglion 
eminence and were cultured in NSA media containing 
Neurobasal, 2 % B27, bFGF 10ng/ml and EGF 20 ng/
ml after 5 days they formed some neurospheres. The 
isolated neural stem cells were differentiated to neural 
lineages by adding 5% fetal bovine serum to their cul-
ture media. After 48 hours the astrocytes were depleted 
by using MACS kit.
Results: The group that received MSCs systemically 
and differentiated neural stem cells without astrocytes 
had the best neurological outcomes and the least infarct 
volume and apoptosis. It could be understood that this 
cell therapy method might cause almost full recovery 
after brain stoke
Conclusion: Using combination cell therapy with 
MSCs and differentiated neural stem cells with re-
moved astrocyte could provide a novel method for cur-
ing brain stroke
Keywords: Neural Stem Cells, Mesenchymal Stem 
Cells, Brain Stroke, Astrocyte
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Objective: Brain stroke is the second most important 
events that lead to disability and morbidity these days. 
Although, stroke is important, there is no treatment for 
curing this problem. Nowadays, cell therapy has opened 
a new window for treating central nervous system dis-
ease. In this study, we have designed an experiment that 
the combination cell therapy mesenchymal and neural 
stem cells was used for brain stroke.
Materials and Methods: The mesenchymal stem cells  
(MSCs) were isolated from adult rat bone marrow and 
the neural stem cells were isolated from ganglion emi-
nence of rat embryo 14 days. The MSCs were injected 1 
day after middle cerebral artery occlusion (MCAO) and 
the neural stem cells transplanted 7 days after MCAO. 
After 28 days, the neurological outcomes and brain le-
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sion volumes were evaluated. Also, the activity of Cas-
pase 3 was assessed in different groups.
Results: The group which received combination cell 
therapy had better neurological examination and less 
brain lesion. Also the combination cell therapy group 
had the least Caspase 3 activity among the groups.
Conclusion: MSCs therapy is more effective than Mes-
enchymal stem cell therapy and neural stem cell therapy 
separately for treating the brain stroke in rats.
Keywords: Mesenchymal Stem Cells, Neural Stem Cells, 
Combination Cell Therapy, Brain Stroke
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Objective: Extracellular matrix (ECM) components 
play a critical role in regulating cell behaviors. Interac-
tions between ECM components and cells are important 
in various biological processes, including cell attach-
ment, survival, morphogenesis, spreading, proliferation, 
and gene expression. In this study the in vitro responses 
of human induced pluripotent stem cells (hiPSCs) on 
polycaprolactone (PCL) electrospun nanofibrous scaf-
fold were reported in comparison with those of the cells 
on corresponding solution-cast film scaffold.
Materials and Methods: The properties of the scaf-
folds were investigated by fourier transform infrared 
(FT-IR) spectroscopy and scanning electron microscopy 
(SEM) and The resulting cells were analyzed for adhe-
sion genes and protein expression by qRT-PCR and im-
munocytochemistry. 
Results: Our results demonstrated that the nanofibrous 
scaffold showed better support for the attachment and 
proliferation of hiPSCs than their corresponding film 
scaffold. Indeed, toxicity test indicated that the electro-
spun nanofibrous scaffold was more biocompatible than 
PCL solution-cast film scaffold and nanofibrous scaffold 
could significantly improve the cell viability of hiPSCs.
Conclusion: Consequently, we emphasize that hiPSCs 
can sense the physical properties and chemical compo-
sition of the materials and regulate their behaviors ac-
cordingly and Nanofiberous PCL scaffold can be used 
as a suitable broad spectrum scaffold for hiPSCs.
Keywords: Adhesion, Proliferation, hiPSCs, Electrospin-
ning, Scaffold
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Objective: Bone tissue engineering is an interesting 
approach for the treatment of Bone fractures, osteo-
porosis, malformation, and clinically important bone 
diseases. Electrospun poly-L-lactide (PLLA) aligned 
nanofibers improve osteogenic differentiation of mes-
enchymal stem cells because of their niche-mimicking 
features exploited to regulate stem cell attachment, 
proliferation, differentiation and function in vitro and 
in vivo. Osteoblast differentiation is tightly regulated 
by post transcriptional regulators such as microRNAs; 
thus controlling miRNA activity in hMSCs can be an 
effective tool for enhancing the induction of osteogen-
esis for tissue engineering purposes.
Materials and Methods: In this study, aligned  PLLA  
nanofibrus  scaffolds were fabricated using electrospin-
ning technique. Human adipose tissue derived stem cells 
(hAD-MSCs) were  seeded  on  aligned electrospun fi-
brous with an initial cell density of 2 × 105 cells per cm2 
and incubated in the osteogenic medium for 21 days. 
Then we investigated the miRNA expression profile dur-
ing osteogenic differentiation of hADSCs, and assessed 
the role of nanofibrous topographies on the osteogenic 
differentiation potential of hADSCs in comparison with 
TCPS. Putative targets of the miRNAs were predicted 
using online software miRanda, TargetScan, miRBase 
which identified its regulatory network, molecular func-
tion, biological processes and its target genes involved in 
negative regulation of osteoblast differentiation. miRNA 
expression profiles during osteogenic differentiation of 
MSCs were verified using quantitative real-time poly-
merase chain reaction (qRT-PCR).
Furthermore,TGF-beta signaling pathway activity has 
been analyzed as an important regulatory pathway of 
osteogenesis.
After 7, 14, 21 days  osteogenic commitment of os-
teoblasts was evaluated by measuring ALPase activity, 
extracellular calcium deposition ,specific staining and 
evaluation of some main osteogenic marker genes.
Results: These findings demonstrate that hADSCs, 
cultured on electrospun PLLA aligned fibers, had high-
er ALP activity and calcium deposition in comparison 
with Tcps. Thus aligned nanofibrus provides a good en-
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vironment for cell growth and osteogenic differentiation 
and have great potential in the bone tissue engineering.
Furthermore, our study reveals more details about oste-
ogenic differentiation of hADSCs and suggests control-
ling miRNA activity in hMSCs, as a novel biomarker, 
through effect of nanofibrus scaffolds on miRNAs pro-
filing and pathways involved in osteogenesis. Taking 
together, it can be an effective tool for enhancing the in-
duction of osteogenesis for tissue engineering purposes.
Conclusion: These results suggest that PLLA aligned 
nanofibers could influence on the expression of miR-
NAs, as a novel approach for controlling osteoblast dif-
ferentiation.
Keywords: microRNAs Profile, Electrospinning, Topog-
raphy, Nanofiber, Osteogenic Differentiation
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Objective: Neural stem cells of adult mammalian brain 
have the potential ability to be used as a source of tis-
sue of autologous cell replacement strategies for the cell 
treatment of neurodegenerative diseases. Neural stem 
cells (NSCs) are self-renewable in culture and can gen-
erate mature neural progeny which display the charac-
teristics of functional neurons and glia. This cell popula-
tion could therefore be suitable source for cell therapy 
in the treatment of neurodegenerative disease. Our goal 
in this study was to characterize the neural stem cells 
isolated from subventricular zone.
Materials and Methods: The subventricular zone 
(SVZ) was microdissected from Rhesus Macaque mon-
key (male) and dissociated with trypsin, the single cell 
was cultured into NSC medium. Flow cytometry analy-
sis, Immunofleoroscent staining and qRT-PCR were 
performed in the fourth passage. Karyotype of iso-
lated neural stem cells from Monkey’s SVZ was also 
checked. Furthermore, the ability of colony formation 
from single cell was evaluated.
Results: Immunofleoroscent staining and flow cy-
tometry analysis of NSC-SVZ showed that these cells 
were NESTIN+, GFAP+, SOX1+, SOX2+ and  PAX6+ in 
the expansion of Neural stem cell medium. NESTIN, 
GFAP, SOX1, SOX2 and PAX6 showed high level of 
gene expression at the forth passage. Karyotype anal-
ysis showed a normal male chromosome complement 
(42, XY).

Conclusion: Our study demonstrated that the cells 
have characteristics of neural stem cells. It seems that 
these cells were suitable option for cell replacement of 
neurodegenerative diseases.
Keywords: Neural Stem Cells, Subventricular Zone, 
Self-Renewal, Rhesus Macaque Monkey, Neurodegen-
erative Diseases
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Objective: Articular cartilage is an avascular tissue 
with limited intrinsic healing capacity. Among all pos-
sible cell sources for cartilage repair, mesenchymal 
stem cells (MSCs) have attracted a great deal of inter-
est for such application. Matrix synthesis enhancement 
for cell-based cartilage regeneration aims at providing 
anchorage support to cells and localizing them in the 
injury site after implantation in order to prevent delami-
nation and failure of the graft. It is becoming increas-
ingly clear that differentiation of MSCs is controlled 
by mechanical signals. Mechanical forces which are 
generated within the cell in response to its surround-
ing extracellular matrix play major roles in determining 
cell fate. The aim of this study is to assess the effects 
of cyclic hydrostatic pressure on chondrogenesis of en-
capsulated MSCs.
Materials and Methods: Rabbit adipose-derived 
(AD)-MSCs and chondrocytes were obtained from 
National Cell Bank of Iran (Pasteur Institute of Iran) 
and at passage 4, they were encapsulated in alginate 
hydrogels and then incubated at 37°C for 0, 7 and 14 
days. Thereafter, half of the samples were exposed to 5 
MPa of cyclic hydrostatic pressure at 0.5 Hz for 7 days 
and the remaining samples were incubated at 37oC and 
used as the control group. Cellular toxicity, adhesion 
and proliferation of encapsulated cells were evaluated. 
The expression of SOX9 in encapsulated cells after hy-
drostatic pressure application was quantified using real-
time PCR.
Results: According to cell adhesion and proliferation 
results, alginate capsules which were used for 3D cell 
culture resulted in higher cell densities and provided 
better microenvironments for cells, compared to 2D 
culture plates. Based on the MTT assay results, all cell 
viabilities in alginate capsules after 3, 7 and 14 days 
were greater than 90%.
The expression of Sox9, as an important chondrogenic 
marker, in MSCs was increased by 3.5 folds in response 
to the application of hydrostatic pressure, compared to 
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the control group. The expression of this gene was in-
creased over time, so that it was 2 times higher on day 
21 compared to that on day 7.
Conclusion: According to proliferation and MTT as-
says, alginate provides a good 3D environment for cells. 
The application of hydrostatic pressure on alginate-en-
capsulated MSCs increases the expression of Sox9, as a 
chondrogenic gene, and can be used in cartilage tissue 
engineering applications. Such alginate structure with 
differentiated MSCs can be injected to cartilage defects.
Keywords: Hydrostatic Pressure, Hydrogel, Mesenchy-
mal Stem Cells, Sox9, Chondrogenesis
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Objective: Infection of bone (osteomyelitis) remains 
one of the most challenging problems in the field of 
orthopedic surgery. Currently, treatment consists of 
certain medications, surgical procedures such as de-
bridement, and use of grafts. Such therapies have been 
reported to have limited abilities to treat osteomyelitis. 
Furthermore, they would be associated with a range of 
additional problems. On the other hand, mesenchymal 
stem cells (MSCs) have emerged as suitable cellular 
material for regeneration of large defects in bone tissue. 
To investigate therapeutic effects of MSC on osteomy-
elitis, one approach would be to experimentally create 
the osteomyelitis in animal model and transplant MSCs 
into the defect.
Materials and Methods: In current study, the osteo-
myelitis was experimentally induced in the legs of rab-
bit using injection of S. aureus. Then, the rabbits were 
divided into 4 experimental groups according to the 
treatment that they received: 1- antibiotic, 2- antibiotic+ 
scaffold+ fibrin glue, 3- antibiotic+ scaffold+ MSCs+ 
fibrin glue and 4- MSCs+ scaffold+ fibrin glue. Finally, 
the groups were compared using radiological images, as 
well as pathological and histological sections.
Results: According to our findings, there was a varia-
tion between different groups in terms of the disorder 
treatment. The third group has shown greater improve-
ment than the other groups.
Conclusion: In general it could be concluded that the 
application of MSCs with antibiotics would be effective 
in treatment of osteomyelitis.

Keywords: Osteomyelitis, Bone Tissue Regeneration, 
Mesenchymal Stem Cells
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Objective: Stem cells from human exfoliated decidu-
ous teeth (SHEDs) are a population of highly prolif-
erative cells capable of differentiating into osteogenic, 
odontogenic, adipocytes and neural cells. Vitamin D3 
metabolites such as 1α,25-dihydroxy vitamin D3 are 
key factors in the regulation of bone metabolism. The 
aim of this study was to investigate the effect of 1α,25-
dihydroxy vitamin D3 on osteogenic differentiation (al-
kaline phosphatase activity and Alizarin red staining) of 
stem cells of exfoliated deciduous teeth.
Materials and Methods: Dental pulp was removed 
from freshly extracted primary teeth and immersed in a 
digestive solution. Then dental pulp cells were immersed 
in α-MEM culture medium, added with 10% FBS (fetal 
bovine serum). After the third passage, cells were iso-
lated from the culture plate and were used for osteogenic 
differentiation. As a control group, cells were cultured in 
osteogenic cell culture medium and as a case group cells 
were cultured in osteogenic culture medium supplement-
ed with 100 nM 1α,25(OH)2D3. Alkaline phosphatase 
(ALP) activity  and alizarin red staining were analyzed 
to evaluate the osteogenic differentiation at day 21. The 
results were analyzed using t-test.
Results: Significant increase was in ALP activity of 
SHEDs after treatment with 1α,25(OH)2D3 in com-
parison to cells in control group (P=0.002). Aliza-
rin red staining demonstrated that cells exposed to 
1α,25(OH)2D3 induced higher mineralized nodules 
(P<0.001).
Conclusion: Osteoblast differentiation in SHEDs was 
stimulated by 1α,25(OH)2D3. Based on these findings, 
we conclude that 1α,25 (OH) 2D3 can be used as osteo-
genic inducer in tissue engineering.
Keywords: Stem Cells, Dental Pulp, Deciduous Tooth, 
1α, 25-dihydroxyvitamin D3
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Objective: Traumatic injury to the spinal cord causes 
cell death, demyelination, axonal degeneration, and 
cavitation resulting in functional motor and sensory 
loss. Stem cell therapy is a promising approach for 
spinal cord injury (SCI). Various cell types have been 
transplanted into the injured rat spinal cord and most of 
them resulted in functional recovery. Although neural 
progenitor cells (NPCs) had the best results because of 
the similarity of spinal cord to their favorable niche, the 
major problem is that they are not autologous.
Materials and Methods: In this study, we transplanted 
human induced neural progenitor cells (hiNPCs) which 
were trans-differentiated from adult human fibroblasts 
by the force defined transcription factors into the injured 
spinal cord of adult Wistar rats at 6 days after injury. 
Behavioral analyses were performed from the time of 
the initial injury until 7 weeks after SCI.
Results: Our results show the presence of a substantial 
number of surviving hiNPCs in the injured spinal cord 
up to 6 weeks after transplantation. Grafted hiNPCs sur-
vived and differentiated into the three major neural line-
ages (neurons, astrocytes, and oligodendrocytes). These 
cells also migrate to the rostral and caudal parts of the rat 
spinal cord. Furthermore, we observed that injured rats 
receiving hiNPC transplants had improved functional re-
covery as assessed by the Basso, Beattie, and Bresnahan 
Locomotor Rating Scale and grid-walk analysis.
Conclusion: Our data provide strong evidence in sup-
port of the feasibility of iNPCs for cell-based therapy in 
patient with SCI.
Keywords: Spinal Cord Injury, Trans-Differentiation, In-
duced Neural Progenitor Cell, Transplantation, Rat
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Objective: The stem cells are non-differentiated cells 
which can potentially produce every cell and tissue of 
human body. Therefore, the stem cells have special state 
in tissue engineering and renewal medicine. Using this 
technology in different societies concerns different ju-
ridical laws and regulations. According to noticeable 
success of our country in this field, it seems that it is 
necessary to prepare and compile special regulations 
and laws for this case ever-increasingly.
In this paper, in addition to rendering science generali-
ties we will discuss Jurisprudence and Juridical of this 
regard.

