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“Boteh Jegheh”, “Boteh” or “Buta” is an ancient Persian motif, which is
known as “Paisley” in western countries.” This floral design has been used
to decorate royal regalia, crowns, court garments, as well as textiles and
carpets in Persian culture and heritage throughout centuries.'It is generally
believed that this pattern is mspired from cypress (or cedar) tree, an ancient
Persian symbol of life and eternity. In fact, it is a bent cedar, the evergreen
tree that Zarathustra planted in paradise (according to primeval Persian
myths, over 3000 years ago). The "bent" cedar is also the sign of strength
and resistance but modesty.” These attributes remind stem cells, which are
evergreen, life-giving, revitalizing and resistant cells in the body.

1. Farrokh S. Transformation of Natural Elements in Persian Art: the
Flora. Meio Univ Bull. 2007;13:63-80.

2. Davari N. Iranian Traditional Motif: The Boteh Design. Selangor,
Malaysia: Universiti Teknologi Mara; 2009.

Buta motif on the entrance of a Persian sanctum
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Council for Development of Stem Cell Sciences and Technologies
History and Background:

Stem cell research began in the late 1950s, when scientists started looking for treatments to help people with untreatable disorders.
Advancement in regenerative medicine, from flaps to tissue engineering have taken place thanks to our knowledge on stem cells.
We now know stem cells as the core of tissue engineering.

The ultimate aim of scientists in the field of stem cell research is to be able to build tissues or organs that can replace injured or
diseased tissues in the human body. This concept which gives rise to the generation of mature tissues has made adult stem cells the
focus of intense research, designed to treat a variety of human diseases.

The history of stem cell research in Iran goes back to the first hematopoietic stem cell transplantation (HSCT) in 1990s. Since
1994, Iranian researchers have published papers in stem cells-related fields in domestic and international journals. By 2004, stem
cell studies in Iran were developed to include embryonic stem cell research.

Since early 2005, Iranian researchers have also been engaged in the field of tissue engineering and regenerative medicine.
Publishing valuable articles in high ranked international journals in these fields of science, has been a continuous trend among
Iranian researchers ever since.

The Council for Stem Cell Sciences and Technologies, affiliated to the Iranian Vice Presidency for Science and Technology was
established in February 2009 with the aim of accelerating progress towards stem cell based treatments.

The national document of Stem Cell Sciences and Technologies was also approved as part of the country's national scientific map
in September 2013 at the Supreme Council of the Cultural Revolution. Iran's headway towards stem cell sciences and regenerative
medicine, despite limited investments, reveals the country's enormous potential to grow in this field.

In terms of published papers in the field of stem cells and regenerative medicine, Islamic Republic is ranked first in the Middle
East and among Islamic countries and is second among the East Mediterranean and North African countries.

Stem cell research market in the world has grown exponentially over the last decade. It is hoped that due to this incredible increase
in investments in stem cell research, Iran will be one of the world’s top 10 countries by 2025 in terms of science and wealth creation
in this novel area of research.
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Mission

* To improve optimal stem cell mobilization results
* To bring together our internal scientific expertise and our intimate understanding of the fields we support, inventing ways to help
leading scientists do their work more efficiently and effectively

* To encourage participation of the private sector, NGOs and foreign investors in the field, with an emphasis on inter-agency
cooperation

* To observe the ethical, religious, and social principles for further development of the field

* To keep up with country's 10-year strategic plan by 2025

Vision

* To encourage self-reliance in the production of basic material, laboratory equipment and supplies with the aim of meeting at least
50 percent of the domestic demand

* To enhance national wealth creation through applying stem cells and its products to treat various diseases and to access international
stem cell market value

* To obtain the knowledge required in efficient banking of stem cells

* To involve private sector in research, technology development and wealth creation while keeping the policymaking and supervisory
role to the government

* To create new knowledge with a view of making our way up to the world’s top ten countries in the field, as well as publishing
scientific papers in credible international journals

* To engage 700 researchers to the council and to assign them to 25 target-oriented expert committees

* To hold the “annual festival and congress” on stem cells and regenerative medicine

* To set up associations to develop stem cell sciences and regenerative medicine, with universities of medical sciences worldwide

International Cooperation

Regarding international cooperation, the Council for Stem Cell Sciences and Technologies is interested in:

* Collaborating with universities, research centers and companies at the international level to conduct clinical trials in the field of
stem cell sciences and regenerative medicine

* Conducting gene therapy studies and clinical trials on genetic disorders such as thalassemia, severe inborn immunodeficiency etc.
* Sharing Expertise in the field of stem cell therapy for cancer, including CAR T-cell therapy
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Chairman Welcome Message
In the Name of God

Development of science and technology is one of the most important policies mentioned by the Supreme Leader, which guarantees
country's growth and prosperity.

The Vice Presidency for Science and Technology aims to expand entrepreneurship ecosystem in the field of hi-tech sciences
including stem cell sciences and regenerative medicine with focusing on the development and commercialization of ideas and
knowledge-based products.

Graduates and researchers are one of the most valuable assets of countries and are particularly in the focus of policy makers. Much
of the progress and success in science, technology and economics is made by these important sectors of the society.

Our country’s economy has been mostly reliant on oil income by selling crude oil for many years. This type of economy masters
us to neglect one of the most important resources of the country “the human capital”

Human capital and economic growth have a strong relationship. Human capital has a pivotal role in economic growth and can
help to promote an economy through the knowledge and skills.

Hence, in the past few years, the Vice Presidency for Science and Technology has been trying hard to disseminate this attitude.

We envision that in the next 10 years or so, the infrastructure provided during the recent years, of which the knowledge-based
companies are among the top list, will have the potential to generate significant employments.

On this ground and by considering the creativity and entrepreneurship, our young scientists will pave way for nation's progress.

Self-esteem refers to a person's beliefs about their own worth and value. Self-esteem is important because it heavily influences
people's choices and decisions.

Lack of self-esteem in a society has widely spread a consequence, that’s why it is quite important to help internal entrepreneurs
build up self-esteem.

The key objective of "The 3™ national festival and international congress on stem cell and regenerative medicine” is to
communicate science, technology and medical research between academia, researchers and industry through inspiring sessions and
tons of networking.

Mastering the knowledge of stem cell provides international dignity and brings in many employment opportunities.

At the end, I would like to thank the executive and scientific committees of the festival, and I honor the participation of all
activists in the field of stem cells at the 3* National Festival and the International Congress of Stem cells & Regenerative Medicine.

Dr. Sorena Sattari
Chairman
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General Secretary Welcome Message

In the Name of the Creator

The 3™ National Festival and the International Congress on Stem cells and Regenerative Medicine is a scientific and technological
event that with the trust in the Almighty Allah and with the help of scholars and experts in the field of regenerative medicine and
cellular sciences will be a turning point in the country’s developments based on modern technologies.

The holding of this national festival and international congress will provide an opportunity for decision makers of the health
sector of the country, professors, researchers in the fields of medical sciences, basic sciences and engineering, Industry owners
and capital of medicine and medical equipment, entrepreneurs, producers and other activists in this field to pave the way for the
formation of third-generation universities with their effective presence and presentation of scientific and technology-based ideas so
that on the eve of the 40th anniversary of the victory of the glorious Islamic

Revolution, another golden event will be added to the honors of the Islamic system.