Materials and Methods: Our method is so that we will 
evaluating different technical dimensions of problem. 
at first and second steps, we will investigate different 
jurisprudence and juridical reasons of the case and 
thirdly we will select some justifications for critique 
and evaluation.
Results: Goals, importance and the necessity of study:
1. Clearing present Jurisprudence and Juridical state of 
Iran’s Stem Cells (present state)
2. Comparing the Islamic jurisprudence in the Imamia 
sect with the newest methods of stem cells’ treatment 
and research.
3. Resolution of jurisprudence challenges concern with 
stem cells recovery and other resources of its produc-
ing.
4. Recommend of some juridical laws and regulations 
in order to:
1. Recovery of embryonic stem cells for research and 
treatment
2. Using of adult stem cells for research and treatment
3. Resolution of adverse events and dangers of other 
application of stem cells
4. Supervising laws for research centers and institu-
tions. 
Conclusion: We hope that this paper prepares the sub-
strate of compiling different enactments and laws in 
this area and trial dangers/disadvantages versus advan-
tages in order to enter in health and treatment field via 
this case.
Keywords: Stem Cells, Shiites’ Jurisprudence, Juridical 
Bases
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Objective: Poor cell survival ability and limited func-
tional benefits have restricted the efficacy of bone 
marrow mesenchymal stem cells (BMMSCs) in cell 
therapy. Recently, it has been reported that hypoxia 
preconditioning of BMMSCs in vitro before transplan-
tation can enhance the survival and therapeutic proper-
ties of these cells. Present study investigated the effect 
hypoxic preconditioning of mesenchymal stem cells 
with hydrogen peroxide with (H2O2) and cobalt chlo-
ride (CoCl2) on cells proliferation, viability and apop-
tosis in vitro.
Materials and Methods: Bone marrow mesenchymal 
stem cells preconditioned with H2O2, CoCl2 as hypoxia 
mimetic agent and both H2O2, CoCl2 for 6, 12, 24 and 
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48 hours. Then, the MSCs were exposed to lethal dose of 
H2O2 (300 μM) for 24 hours followed by 24 hours recov-
ery. MTT assay and trypan blue staining were conduct-
ed to evaluate the cell proliferation and viability. Also, 
TUNEL assay was done to study the cell apoptosis.
Results: According to our data, cell proliferation in 
group preconditioned groups increased significantly 
compared to the other groups after 6, 12, 24 and 48 
hours (P<0.05). Cell survival significantly increased in 
preconditioned groups with H2O2 and hypoxia after 6, 
12, 24 and 48 hours (P<0.05). Moreover, cell apoptosis 
was decreased in preconditioned groups significantly 
than control group after 6, 12, 24 and 48 hours (P<0.05).
Conclusion: This study clearly demonstrated that hy-
poxic preconditioning with H2O2 and CoCl2 can im-
prove the cell proliferation and viability as well as lead 
to decline in cell apoptosis.
Keywords: Mesenchymal Stem Cells, Hypoxic Precondi-
tioning, Hydrogen Peroxide, Cobalt Chloride
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Objective: The alkylating agent temozolomide is the 
major chemotherapeutic drug used clinically in the 
treatment of glioblastoma multiforme. Glioblastoma is 
still associated with a poor prognosis, because after first 
treatment it recurs, and then, displays resistance to fur-
ther temozolomide treatment. Therefore, resistance is a 
major obstacle to glioblastoma therapy. Studies show 
that the combination therapy with natural substances 
can enhance the anticancer activity of temozolomide. 
Thymoquinone is a bioactive ingredient from Nigella 
sativa and has been investigated for its anticancer ac-
tivities in a variety of cancer cell lines. This study inves-
tigated the mechanism behind temozolomide-induced 
cell death and the possibility that thymoquinone might 
increase temozolomide efficacy.
Materials and Methods: Dose response study was per-
formed to determine the suitable doses of each drug for 
using in these experiments. U87MG cells were treated 
with 10, 20, 50 and 100 µM temozolomide and 10, 20, 
50, 100, 150 and 200 µM thymoquinone alone, and also 
in combination of 20 µM temozolomide with 10, 20, 50, 
100, 150 and 200 µM thymoquinone for MTT assay. For 
other tests, concentration of 20 µM temozolomide and/
or 50 µM thymoquinone were chosen. For quantifica-
tion of apoptosis, necrosis and autophagy, the cells were 
acridine orange ethidium bromide stained and detection 
of acidic vesicular organelles was performed. Data were 
analyzed by one-way ANOVA and P<0.05 was consid-
ered significant.

Results: Temozolomide and thymoquinone, alone and 
in combination, decreased significantly cell viability 
in U87MG cells, in a concentration and time depend-
ent manner. Temozolomide induced both apoptotic cell 
death and cytoprotective autophagy which was sup-
pressed by thymoquinone, resulting in a decrease in 
autophagy and an increase in apoptosis.
Conclusion: Autophagic cell death plays a crucial role 
in the fate of cells after temozolomide treatment, and 
mechanism of reduction of cell resistance to temozo-
lomide by thymoquinone maybe attribute to blocking 
of autophagy.
Keywords: Temozolomide, Glioblastoma Multiforme, 
Thymoquinone, Apoptosis, Autophagy
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Objective: Cartilage defects are very difficult to heal 
due to its limited ability of self-repair and regeneration. 
Therefore cartilage tissue engineering using porous 
scaffolds, chondrocytes or human mesenchymal stem 
cell and bioactive instructive cues has been evolved 
promising approach to treat cartilage defects. Collagen 
as a natural biomaterial is extensively investigated for 
preparation of porous scaffolds for cartilage tissue en-
gineering applications. Growth factor and therapeutics 
are employed for maintenance of cell viability, prolifer-
ation and promotion of tissue regeneration. Insulin ad-
ministration has demonstrated its ability to prolong the 
survival of chondrocytes and prevent the formation of 
necrosis in 3D collagen hydrogel construct. Controlled 
and prolonged delivery of the insulin using PLGA mi-
cro beads into porous collagen matrix has been demon-
strated to be useful in cartilage tissue engineering. Our 
purpose was to prepare a controlled insulin releasing 
scaffold with controlled pore structure as a bioactive 
3D culture system for cartilage tissue engineering.
Materials and Methods: Insulin was microencapsulat-
ed in PLGA microbeads using w-o-w double emulsion 
technique. The recovered microbeads were washed 
with water and freeze-dried in a freeze drier. The col-
lagen-microbead hybrid porous scaffold was prepared 
by a freeze-drying method using pre-prepared ice par-
ticulates of a diameter range of 150 μm-250 μm as po-
rogen. collagen solution was mixed with the prepared 
microbead suspension at a ratio of 9:1 to prepare micro-
bead dispersed collagen solution.The manipulation was 
carried out at 4ºC and the mixture was magnetically 
stirred.The final mixture was molded in a frame tem-
plate. Then the mold was freeze-dried and cross-linked 
EDC and NHS in ethanol for 24 hours at room tempera-
ture.The cross-linked scaffold was washed and freeze-
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dried to prepare hybrid scaffold of collagen-microbead.
Bovine articular chondrocytes were cultured in tissue 
culture flasks DMEM containing 10% fetal bovine se-
rum, 4500 mg/L glucose, 4 mM glutamine, 100 U/mL 
penicillin, 100μg/mL streptomycin, 0.1 mM nonessen-
tial amino acids, 0.4 mM proline, 1 mM sodium pyru-
vate and 50 μg/mL ascorbic acid. The confluent mon-
olayer of the cells was harvested using trypsin/EDTA 
treatment and seeded into the scaffolds by dispensing 
80 μL of cell suspension (7.5×105 cells/scaffold). The 
cell-scaffold constructs were incubated for 3 hours in a 
CO2 incubator to allow the seeded cells to adhere over 
the scaffolds.
Results: The scaffolds had controlled pore structure 
and the large pores were replica of the ice particulates 
used during fabrication process. The large pores were 
connected to each other with interconnected pores. The 
hybrid scaffold exhibited a homogeneous spatial distri-
bution of micro beads throughout the pore walls. The 
mechanical strength of the scaffolds was determined us-
ing a compression test. The result indicated the control 
and collagen-micro bead hybrid scaffolds had high me-
chanical strength (150,155KPa respectively).
The release profile from microbeads showed an initial 
burst release (33% in day 1) followed by a rise in cu-
mulative insulin (upto 3 weeks) and a very slow release 
phase (4th week). The scaffolds showed high cell seed-
ing efficiencies and the seeding efficiencies of the scaf-
folds were 87.12 ± 1.13% (control) and 86.99 ± 1.38% 
(experiment).
Conclusion: The collagen-micro bead hybrid scaffold 
demonstrated a high mechanical strength and a stable 
release of insulin for 4 weeks. The released insulin dem-
onstrated its effect on cultured chondrocytes for their 
survival and proliferation. The bioactive hybrid scaffold 
should be useful for maintenance of prolonged survival 
and proliferation of cultured chondrocytes towards the 
application in cartilage tissue engineering.
Keywords: Insulin, Cartilage, Collagen, PLGA
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Objective: Human-induced pluripotent stem cells (hiP-
SCs) as unlimited source with great differentiation po-
tential have attracted many surgeons and scientists at-
tention for cell replacement therapies and liver tissue 

engineering applications.
Materials and Methods: In the present study, Poly-
ethersulfone (PES) nanofiberous scaffold was fabri-
cated by electrospinning technique and their surfaces 
were modified by plasma treatment and collagen (COL) 
coating. Scaffold characterization was performed using 
scanning electron microscopy (SEM), ATR-FTIR and 
MTT assay. Then the hepatogenic potential capacity of 
hiPSCs after cultured on PES/COL scaffolds was eval-
uated using real-time RT-PCR and immunocytochemis-
try (ICC) during 20 days.
Results: SEM results showed nanofibrous and porous 
structure of fabricated PES/COL scaffolds before and 
after surface treatment with no significant effect on 
the scaffolds structure. Presence of collagen on the 
surface of scaffolds was confirmed using ATR-FTIR 
spectroscopy.
Results of MTT assay demonstrated that biocompat-
ibility of scaffolds was significantly increased by colla-
gen coating according to the enhanced proliferation rate 
of hiPSCs cultured on PES/COL in comparison to the 
PES. Analyses of two important definitive endoderm 
specific markers- SOX17 and FoxA2- using real-time 
RT-PCR and ICC indicated that these mRNA and pro-
tein levels were increased after 5 days of hepatogenic 
induction.
In addition, to determine hepatic differentiation of hiP-
SCs cultured on PES/COL, the expression of albumin 
and α-fetoprotein (αFP) were evaluated by ICC after 20 
days while differentiated cells were intensely stained 
for albumin and αFP in comparison to the controls. Also 
Real Time RT-PCR analysis showed increased expres-
sion of albumin, αFP, cytokeratins 8/19 and Cyp7A1 
genes over the course of the differentiation program. 
Conclusion: Our results demonstrated that hepatogenic 
differentiation potential of hiPSCs were significantly 
increased by PES/COL nanofibrous scaffolds, sug-
gestng that it could also be considered as a promising 
candidate for liver tissue engineering and regenerative 
medicine applications.
Keywords: hiPSCs, Hepatocyte, PES Nanofiber, Colla-
gen, Tissue Engineering
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Objective: Breast cancer is the most common cause 
of cancer death among women worldwide. Aberration 
in signal transduction pathway of ErbB family in hu-
man tumors is a common phenomenon. ErbB4 as an 
oncogene and also tumor suppressor is one of the mem-
bers of ErbB family. ErbB4 overexpression has been 
observed in approximately 50% of breast cancer cases. 
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miRNAs are the large subgroup of noncoding RNAs 
with 18-25 nucleotides inhibiting the expression of tar-
get genes by means of binding to their 3'UTR. They can 
also play role as an oncogene and/or tumor suppressor. 
In recent years, the association of some SNPs located 
in either miRNA seeds or 3'UTR of their target genes 
with the risk of breast cancer have been proved in some 
populations.
Materials and Methods: miRNASNP database was 
used to identify the miRNAs with the ability to bind to 
the 3'UTR of ErbB4 transcripts. In next step, miRTar-
Base and DAVID databases were used to investigate the 
function and the related signaling pathways of obtained 
miRNAs.
Results: In silico investigation of SNPs in the 3'UTR 
of ERBB4 gene showed that rs13423759 could alter the 
binding properties of miR-548aa. By reviewing the lit-
erature and with regards to molecular enrichment analy-
sis from miRWalk and DAIVID database, we realized 
that miR548aa targetome could act in some molecular 
signaling pathways such as: PI3K-AKT, JAK/STAT and 
MAPK signaling pathways; therefore, miR-548aa could 
be considered as an oncomiRNA. Since SNP rs13423759 
causes loss of binding between miR-548aa and its target 
(ERBB4), this SNP could be proposed as a good-prog-
nostic factor by reducing the activity of miR-548aa.
Conclusion: SNP rs13423759 could function as a good 
prognostic factor by disrupting the repressive activity 
of miR548aa
Keywords: Breast Cancer, ErbB4, microRNA, SNP
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Objective: Tissue engineering approaches based on de-
cellularized extracellular matrix (ECM) scaffolds have 
been widely used as an alternative strategy for organ 
reconstruction. In reality, The ECM is a structurally 
enviromental 3D complex, composed of the secreted 
products of resident cells which provides the mechani-
cal framework for each tissue or organ and is a substrate 
for cell signaling. Here, we present ECM powders de-
rived from human nasal septum cartilage to functional-
ize surface of nanofibrous scaffolds for cartilage tissue 
engineering applications.
Materials and Methods: Human cartilage was physi-
cally shattered, then decellularized sequentially with use 
of sodium dodecyl sulfate (SDS) and a nuclease solution 
and ground to powders by milling. Then electrospun 
composite scaffolds combining poly 3-hydroxybutyrate 

(PHB) and poly 3-hydroxybutyrate-co-3-hydroxyvaler-
ate (PHBV) functionalized covalently with ECM pow-
ders using reactive carboxyl groups (-COOH) through 
alkaline hydrolysis. Moreover, human adipose-derived 
stem cells (hASCs) cultured on biofunctional and balk 
scaffolds as well as tissue culture plate during 21 days 
to investigate their metabolic activity.
Results: On histology, decellularized tissues showed 
most of the ECM components after removal of the cell 
fragments. In an in vitro study, cells were cultured on 
fibrous mats presenting these ECM powders showed a 
significant increase in metabolic activity comparing to 
untreated scaffold and tissue culture plates as control. 
Masson’s trichrom staining also showed the preserva-
tion of the matrix structure integrity after decellulariza-
tion.
Conclusion: We believe that human ECM powders 
could act as efficient biomaterial for tissue engineering 
and have great potential for meeting new challenges in 
regenerative medicine, particularly in relation to carti-
lage reconstruction.
Keywords: Tissue Engineering, Scaffold, Cartilage, De-
cellularization
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Objective: The exact mechanism by which endothe-
lin-1 (ET-1) and angiotensin II (Ang II), and their an-
tagonist effects in physiology are controversial subjects 
among researchers. Therefore, the aims were to deter-
mine the effects of bosentan and losartan on oxidative 
stress and serum cortisol levels.
Materials and Methods: The design included two ex-
periments. First, contain four groups: group 1 saline in-
fusion, group 2 ET-1 infusion, group 3 Bosentan + ET-
1, and group 4 Losartan + ET-1. Second one includes: 
Group 1 Saline infusion, group 2 Ang II infusion, group 
3 Losartan + Ang II, and group 4 Bosentan + Ang II.
Results: In the experiment I, demonstrated that bolus 
infusion of losartan significantly decreased serum cor-
tisol, while bosentan slightly reduced it versus ET-1. 
Beside that, from experiment II, bosentan could signifi-
cantly decrease cortisol compared with Ang II neither 
losartan nor Ang II changed it significantly in compari-
son with Ang II and saline group. Furthermore, bosen-
tan caused rising in MDA concentration according to 
ET-1 infusion, but losartan slightly decreased it. MDA 
in Ang II infusion dramatically became high in com-
parison with saline infusion, both losartan and bosen-
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tan not significantly returned it to the base line levels. 
The serum glucose concentration clearly rose in losartan 
infusion, but bosentan affected it significantly. Serum 
chloride in both bosentan   and losartan significantly in-
creased according to ET-1. Both ET-1 and Ang II infu-
sions for one hour led to increase Mg++ concentration in 
concomitant with saline infusion, while Bosentan and 
losartan did not change it as compared with ET-1 and 
Ang II respectively.
Conclusion: Both ET-1 and Ang II antagonists reduced 
cortisol levels, but they did not change lipid peroxida-
tion marker as elevated by Ang II infusion. Interesting-
ly, ET-1 and Ang II markedly can increase serum Mg++ 

levels, but their antagonists could not return to the nor-
mal levels.
Keywords: ET-1, Ang II, Cortisol, Magnesium
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Objective: Systemic sclerosis is a connective tissue dis-
ease with unknown pathogenesis. A complex interaction 
among endothelial and immune cells results in fibro-
blast activation which produce high amount of extracel-
lular matrix in damaged organs. Lack of suitable animal 
model or limitation of developmental studies in human, 
could direct us for development of new therapies. As we 
know, embryonic stem cells (ESCs) have unique char-
acteristics in cell-based studies. However, availability 
of human ESCs is the major limitation of these cells. 
Induced pluripotent stem (iPS) cells may represent a 
potential strategy to overcome the limitations of human 
embryonic stem cells (ESCs) and have the potential to 
mimic human disease, and also can be differentiated 
into one or more cell types to find out diseases patho-
genesis. Since the need for a reliable and reasonable 
source for scleroderma pathogenesis evaluation remains 
as a challenge, we decided to derive iPS from patients as 
an appropriate model to find out mechanism underlying 
this disease progression.
Materials and Methods:To achieve this, we obtained 
skin samples from three patients with SSC and three 
healthy volunteers as control. In the next step, we tried 
to establish several iPS cell lines from each patient us-
ing retrovirus vectors carrying the four defined pluripo-
tency factors including Oct4(O), Sox2(S), c-Myc(M), 
and Klf4(K). Afterward, a series of experiments carried 
out to confirm their typical ES-like cellular character-
istics with respect to pluripotency markers expression 
using RT-PCR and immunocytochemistry.

Results: Fibroblast derived iPS cells (SSC-hiPSC) 
were characterized and showed ESC like properties due 
to expression of OCT4, NANOG, TRA-1-60 and TRA-
1-81 pluripotency markers using immunocytochem-
istry. It has been demonstrated that exogenous genes 
(OSKM) expression has been decreased dramatically in 
iPS cells against pluripotent genes (OCT4, NANOG). 
SSC-hiPSCs were able to differentiate to 3 germ layers 
in vitro. SSC-hiPSCs  showed normal karyotype. These 
cells were also stained by alkaline phosphatase. To be 
mentioned, There was not any significant difference be-
tween normal and patients' derived iPS cells and also 
between different iPS  cells from one or more patients 
due to their characterizations.
Conclusion: In this project, for the first time we were 
successful to derive iPS cells from human fibroblasts 
from systemic sclerosis patients, that can be used for 
differentiation to endothelial and fibroblast cells which 
may help us to find out pathogenesis mechanism of this 
disease.
Keywords: Systemic Sclerosis, Cell Therapy, Induced 
Pluriotent Stem Cells
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Objective: Mesenchymal stem cells (MSCs) are multi-
potent stem cells with capacity to differentiate into 
several mesenchymal lineages. MSCs can be isolated 
from a variety of tissues including bone marrow and 
adipose tissue, which are the most common sources of 
these cells. However, MSCs from these different sourc-
es have different characteristics. The aim of this study 
was the isolating of adipose tissue MSCs (AT-MSCs) 
from guinea pig and assessing their growth properties 
and differentiation potentials.
Materials and Methods: In this study, epididymal adi-
pose tissues (ATs) were collected from 3 healthy young 
(4 months old) guinea pigs and the culture was expand-
ed through eight successive passages. AT-MSCs at pas-
sages 2, 5 and 8 were seeded in a 24-well plate with 
5×104 cells per well in triplicate. Cells were collected 
from each well 1-8 days after seeding and counted mi-
croscopically to determine population doubling time 
and cell growth curves. Furthermore, we analyzed AT-
MSCs differentiation ability to osteogenic and adipo-
genic lineages by using alizarin red and oil red attaining 
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method.
Results: AT-MSCs attached to the culture flask and 
displayed spindle-shaped morphology in all passages. 
Growth curves showed good enough proliferation abil-
ity in all passages especially in the second and fifth pas-
sages. Growth and proliferation rate of AT-MSCs in the 
second passage was more than the fifth and eight pas-
sages. The PDT of the passages two, five and eight were 
61.8, 64.2 and 73.8 h, respectively. According to the 
results, guinea pig AT-MSCs could easily differentiate 
into osteogenic and adipogenic lineages when cultured 
in specific culture media.
Conclusion: AT-MSCs were spindle-shaped in all pas-
sages. The increase in the PDT of AT-MSCs occurs with 
the increase in cell age. AT-MSCs from guinea pig can 
be an appropriate candidate for use in cell therapy and 
preclinical studies in guinea pig animal model.
Keywords: Mesenchymal Stem Cells, Guinea Pig, Adi-
pose Tissue, Bone Marrow, Growth Properties
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Objective: Mesenchymal stem cells (MSCs) from vari-
ous species and sources can be enriched by isolation 
of cells with fibroblast-like morphology. They have a 
high ability to renew and differentiate into various line-
ages. MSCs have been studied in regenerative medicine 
because of their unique immunological characteristic. 
However, before clinical application, animal models 
are needed to demonstrate their safety and efficacy. The 
purpose of this study was isolating mesenchymal stem 
cells from guinea pigs bone marrow (BM) and assess-
ing their growth kinetics.
Materials and Methods: Bone marrow tissues were 
collected from both tibia and femur bones of three 
healthy young (4 months old) Guinea pigs and cultured. 
The extracted cells were subcultured from primary 
to passage five. BM-MSCs of passages 2 and 5 were 
seeded in 24-well plates at a density of approximately 
5×104 cells per well, in order to determine the popula-
tion duplication time (PDT) and growth curves; each 
day, the cells of three wells were enumerated and the 
PDT was determined. Moreover, BM-MSCs of passage 
3 were cultured in osteogenic and adipogenic differen-
tiation media.
Results: BM-MSCs were adhered to the flask and 

showed a fibroblastic-like morphology when plated. 
Growth and proliferation rate of BM-MSCs in the sec-
ond passage was more than the fifth passage except in 
day 6. The PDT of the passages two and five were 60.1 
h and 65.6 h, respectively. Moreover, after culture of 
BM-MSCS in differentiation media, the cells differenti-
ated toward osteoblasts and adipocytes were verified by 
positive staining with Alizarin Red S dye and Oil Red O 
staining, respectively.
Conclusion: Guinea pigs BM-MSCs were shown to be 
a valuable source of stem cells at passage 2 and they can 
be a good model in regenerative medicine and cellular 
studies.
Keywords: Bone Marrow, Mesenchymal Stem Cell, 
Guinea Pig, Characterization, Osteogenic and Adipo-
genic Differentiations
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Objective: Routinely, Fibrin glue is produced from pe-
ripheral blood plasma. It contains fibrinogen, thrombin, 
factor 13 and calciumchloride. It is vastly used instead 
of sutures to seal and stop bleeding in surgeries. Fibrin 
glue is an approved agent by FDA that plays hemostatic 
role in body. Production of Fibrin glue from umbilical 
cord blood (UCB) as a biological waste makes this pro-
cedure safe and cost effective approach with therapeutic 
applications.
Materials and Methods: Fibrinogen was isolated from 
cord blood plasma using protamine sulphatare and by 
mechanical and chemical methods. Umbilical cord 
blood platelet (UCB-Pl) with concentration of 2×109 

cells/ml (to provide coagulation factor 13) and calcium 
chloride were used to isolate and activate thrombin. In 
that stage, Fibrin clot was formed by mixing fibrinogen, 
thrombin and UCB-PL in defined and qualified concen-
trations. The prepared glue was used in different sur-
geries such as Pterygium, Cartilage avulsion, Crohn's 
disease, Kienbock as cell delivery vehicle.
Results: The results were acceptable by surgeons. Av-
erage clotting time was measured to be between 10-20 
seconds and the adhesiveness has been stabilized for 1 
month at room temperature and 37°C. The mean con-
centration of fibrinogen was 10.8 ± 2.3 mg/ml SD. The 
concentration of factor 13 in thrombin was 2.9 ± 0.4 
IU/ml, PL 9.9 ± 2.8 and fibrinogen components 7.1 ±  
0.9. Total protein concentration for fibrinogen compo-
nent and thrombin are 16.6 ± 4.1 and 18.4mg/ml ± 3.5, 
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respectively.
Conclusion: Although the concentrations of fibrino-
gen and thrombin in cord Blood are less than peripheral 
blood, the clotting time is acceptable (in range of 10-20 
seconds) and the stability is the same with commercial 
products.
Keywords: Fibrin Glue, Umbilical Cord Blood, Fibrino-
gen, Thrombin
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Objective: Expansion of cord blood mononuclear cells 
in vitro is a solution for the low number of umbilical 
cord blood unit cells in cord blood transplantation. 
Platelet extract has been introduced as a supplement for 
mesenchymal stem cell culture in cell therapy. The pur-
pose of this study was to investigate the effect of um-
bilical cord blood platelet lysate (UCB-PL), in prolif-
eration, survival and differentiation rate of mononuclear 
cells derived from cord blood.
Materials and Methods: Platelet lysate were prepared 
by mechanical method in concentration rang of 2×109 

plt/ml from cord blood. Mononuclear cells were isolat-
ed by using hydroxyethyl starch from cord blood. They 
were seeded in 5×105-1×106 celles/ml and cultured 
in presence of Flt3L (50ng/ml), Tpo (10ng/ml), SCF 
(50ng/ml) concentrations of UCB-PL (0-10%) In the 
positive control group, cells were cultured in a medium 
containing cytokines while negative controls were cul-
tured in a medium lacking cytokines. The effective dose 
and cell viability were assessed by Trypanblue. Colony 
assay method was used to assess the differentiation of 
mononuclear cells. The expression of CD34+ as a stem 
cell marker was performed byqRT- PCR method.
Results: Higher concentrations of 5% UCB-PL was cy-
totoxic for cells. In the presence of 5% UCB-PL, MNCs 
had higher proliferation than other groups. In this par-
ticular group significant increase of colony forming units 
BFU-E, CFU-GMMM and CFU-GM were detected. An 
increased expression of CD34+ gene for cultured MNCs 
in different days was also observed when compared to 
the other groups.
Conclusion: Our results indicate that 5% UCB -PL can be 
used as a supplement in MNC cultured cells and in cord 
blood hematopoietic stem cells for cell therapy purposes.
Keywords: Proliferation and Differentiation, Platelet 
Lysate Derived from Umbilical Cord Blood, Colony 
Assay
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Objective: ESCs are pluripotent cells with the ability 
to differentiate in vivo and in vitro into all proper cell 
types of the embryo. Researchers found that a stepwise 
process -through the stages of lung embryonic devel-
opment- is required to obtain efficient production of 
differentiated lung epithelium cells such as alveolar 
epithelial type II (AETII) cells. The aim of this study 
was to differentiate mESCs into AETII cells by using 
A549-Condition Medium (A549-C.M) plus hydrocor-
tisone in vitro.
Materials and Methods: The mESC line, Royan 20, 
was induced to differentiate using adherent culture 
method and without the formation of embryoid body 
in serum-free differentiation (SFD) media. For defini-
tive endoderm (DE) formation, IDE2 was added in the 
media for 6 days. For AETII-like cells induction, the re-
sulting DE was treated with A549-C.M plus hydrocorti-
sone in SFD media for 9 days. By the end of day 15, the 
produced cells were collected and analyzed by quanti-
tative PCR, immunocytochemistry and flowcytometry 
for markers of embryo, DE and AETII cells. To confirm 
the generation of AETII-like cells on an ultrastructural 
level, TEM analysis was performed.
Results: Differentiated cells displayed increased SP-A, 
SP-B, SP-C and SP-D (surfactant proteins, AETII cells 
specific markers) expression consistent with AETII 
cells production. We founded ~24.12% of ESCs dis-
played immunoreactivity to SP-C (unique feature of 
AETII cells which is commonly used to identify these 
cells from other lung parenchymal cells) after exposure 
to A549-C.M plus hydrocortisone. There was minimal 
production of Foxa2 a marker of definitive endoderm 
and Oct4, a marker of pluripotency. TEM exhibited ul-
trastructural features characteristic of AETII cells, in-
cluding cytoplasmic lamellar bodies (LB) -organelles 
that contain pulmonary surfactant proteins. Presence of 
the LB is a criterion traditionally used for the identifica-
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tion of AETII cells.
Conclusion: We have developed a new in vitro model 
to differentiate AETII cells from mESCs for future basic 
research and potential therapeutic application.
Keywords: A549-C.M, Hydrocortisone, AETII Cells, 
mESCs, Differentiation
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Objective: MicroRNAs control the gene regulatory 
circuitry in embryonic stem cells (ESCs). Ground state 
pluripotency is a cell state in which pluripotency is 
established and maintained primarily via efficient in-
hibition of the ESCs’ intrinsic propensity to differenti-
ate. We hypothesized that microRNAs associated with 
ground state pluripotency might contribute to this dif-
ferentiation-suppressing behavior.
Materials and Methods: Mouse ESCs were cultured 
and maintained under serum, 2i (dual inhibition of 
GSK3 and ERK signaling), and R2i (dual inhibition of 
TGFβ and ERK signaling) conditions, and subjected 
to small RNA sequencing. Overexpression of the can-
didate microRNAs was achieved by transient transfec-
tion of mature microRNA mimics. TaqMan and SYBR 
Green-based systems were used to quantify microRNAs 
and mRNAs, respectively.
Results: MicroRNA profiles showed that 2i- and R2i 
ESCs (which are collectively considered here as ground 
state ESCs) were much more similar to each other than 
to serum-grown cells. Chromosomes 2 and 12 were ob-
served to contribute the highest number of microRNAs 
to the ESC microRNAome in serum- and ground-state 
ESCs, respectively. A closer look at these two chromo-
somes revealed that a large microRNA cluster embed-
ded in the Sfmbt2 locus was upregulated in serum ESCs 
while another large microRNA cluster in Dlk1-Dio3/
Meg3 locus was upregulated in ground state ESCs. Be-
cause microRNAs upregulated in ground state ESCs 
were predicted to inhibit developmental pathways, we 
performed functional analysis for the candidate microR-
NAs associated with ground state pluripotency and ob-
served that they inhibited multi-lineage differentiation 
of ESCs both generally and efficiently.
Conclusion: We found that the expression pattern of 