We celebrate the scientific achievements of the last ten years in the field of regenerative medicine and cellular technology at the
3" National Festival and the International Congress on Stem cells and Regenerative Medicine, while witnessing a clear horizon for
accelerated scientific progress of the country and believe that this moving forward will surpass the boundaries of knowledge in the
near future, will illuminate the glow of hope for treating serious illnesses in the heart of the sick and will create new dimensions of
scientific achievements in the medical field. We Hope that with the active and effective participation of all those who are interested
in the development of science and technology and the progress and excellence of our beloved homeland, in this national festival
and international congress, we once again bring the scholarly competencies of our country to the fore and the proud flag of the
Islamic homeland on the peaks of scientific advancement and technology development.

Undoubtedly, the strategic knowledge of the stem cells and regenerative medicine that have been gained by efforts of Iranian
scholars and students has provided a clear path to reach the peaks of science and technology up to international levels, and can
provide excellence to the scientific status of Iranian universities and science centers. We believe that with the perseverance and
effort of all the compassionate, decision-makers of this field, we will see a great development in the country's scientific and research
area, in the near future, and the outcome of these efforts is the creation of work space for young and sensational researchers,
The development of startups and newly established knowledge-based companies and fulfilling the constructive ideas toward the
formation of third-generation universities, which will ultimately lead to a constructive and effective development of health in the
attainment of these excellent goals.

I once again honor the presence of all loved ones and prominent companions at the 3* National Festival and the International
Congress of Stem cells & Regenerative Medicine, and demand successes for high-minded scholars and people from the only and
one creator and universe.

Dr. Amir Ali Hamidieh
General Secretary
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Scientific Secretary Welcome Message

Dear lovers of the science and my thoughtful friends,

Researches in the field of regenerative medicine and stem cells including the fundamental studies of science limits, studied over the
animal behavior and medical practices through applying the world's cutting-edge technologies and with the purpose of prevention,
identification and treatment of diseases has opened up new horizons toward identification, controlling and curing of many
degenerative diseases.

Toward this scientific leap and also aside the other countries, in Iran, the headquarters of stem cells, backed up with rich
backgrounds and experiences of more than 20 years of research on stem cell and also supporting newly established knowledge based
companies in this field, holding seminars and international symposiums had a great impact in this field.

The headquarters of stem cells in science and technology's vice presidential is honored to host well-known scientists and thinkers
from all over the world for the third consecutive year in diverse fields of medicine and biology in the 3 national festival and
international congress of stem cells and regenerative medicine on November 24" to December 12018 in Tehran, the capital city
of ancient Iran.

The scientific subjects of congress contain a wide range of modern topics including recent advances in tissue engineering and
biomaterials, cell banks, cell therapy, immune cell therapy, gene therapy, ethical considerations, genetic manipulations, organoids
and their application in disease modeling, strengthening and cellular reprogramming and introducing new technologies used in
stem cell researches.

It needs to be mentioned that the crucial aim of this year's festival is gathering young intellectuals in various fields of medicine,
biology and engineering, holding workshops, scientific meetings, identifying and introducing product-oriented idea owners to
investors and also introducing new domestic and foreign companies which are active in the field of stem cells.

It would be my honor to invite you scientists, researchers, healthcare investors, students and all interested people in this field to
augment this congress's scientific richness by your presence.

Dr. Nasser Aghdami
Scientific Secretary
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Executive Secretary Welcome Message

Annual stem cell festival, an event for flourishing

The growth and development of stem cell science and technology in our beloved Iran has come to the forefront of other developed
countries and has found a satisfactory pace at the international level. The admirable efforts of senior managers of the country's
science and technology field, university professors, researchers, industry owners, manufacturers and students have led to significant
production of knowledge and technology, biological products and clinical services in this area, which has increased the reputation
of the Islamic Republic of Iran in international rankings, particularly in 2016 and 2017.

Over the past three years, the development of science and technology of stem cells of the Vice Presidential Scientific Council has
over 30 specialized working groups and widespread use of the wisdom of more than 800 faculty members, researchers, technicians,
manufacturers, owners of knowledge-based companies and other professionals.

The annual stem cell festival, which will be held this year with the title of "The 3™ National Festival and the International
Congress of Stem Cells and Regenerative Medicine", is the largest stem cell gathering in the country, with the participation of all
senior Iranian science and technology directors, professors, researchers, industry owners and manufacturers, and students. Today,
the festival is a very promising opportunity to enhance the target and scientific progress of the country by reviewing new global
developments in this strategic field and benefiting from the ideas of domestic and foreign scientists.

The annual stem cell festival is an important event for the flourishing of this knowledge at the national level, which has enormously
attracted scientists’ attention. Therefore, having this opportunity, while appreciating the efforts of all the colleagues of the Strategic
Committee, the Executive Committee and the Scientific Committee in organizing this valuable scientific event in the country, I
invite all of you to participate in this scientific adventure to flourish this strategic area of knowledge for our beloved country, Iran.

Dr. Mohammad Amir Amirkhani
Executive Secretary of Festival
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(@
Vice Presidency for Science
and Technology

Steering Committee of the Festival

Dr. Sorena Sattari
Vice-President for Science and Technology Supreme Chairman of the Festival

Dr. Amir Ali Hamidieh
Secretary of Council for Development of Stem Cell Sciences and Technologies
General Secretary of the Festival

Dr. Alireza Daliri
Deputy for Management, Development, and Resources
Administrative Secretary of the Festival

Dr. Nasser Aghdami
Scientific Secretary of the Congress

Dr. Mohammad Amir Amirkhani
Secretary of the Steering Committee Council for Development of Stem Cell Sciences and Technologies

Dr. Esmaeil Ghaderifar
Secretary of Deputy for Technological Development

Mr. Parviz Karami
Science and Technology Vice-President Advisor
General Secretary, Cultivation of Science, Technology and Knowledge Economy Development Council

Dr. Farzaneh Sharifzad
Secretary for Public Relations and International Affairs

Mr. Ali Morteza Birang
Deputy for International Affairs and Technological Exchange

Mr. Mashallah Akhlaghi
Head of Presidential Guard of Vice-Presidency for Science and Technology

Dr. Majid Iranmanesh
General Director of Administration and Human Resources
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Festival Secretaries

(Alphabetical Order)

Dr. Ehsan Arefian
Secretary for Educational Workshops

Dr. Kaveh Baghaei
Secretary for Think-Tank Seminar

Dr. Abbas Hajifathali
General Secretary for GYHD Symposium

Dr. Hoda Madani

Executive Secretary for International Congress

Dr. Soura Mardpour
Secretary for Exhibition and Tech-Market

Dr. Mohammad Javad Mohseni
Secretary for Student Program

Dr. Samad Muhammadnejad
Secretary for National Prize

Dr. Parisa Sahranavard
Secretary for Students Scientific Olympiad

Dr. Farzaneh Sharifzad
Secretary for Financial Affairs

Dr. Soroosh Shekarchian
Secretary for Startup

Ms. Sahar Taebi

Secretary for University Associations Forum
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Congress Scientific Committee

(International)

Alexander Seifalian
Andrea Piccin

Armin Ghobadi
Behnam Sadeghi
Behrouz Zandieh Doulabi
Carmine Gentile
Channabasavaiah B. Gurumurthy
Eoin McGrath

Farhad Heshmati
Frangois Lefrére
Francoise Norol
Gerard Pals

Jean-Paul Concordet
Jenneke Klein-Nulend
Kouichi Hasegawa
Mahmoud A. Pouladi
Marco Helder

Marek J. Los
Masahiro Kino-Oka
Mauricette Michallet
Mauro Alini

Mehrnaz Ghazvini
Michaela Fontenay
Mohammad Izadifar
Mohammad Rashidian
Ohtan Kamei

Patrick Hanley
Pedram Kharaziha
Saeid Ghavami
Shahragim Tajbakhsh
Stefan Nierkens
Steven Kushner
Tahmineh Tabrizian
Tim Forouzanfar
Tokameh Mahmoudi
Vladimir Mironov
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Congress Scientific Committee

(National)

Abbas Hajfatali
Abbasali Karimi
Abdolhossein Shahverdi
Abdol-Mohammad Kajbafzadeh
Abolfazl Bagheri

Ahad Khoshzaban
Ahmad Gharebaghian
Ahmad Hosseini
Ahmad Reza Bahrami
Ali Akbar Pourfathollah
Ali Akbar Zeinanloo

Ali Asghar Peyvandi

Ali Baradar Khoshfetrat
Ali Eslamifar

Ali Ghamari

Ali Ghasemi

Ali Samadikuchaksaraei
Ali Shamsara

Ali Vasheghani Farahani
Alireza Baradaran Rafii
Alireza Biglari

Alireza Farsinejad
Alireza Hosseini

Alireza Rezvani

Alireza Shoae-Hassani
Amir Ali Hamidieh
Amir-Hassan Zarnani
Amir Shamlou

Amirali Sohrabpur
Amir-Hassan Zarnani
Amirhossein Emami
Arash Alghasi

Arda Kiani

Ardeshir Ghavamzadeh
Arezou Sayad

Armin Ghobadi

Azim Mehrvar

Babak Arjmand

Babak Arjmand

Bagher Larijani

Bahareh Mahjoubi
Bahram Chardovali
Behnosh Zare

Behrooz Broumand
Behrouz Aflatoonian
Behrouz Zandieh Doulabi
Bibi Shahin Shamsian
Ebrahim Vasheghani-Farahani
Ehsan Arefian

Ehsan Shamsi Gooshki
Elahe Elahi

Elham Nili Ahmadabadi
Elham Roshandel
Ensiyeh Hajizadeh-Saffar
Ensiyeh Hajizadeh-Saffar
Esmaeil Idani

Farid Kowsari

Farzad Pakdel

Farzaneh Sharifzad
Fatemeh Rahbarizadeh
Ghasem AmoAbedini
Ghasem Janbabaei
Gholamreza Asghari
Hamid Ahmadieh
Hamid Attarian

Hamid Farajinejad
Hamid Mirzadeh
Hamid Reza Aghayan
Hamid Reza Bidkhori
Hamid Reza Mozafari
Hamid Reza Soleymanpour
Hamid Rezvani
Hamideh Moravvej
Hamid Reza Aghayan
Hamidreza Jafarian
Hassan Azari

Hoda Madani
Hojjatollah Nozad Charoudeh
Hooshang Saberi
Hosein Shahsavarani
Hossein Baharvand
Hossein Ghanbari
Houshang Saberi

Iman Shabani

Iraj Najafi

Jamshid Hajati

Javad Mortazavi
Kamran Alimoghaddam
Kaveh Baghaci

Leila Afshar

Leila Gholami

Mahin Nikoo Goftar
Mahmood Alebouyeh
Mahmoud Reza Ashrafi
Mahmoud Reza Moradi
Mahshid Mehdizadeh
Mandana Mohyeddin Bonab
Mani Ramzi

Maria Tavakkoli
Maryam Ayatollahi
Maryam Behfar
Maryam Kabir Salmani
Maryam Moghadam Matin
Marzieh Babaee
Marzich Baghaei
Marzieh Ebrahimi
Marziyeh Mehrafza
Masoud Amanlou
Masoud Naseripour
Masoud Soleimani
Massoud Vosough
Mehdi Allahbakhshian
Mehdi Dianatpour
Mehdi Khanmohammadi
Mehdi Shamsara
Mehrdad Payandeh

Mehrnaz Ghazvini

Mehrzad Mirzania

Mohamad Ali Sobhanallahi
Mohammad Amir Amirkhani
Mohamad Reza Mokhber
Mohamadreza

Baghaban Eslaminejad
Mohammad Abdehzadeh
Mohammad Aghajani
Mohammad Akrami
Mohammad Ali Nilforoushzadeh
Mohammad Ali Sahraian
Mohammad Bayat
Mohammad Farhadi
Mohammad Hadi Imanieh
Mohammad Hossein
Ebrahimzadeh

Mohammad Hossein Mohammadi
Mohammad Hossein Nasr-
Esfahani

Mohammad Hossein Nekoofar
Mohammad Hossein Nicknam
Mohammad Hossein Somi
Mohammad Javad Fatemi
Mohammad Javan
Mohammad Mehdi Dehghan
Mohammad Naghi Tahmasebi
Mohammad Nouri
Mohammad Rashidian
Mohammad Reza Mokhber
Dezfouli

Mohammad Reza Nourani
Mohammad Reza Rashidi
Mohammad Reza Zali
Mohammad Taghi Joghataei
Mohammad Vaezi
Mohammad Vaseei
Mohammad Javad Fatemi
Mohammad Reza Ostadali
Mohammadreza Ranjkesh
Mohammad Reza Zali
Mohsen Asadi-Lari

Mohsen Rezaei

Mojtaba Ghadiani

Mokhtar Jalali Javaran
Morteza Zarrabi

Mostafa Ghanei

Mostafa Ghanei

Nabiollah Abolfathi

Nafiseh Baheiraei

Narges Labibzadeh

Naser Ahmadbeigi

Nasser Aghdami

Nasser Ahmadian

Nasser Ebrahimi Daryani
Negar Azarpira

Nima Rezaei

Nosrat Nourbakhsh

Nowruz Delirezh

Parvin Mansouri

Payam Tabarsi

Peyman Keyhanvar

Pourya Salajegheh

Ramin Kordi

Rassoul Dinarvand

Reza Amani Samani

Reza Malekzadeh

Reza Saidi

Reza Shirkoohi

Roya Salehi

Saeed Abroun

Saced Bayanolhagh

Saeed Shafieian

Saeid Ghavami

Saeid Reza Pakzad

Samad Muhammadnejad
Saman Hosseinkhani
Sayeh Parkhideh

Sepideh Kazemi

Seyed Ahmad Raeissadat
Seyed Ali Javad Mousavi
Seyed Asadollah Mousavi
Seyed Hossein Ahmadi Tafti
Seyed Javad Mowla

Seyed Mahmoud Masiha Hashemi
Seyed Mansoor Rayegani
Seyed Mohamad Kazemeyni
Seyed Mohammad Ghazizadeh
Hashemi

Seyed Mohammad Moazzeni
Seyed Mostafa Monzavi
Seyyed Asadollah Mousavi
Seyyed Reza Safaee Nodehi
Shahaboddin Sabounchi
Shahin Akhoondzadeh
Shahram Rabbani
Shahrbanoo Rostami
Shahriar Nafissi