large microRNA clusters embedded in imprinted loci of 
the genome can distinguish serum- from ground-state 
ESCs. Additionally, we identified novel microRNAs in 
2i- and R2i-ESCs contributing to the maintenance of 
ground state pluripotency, generally by blocking ESC 
differentiation.
Keywords: MicroRNA, Ground State Pluripotency, Em-
bryonic Stem Cells, Differentiation
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Objective: Deregulation of key genes that control self-
renewal and cell fate decisions in hematopoietic stem 
cells (HSCs) can contribute to the onset and progres-
sion of leukemia. Musashi2 (Msi2) is a RNA-binding 
protein that is highly expressed in HSCs and leukemic 
stem cells (LSCs). The elevated level of Msi2 leads to 
the downregulation of the cell-fate determinant, Numb, 
which is in association with other signaling pathways 
such as hedgehog and notch that ultimately reduces the 
growth of LSCs. In this study we knocked down Msi2 
using siRNA. To investigated the effect of Msi2 knock-
down on the expression levels of Numb, P21 (the cell 
cycle gene) and Bcl-2 (an anti-apoptosis gene), we used 
HL-60 and K562 cell lines (an AML and CML cell line, 
respectively).
Materials and Methods: Lipofectamin RNAiMax was 
used for transfection of siRNA. For real-time PCR we 
used SYBR-Green master mix purchased from Takara 
(Japan). Lipofectamin RNAiMax, siRNA and other 
reagents were purchased from Invitrogen.
Results: Real-time PCR analyses showed high expres-
sion of Msi2 in HL-60 and K562 cells, while with in-
hibition of Msi2 by siRNA, Numb is increased. Msi2 
silencing inhibited cell growth and caused cell cycle 
arrest by increasing the expression of p21. In addition, 
knocking-down of Msi2 promoted cellular apoptosis 
via the downregulation of Bcl-2 expression.
Conclusion: Commonly used drugs for leukemia, such 
as Imatinib which targets tyrosine kinases, do not ef-
fectively eradicate LSCs which are thought to be re-
sponsible for the leukemia progression. Therefore, 
identification and inhibition of signaling molecules/
pathways such as Musashi-Numb axis that involved in 
the survival and self-renewal of LSCs will offer effec-
tive therapeutic strategies aiming to eradicate LSCs. 
Musashi is a master switch (“on” and “off” key) for 
Numb. Musashi-Numb pathway can control the dif-
ferentiation and apoptosis of LSCs, and raise the pos-
sibility that targeting this pathway may provide a new 
strategy for the therapy of LSCs.
Keywords: Musashi, Msi2, Numb, CML Stem Cells
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Objective: Investigating effects of mechanical stimula-
tions on stem cell fate has been carried out widely and is 
currently one of the developing fields in stem cell related 
researches. One of the well-known aspects of these bio-
physical cues is the effect of dynamic characteristics of flu-
id flow on stem cell behavior at a specific condition. Cur-
rent study is going to investigate the mechanical response 
of a mesenchymal stem cell (MSC) as a whole, and subcel-
lular elements such as nucleus and microtubules individu-
ally, located at a typical parallel plate flow (PPF) bioreactor 
with the aid of finite element method (FEM).
Materials and Methods: Two different FEM models of 
MSC were employed to simulate this phenomenon. The 
first one proposed to be an ideal ellipsoidal bulk body 
without any subcellular elements and the other proposed 
to have an interconnected network of microtubules and 
nucleus as well. These models were located at the fully 
developed section of a PPF bioreactor and experienced 
laminar flow regimes at the biological range. Using the 
fluid-structure interaction method, the solutions for both 
solid and fluid domains were obtained at once. Further 
to take the elements to be linear elastic material, the 
problem was solved at stationary state.  
Results: The results showed that the hydrodynamic 
pressure rather than the shear rate is the dominant fac-
tor in fluid flow induced deformation of the MSCs. In 
addition, the notable effects of subcellular elements on 
the mechanical properties and response of the cell were 
observed. Also the most affected regions and elements 
under such circumstances and withstanding of microtu-
bules under stresses exerted to the cell were acquired.
Conclusion: Involving effective subcellular elements 
besides the logical simplifications can elucidate the re-
sponse of the MSC to mechanical stimulations. Further-
more, this kind of simulations can help researchers to 
optimize designing variables of the cellular experiments 
in vitro
Keywords: Mesenchymal Stem Cell, Microtubules, Me-
chanical Stimulation, Fluid-Structure Interaction, FEM
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Objective: Tissue engineering as a subfield of regen-
eration medicine is based on living cells, signaling 
factors, scaffolds and bioreactors. Scaffolds which 
are substrates for cell attachment, can act as physical 
and chemical signaling factors, simultaneously. In this 
study, polycaprolacton/collagen nanofiber modified 
with graphene nanoplatelet was utilized to prepare a 2D 
scaffold using electrospinning technique. Nanofibers 
are used to mimic the extracellular matrix conditions. 
On the other hand, graphene is able to absorb proteins 
and low molecular weight chemical molecules on its 
surface and consequently affect cell proliferation and 
differentiation. Composites comprising nanofibers and 
graphene can be used as new scaffolds in tissue engi-
neering. In this study, SEM, FTIR and MTT analyses 
were used for characterization and cell compatibility 
assessment of scaffold.
Materials and Methods: Nanofibrous PCL/ collagen 
scaffolds were prepared using electrospinning technique. 
PCL/ collagen (75:25) was dissolved in 90% acetic acid 
to obtain a homogeneous 15% (w/v) solution. The elec-
trical field used for electrospinning, flow rate and dis-
tance between tip and collector were 20 kV, 0.3 ml/h and 
15 cm, respectively. Dispersed 1% (w/w) nanographene 
in DMF was sprayed on the nanofiber. SEM was used to 
study the morphology of prepared scaffold.
Scaffold was cross-linked utilizing glutaraldehyde va-
por with a concentration of 10% for 64 h. Before cell 
culture, the prepared scaffold was exposed to ultravio-
let (UV) light for 45 min on both sides, in order to be 
sterilized, and then placed in a 24-well culture plate. 
The effect of scaffold on the proliferation of rat adipose 
mesenchymal stem cells (rAMSCs), obtained from na-
tional cell bank of Iran, was studied by incubating cells 
with scaffold extract as culture medium for 24 h and 
then performing MTT test. Cell attachment on the scaf-
fold was examined by SEM.
Results: SEM image of scaffold indicated the modi-
fication of nanofibers with nanographene. In FTIR 
diagram, 1750-1640, 3500-3100, 1350-1000 and 2750-
1750 peaks were related to C O, N H, C N and graphene, 
respectively, confirming the preservation of material 
chemical structure. SEM images revealed the excellent 
cell attachment on the scaffold. Results of MTT assay 
showed 22% increase in cell proliferation compared to 
the control, during 24 h.
Conclusion: The results of scaffold examination ini-
tially approved its application in tissue engineering. 
The effect of nanofibers and graphene in neural tissue 
engineering was shown. Graphene causes the neuritis 
outgrowth from the neuron cell. Therefore, this scaf-
fold can be a good substrate for neural differentiation 
of stem cells.
Keywords: PCL/ Collagen Nanofibers, Nanograghene, 
Stem Cell, Tissue Engineering
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Objective: Today, type I diabetes prevalence falls into 
an increasing rate, so the various approaches are ex-
amined for its control and treatment. Among them cell 
therapy, as a new method, come into consideration. But 
still finding an appropriate source of stem cells and their 
differentiation to insulin producing cells (IPCs) need 
more investigations. In the present study, we examined 
the effect of neuronal conditional medium (NCM) on 
differentiation of human Wharton's jelly mesencymal 
cells (hWJMCs) by evaluation of Pdx1 and Nestin ex-
pression.  
Materials and Methods: The hWJMCs were isolated 
by explant culture and they were assessed with flow-
cytometery for expression of stem cell surface factors 
including CD34,CD44,CD45, CD73 and CD90. NCM 
medium was harvested from Wistar rats brain extract. 
Then the cells were cultured in various concentrations 
of NCM medium (20, 40 and 60%) supplemented with 
2% FBS in DMEMF12 (5 mM glucose) + 10 mM nico-
tinamide and 1/100 ITS (Insulin-transferrin-selenium, 
Gibco) for one week. After that, the expression of Nes-
tin and Pdx1 were evaluated by immunocytometery and 
semi-quantitative RT-PCR, respectively. 
Results: The isolated cells demonstrated the mesenchy-
mal nature, because they were negative for CD34 and 
CD45 whereas they expressed CD45, CD73 and CD90. 
Also, semi-quantitative RT-PCR showed that higher 
NCM concentrations could lead to more insulin and 
Pdx1 expression which are key factors in differentiation 
to IPCs.
Conclusion: Some studies demonstrated that through 
the IPCs differentiation, the selection of Nestin-positive 
cells can lead to better beta cells differentiation. On the 
other hands, in our study  NCM, as an inducer for Nes-

tin expression during differentiation to insulin produc-
ing cells could lead to more Nestin- and Pdx1-positive 
cells, so that more NCM concentrations could lead to 
higher Nestin and Pdx1 expressions. therefore it can 
lead to  better  IPCs differentiation.
Keywords: Wharton's Jelly, Nestin, Pdx1, Insulin 
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Objective: In this study mous embryonic stem cells 
(mESCs) were indirectly co-cultured with pancreatic 
islets for 14 days. Embryonic stem (ES) cells have a 
pluripotent ability to differentiate into a variety of cell 
lineages in vitro. The aim of the present study was to 
investigate the roles of the co culture of mESc with 
pancreatic cells in the differentiation of insulin-produc-
ing cells from mES cells treatment of mouse with dia-
betes mellitus. We present here a method for forming 
immature islet-like clusters of insulin-producing cells 
derived from mES cells. We developed a co-culture 
system of mouse embryoid bodies (EBs) and pancre-
atic islets cells.
Materials and Methods: Before differentiation, EBs 
formed by a 5 day hanging drop culture. Pancreatic is-
lets were isolated from overnight-fasted male NMRI 
mice by Lacy and Kostianovsky modified collagenase 
digestion method and islets were tested for their speci-
ficity by dithizone (DTZ) staining. The resulting cells 
were analysed for pancreatic gene and protein expres-
sion by immunocytochemistry and qRT-PCR.
Results: The differentiated cells derived from method 
of morphology were represented as pancreatic beta 
cells. Expression of beta specific markers including 
Sox17, FoxA2,  Pdx1, Ngn3 and insulin were confimed 
by qRT-PCR and immunofluorescenc.
Conclusion:The results of this study indicated that 
mouse embryonic stem cells could differentiate into 
insulin-producing cells in presence of pancreatic ex-
tract. Therefore, application of these results facilitates 
in vitro production of beta cells from stem cells.
Keywords: Mouse Embryonic Stem Cell, Differentia-
tion, Co-Culture, Pancreatic Islets, Insulin-Producing 
Cell
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Ps-58: Novel Hybrid ECM/Chitosan Scaffold in 
Cartilage Tissue Engineering Application

Nasiri B*, Mashayekhan Sh 

Department of Chemical and Petroleum Engineering, Sha-
rif University of Technology, Tehran, Iran
Email: bnasiri@alum.sharif.edu

Objective: Articular cartilage has very little capacity 
for spontaneous healing due to tissue’s avascular nature. 
Although many repair techniques have been proposed 
over the past decades, none has successfully regenerated 
long-lasting tissue to replace damaged cartilage. Tissue 
engineering have recently demonstrated tremendous 
approaches for regeneration of cartilage tissue lesions. 
The aim of this study is to construct 3D biodegradable 
scaffolds which enhance cell viability and proliferation. 
Chitosan’s biocompatibility, biodegradability and simi-
larity to glycosaminoglaycans supports chondrogenic 
activities and makes it desirable for cartilage tissue en-
gineering. We hypothesized that the incorporation of 
ECM in chitosan matrix can enhance cell attachment 
and proliferation as a result of providing informational 
signals and unique composition.
Materials and Methods: In this study, extra cellular ma-
trix (ECM) was obtained by decellularization process of 
bovine cartilage. Novel chemically cross-linked hybrid 
scaffolds were fabricated by freeze-drying technique. 
Influence of chitosan amount on structural and mechani-
cal properties of scaffolds with different concentration of 
chitosan 4, 5 and 6% was evaluated by SEM and com-
pression test. This investigation were also applied on 
scaffolds with 1 and 2% ECM, simultaneously. For show-
ing the effect of ECM presence on scaffold’s biocompat-
ibility and biodegradability, scaffolds with 1, 2 and 3% 
ECM were constructed and  properties was evaluated by 
MTT assay and enzymatic biodegradation.
Results: The results demonstrated that the scaffold with 
5% chitosan showed best mechanical and structural 
properties. The insignificant impact of ECM concentra-
tion on mechanical and structural scaffold’s properties 
is also proven. The concentration of 2% for ECM shows 
the best results for cell viability and scaffold swelling 
and biodegradation.
Conclusion: By considering the Conclusion which are 
taken from the result of SEM, biodegradability tests, 
MTT assay and swelling ratio, the scaffold with 5% chi-
tosan and 2% ECM was shown to have accepted chon-
drocyte viability. Our results suggest that hybrid novel 
scaffold of chitosan/ECM could have potential use in 
cartilage tissue engineering.
Keywords: Cartilage Tissue Engineering, Extra Cellu-
lar Matrix (ECM), Chitosan, Decellularization, Hybrid 
Scaffold 

Ps-59: Remyelination following Transplantation 
of Oligoprogenitor Cells Derived from Bone Mar-
row Stromal Cells into Demyelination Model

Nazm M*, Ghasemi H, Akbari M
 
Cellular nd Molecular Biology Research Center, Depart-
ment of Anatomy and Cell Biology, Faculty of Medicine, 
Mazandaran University of Medical Sciences, Sari, Iran
Email: bojnordim@yahoo.com

Objective: Bone marrow stromal cells (BMSCs) are 
multipotent stem cells that can differentiate into vari-
ous cell types. Here, we transplanted oligoprogenitor 
cells (OPC) derived from BMSC into rat demyelination 
model to evaluate their myelinogenic activity.
Materials and Methods: BMSCs were differentiated 
to OPC via glial inducers and then were grafted in sito 
demyelinated corpus callosum. The myelin formation 
changes were investigated using histological and im-
munocytochemistry techniques.
Results: Our results indicated myelin regeneration af-
ter transplantation of OPC into the demyelinated corpus 
callosum.
Conclusion: Transplantation of OPC derived BMSC 
can be usable, as a desirable source for treatment strate-
gies, for demyelination diseases such as multiple Scle-
rosis (MS).
Keywords: Bone Marrow Stromal Cells, Demyelination, 
Model,Transplantation

Ps-60: Generation and Maintenance of Expand-
able Motor Neuron Progenitor Derived from 
OLIG2-GFP Knock-In Human Embryonic Stem 
Cells