Shirin Farivar

Sirous Salehnasab

Somaich Kazemnejad
Somayeh Niknazar
Soodabeh Davaran
Soroosh Shekarchian
Soura Mardpour

Tahereh Madani

Tahereh Rostami

Tokameh Mahmoudi
Vahid Ahmadi

Yadollah Omidi

Yaser Tahamtani

Zahra Farzaneh

Zahra Madjd

Zhaleh Shariati
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Congress Executive Committee

Ali Ghamari

Alireza Sadeghi

Arash Khodaei

Arezou Sayad

Arsalan Jalili

Banafsheh Sadeghi

Amin Ebrahimi

Elham Roshandel

Farzaneh Sharifzad

Helia Pournaghshband

Hoda Madani (Group Leader)
Hossein Soltaninejad

Kaveh Baghaei

Leila Gholami

Marjan Asadi

Neda Minaei

Negar Zamani

Roya Ramezankhani

Sahar Taebi

Seyed Milad Hashemi Hefzabad
Shabnam Mozafarzadeh Marzban
Shaghayegh Khosravi
Shokoufeh Torabi

Soroosh Shekarchian

Soura Mardpour

Yasaman Heydari

Zahra Momeni
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The Steps Leading to Development of Stem Cell Sciences and
Technologies in Iran: The Path Towards Future

Amir Ali Hamidieh, M.D.

Chairman, Council for Development of Stem cell Sciences and Technologies

Vice- Presidency of Science and Technology, Tehran, Iran

Professor of Pediatrics, Director, Pediatric Stem Cell Transplant Program

Children's Medical Center, Tehran University of Medical Sciences, Tehran, Iran
Email: aahamidieh@tums.ac.ir

Background and Aim: Stem cell technology was started in Iran in the
late of 1990 by first hematopoietic stem cell transplantation in Tehran
University of Medical Sciences and in less than a decade, Royan Institute
started stem cell research followed by infertility treatment. Since then,
different universities and research centers have focused on stem cells
and regenerative medicine which resulted in publishing more than 2500
articles in journals indexed in PubMed as well as creating new ideas. The
council of stem cell sciences and technologies in the vice presidency for
science and technology started its activity ten years ago, with the aim of
expanding education, research and development of human resources.
Scientific opportunities in this field have been created by the integration
of government and scientific communities.

During this time, by the financial and spiritual support given by this
center, research projects were carried out in more than 45 universities
and institutes. Four Centers of Excellence for Stem Cell & Regenerative
Medicine has been established in Royan, Tabriz, Shiraz, and Tehran
to integrate scientific capacities human resources and laboratory
equipment. Student Olympiads were held at the high school level, and
the establishment of Student Research Centers in three provinces can
be considered as the most influential activities for stem cell council. In
recent years, recognizing the importance of promoting the culture of a
knowledge-based economy, stem cell council also seeks to strengthen the
knowledge-based companies by supporting and guidance of researchers
and investors, as it has caused the number to increase to more than 75
titles.

The council of stem cell sciences and technologies also organized
two national festival and international congress, 70 symposiums, and
several workshops to spread stem cell sciences and technology among
the public. The first social network and science-specific messenger,
across the country, has been launched in 2017 by the stem cell council
promotion. The application as mentioned above would be a platform
which can provide effective interactions among specialists in the field of
stem cell sciences. Animal lab network is the other supported project by
stem cell council. It gives an opportunity for the researchers to use various
animal models and facilitate in vivo studies. Finally, the collaboration
between Iran stem cell council and Iran FDA has led to the development

of products regulations. In this regard, four cell-based products were
licensed to enter the market. Now Iran is the first rank among Eastern
Mediterranean and Middle East countries. The issues mentioned are part
of the mission of the stem cell council which has been carried out until
now.

Keywords: Stem cells; Transplantation; Stem cell council; Cell-based
products

Promotion of Stem Cell Technology in the Islamic Republic of
Iran at the International Level

Mohammad Amir Amirkhani

Skin and Stemcell Research center, Tehran University of Medical Science, Tehran,
Iran

Email: Amirkhani2000@yahoo.com

Stem cell science and technology has grown dramatically in today's
world, and the Islamic Republic of Iran is one of the leading countries
in this strategic science. Stem cell technology has gained considerable
popularity in Iran with the efforts of academics, researchers, student,
and managers of knowledge-based companies and also policymakers
in recent years. This field has provided significant capacities and
opportunities for the country at the national and international levels. The
10-year strategic plan for developing this technology has been provided
30 programs and three areas in 2013 that include: training, research and
human resources development, commercialization and marketing, and
development of clinical service centers. This comprehensive strategic
planning was approved to manage scientific and technical capacities
of the country that covers all the country's potential. Thanks to this
plan, ten centers of stem cell and regenerative medicine have been
designed and developed which located in 10 most important universities
in Iran, and so far, three centers have been established and are fully
functional. Knowledge-based companies attending at these centers to
participate in Ph.D. students and Postdoctoral fellows training course
to advance this scientific field. Over the past couple of years, over 100
knowledge-based companies are working in the field of regenerative
medicine with the support of the Council towards the development of
stem cell sciences and technologies. Now, these companies are ready
to export their technologies and products to other countries. Focusing
on the development of stem cell science and technology is not specific
to Tehran, and more than 20 other provinces have the infrastructures
for the stem cell development under the supervision of the Council.
What is more, over the past few years, one of the most important steps
towards the development of stem cell science and technology in Iran
has been the Annual National Festival and the International Congress
in the stem cells and regenerative medicine. This Congress has different
sessions, including theoretical and practical workshops, the committee
of innovation for Iranian diaspora, national awards competition, an
exhibition of knowledge-based products, set market meeting, startup
event, student tournament, scientific symposium. Also, more than 5000
participants, including highly-regarded professors, scientists, researchers,
students, and managers of companies from all over the world attend this
event annually. Taken all, it should be noted that the Islamic Republic of
Iran aims to collaborate with other scientific centers around the globe to
develop this technology and provide valuable services for patients.
Keywords: Stem cell science and technology; Commercialization
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1S-001. Cell Therapy Manufacturing Facility: Design and Operation
Hamid Reza Aghayan’

Cell Therapy and Regenerative Medicine Research Center, Endocrinology
and Metabolism Molecular Cellular Sciences Institute, Tehran University
of Medical Sciences, Tehran, Iran.

Email: shraghayan@sina.tums.ac.ir

Recently a great interest has arisen in the field of cell therapy products
(CTPs) manufacturing. According to the current international standards
the CTPs should be manufactured under principles of good manufacturing
practices (GMP). GMP is fundamental to product safety and quality and
to involve multiple elements covering all aspects of production. Although
each element is equally important, the facility is the most obvious and
tangible aspect of GMP. There are few specific regulatory requirements
for CTPs; consequently, GMP for pharmaceuticals and biologics should
be applied. The objective of this presentation is to summarize the basic
requirements for CTPs manufacturing facilities and provides an overview
of facility planning and design, cleanroom classifications, and operation.
Keywords: Cell therapy; Clean room; GMP; Regenerative medicine;
Regulation

1S-002. Advanced Approached to Stem Cell Therapy

Hossein Ahmadi Tafti

Research center for advanced technology in cardiovascular medicine,
Tehran Heart Center, Tehran University of Medical Sciences, Tehran, Iran
Email: Hosseinahmaditafti@yahoo.com

Cardiovascular diseases (CVDs) are the major cause of mortality and

morbidity worldwide stem cell therapy is an alternative modality in the

treatment of CVD especially ischemic heart disease Although safety and

feasibility of different cell types have been proved in several clinical

trials, the beneficial outcome is not significant. The most successful result

of stem cell therapy in human has been achieved by cardiac stem cell

(CSC), with the improvement of ejection fraction about 10%. Other cell

types in clinical trials led to an average 3-5% beneficial outcome or no

positive effects. New strategies for improving stem cell-based therapy in

CVD include:

*  Preconditioning of stem cells: ischemic induction, application of
low energy shock wave and pharmacologic pretreatment with statin

*  Enhance engraftment and survival of stem cells

+  Using growth factors, cytokines, overexpression of CXCR, and
SDF1 for angiogenesis adhesions and engraftment

+  Genetic modification for increasing cell efficiency

*  Magnetic cell targeting and ultrasound-mediated improve cell
delivery and retention

»  Application of biomaterials for cell delivery and retention, an O,
releasing scaffold for increasing survival and proliferation of stem
cells.

Extensive works are still required to increase the beneficial effect of stem

cell therapy.

Keywords: Cardiac stem cells; Cardiovascular diseases

1S-003. Chemoattractant and Stem Cells in the Regeneration of
Intervertebral Discs

Mauro Alini

AO Research Institute, Davos Platz, Switzerland

Email: Mauro.alini@aofoundation.org

Background and Aim: Having exploited an organ culture model of induced
IVD degeneration, we have reported that the human mesenchymal stem
cells (MSCs) could migrate via the endplate of a bovine disc. In addition,
the degenerative disc conditioned medium could significantly upregulate
the expression of certain chemokine receptors in the MSCs cultured,
which indicate the responsiveness of these cells to the degenerative
environment. We have also looked at the likelihood of MSC recruitment

in the disc in vivo using a mouse tail model of induced disc degeneration,
even though only a limited number of bone-marrow cells were used in
the disc.

Methods: The migration of MSCs through the endplate was further
investigated by injecting the chemokine SDF1 into the cavity of a partially
nucleotomized disc in organ culture. Having used a hyaluronan-based
thermoreversible injectable hydrogel, the SDF1 was delivered to support
the disc cell growth, matrix production and MSC differentiation towards
the disc-like phenotype.

Results: The SDF1-releasing hydrogel was found to significantly increase
the MSC recruitment to the disc, indicating the potential of a chemokine
delivery system to accelerate cell homing. The proteomic profile of the
conditioned medium of an IVD maintained under induced degenerative
settings was analyzed in order to identify disc-derived chemotactic
factors. Proteomic analysis demonstrated that the two main chemotactic
factors, CL5/RANTES and CXCL6, could be secreted by the degenerative
disc. The histological sections of bovine and human degenerative discs
confirmed the presence of CCL5/RANTES and its receptors, indicating
their key role in cell recruitment.

Conclusion: Clear evidence clarifies that the homing of endogenous
regenerative progenitor cells might occur in the disc, which could be
amplified by the chemoattractant delivery system. Besides, some recent
studies have shown the presence of progenitor cells at different locations
in healthy and degenerative IVDs. Take all, mobilization, augmentation
and activation of these endogenous progenitor cell populations validate
them as attractive targets for future regenerative approaches.

Keywords: Stem cell; Chemoattractants; Bioreactor; Hydrogels

1S-004. Hyaluronan Hydrogel Platform for Musculoskeletal Regeneration
Mauro Alini

AO Research Institute, Davos Platz, Switzerland

Email: Mauro.alini@aofoundation.org

Background and Aim: Hyaluronic acid (HA) is one of the main
extracellular matrix components that is involved in various biological
events, including tissue development and regeneration, cell motility
and viscoelasticity. HA has been used commonly for the formulation
of drug delivery systems and regenerative medicine constructs. Having
capitalized on an unconventional conjugation method, in this current
study, we report on a series of derivatives providing HA with tunable
pseudoplasticity, temperature-induced gelation and dual enzymatic/
light-induced gelation.

Methods: In this study, HA was conjugated via DMTMM-mediated
amidation with (i) an array of substrates including small, large and
functional molecules for validating the method, (ii) short alkyl chains
of propyl and butylamine, (iii) thermoresponsive moieties, (iv) tyramine.
The formulated products were characterized by means of rheometer,
'H-NMR and UV-vis spectrophotometry. The reaction kinetics and
coupling yields were assessed under a spectrum of conditions. To deliver
chemokines in vivo in a rabbit osteochondral defect model, we used the
thermoresponsive derivative. Further, the HA-tyramine derivative was
optimized for the additive manufacturing with a dual enzymatic and
light gelation.

Results: In this study, we used the thermoresponsive derivative for in situ
tissue engineering. After one week, an increased cell density was found
within the rabbit osteochondral defect upon the delivery of chemokines
compared to chemokine-free gel. The current method seems to be an
attractive strategy since it can facilitate the endogenous cell recruitment,
eliminating the need for tissue harvesting and cell expansion. Besides,
the application of HA-tyramine for 3D printing showed that (i) the
dual gelation allowed good extrusion properties and reliable shape
maintenance; (ii) cells can attach and spread within the material also in
the absence of cell-binding peptides; (iii) a low concentration of polymer
(2.5%) and low degree of substitutions (6.0% to 14.5%) can be used to
obtain gelation. Furthermore, this method is free from the use of UV light
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and has no safety concerns regarding the UV-induced DNA damage and
tumorigenesis.

Conclusion: We have demonstrated how chemical modification can
improve the technological properties of HA including viscoelastic profile,
drug delivery and 3D printing capability. These derivatives are valuable
tools for fabricating constructs in tissue engineering and regenerative
medicine.

Keywords: Hydrogels; Stem cells; Cartilage; 3D printing

1S-005. Exosomes as a New Trend for Cell-Free Therapy

Mehdi Allahbakhshian-Farsani'?

1. Department of Hematology and Blood Banking, Faculty of Allied
Medicine, Shahid Beheshti University of Medical Sciences, Tehran,
Iran

2. HSCT Research Center, Shahid Beheshti University of Medical
Sciences, Tehran, Iran

Email: allahbakhshian@sbmu.ac.ir

Graft-versus-host disease (GvHD) is still a major and life-threatening
complication of allogeneic hematopoietic stem cell transplantation
(AHSCT) with a high rate of incidence, morbidity, and mortality. A wide
range of approaches to control the GvHD are currently under research
among which the preventive approaches is the most desirable to achieve.
Immune-modulation features of mesenchymal stem cells (MSCs) make
them as a promising strategy to prevent and treatment of inflammatory
diseases including GvHD. A series of ongoing and completed clinical
trials on GvHD have reported the great response of patients to MSC
therapy with a dramatic decrease of inflammatory factors and an increase
in patients’ survival. One of the most concerns of the application of MSCs
is their plasticity and also poor information about probable long-term
side effects. The recent solution is to use the cells” byproduct instead
of cells themselves. A most effective byproduct of cells is extracellular
microvesicles and exosomes which have some function of cells without
concerns of cellular plasticity and self-replicating capacity. Exosomes
are naturally occurring extracellular vesicles released by exocytosis from
many types of cells and contain lipids, proteins and RNA, which allow
them to participate in the intercellular communication processes. Due
to the origin, MSC-derived exosomes mostly have immune-suppressive
functions and their small size makes them ideal for GvHD treatment.
Moreover, some recent studies and patents have claimed the possibility
of using exosomes as a preventive strategy in addition to treatment.
Growing tendency besides hopeful results of the application of MSC-
derived exosomes in GvHD prevention and management implicate the
bright future of cell derivatives rather than cell therapy.