Nemati Sh1, 2*, Hesaraki M1, Haji Hosseini R2, Baha-
rvand H1 

1. Department of Stem Cells and Developmental Biology, 
Cell Science Research Center, Royan Institute for Stem 
Cell Biology and Technology, ACECR, Tehran, Iran
2. Department of Science, School of Biochemistry, Paya-
menoor University, Tehran, Iran
Email: baharvand@royaninstitute.org

Objective: The efficient derivation of (OLIG2+) mo-
tor neurons progenitor from embryonic stem cells is a 
sought-after goal in the understanding, and potential 
treatment, of motor neuron diseases. Conditions that 
promote the robust generation of motor neuron pro-
genitors from embryonic stem cells and that promote 
the survival of differentiated motor neurons ex vivo 
are likely, therefore, to be critical in future biological/ 
therapeutic/ screening approaches.
Materials and Methods: In this study, we describe 
a gene-targeting protocol to knock-in a GFP cassette 
into OLIG2 gene loci in human pluripotent stem cells 
(hPSCs), and then use the genetically tagged hPSCs to 
guide in vitro differentiation, immunocytochemical and 
electrophysiological profilings. The Olig transcription 
factors have key roles in the transcription regulatory 
pathways for the genesis of motor neurons (MNs) and 
oligodendrocytes (OLs).
Results: We have used a four stage protocol to gener-
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ate spinal motor neurons (MNs) from human embryonic 
stem cells (ESCs). To optimize the differentiation pro-
tocol reporter lines marking the NSC and MNP stages 
were used. Additionally, we find that OLIG2-positive 
cells at the MNP stage can be cryopreserved and then 
recovered to continue the process of MN differentiation, 
thereby providing a highly stable and reproducible tech-
nique for bulk differentiation. MNPs were differentiated 
to MNs expressing the marker HB9, demonstrating that 
mature-MNs can be generated with this protocol.
Conclusion: These results indicate that OLIG2-GFP la-
beled MNPs will facilitate basic and translational stud-
ies using human motor neurons at a minimal cost.
Keywords: Motor Neurons Progenitor, OLIG2-GFP, 
Knock-In

Ps-61: Three-Layered Alginate Capsules for Pan-
creatic Islet Microencapsulation

Noori Kheshtkar M1, 2*, Kazemi Ashtiani M1, Daemi 
H1, Abbas Alizadeh S1, Hajizadeh-Saffar E1, Sadr 
Hashemi Nejad A1, Baharvand H1, 2, Tahamtani Y1

1. Department of Stem Cells and Developmental Biology, 
Cell Science Research Center, Royan Institute for Stem 
Cell Biology and Technology, ACECR, Tehran, Iran
2. Department of Developmental Biology, University of Sci-
ence and Culture, ACECR, Tehran, Iran
Email: nurimarjan@gmail.com

Objective: Diabetes is one of the most prevalent and 
destructive diseases around the world that is the sixth 
leading cause of death in the United States. One of the 
promising treatments for type 1 diabetes is Islet trans-
plantation. In a case of allotransplantation, patients 
require life-long immunosuppression to overcome the 
rejection of transplanted islet cells. Considering that 
anti-rejection drugs can cause side-effects, the incorpo-
ration of alginate encapsulation technology is one of the 
strategies to replace life-long immunosuppression regi-
men. However, there are some obstacles for the clini-
cal application of encapsulated islets such as fibrosis 
formation during transplantation, and less vasculari-
zation which can cause failure of encapsulated islets. 
Heparin-mimicking molecules have been shown to have 
anti-fibrosis properties in vivo, allowing to induce lo-
cal neovascularization. Therefore, in this study we used 
Sulfated alginate as a thick outer coating of the encap-
sulated islets.
Materials and Methods: To produce the three-layered 
capsules, 2% alginate solution were sprayed using an 
air-driven encapsulator. For the 2nd coating layer, 0.2 
Poly-l-lysine (PLL) were used. Then, the capsules were 
coated with the sulfated alginate. For characterization 
of the three-layered [alginate-PLL-sulfated alginate 
(APSA)] microcapsules, the 3rd coating layer was per-
formed using the FITC conjugated alginate and imaged 
by fluorescent microscopy.  To investigate the in vivo 
properties of the microcapsules, they were transplanted 
under the kidney capsule of the mice and eight weeks 

later kidneys were explanted, paraffin embedded, sec-
tioned and analyzed for fibrosis formation and vascu-
larization using trichrome and H&E staining, respec-
tively. 
Results: Fluorescent imaging showed intact layer pri-
or to transplantation. Grafts were removed after eight 
weeks, APSA microcapsules showed significantly 
higher levels of neovascularization compared to the 
control group [microcapsules lacking sulfated alginate 
(APA)].
Conclusion: Microcapsules containing sulfated algi-
nate, as their outer layer, can be used in islet transplan-
tation technology.
Keywords: Type 1 Diabetes, Pancreatic Islets, Encapsu-
lation, Sulfated Alginate

Ps-62: The Evaluation of Hematopoietic Stem 
Cells Potential after 2 Years Cryopreservation

Nouri M1*, Ebrahimi M2, Baghsheykhi AH1, Moham-
mad M1, Samimi S1, Zarabi M1

 
1. Department of Regenerative Biomedicine, Cell Science 
Research Center, Royan Institute for Stem Cell Biology 
and Technology, ACECR, Tehran, Iran
2. Department of Stem Cells and Developmental Biology, 
Cell Science Research Center, Royan Institute for Stem 
Cell Biology and Technology, ACECR, Tehran, Iran
Email: marzieh.ebrahimi@gmail.com

Objective: Evaluation of number, potential and func-
tional capacity of cord blood stem cells after long term 
storage is essential for their therapeutic uses in hemato-
logical malignancies and non-malignancies. Therefore, 
this study was aimed to assess the quality of cord blood 
units stored in Royan public cord blood bank, before 
and after cryopreservation
Materials and Methods: To check the quality of cryo-
preserved cord blood units, the total number of cells, 
percentage of viable cells, colony-forming ability, the 
number of CD34+ cells before and after freezing was 
examined on 50 samples.
Results: Our results determined that the mean value 
of total nucleated cells in 50 cord blood samples was 
7.6×108 ± 1.12×108. The number and viability of mono-
nuclear cells as well as colony forming potential sig-
nificantly decreased after cryopreservation; however 
the count of viable CD34+cells did not show significant 
changes post thawing. There was no significant correla-
tion between the numbers of nucleated cells and CD34+ 

cells.
Conclusion: Increasing storage time significantly re-
duces the number of nucleated cells and differentiation 
potential of hematopoietic stem cells, but not the num-
ber of CD34+ cells. Improvement of cryopreservation 
techniques are necessary to maintain the function of 
cord blood stem cells.
Keywords: Hematopoietic Stem Cells, Cryopreserva-
tion, Colony Forming Units Assay
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Ps-63: Human Embryonic Stem Cell-Derived 
Insulin-Producing Cells Maintain Viability and 
Function after Alginate Encapsulation

Padayao S1, Krishnan R1, Alexander M1, Neel N1, Fos-
ter III CE1, Lakey JRT1, 2*

1. Department of Surgery, School of Medicine, University of 
California Irvine, Orange, USA
2. Department of Biomedical Engineering, School of Engi-
neering, University of California Irvine, Irvine, USA
Email: jlakey@uci.edu

Objective: Type 1 Diabetes is an autoimmune disease 
where the body’s immune system destroys the special-
ized insulin secreting cells in the Islets of Langerhans, 
called βeta cells. In the absence of insulin, blood sugar 
levels rise because insulin is the primary hormone that 
regulates glucose uptake in muscle and adipose cells. 
Islet allotransplantation involves the transplantation of 
islets harvested from human pancreas donors into dia-
betic recipients. One of the biggest limitations of this 
procedure is the need for long-term immunosuppres-
sion. Islet microencapsulation is a technique, which can 
protect the islets within biocompatible microscale de-
vices before transplantation. Encapsulating islets within 
permeable hydrogels such as alginate provides an effec-
tive immune barrier against host immune attack. In this 
study, we demonstrate that the human embryonic stem 
cells derived-insulin-producing cells (hESC-IPCs) re-
main viable and functional after alginate encapsulation.
Materials and Methods: The hESC-IPCs were de-
rived using proprietary in vitro protocols at Novo Nor-
disk (Denmark) through an ongoing collaboration. The 
hESC-IPCs were shipped to our laboratory at Irvine, 
CA and then analyzed for viability and function. The 
percentage of viability was analyzed using propidium 
iodide (dead) and calcein AM (live), quantified with a 
microplate reader and imaged using a Nikon TIE (10x, 
20x). The hESC-IPC function was analyzed by using a 
glucose-stimulated insulin response (GSIR) where the 
cells were incubated for one hour in low glucose (2.8 
mM), high glucose (28 mM), high glucose + IBMX (28  
mM +2 µM IBMX). The stimulation index (insulin re-
lease High+/Insulin release in Low) and the maximum 
stimulation index (Insulin release in High+/Insulin re-
lease in High) were calculated. The GSIR assay was 
performed in triplicate. The hESC-IPCs were encapsu-
lated in 2.5% Ultra-Pure Low Viscosity Mannuronate 
Alginate (NovaMatrix® PRONOVA™ UP LVM) al-
ginate solution. They were then incubated at 37ºC, 5% 
CO2 overnight following which their viability and in-
sulin release characteristics were analyzed as described 
above. All data reported at mean ± SEM. Statistical 
analysis was performed using a paired student t-test, and 
a P<0.05 was deemed statistically significant. 
Results: The hESC-IPCs pre-encapsulation were shown 
to be 84 ± 2% viable and the stimulation index (SI) was 
2.3 ± 0.1 (n=3, in triplicate). After alginate encapsula-
tion (Nisco Inc. 9v, 3-4psi), the hESC-IPCs were 81 ± 

1% viable and the insulin secretion was evaluated us-
ing a GSIR assay. The calculated SI increased to 2.6 
± 0.3 after encapsulation. The data showed that after 
encapsulation the hESC-IPCs did not show a signifi-
cant change in viability (P=0.2) or function (P=0.06). 
This study demonstrates that hESC-IPC viability and 
function is not adversely impacted following alginate 
encapsulation. 
Conclusion: The ability to produce functional viable 
stem cells would represent a significant advancement 
in the treatment of diabetes via transplantation of in-
sulin-producing cells. Being able to protect the cells in 
a semipermeable membrane would permit transplanta-
tion without the need for chronic immunosuppression. 
In this study we demonstrated that hESC-IPCs main-
tained membrane viability and function after alginate 
encapsulation. Current studies including cellular char-
acterization of hESC-IPCs using flow cytometry on 
both the free and alginate encapsulated hESC-IPCs are 
underway and the expression of insulin, glucagon and 
relevant stem cell markers is being evaluated. In vivo 
studies are being performed to evaluate alginate encap-
sulated hESC-IPC function in diabetic mouse models 
to identify the minimal dose required to reverse experi-
mental hyperglycemia. 
Keywords: hESC, Isulin, Diabetes, Encapsulation

Ps-64: Direct Reprogramming of Human BMSCS 
into Functional Renal Cells 

Papadimou E1*, Morigi M1, Iatropoulos P2, Xinaris C1, 
Tomasoni S1, Introna M3, Remuzzi G1, 2, 4, Goligorsky 
MS5, Benigni A1, Introna M3 
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2. Clinical Research Center for Rare Diseases "Aldo e 
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"Mario Negri", Ranica, Italy
3. USC Hematology, Laboratory of Cellular Therapy "G. 
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Papa Giovanni XXIII, Bergamo, Italy
5. Department of Medicine, Renal Research Institute, New 
York Medical College, Valhalla, NY, USA
Email: papadimoue@gmail.com

Objective: Human bone marrow stromal cells (BM-
SCs), also known as bone marrow-derived mesenchy-
mal cells, are gaining recognition in regenerative medi-
cine applications. While the majority of investigations 
has focused on reprogramming somatic cells into pluri-
potent stem cells, there is a paucity of studies on the 
reverse reprogramming of BMSCs towards the aquisi-
tion of a somatic cell phenotype. We inquired whether 
BMSCs could be reverse-reprogrammed to acquire ad-
ditional desired properties of somatic cells.
Materials and Methods: Streptolysin-O reversibly 
permeabilized BMSCs were exposed to renal proximal 
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tubular epithelial -immortalized or primary- cell-free 
extract and their reprogramming process was evaluated 
using in vitro, ex vivo and in vivo assays.
Results: Human reveribly permeabilized BMSCs ex-
posed to renal cell extract, underwent morphological 
changes: formation of “domes” and tubule-like struc-
tures, and acquired epithelial functional properties as 
transepithelial resistance, albumin binding and uptake 
and specific markers such as E-cadherin and Aquaporin 
1. Transmission electron microscopy revealed the pres-
ence of brush border microvilli and tight intercellular 
contacts. RNA sequencing showed tubular epithelial 
transcript abundance and revealed the upregulation of 
components along the EGFR pathway. Reprogrammed 
BMSCs integrated into self-forming kidney tissue and 
formed tubular structures. Infusion of reprogrammed 
BMSCs in immunodeficient mice with cisplatin-in-
duced acute kidney injury engrafted into proximal 
tubuli, reduced renal injury and improved function. 
Single cell derived clones retained the molecular and 
functional characteristics of the reprogrammed BMSCs 
throughout passages.
Conclusion: Thus, the direct reprogramming of human 
BMSCs may pave the way for future therapeutic appli-
cations.
Keywords: Direct Reprogramming, BMSCs, Renal 
Proximal Tubular Epithelial Cells, Cell-Extracts, Cell 
Therapy

Ps-65: The Effect of Chemotherapy Drugs on 
Pluripotent Stem Cell Markers in SKOV-3 Can-
cer Cell Line 
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1. Department of Biology, East Azarbaijan Science and Re-
search branch, Islamic Azad university, Tabriz, Iran
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4. Department of Molecular Medicine, School of Advanced 
Medical Science, Tabriz University of Medical Science, Ta-
briz, Iran
Email: f.pashaei14@yahoo.com

Objective: Different Researches have demonstrated 
that cancer is originated from a subpopulation of tumor 
cells with stem cell characteristics named cancer stem 
cells (CSCs). Nanog and Oct4 as pluripotent markers 
of stem cells are involved in promoting tumorigenesis 
through regulation of CSC population. The aim of this 
study was to examine effect of chemotherapy drug on 
SKOV-3 cancer cell line through apoptotic and pluripo-
tent gene deregulation.
Materials and Methods: The human epithelial ovarian 
cancer cell line, SKOV-3 was cultured as monolayer in 
25 cm2 flask in RPMI-1640 medium supplemented with 
10% fetal bovine serum (FBS). The numbers of live 
cells were calculated with trypan blue staining method 
using hemocytometer, and seeded into 96-well flat-bot-

tomed culture plates. The cells were treated with Pacli-
taxel, Silibilin and Paclitaxel plus Silibilin and also one 
considered as control without treatment. MTT assay 
was carried out to determine cell viability. Following 
obtaining IC50, drug appropriate concentrations were 
applied to investigate the expression of apoptotic genes 
including P21 and P53 and pluripotent genes in SKoV3 
cancer cell line using real-time PCR.
Results: Cell growth was inhibited considerably 
(P<0.05) by combination of Paclitaxel and Silibilin 
compared to the other groups after 48 hours of treat-
ment. Also, investigated genes were dysregulated in 
treated groups especially in combination treatment. P53 
and P21 showed over-expression in treated cells.
Conclusion: Our results showed that combination 
chemotherapy drugs may affect cancer stem cells more 
efficient than other ones. The increased level of P53 
and P21 which are the tumor suppressors, may act 
against the self-renewal of stem cells and causes down 
regulation of pluripotent markers in cancer cells. We 
will further analyze transcriptional regulation, the Na-
nog signaling cascade, upstream regulators and down-
stream effectors of the Nanog and Oct4 in treated can-
cer cell line.
Keywords: Chemotherapy Drugs, Pluripotent Stem Cell 
Markers, SKOV-3