Keywords: Exosome; Graft-versus-host disease; Cell therapy

1S-006. Translational Regenerative Medicine: How to Build a Scientific
Bridge Between Basic Knowledge and Clinic

Babak Arjmand

Cell Therapy and Regenerative Medicine Research Center, Endocrinology
and Metabolism Molecular-Cellular Sciences Institute, Tehran University
of Medical Sciences, Tehran, Iran

Email: Arjmand_itb@yahoo.com

Stem cell therapy has introduced promising hopes for the treatment of
various diseases. On the other hand, clinical utilization of stem cells
needs to translate basic sciences and protocols before starting clinical
phases by bridging stem cell research into clinical trials. Therefore, stem
cells translational medicine will open a new horizon in this area of
research and practice. Accordingly, there are several risk factors relevant
to the safety issues of stem cell preparation and transplantation that must
be considered in the translational phase. For instance; transplantation
site reactions, immune responses, biodistribution, ectopic grafting,
unintended differentiation into another cell type, tumorigenicity, and
lack of functional characteristics. In summary, to conduct clinical stem
cell transplantation trials, the safety concerns must be carefully weighed

against the potential benefits and all preclinical and clinical researches
must be designed to elucidate potential safety concerns before translating
from the bench to the bedside.

Keywords: Cell therapy; Regenerative medicine; Safety; Stem cells;
Translational medicine

1S-007. The Potential of Stem Cell Therapies for Pediatric Neurological
Disorders

Mahmoud Reza Ashrafi

Department of Pediatric Neurology, Children's Medical Center, Tehran
University of Medical Sciences, Tehran, Iran

Email: ashrafim@tums.ac.ir

Until the middle of the 20th century, regeneration of nerve tissue was
considered to be impossible, however, nowadays cell replacement
therapy has provided the basis for the development of potentially powerful
new therapeutic strategies for a broad spectrum of human neurological
diseases. Stem cells are a nonspecialized type of cells that are capable
of replicating itself but also differentiate into specialized cells, leading to
new tissue formation, repair, and regeneration. Literature review suggests
that stem cells can migrate from the site of injection into the injured site.
In fact, we must believe that stem cells will be used clinically, not as a
curative treatment but as part of a therapeutic management. The most
important aspect of cell therapy is applying the right cell type to the right
disease and explanation the right amount of expectation to the patient.
There are three types of stem cells based on the differentiation potential,
including totipotent, pluripotent and multipotent cells. The origin of the
stem cells, can be of embryonal, fetal and adult somatic stem cells. Stem
cells have been investigated as a treatment for neurological damage
since the 1990s. For using neurological trial, neurons and glial cells have
been generated from stem cells as embryonic stem cells (ESCs), induced
pluripotent stem cells (iPSCs), mesenchymal stem cells (MSCs) and
neural stem cells (NSCs) or neural progenitor cells. MSCs are multipotent
cells that generate into neurons, astrocytes and oligodendrocytes and
can be prepared from various sources, including autologous bone
marrow-derived mononuclear cells, adipose tissue-derived stem cells
and umbilical cord stem cells. Because of the increasing popularity of
postnatal umbilical cord stem cell storage, the most easily accessible
current source of stem cells in clinical trials is umbilical cord-derived
stem cells. Parkinson’s disease, Alzheimer’s disease, Huntington’s disease,
multiple sclerosis, amyotrophic lateral sclerosis and stroke are the main
neurological disorders of adults that cell therapy may be effective. There
are a number of developmental disorders that are considered targets for
stem cell therapy, such as, Cerebral palsy and autistic spectrum disorders.
Head injury, spinal cord injury, spinal muscular atrophy, neurological
deficits in meningomyelocele and poliomyelitis, Duchenne muscular
dystrophy and neurodegenerative disorders especially LSDs are the main
neurological disorders of pediatric age group that cell therapy may be
effective.

Keywords: Stem cell therapy; Pediatrics; Neurological disorders

1S-008. Cornea Regeneration

Alireza Baradaran Rafii

Ocular Tissue Engineering Research Center, Shahid Beheshti University of
Medlical Sciences, Tehran, Iran

Email: alirbr@gmail.com

Corneal reconstruction has dramatically progressed in recent years.
The cornea is the most important optical element of the eye. It has
three main histologic parts; epithelium, stroma and endothelium. All
parts especially their stem cells may be destroyed by different offending
mechanisms. The type of epithelial regeneration depends on the severity
and laterality of the lesion. In unilateral total limbal stem cell deficiency
(LSCD) surgical alternatives include conjunctival limbal autograft
(CLAU), cultivated limbal epithelial transplantation (CLET), simple
limbal epithelial transplantation (SLET) and in vivo cultivation of limbal
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stem cells. In bilateral total LSCD surgical options are keratolimbal
allograft transplantation (KLAL), living-related conjunctival limbal
allograft transplantation (I-CLAL) and cultivated oral mucosal epithelial
transplantation (COMET). Stromal reconstruction includes penetrating
keratoplasty (PKP) and deep anterior lamellar keratoplasty (DALK). Tissue
engineering is more elementary in stromal reconstruction, however,
the only proven clinical trial which is in progress is using collagenous
biomaterials. Endothelial reconstruction includes Descemet stripping
automated endothelial keratoplasty (DSAEK), Descemet membrane
endothelial keratoplasty (DMEK) and endothelial cell culture.

Keywords: Corneal reconstruction; Limbal stem cells; Cornea

1S-009. Gene Therapy: Promises and Problems
Alireza Biglari

Pasteur Institute of Iran

Email: biglari63@hotmail.com

Gene therapy has developed intensely since the first clinical gene transfer
experiment in October 1989. This therapy has the potential to cure
incurable diseases and significantly change the face of medicine in the
future. The dream of treating incurable diseases moves closer to reality
with the success of CART cell therapies, novel gene delivery systems, and
the discoveries of miRNAs, and CRISPR/Cas9. There are a few approved
gene therapy medicinal products (GTMPs), but several new GTMPs are
currently under review. However, despite recent technological advances,
substantial challenges persist, many of which encompass the underlying
technologies. This paper will review the landmarks that had a significant
impact on the progress of gene therapy. It will also address some concerns
that have been related to gene therapy as an emerging therapy.
Keywords: Gene therapy; Gene delivery; CRISPER

1S-010. Genome Editing with the CRISPR-Cas9 System: Principles and
Applications

Jean-Paul Concordet

Laboratoire Structure et Instabilité des Génomes, INSERM U1154, CNRS
UMR7196, Muséum National d’Histoire Naturelle, Paris, France