Ps-66: Effects of Thymoquinone on Glioblastoma 
Cell Line

Pazhouhi M1, 2*, Khazaei M2, Sariri R1 
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Email: mkhazaei1345@yahoo.com

Objective: Glioblastoma multiforme is the most com-
mon tumor of the central nervous system and its stand-
ard care includes surgical resection, radiotherapy and 
chemotherapy with temozolomide. Thymoquinone, 
the main active constituent of the crude extracts of the 
seeds of Nigella sativa Linn, has been shown to have 
potent antitumor activity in a variety of cancers. Treat-
ment of glioblastoma multiforme with current standard 
methods, is problematic because of its recurrence and 
resistance to this drug. We therefore investigated the ef-
fects of thymoquinone on human glioblastoma cell line.
Materials and Methods: U87MG cells were cultured 
in DMEM/F12 supplemented with 10% FBS without 
antibiotics at 37°C and 5% CO2 in a humidified incuba-
tor. Cells were treated with 10, 20, 50, 100, 150 and 
200 µM thymoquinone for 24, 48, 72 and 96 hours and 
viability was determined using MTT assay. The con-
centration of thymoquinone that induced 50% cell inhi-
bition against U87MG cells (IC50) were calculated by 
GraphPad Prism 5 software. Nitric oxide concentration 
was measured by Griess reagent. Cell death was ana-
lyzed by Acridine Orange –Ethidium Bromide double 
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staining and TUNEL assay. Data were analyzed by one-
way ANOVA and P<0.05 was considered significant.
Results: The results showed that thymoquinone de-
creased significantly cell viability in U87MG cells, in 
a concentration and time dependent manner. Thymoqui-
none significantly decreased glioblastoma cells nitric 
oxide secretion. After treatment with thymoquinone, the 
number of apoptotic cells were increased. Necrosis was 
negligible.
Conclusion: Thmoquinone can provide an alternative 
therapeutic approach for the treatment of glioblastoma.
Keywords: Glioblastoma Multiforme, Thymoquinone, 
Nitric Oxide, Apoptosis

Ps-67: Purmorphamin Small Molecule Enhances 
The Expression of Motor Neuron Markers in En-
dometrial Derived Neurons

Rahimi A1*, Mohseni Kouchesfehani H1, Ebrahimi 
Barough S2, 3, Ai J2, Anbar H1
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ence, Kharazmi University, Tehran, Iran
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ence, Kharazmi University, Tehran, Iran
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Objective: Purmorphamin (PMA) is the agonist for a 
7-pass protein in shh signaling pathway, called smooth-
ened. This small molecule causes neural differentiation 
progressing. The differentiated cells express specific 
markers or proteins that shows the cell identity. NF, Chat 
and B-tubulin are the specific proteins of motor neurons. 
Expression of these markers during cell differentiation 
shows that the cells have become motor neurons. The 
purpose of this study is to investigate the expression of 
neural specific markers on motor neurons differentiated 
by PMA. 
Materials and Methods: In this study endometrial 
stem cells were enzymatically extracted from endome-
trial tissue. After third passage, the flow cytometry was 
done for CD90, CD105 and CD146. For differentiation, 
the cells were treated with differentiating medium con-
taining B27, FGF2, IBMX, 2ME and PMA for 18days. 
Then immunocytochemistry analysis was done for neu-
ral markers including Tuj-1, NF (neurofilament) and 
Chat markers. 
Results: Flow cytometry analysis showed that hEnSCs 
were positive for CD90, CD105 and CD146. The im-
munocytochemistry results showed that cells expressed 
Tuj-1, NF and Chat markers.
Conclusion: Expression of neural specific markers in 
the endometrial derived motor neurons that are differen-
tiated by the small molecule PMA suggest that we can 
utilize various small molecules in differentiation of neu-
rons to use in cell therapy.
Keywords: Endometrial Stem Cells, Motor Neuron, Dif-

ferentiation, Small Molecule

Ps-68: Effects of Cell Spreading and Its Implica-
tions on Estimating Nucleus Deformations and 
Stresses Using Finite Element Method

Rahimpour E*, Vahidi B 
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Objective: Several attempts have been made to estimate 
stress field inside various cells in different physiological 
or experimental situations using finite element method 
(FEM). These attempts simulate the active contraction 
either using pressure -which surrounds cell’s periphery- 
or a thermal analogy -which cools the cell to a certain 
temperature under a reference temperature. In this re-
search, we consider the first and the final approximated 
geometry of a cell and apply a prescribed deformation 
which converts initial state to final state. Then we obtain 
the nucleus deformation and stresses. Finally we com-
pare the range of generated force on the cell substrate 
and nucleus with the available force range data. 
Materials and Methods: For the mechanical proper-
ties of a mesenchymal stem cell, we use the data avail-
able in literatures in which the mechanical properties of 
cell cytoplasm at the initial state is suggested to be 400 
kPa and at the final state to be 1000 kPa. We model the 
cell as a viscoelastic material and use the shear modulus 
and relaxation time reported to be 400/((4)(1.4)) Pa and 
94.81s , respectively. Since the cell undergoes strain 
stiffening during spreading we express the Young’s 
modulus of the cell as a linear function of time. Finally 
we use a finite element model of the cell for spreading 
simulation.
Results: The average stresses generated on the pro-
jected area of the cell depending on its spreading varies 
from 3000 Pa to 8000 Pa for 1000 μm2 to 2000 μm2  

spreading area, respectively. This is comparable with 
the traction stresses reported by traction force micros-
copy.
Conclusion: Using many developed imaging technolo-
gies such as confocal imaging we can capture the shape 
of cell during spreading and convert the initial state to 
the desired state and find an approximation for stress 
field on cell body and nucleus. 
Keywords: Cell Spreading, Finite Element Method 
Strain Stiffening, Mesenchymal Stem Cells, Nuclear 
Deformation

Ps-69: Roles of Long Noncoding RNAs in Repro-
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Objective: Long non-coding RNAs (lncRNA) are a 
type of non-coding RNAs (ncRNAs) that recently  have  
emerged as an important class of regulators of gene ex-
pression. lncRNAs exert critical functions in adult tis-
sue stem cells, embryonic stem cell (ESCs) and induced 
pluripotent stem cells (IPS Cells). Scientists character-
ized the transcriptional reorganization of lncRNAs that 
occur upon derivation of human iPSCs and identify nu-
merous lncRNAs whose expression is linked to pluripo-
tency. we review recent developments and studies that 
illuminate the roles of lncRNAs in reprogramming and  
stem cell biology.
Materials and Methods: In order to compile this paper, 
we used highly cited articles with keywords including  
Long non-coding RNAs (lncRNA) , stem cells, and re-
programming presented in credible databases PubMed 
and Embase from 2006 to 2014.
Results: 
Conclusion: Analyzing single-cell transcriptomes dur-
ing somatic cell reprogramming, characterize hundreds 
of long non coding RNAs that are dynamically ex-
pressed at defined stages of reprogramming. lncRNAs 
contribute to the pluripotent state and can be used to 
assess reprogramming status. Cellular reprogramming 
highlights the epigenetic plasticity of the somatic cell 
state. Long non-coding RNAs (lncRNAs) have emerg-
ing roles in epigenetic regulation, but their potential 
functions in reprogramming cell fate have been largely 
unexplored.
Keywords: Long Non-Coding RNAs (lncRNA) , Stem 
Cells, Reprogramming
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Objective: Type 1 diabetes (T1D) is a disease that in-
volves the destruction of pancreatic insulin producing 
β-cells. Currently, there is no definitive cure for diabe-
tes. Since mesanchymal stem cells (MSCs) have immu-
nomodulatory properties and can differentiate toward 
the insulin producing cells (IPCs), we investigate the 

influence of beta-mercaptoethanol (beta-ME) in induc-
ing the differentiation of human fat derived MSCs into 
insulin-secreting cells.
Materials and Methods: Adipose tissue-derived MSCs 
were isolated from liposuction. After characterization, 
stem cells differentiation was induced in two stages; 
low glucose-DMEM supplemented with 20% FBS, 
beta-ME (1 mmol/l) and nicotine amide (10 mmol/l) 
in pre-conditioning stage, followed by glucose-DMEM 
and nicotine amide (10 mmol/l) in the second stage.
Results: The differentiated cells have characteristics of 
IPCs including islet-like clusters, spherical, grape-like 
morphology, insulin secretion, positive for dithizone, 
glucose stimulation and expression of pancreatic endo-
crine cell marker genes including PAX4, Glut2, PDX-1 
and insulin.
Conclusion: We have developed a simple protocol that 
produces effective human IPCs from human fat-MSCs 
in vitro. Our findings imply that functional IPCs gener-
ated by this method can be used in management of T1D 
in the future.
Keywords: Adipose Tissue, Mesanchymal Stem Cells, 
Diabetes, Differentiation
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Objective: Pancreatic and duodenal homeobox 1 
(PDX1), a member of the homeodomain-containing 
transcription factor family, is a key transcription factor 
which is important for both pancreas development and 
mature β cell function. Induced overexpression of Pdx1 
resulted in a significant upregulation of insulin and 
other pancreas-related genes. The generation of insulin-
producing pancreatic β-cells from human iPS cells in 
vitro would provide an unprecedented cell source for 
cell transplantation therapy in diabetes without the ethi-
cal obstacle of embryonic stem cells and would bypass 
immune rejection. 
Materials and Methods: PDX1 overexpressed hiPS 
cells were produced by Lentiviral transduction system 
and the infected cells were selected by Puromycin. A 
differentiation process was carried out according to 
kroon et al., 2008 protocol with some modifications 
that converts human induced pluripotent stem cells to 
endocrine cells that capable synthesizing the pancreatic 
hormones insulin, glucagon, somatostatin. This process 
mimics in vivo pancreatic organogenesis by directing 
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cells through stages resembling definitive endoderm, 
primitive gut-tube endoderm, posterior foregut, pancre-
atic endoderm and endocrine precursor which leads to 
cells that express endocrine hormones. We character-
ized the differentiation process in each stage at the RNA 
and protein levels using real-time PCR, western blot-
ting, immunofluorescence and flow cytometry. 
Results: The results indicated high expression level of 
each stage-specific markers including SOX17, FOXA2, 
and GSC in DE stage, HNF4A in PG stage, PDX1 and 
HNF6 in PF stage, NKX6-1, NGN3, NKX2-2, PTF1A 
in PE stage and pancreatic hormones such as insulin, 
glucagon, somatostatin were also detected. 
Conclusion: These results demonstrated that overex-
pression of PDX1 is an important new strategy for the 
efficient generation of functionally immature insulin-
producing β-islet cells from hiPS cells.
Keywords: Human-Induced Pluripotent Stem Cells (hiP-
SCs), Definitive Endoderm (DE), Primitive Gut-Tube 
(PG), Posterior Foregut (PF), Pancreatic Endoderm (PE)
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ming of Breast Cancer Cells by miR-302/367 Clus-
ter
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Objective: MiR-302/367 cluster is highly expressed in 
embryonic stem cells and its expression is reduced fol-
lowing differentiation. Several studies indicate that ec-
topic expression of this miRNA reprograms cancer cell 
lines to an embryonic stem cell-like state. These studies 
have shown that this process can suppress proliferation 
and induce apoptosis of cancer cells. Most of the cur-
rent data indicate a positive effect for ascorbic acid on 
reprogramming of somatic cells. However there is no 
sufficient information on whether cancer cells are simi-
larly affected, especially following miR-302/367 over-
expression.
Materials and Methods: MDA-MB-231 and SK-BR-3 
human breast cancer cell lines were cultured and trans-
fected with miR-302/367 and mock vectors and then 
treated with ascorbic acid for 1-week and 4-week pe-
riods. Expression of reprogramming and pluripotency 
factors at mRNA level was evaluated by quantitative 
real-time PCR. Cell cycle analysis was performed by 
flow cytometry.
Results: In both cell lines, overexpression of miR-
302/367 led to upregulation of pluripotency markers, 
especially at four weeks post-transfection. Ascorbic 
acid compromised the expression of some pluripotency 
markers in the cells which were transfected with miR-
302/367 cluster. Flow cytometric analysis showed the 
inhibitory effect of miR-302/367 overexpression with or 
without ascorbic acid treatment, on cell cycle progres-

sion in both cells lines.
Conclusion: Results of this study indicate that ascorbic 
acid possibly acts with a different mechanism in can-
cer cells to somatic cells, in regards to reprogramming 
pathway of miR-302/367 cluster.
Keywords: Reprogramming, miRNA, Breast Cancer, 
Ascorbic Acid, miR-302/367
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Objective: In the past two decades, scientists have 
performed numerous researches on the application of 
mesenchymal stem cells in tissue engineering and re-
generative medicine, the results of which indicate the 
high potential of stem cells in self renewal, prolifera-
tion and multi-linage differentiation, as well as being 
associated with low immunogenicity and responsive to 
their micro-environment. Effects of chemical environ-
ment on mesenchymal stem cell fate have been well 
documented. In recent years, it has been demonstrated 
that mechanical environment is of great importance in 
achieving functional cells for tissue engineering and 
cell therapy applications. In the current study, we evalu-
ated the effects of both chemical and mechanical factors 
on stem cell differentiation into smooth muscle cells.
Materials and Methods: Rabbit adipose-derived mes-
enchymal stem cells were obtained from National Cell 
Bank of Iran. Experiments were carried out using three 
experimental groups, namely control (stem cells with-
out any treatment), chemical stimulation and mechani-
cal stimulation groups. In chemical stimulation group, 
cells were exposed to TGF-β1 (with 10 ng/ml concen-
tration in stem cell culture medium) for 24 h, while in 
mechanical stimulation group, a custom-made bioreac-
tor was used to apply 5% cyclic uniaxial strain at 1Hz 
on stem cells for 24 h. The expression levels of α-SMA 
and SM22α as two specific smooth muscle markers 
were quantified using real-time PCR method.
Results: Real-time PCR results showed that cyclic 
uniaxial strain induced an almost 2-fold increase in 
α-SMA and SM22α expression, compared to the con-
trol group. TGF-β1 treatment induced a 22-fold increase 
in α-SMA expression and resulted in a 35% enhance-
ment in SM22α mRNA level in comparison with the 
control sample.
Conclusion: Gene expression analysis revealed that 
in addition to chemical factors, subjecting stem cells 
to uniaxial cyclic strain can induce the differentiation 
of stem cells into smooth muscle cells. Results can be 
applied in cardiovascular tissue engineering to obtain 
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functional smooth muscle cells.
Keywords: Mesenchymal Stem Cell, Cyclic Uniaxial 
Strain, TGF-β1, Differentiation, Smooth Muscle Cell
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Objective: Low level laser irradiation is able to speed 
the healing process through increasing the cellular en-
ergy production and growth factor expressions which 
ultimately triggers cell proliferation and differentiation. 
This physical stimuli along with stem cell therapy can 
be an effective combination in the healing of injuries. 
The aim of this study is to optimize the effects of param-
eters of the 632.8 nm He-Ne laser irradiation on mesen-
chymal stem cells in order to achieve the best cellular 
proliferation and differentiation modulation as well as 
the least caspase activity.
Materials and Methods: Rat Bone Marrow Mesenchy-
mal Stem cell (BMSCs) were isolated and cultured to 
the third-passage and divided into 11 groups at random. 
Each group were irradiated according to their specific 
irradiation protocol with various energy density rang-
ing from 0.05 to 3 J/cm2 and different intervals between 
exposures. Then, colony forming assay and population 
doubling time analysis were performed on irradiated 
MSCs.  Treated MSCs were evaluated for apoptosis in-
duction by measurement of caspase 3 activity. Besides, 
expression of markers such as CD44, CD90, CD45, and 
CD34 were compared before and after irradiation using 
immunocytochemistry method.
Results: The highest number of colonies (51.66 ± 3.82) 
and the least population time (5.30 days) were observed 
among the group that received o.1 J/cm2 of laser radiation 
in four consecutive days which resulted in a total energy of 
0.06 j. While there was no significant difference between 
markers expression before and after laser exposure, the 
aforementioned group showed the least caspase 3 activity.
Conclusion: Although a four-day low level exposure 
with the energy density of 0.1 J/c have two positive 
advantages including decrease of the apoptosis and en-
hancement of the proliferation of mesenchymal stem 
cells, it does not change in markers expression.
Keywords: Low Level Laser Therapy, Mesenchymal 
Stem Cells, Caspase 3 Activity
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Objective: Mesenchymal stem cells are important for 
their presence in tumor microenvironment due to their 
immunomodulatory effects on both innate and adap-
tive immune responses. Herein, the immunosuppres-
sive effects of adipose-derived stem cells (ASCs) from 
healthy donors and breast cancer (BC) patients on PBLs 
(peripheral blood lymphocytes) have been investigated.
Materials and Methods: Fragment of adipose tissue 
from normal and BC patients minced and digested with 
collagenase and stromal cells were purified by Ficoll 
gradient centrifugation. ASCs were prepared and char-
acterized by flow cytometry. After co-culture of ASCs 
with PBLs, the proliferation and apoptosis of PBLs 
were determined by flow cytometry of CFSE stained 
cells and annexinV/7AAD dye labeling assay, respec-
tively.
Results: Proliferation of PBLs co-cultured with normal 
and BC ASCs was approximately 2-folds lower than 
proliferation of these cells alone. Also, apoptosis of the 
PBLs co-cultured with both normal and BC ASCs was 
approximately 2-folds higher than PBLs alone. There 
was no significant difference between the effect of stage 
III and II BC ASCs on the proliferation of PBLs, while 
ASCs from stage II BC patients increase the apoptosis 
of PBLs 1.3-fold higher than ASCs from patients with 
pathological stage III.
Conclusion: It can be concluded that ASCs have the 
ability to induce immunosuppressive background in tu-
mor microenvironment. Also different stages of breast 
cancer can change the effect of ASCs on the tumor in-
filtrative lymphocytes. ASCs may be introduced as ap-
propriate therapeutic targets for breast cancer.
Keywords: Adipose-Derived Stem Cell, Peripheral 
Blood Lymphocyte, Proliferation, Apoptosis
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Objective: Recent studies have shown that human tes-
tis derived cell cultures are neither pluripotent nor from 
germ cell origin whereas they are from mesenchymal 
stromal origin and multipotent. It would be desirable 
to set up a cryopreservation technique to preserve these 
cells for the future cell therapy applications in the case 
of people with testis cancer and male infertility. Here 
we have investigated the efficiency of conventional 
slow freezing cryopreservation method to preserve hu-
man testis derived mesenchymal stromal cells (hTM-
SCs).
Materials and Methods: A human testis from 90 years 
old man was obtained for research after fully consent 
ethical approval. The whole testis was minced to small 
pieces (1mm3) and frozen in a 10% DMSO cryopreser-
vation solution and transferred to -80ºC. The samples 
were transferred in the liquid nitrogen, the day after. 
After one month samples were thawed and cultured in 
two different culture conditions; DMEM/10%FBS and 
DMEM/20%FBS.
Results: 13 frozen human testis pieces were thawed 
and cultured. Initially small number of clusters and 
cells were observed, and after almost two weeks most 
of the flasks been confluent by hTMSCs. Human TM-
SCs have been passaged using trypsin/EDTA. From our 
experience 20% of FBS was more supportive for cell 
proliferation after cryopreservation.
Conclusion: Our data indicates that 10% DMSO cryo-
preservation solution would support hTMSCs preserva-
tion. Moreover, 20% FBS would be more supportive 
for the hTMSC cultures after cryopreservation thawing 
process. These data will lead itself for the potential of 
the hTMSCs in the future cell therapy applications. Fur-
ther investigations are in progress for the identification 
of the hTMSCs before and after cryopreservation using 
different markers in a modified defined culture device.
Keywords: Stem Cells, Human Testis Derived Mesen-
chymal Stromal Cells, Cryopreservation
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Objective: AETII cells are crucial to the natural re-
generative process of the alveoli, and are considered 
as putative alveolar stem cells. Pluripotent stem cells 
(PSCs), like embryonic stem cells (ESCs), have poten-
tial to differentiate into cell types of all three germ lay-
ers, including lung epithelial cells. This study aims to 
differentiate mESCs into AETII cells with A549-condi-
tion medium (A549-C.M) plus FGF2 in vitro.
Materials and Methods: Royan 20 cells were in-
duced to differentiate using adherent culture method 
and without the formation of embryoid body (EB). To 
induce differentiation, cells were converted in serum-
free DMEM/F12 differentiation media. After endoder-
mal formation by IDE2 on day 6, cells was treated with 
A549-C.M plus FGF2 for 9 days. a the end of day 15, 
the produced cells were analyzed by quantitative PCR, 
immunocytochemistry and flow-cytometry for markers 
of embryo, definitive endoderm (DE) and AETII cells. 
To confirm the generation of AETII-like cells on an ul-
trastructural level, TEM was performed.
Results: Differentiated cells displayed increased SP-A, 
SP-B, SP-C and SP-D (surfactant proteins, AETII cells 
specific markers) expression consistent with AETII 
cells production. We founded ~20.73% of ESCs dis-
played immunoreactivity to SP-C (unique feature of 
AETII cells which is commonly used to identify these 
cells from other lung parenchymal cells) after exposure 
to A549-C.M plus FGF2. There was minimal produc-
tion of Foxa2 a marker of DE and Oct4, a marker of 
pluripotency. TEM exhibited ultrastructural features 
characteristic of AETII cells, including cytoplasmic la-
mellar bodies (LB) (organelles that contain pulmonary 
surfactant proteins). The presence of LB is a criterion 
traditionally used for the identification of ATII cells.
Conclusion: These results showed that efficiently gener-
ated AETII cells from mESCs can be used in future bio-
medical studies once safety issues have been overcome.
Keywords: Differentiation, mESCs, A549-C.M, FGF2, 
AETII Cells
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Objective: The main functions of AETII-cells include 
the synthesis and secretion of surfactants, hyperplasia in 
reaction to alveolar epithelial injury and act as progeni-
tor cells for AETI-cells, thus being able to renew the 
alveolar epithelium. We hypothesized that generation 
AETII-cells from mESCs in vitro could be achieved us-
ing a novel two-steps differentiation protocol.
Materials and Methods: The mESCs line, Roy-
an-20, were maintained in the undifferentiated state in 
‘‘R2i’’media. Then, cells were induced to differentiate 
without the formation of EB in SFD-media. For DE for-
mation, IDE2 was added in the media for 6 days. For 
days 7–15 of the AETII-cells induction, the resultant 
DE was treated with new differentiation media contain-
ing, FGF2, hydrocortisone and A549-CM in SFD media 
for 9 days. At each stage (days 0, 6 and 15 of culture), 
the cells were collected and analyzed by qPCR, im-
munocytochemistry and flowcytometry for markers of 
embryo, DE and AETII-cells. To confirm the generation 
of AETII-cells on an ultrastructural level, TEM was per-
formed.
Results: The mESC proliferated under the in vitro con-
ditions and by days 6 and 15 displayed morphological 
characteristics of DE and AETII-cells, respectively. We 
found that Oct-4 was downregulated during differentia-
tion and DE and AETII-specific genes were upregulated 
upon differentiation. On day-0, cells displayed increased 
Oct-4 expression but on day-6, differentiated cells dis-
played increased Foxa2 and Sox17 expression consist-
ent with DE cells production. On day-15, differentiated 
cells displayed increased SP-A, SP-B, SP-C and SP-D 
expression consistent with AETII-cells production. We 
founded~36.13% of ESCs displayed immunoreactivity 
to SP-C (unique feature of AETII-cells) after exposure 
to FGF2, hydrocortisone and A549-CM. There was 
minimal production of Foxa2 and Oct-4. TEM analysis 
exhibited cytoplasmic-LB which is a criterion tradition-
ally used for the identification of AETII-cells.
Conclusion: The current protocol is the first report 
demonstrating the AETII-cells differentiation by hydro-
cortison from mESCs-derived endoderm by IDE2. We 
have shown FGF2, hydrocortison and A549-CM to syn-
ergistically support the generation of AETII-cells from 
mESCs.
Keywords: mESCs, DE, AETII Cells, Differentiation
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Objective: Cyclosporin-A (CsA) is a fungus-derived 
molecule that inhibits T-helper lymphocyte proliferation 
and has been largely used to downregulate cell-mediated 
immune responses during transplantation. CsA is widely 
employed clinically as immunosuppressive therapy in a 
variety of organ transplantations, as well as in the treat-
ment of diseases of autoimmune origin. Moreover, CsA 
is frequently used in experimental transplantations in 
animal models. To test the hypothesis that may Low and 
high doses of CsA show any difference in lymphocyte 
(CD3+, CD4+, and CD8+ T-cells) percentage , we used 
an experimental model for 10, 20 and 40 mg/kg doses of 
oral cyclosporine regimens in Rat.
Materials and Methods: Female rat of the outbred 
wistar stock, 6-8 weeks old, used in all of the experi-
ments. Rats were randomized to two groups: 1. treat-
ment and 2. control. The treatment group was adminis-
tered 10 mg/kg per day dose CsA 1-3 weeks, 20 mg/kg 
4-6 weeks and 40 mg/kg 6-9 weeks. Rats were weight 
and sacrificed weekly.
The peripheral blood of rat collected in EDTA-tube and 
RBC cells lysed with Lysis buffer. Cells stained with 
CD3-FITC/CD4-PE/CD8-Alexa Flour647 antibodies 
(ab Serotec Company) and incubated in 4°C at 30 min. 
Samples were detected with FACS AriaII (BD Bio-
science) at 488 nm and 633 nm laser extention. Data 
analyses waa done with FACS diva software. All of the 
samples collect to 20.000 events.
Results: For statistical analyzes un-paired t-test was 
used to compare treated groups with their controls. At 
the end of the periods (3 weeks), there was no signifi-
cant difference in T-cell count between different groups.
Conclusion: CsA is an immunosuppressive drug that 
has been widely used to inhibit immune responses dur-
ing transplant rejection. Result of this study demon-
strates that Flow cytometry was not able to detect effect 
of CsA on decreasing immune activity when adminis-
tered at multi doses.
We recommend measure cytokine about immunosup-
pressive with ELISA test.
Keywords: Cyclosporin, T-Cell, Rat
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Objective: In few recent years, such problems with 
well-known stem cell sources as low availability, pain-
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ful access or limited proliferative ability have impelled 
scientists to take advantages of human breast milk stem 
cells (HBMSCs) in tissue engineering and regenerative 
medicine. However, only little information is available 
about hepatogenic differentiation potential of HBMSCs. 
In the present study, we examined the differentiating po-
tential of HBMSCs into hepatocytes.
Materials and Methods: Human milk samples were 
collected in sterile tubes manually. HBMSCs were 
isolated by centrifugation and plastic adherence. After 
characterization, cultured cells exposed to hepatogenic 
media and differentiation ability was evaluated by bio-
chemical and molecular experiments.
Results: The cultured HMSCs in presence of hepatic 
conditioned media significantly expressed mature 
hepatocyte mRNA such as albumin, alpha-fetoprotein, 
Cytokeratin-18, Cytokeratin-19, Cytochrome P2B6, 
Hepatic Nuclear Factor 4, Glucose-6-phosphatase and 
Cluadinin on day 30 of differentiation judged by RT-
PCR. The production of ALB, CK-18, CK-19, and AFP 
proteins were assessed by fluorescent microscopy .The 
hepatocyte-like cells stained positively for CK-18, CK-
19 and AFP at day 30. The glycogen granules were 
detected in the cytoplasm of cells exposed to hepato-
genic media. Indocyanine green uptake and release was 
shown by differentiated hepatocyte-like cells.
Conclusion: Our study demonstrates that HMSCs as 
unique and novel population of stem cells. Therefore, 
human breast milk can be considered as a non-invasive 
of autologous source and has been suggested for treat-
ment of liver diseases using hepatic tissue engineering.
Keywords: Human Breast Milk, Stem Cell, Hepatogenic 
Differentiation, Cell Therapy
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of Temozolomide on U87MG Cell Line
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Objective: Glioblastoma multiforme is the most com-
mon and deadliest of malignant primary brain tumors 
in adults and average survival of patients is less than 
one year due to resistance to its chemotherapeutic agent 
(temozolomide). Recently there has been growing inter-
est in naturally occurring compounds with anti-cancer 
potential. Thymoquinone, the main active constituent 
of black seed essential oil, has been used in traditional 
medicine for over 3,000 years. The main purpose of this 
study was to investigate whether thymoquinone is able 
to enhance the antiprolifertive effects of temozolomide 
on U87MG cell line.
Materials and Methods: U87MG cells were cultured 
in DMEM/F12 supplemented with 10% FBS without 
antibiotics at 37°C and 5% CO2 in a humidified incuba-