Email: jean-paul.concordet@mnhn.fr

The CRISPR-Cas9 systems are revolutionizing studies of gene function
and possibilities of gene therapy. In bacteria, natural CRISPR-Cas9
systems provide adaptive immunity by cleaving foreign DNA. Cas9 is
an RNA-guided endonuclease and artificial guide RNAs can easily be
designed to cleave target any DNA sequence of interest. When used for
genome editing, the CRISPR/Cas9 system allows making a great variety
of DNA sequence modifications (deletions to inactivate gene function
or potential regulatory sequences, insertions of reporter genes, point
mutations, etc). We have developed online tools for selection of guide
RNAs in more than a 300 species (crispor.org) and helped to perform
genome editing in many experimental systems. Examples from our lab, in
cultured cells, and from collaborations, in model organisms such as the
rat and zebrafish, will be shown to illustrate a wide range of applications
of genome editing for the study of gene function and genetic diseases.
Keywords: CRISPR-Cas9; Gene Therapy

1S-011. Optimization of Genome Editing with the CRISPR/Cas9 System
Jean-Paul Concordet
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UMR7196, Muséum National d’Histoire Naturelle, Paris, France

Email: jean-paul.concordet@mnhn.fr

Optimization of genome editing needs to be performed at several
steps, from guide RNA design to delivery of CRISPR/Cas9 reagents.
In treated cells, genome editing per se takes place during repair of
DNA double-strand breaks made by CRISPR/Cas9 nucleases. Several
DNA repair pathways can process may be involved and influence the
eventual outcome of including classical non-homologous end-joining

(NHEJ)), micro-homology mediated end-joining (MMEJ) and homologous
recombination (HR). Our lab has developed strategies of genome editing
that take advantage of these different possibilities in order to increase the
efficiency of genome editing with the CRISPR/Cas9 system.

For example, when developing gene editing in Clytia hemispherica
jellyfish, we observed that unexpectedly deletions made in target
genes were often flanked by short stretches of identical sequence. This
is characteristic of DNA repair by MMEJ which therefore appears to be
the predominant end-joining pathway for introduction of indels during
genome editing with CRISPR-Cas9. This unexpected finding is in fact
common to many experimental systems and needs to be taken into
account when designing guide RNAs.

Gene inactivation by the introduction of small deletions or insertions
is highly efficient with the CRISPR/Cas9 system. In contrast, making
precise, programmed modifications such as transgene insertions often
remains challenging. We have developed several strategies to address
this challenge, including homology-independent transgene integration
in zebrafish and using chemically modified oligonucleotide donors. We
also recently developed a novel approach for increasing the efficiency of
transgene integration by homology-dependent repair (HDR).

Keywords: CRISPR/Cas9; Genome Editing

IS-012. Nanomaterials in Stem Cell Regenerative Medicine: The
Scaffold-Based Approach

Soodabeh Davaran’

1.Tabriz University of Medical Sciences, Tabriz, Iran

Email: davaran@tbzmed.ac.ir

Background and Aim: Rapid progress in biomaterial engineering has a
profound impact on tissue engineering and regenerative medicine. The
application of nanotechnology to regenerative medicine is a wide issue.
Nanotechnology can provide new strategies for regenerative medicine,
including better tools to improve or repair damaged tissues. The adhesion,
growth, and differentiation of stem cells are controlled by nanotopography
of their surrounding microenvironment or the architecture of scaffolds
that forms a network for human tissues. Nanostructured materials such
as nanocomposites and nanofibers have attracted increasing interest
in regenerative medicine, because these nanomaterials can mimic
the physical characteristics of the natural extracellular matrix (ECM)
at the nanoscale level. Nanofibers, have been used as scaffolds for
musculoskeletal tissue engineering (including bone, cartilage, ligament,
and skeletal muscle), skin tissue engineering, vascular tissue engineering,
and neural tissue engineering. In this study we will present the
preparation and evaluation of electrospun nanofibrous scaffolds for stem
cell differentiation and tissue regeneration. We have prepared various
biodegradable blends of natural and synthetic polymers for scaffold
fabrication with the ability to increase cell survival, proliferation, and
migration and provide supporting mechanical properties by mimicking
the ECM.

Methods: Biodegradable blends of natural polymers such as collagen,
gelatin and chitosan with biodegradable polyesters such as poly(L-lactide)
(PLLA), poly(glycolide) (PGA), poly (e- caprolactone) (PCL), poly(lactide-
co-glycolide) (PLGA) and poly(e-caprolactone)-poly(ethylene glycol)-
poly(e -caprolactone) (PCL-PEG-PCL, PCEC) have been prepared as
nanofibrous scaffolds and incorporated with appropriate nanoparticles
such as hydroxyapatite (HA), silica nanoparticles (n-SiO,), magnetic
nanoparticles  (MNPs), and  growth factor-loaded  polymeric
nanoparticles for the creation of 3D cell-supportive scaffolds. In
another approach, different thermosensitive hydrogels, based on poly
(N-isopropylacrylamide; PNIPAAm) copolymers, have been developed
and used as injectable implants. The biocompatibility, morphology,
proliferation and differentiation abilities of human mesenchymal stem
cells on these nanostructured scaffolds have been investigated. The
applications of these nanostructured scaffolds have been evaluated for
bone, cartilage and skin regeneration.

Results: Blends of natural polymers such as gelatin, chitosan and collagen
with biodegradable polymers exhibit improved mechanical properties
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and provide an effective, non-toxic approach for the fabrication of
biomimetic scaffolds for tissue engineering. The incorporation of
magnetic nanoparticles and/or HA can promote osteointegration
and osteoinduction. The polyester-collagen hybrid nanofibrous
scaffold provides a stimulus microenvironment for the chondrogenic
differentiation of the MSCs. The PCL-PEG-PCL/ CS/ n-SiO, and n-HA with
an average diameter in the range of 190-260 nm showed excellent cell
adhesion and proliferation properties. Alizarin red S staining and qRT-PCR
analysis confirmed the osteogenic differentiation of hDPSCs on PCEC-CS
nanofibers incorporated with n-HA and n-SiO,. Thermosensitive PCEC/
Gel and (PNIPAAmM-PCEC-PNIPAAm)/Gel hydrogel scaffolds possesses
useful hydrophilic properties for the growth and cell embedding and
secretion of extracellular matrix. It can serve as an ideal strategy to
promote the formation of cartilage tissue.

Conclusion: Development of biomaterials is important for scaffold
fabrication. Electrospun blend nanofibrous scaffolds have a high surface
area to volume ratio, controllable diameter and porosity, excellent
biological activity and can provide an appropriate architecture for bone,
cartilage and skin tissue engineering.