tor. Colony formation assay was performed for evalu-
ating the effects of temozolomide and thymoquinone 
alone and in combination on clonogenic capacity of 
the U87MG cells. Lactate dehydrogenase activity as-
say was performed for calculating the cytotoxicity of 
temozolomide and thymoquinone alone and in combi-
nation with the U87MG cells. Effect of temozolomide 
and thymoquinone on migration and invasion ability 
of glioblastoma cells were evaluated with scratch and 
transwell invasion assay. Effect of temozolomide and 
thymoquinone on DNA integrity of cells was detected 
using comet assay.
Results: Both temozolomide and thymoquinone, alone 
and in combination, decreased significantly colony for-
mation ability of U87MG cells. Cytotoxicity value for 
combination of both temozolomide and thymoquinone 
is higher than each drug alone. Both temozolomide and 
thymoquinone, alone and in combination, decreased 
significantly migration and invasion potential of glio-
blastoma cells. Both temozolomide and thymoquinone 
caused double and single strand breaks in DNA and dis-
rupted the integrity of DNA in U87MG cells.
Conclusion: Thymoquinone synergistically poten-
tiated the efficacy of temozolomide against human 
glioblastoma cells.
Keywords: Glioblastoma Multiforme, Drug Resistance, 
Thymoquinone, Synergy
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Objective: Brain stroke is one of the major reasons of 
disability these days around the world. There is no defi-
nite and effective treatment for recovering after brain 
stroke. Nowadays, cell therapy has been considered as 
an effective way to improve the neurological outcome 
after brain ischemia. Neural stem cells are a type of 
stem cells which are able to regenerate central nervous 
tissue. Here we have designed a study to distinguish the 
optimum time for neural stem cells transplantation after 
brain stroke.
Materials and Methods: The neural stem cells were 
isolated from 14 days- embryo rat ganglion eminence 
and they were cultured in NSA media (neurobasal me-
dia, 2% B27, 1% N2, bFGF 10 ng/ml,  EGF 20ng/ml 
and 1% Pen/Strep). The isolated neural stem cells were 
injected intraventrically in different times (1 hour, 12 
hours, 1 day, 3 days, 5 days and 7 days after stroke). 
The neurological outcomes were examined during 28 
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days after transplantation. Also, the ischemic areas were 
evaluated with H&E staining.
Results: The neurological outcome showed that the 
group which received neural stem cells 3 days after 
brain ischemia had the best neurological performance. 
Also the histological study presented that the group that 
received NSCs 3 days after stroke had the least amount 
of ischemic area.
Conclusion: Our result shows that the optimum time 
for neural stem cells transplantation after brain stroke is 
3 days after that and it could provide better neurological 
out come and less brain damage.
Keywords: Neural Stem Cells, Brain Stroke, Different 
Time
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Objective: Thoracolumbar spinal cord injury mani-
fested by lower limb paralysis, bladder dysfunction and 
sympathetic nervous system disorders. These conse-
quences could cause disability in the patients and socie-
ties. Unfortunately, there is no treatment for spinal cord 
injury. These days stem cells therapy has opened a new 
window for approaching to this health problem. In this 
study, we have examined the effects of pre- and post-
spinal cord injury mesenchymal stem cells systemic in-
jection on the rats’ neurological outcomes.
Materials and Methods: The mesenchymal stem cells 
were obtained from rats’ bone marrow by flashing 
the media and cultured in complete media containing 
DMEM, 10% FBS and 1% Pen/Strep. The cells were 
cultured for 1 week till they reached to 80% confluency. 
In 3rd passage the cells were harvested and labeled with 
PKH-26GL. The labeled cells were injected systemi-
cally via tail veins in two different groups (1 day before 
spinal cord injury and 1 day after spinal cord injury). 
The rats were followed for 3 months by neurological 
examination according BBB score.
Results: Both groups which received cell therapy re-
covered after 3 months in comparison with control 
group (P value<0.05). On the other hand, there was no 
significant difference between two groups that received 
cell therapy.
Conclusion: According to our results mesenchymal 
stem cells are capable to have protective effects on spi-
nal cord injury rat model. MSCs injection before spinal 
cord injury could improve neurological outcomes as 

post injury MSCs could.
Keywords: Spinal Cord Injury, Mesenchymal Stem 
Cells, Pre Injury Injection, Post Injury Injection

Ps-84: Subcellular Proteomics of Human Embry-
onic Stem Cells

Shekari F1, 2*, Nezari H3, Pakzad M3, Chen YJ5, Baha-
rvand H2, 3, Hosseini Salekdeh Gh1, 4 

1. Department of Stem Cells and Developmental Biology, 
Cell Science Research Center, Royan Institute for Stem 
Cell Biology and Technology, ACECR, Tehran, Iran
2. Department of Molecular Systems Biology, Cell Science 
Research Center, Royan Institute for Stem Cell Biology 
and Technology, ACECR, Tehran, Iran
3. Department of Developmental Biology, University of Sci-
ence and Culture, ACECR, Tehran, Iran
4. Department of Systems Biology, Agricultural Biotech-
nology Research Institute of Iran, Karaj, Iran
5. Institute of chemistry, Academia Sinica, Taipei, Taiwan
Email: hsalekdeh@yahoo.com

Objective: Since the first human embryonic stem cell 
(hESC) line derivation in about 15 years ago, these 
eminent cells provided exquisite source for studding 
cell differentiation to human embryonic development.  
As long as one of the ultimate goals of hESCs applica-
tions is cell therapy, more detailed analysis is so critical 
and indispensable. Whereas the function of a protein is 
strongly associated with its localization in cell, a com-
plete and accurate picture of the proteome of ESCs can-
not be achieved without knowing the subcellular loca-
tions of proteins.
Materials and Methods: Freshly harvested cells have 
been fractionated into six subcellular fractions (cyto-
plasm, nucleus, mitochondria, plasma membrane, light 
and heavy microsomes).The efficiency of subcellular 
fractionation was validated by western blotting, PCA 
analysis, clustering followed by functional enrichment 
analysis and comparison with available subcellular lo-
calizations in GO and UniProt databases. All the frac-
tions were subjected to gel-assisted digestion following 
by mass spectrometery analysis by Triple TOF Mass 
spectrometery and label free quantitation by IDEAL-
Q. The function of three membrane proteins (ERBB4, 
ZDHHC13 and GGT1) in cell survival, cell cycle and 
pluripotency were also assessed by MTS, flow cytom-
etery of BrdU labeled cells and qPCR, respectively. 
Results: Subcellular fractionation of hESCs following 
by mass spectrometry analysis provided greater pro-
teome coverage compared to whole cellular lysate and 
also a greater depth of signaling protein analysis. Cell 
cycle assessments for three membrane proteins shows 
that all of them played role in cell cycle regulation. 
Moreover, ERBB4 inhibition showed the impress of it 
on stemness maintenance.
Conclusion: Our report is the most comprehensive 
subcellular proteomic analysis in hESC which provides 
powerful data for further detailed studies. 
Keywords: Subcellular Proteomics, Hesc, Membrane 
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Objective: Human menstrual blood is easily accessible, 
renewable and inexpensive source of adult stem cells. 
Many studies indicate menstrual blood-derived stem 
cells (MenSCs) potential and feasibility in cell therapy 
in the case of some diseases. Differentiation ability of 
these cells into epithelial lineage especially compared 
to other stem cell types is not well understood. In this 
study, we evaluated the transdifferentiation capability of 
MenSCs into epithelial lineage cells in three-dimension-
al differentiating condition.
Materials and Methods: Menstrual blood samples 
were collected from 5 healthy female. After isolation 
and culture of MenSCs, in the presence of fibroin silk 
scaffold, differentiation into epithelial lineage was done. 
The parallel experiments were carried out to character-
ize epithelial cells specific markers such as Cytokeratin 
14 (K14), Involucrin (IVL) and P63 using immunofluo-
rescence staining and real-time PCR analysis.
Results: The differentiated stem cells showed the mo-
lecular characteristic of epithelial cells. Our real-time 
PCR analysis revealed the upregulation of specific 
markers including P63, K14, and IVL in differenti-
ated MenSCs compared to undifferentiated cells. The 
expression of P63, K14 and IVL at protein level were 
shown by immunostaining method.
Conclusion: The results obtained in the present study 
showed the successful derivation of epithelial-like cells 
from MenSCs. The development of the method for ef-
ficient differentiation of MensSCs into epithelial lineage 
such as using scaffolds will enable us to get the fast and 
accessible source of epithelial cells to use in dermato-
logical lesions.
Keywords: Menstrual Blood, Stem Cells, Epithelial 
Cells, Differentiation, Scaffold
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Objective: Human pluripotent stem cells (hPSCs) are 
considered as a valuable cell source for modeling de-
velopment of different cell types in vitro. Producing 
hPSCs-derived pancreatic progenitors (PPs) can help in 
studying human pancreas development and also mod-
eling pancreatic diseases such as type 1 diabetes. In this 
study, the hPSC aggregates were induced into PPs dur-
ing a stepwise protocol in the static suspension condi-
tion and the organoid-like structures were characterized 
for different pancreatic markers.
Materials and Methods: After producing hPSC ag-
gregates in suspension culture condition, they were 
induced using a three steps protocol: cell aggregates 
received CHIR99021 and Activin A at the first step (for 
3 days), FGF7 and LDN at the second step (for 6 days) 
and FGF7, retinoic acid, LDNand SANT at the last step 
(8 days). The resulted structures were characterized for 
gene and protein expressions by real-time RT-PCR and 
immunostaining, respectively.
Results: After 15 days of induction, differentiated ag-
grigates formed organoid-like structures. Immunostain-
ing and flowcytometry analysis of these structures 
showed that more than 80% of differentiated cells ex-
pressed PDX1, the specific marker for pancreatic pro-
genitors.  Real-time RT-PCR results showed an upregu-
lation of PDX1, PTF1A, NGN3 and INS genes in these 
cells.
Conclusion: Using these study conditions, we could 
produce organoid-like structures which expressed some 
of the PP marker genes and proteins. Further characteri-
zation of these structures is necessary to find the exact 
developmental stage of these cells and to investigate 
their capability for further differentiations in vitro and 
in vivo.
Keywords: Human Pluripotent Stem Cell, Pancreatic 
Progenitors, Differentiation, Organoid-like Structure
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Objective: Stem cells are a kind of cells which are ca-
pable of self renewing and differentiating to the other 
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cell types. Neural stem cells are a subtype of stem cells 
that could be isolated from adult and fetus central nerv-
ous system tissue and differentiated to three neural lin-
eages containing neurons, oligodendrocytes and astro-
cytes. Histone deacetylases (HDAC) are some enzymes 
which modulate gene expression and cellular processes. 
The small molecule inhibitor of histone deacetylase is 
used in clinic for some disease such as cancer and they 
might have some neuroprotection effects due to previ-
ous studies.
Materials and Methods: The neural stem cells were 
isolated from ganglion eminence of 12 week-old human 
fetus and they were expanded in NSA media (DMEM/
F12, 2% B27, 1% N2 and 1% Pen/Strep). the cells were 
passed after 1 week by using trypsin 0.05%. Cultured 
neural stem cells were differentiated to three neural lin-
eages to confirm their potency. In passage 3, the HDAC 
inhibitor sodium butyrate was added to the culture me-
dia with concentration of 2 µM. After 1 week the neuro-
sphere formation was assessed and compared to control 
group. Also the neural stem cells in different two groups 
were exposed and their viabilities were evaluated by 
trypan blue staining.
Results: Adding sodium butyrate as a Histone Deacety-
lase inhibitor could diminish neurosphere formation, 
also it could enhance neural differentiation of neural 
stem cells which was assessed by β-tubulin immuno-
cytochemistry (P value is less than 0.05). Viability of 
the cells that contained sodium butyrate in their culture 
media was higher than control group after exposing.
Conclusion: Histone Deacetylase inhibitor could sup-
press the neurosphere formation; however it could im-
prove neural differentiation and provide some resist-
ance neurons to oxidative stresses.
Keywords: Neural Stem Cells, Histone Deacetylase In-
hibitor, Neurosphere Formation, Neural Differentiation
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Objective: The purpose of this study was to evaluate the 
cytotoxic effects of 3mix antibiotic on human primary 
dental pulp cells. A 3-antibiotic combination (3Mix) 
is widely used in endodontics for root canal disinfec-
tion, particularly in pulp revascularization procedures. 

whereas, use of 3Mix has been popular for a decade, the 
cytotoxicity of 3Mix has not been evaluated on human 
primary dental pulp cells. Therefore, the purpose of this 
study was to determine the cytotoxicity of 3Mix and 
each single antibiotic component of 3Mix on human 
primary dental pulp mesenchymal stem cells.
Materials and Methods: Human primary dental pulp 
cells were exposed to either 3Mix or to each single an-
tibiotic component of 3Mix for 1, 3, 5, and 7 days. Cell 
viability was determined using MTT assay.
Results: 3mix concentration of 0.024 μg/ml in all ex-
perimental groups showed the lowest toxicity in dental 
pulp cells at 1, 3, 5, and 7 days .The less cytotoxicity 
was obtained after 0.39 μg/mL administration of 3Mix 
on day 7 Ciprofloxacin had higher cytotoxicity on the 
cells compared with other antibiotics.
Conclusion: 3Mix had cytotoxic effects on dental pulp 
stem cells in higher concentration. However, more 
studies are necessary to know mechanisms in cellular 
and molecular level.
Keywords: Cytotoxicity, 3-Antibiotic Complex, Primary 
Dental Pulp Cell
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Objective: Density gradient centrifugation (DGC) 
technique and swim up method are mainly two sperm 
preparation procedures which routinely used in the 
Andrology labs for separation of sperm with normal 
morphology and motility. Sperm selection based on vi-
ability and normal morphology does not eliminate the 
chance for DNA damaged spermatozoa to be insemi-
nated during ICSI (Intra cytoplasmic sperm injection). 
Therefore, novel sperm selection procedures have re-
cently used for ICSI. In this study, we aimed to compare 
two novel sperm selection procedures: Zeta potential 
based on membrane surface charge and MACS (mag-
netic activated cell sorter) based on surface apoptotic 
marker in infertile men.
Materials and Methods: Semen samples were col-
lected from 20 infertile men. Each sample was divid-
ed into three portions. One portion was washed with 
Ham’s F10+10 % albumin (unprocessed sample), sec-
ond portion was used to the “DGC- Zeta procedure” 
and the third portion was subjected for “MACS-DGC 
procedure”. On each portion, percentage of sperm with 
abnormal morphology (papanicolaou staining), prota-
mine deficiency (Chromomycin A3 staining) and DNA 
fragmentation (TUNEL staining) were evaluated and 
compared between portions.
Results: Percentage of sperm with abnormal morphol-
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ogy, DNA fragmentation and protamine deficiency were 
significantly decreased in the MACS and Zeta proce-
dures compared to unprocessed.
Conclusion: The result of this study suggested that us-
ing novel sperm selection procedures alone with DGC 
could be useful for treatment of infertile men with high 
percentage of DNA fragmentation and protamine defi-
ciency.
Keywords: Zeta Method, MACS Method, Protamine De-
ficiency DNA Fragmentation, Morphology
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Objective: Cell fate conversion of terminally differenti-
ated cells by defined transcription factors, even between 
different lineages, is a new approach to produce new 
cells to repair or replace diseased and damaged tissues. 
Some reports have demonstrated the conversion of fibro-
blast cells to functional hepatocyte-like cells (HLCs), 
using forced expression of some hepatocytes specific 
transcription factors (TFs) like Hnf4α and Foxa3. Im-
proving the efficacy of this kind of cell fate conversion 
by adding some extra TFs, using epigenetic modulators 
and growth factors, are very critical to get more func-
tional hepatocyte. Epithelialization is important dur-
ing hepatocyte development, so it seems that factors 
facilitate epithelialization may improve the process of 
fibroblast to HLCs conversion. To investigate the role of 
epithelialization factor during conversion of fibroblast 
to HLCs, we chose Kdm2b as an epigenetic modulator 
to facilitate mesenchymal epithelial transition (MET). 
Materials and Methods: Here we used lentiviral vec-
tors to over-express Hnf4α and Foxa3 and Kdm2b, in 
mouse fibroblast cells. Transduced cells were grown in 
hepatic media with appropriate growth factors. Epithe-
lial-like colonies formed after few days of transduction.
Results: Our result demonstrated that addition of 
Kdm2b to two reported factors could increase the num-
bers and areas of functional hepatocytes-like colonies. 
In addition, appearance of these colonies was faster than 
the colonies produced only with Hnf4α and Foxa3 fac-
tors. On the other hand, hepatocyte-like colonies, with-
out Kdm2b over-expression, were disappear too fast. 
Moreover, gene expression analysis showed that Kdm2b 
could increase the Hepatocyte specific genes such as Al-
bumin, E-cadherin and Cyp7A1.
Conclusion: The results indicated that Kdm2b could 

play a considerable role to facilitate fibroblast to func-
tional hepatocytes-like cells conversion.
Keywords: Direct Conversion, Hepatocyte-Like Cells 
(Hlcs), Epithelialization
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