Keywords: Nanomaterials; Electrospun nanofibers; Scaffolds; Tissue
engineering
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Treatment Option in Patients with Intestinal Graft-Versus-Host Disease:

Lessons Learned From an Experience in Inflammatory Bowel Disease
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1. Imam Khomeini Hospital, Tehran University of Medical Sciences,
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2. Research Center of Food and Water Borned Diseases, Research
Institute for Gastroenterology and Liver Diseases, Shahid Beheshti
University of Medical Sciences, Tehran, Iran

Email: nasere@yahoo.com, nebrahim@sina.tums.ac.ir

Inflammatory bowel disease (IBD) includes various forms of disorders;
however, Crohn’s disease (CD) and ulcerative colitis (UC) are two
major types of this disease. Ulcerative colitis is characterized by
expansion mucosal inflammation in the colon, while Crohn’s disease is
characterized by patchy, transmural inflammation, which may affect all
parts of the gastrointestinal tract. There are some evidence about the role
of genetic and immune disorders and environmental factors, such as a
change in the fecal microbiota, in the pathogenesis of IBD. Commensal
microbiota could promote IBD through changes in the composition of the
mucosal-associated bacteria, which is known as dysbiosis; deregulated
induction of immune system in the intestine; and genomic instability
and induction of mutations in the host by their metabolites and toxins.
Dysbiosis increases gut permeability to bacterial products and promotes
inflammatory disorders through induction of the immune system.
Clostridium difficile infection (CDI) in patients with IBD is associated
with more severe disease, longer hospital admission, higher treatment
costs, higher risk of colectomy and mortality rate. Fecal microbiota
transplantation (FMT) is one of the treatment choices in patients with
recurrent CDI, especially among those with underlying diseases. In
this presentation we report three unsuccessful FMT procedures in IBD
patients with recurrent CDI. All the patients were subjected to FMT by
heterologous samples. Our results did not support FMT as a treatment
option to subside the induced inflammatory response in these patients.
These findings could propose usage of autologous instead of heterologous
FMT for patients with intestinal graft-versus-host disease (GvHD), when it
is suggested as a therapeutic option.

Keywords: Graft versus Host disease; Fecal Microbial Transplantation;
Inflammatory disorder
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Background and Aim: Tendon injury is a common and challenging

problem which often requires surgical intervention to repair the damaged

tendon. Most important factor in having more favorable outcome is the

strength of repaired tendon and lack of adherence to the adjacent tissues.

The aim of this study is to survey the effects of adipose-derived stem cells

on optimizing Achilles tendon repair in the rat.

Methods: Thirty-six rats randomly divided into 3 groups. Autologous

fat-derived stem cells were prepared from the inguinal fat pad of 12

rats. Achilles tendon was cut in all 3 groups. Autologous stem cell was

injected into both cut ends of tendon before repair in the first group. In

the second group normal saline and in the third group culture medium

without cell was injected in the cut ends of the tendons. Then all the

tendons were repaired with the same method. Strength and quality of

repair were surveyed by tensiometry and histopathology evaluation after

30 days of repair.

Results: Tensiometry results showed stem cell group had the most tendon

strength with a statistically significant difference to other groups (P value

= 0.017). However the histopathology indices such as the amount of

collagen, fibroblasts, Collagen arrangement, vascularization, the number

of inflammatory cells and foreign body reaction were not significantly

different.

Conclusion: This study showed that stem cells could significantly

improve the biomechanics of tendon repair. However, according to

the histopathology results, this conclusion is obscure and needs more

studies.

Keywords: Autologous; Adipose-derived stem cells; Achilles tendon; Rat
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Background and Aim: Myelodysplastic syndromes (MDS) are
hematopoietic stem cell (HSC) disorders of the elderly characterized by
ineffective hematopoiesis and a major risk of evolution to acute myeloid
leukemia (AML). The WHO classification recognizes eight subgroups,
based on 5q deletion, uni/multilineage dysplasia, ring sideroblasts or
SF3B1 mutation, the percentage of blasts and. The phenotypic diversity of
MDS has driven the variegation of combined genetic events. To address
the heterogeneity of clonal hematopoiesis at diagnosis and under disease-
modifying treatment, we investigated the architecture of hematopoietic
stem/progenitor cell (HSPC) compartment.

Methods: Mutation status of 40 genes were obtained in a cohort of 60
non-del(5q) MDS by next-generation sequencing. The hematopoietic
hierarchy was analyzed by multiparametric flow cytometry. The clonal
architecture was assessed by the genotyping of single CD34+CD38-
cell-derived colonies, long-term colony-initiating cells (LTC-IC) and
clonogenic progenitors. Disease-initiating cell was identified by
genotyping human cells engrafted in immunodeficient NSG mice after
8-16 weeks. Clonal evolution of patients receiving lenalidomide was
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followed at evaluation after 4 cycles and further when they responded to
treatment (GFM LenEpo2008, clinicaltrials.gov, EudraCT number 2008-
008262-12).

Results: In single HSPCs, the founding mutations usually affect epigenetic
regulators (TET2, DNMT3A) or splicing factors (SF3B1, SRSF2). Mutations
accumulate in a dominant subclone and generate few minor subclones,
with a linear or branched architecture. The dominant clone is detected in
the LTC-IC compartment and repopulates the bone marrow of NSG mice
with a myeloid and lymphoid progeny, showing that the cell of origin
is a genuine HSC. A refined flow cytometry analysis using a 14-color
panel demonstrates that hematopoiesis in low-risk MDS is characterized
by a myeloid bias of multipotent progenitor (MPP) compartment at
the expense of pre-B progenitors. This results in the accumulation of
common myeloid (CMP) at the expense of granule-monocytic (GMP)
and megakaryocytic-erythroid (MEP) progenitors, except in sideroblastic
anemia where MEP are preserved. We noticed that mutation contents
may differ along the hematopoietic hierarchy. For instance, STAG2
mutations not detected in single HSCs, were present as neo-mutations
in MPP-like or GMP-like progenitors that drove the amplification of a
clone dominant at the time of AML transformation. Finally, mutations
accumulate with time along disease evolution, whatever the therapeutic
strategy. We found that lenalidomide by inducing an immune response,
transiently reduced the size of the dominant clone in responding patients
whereas new mutations could emerge in non-responding patients.
Conclusion: We identified MDS-initiating cells and clones driving the
leukemic transformation. Mutation combination and selection during
evolution contribute to the heterogeneity of MDS. Defining the hierarchy
of driver mutations provides insights into the process of transformation,
and may guide targeted therapies.

Keywords: myelodysplastic syndrome, hematopoietic
hematopoiesis, clonal architecture, lenalidomide
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Background and Aim: It is long known that patients with insufficient
maxillary bone height might need maxillary sinus floor elevation (MSFE)
prior to the placement of dental implant. Currently, the bone substitutes
are used as an alternative as the ‘gold standard’ (i.e., as the autologous
bone). However, the bone substitutes only allow the osteoconduction,
since viable osteogenic cells are lacking. In the recent years, cell-based
bone tissue engineering has been introduced as a promising treatment
option to improve the bone forming capacity of bone substitutes.

Methods: In a government-sponsored phase | trial, we assessed the

feasibility, safety and efficacy of combining a calcium phosphate (CaP)

as a bone substitute using freshly isolated adipose stem cells during a

one-step surgical procedure for MSFE. In this line, to avoid costly stem

cell expansions and a second intervention, the osteoinductive carriers

(i.e., CaP seeded with the freshly isolated stromal vascular fraction of

adipose tissue) were generated in an intra-operative procedure in the

OR-complex within hours. Furthermore, a ‘split-mouth design” (with

only CaP scaffold at the contralateral control side) was applied to allow

efficacy evaluation, wherever possible. At regular intervals during follow-
up, adverse events were monitored, and clinical, X-ray, and Cone-beam

CT data were collected. After six months, biopsies were obtained during

the placement of dental implant, which were evaluated for the bone

formation by histomorphometry and pCT.

Results: In this phase | trial, we included 10 patients. All patients
uneventfully underwent an MSFE procedure and no adverse effects
were reported during 3.5-year follow-up. Bone as well as an osteoid
percentage were higher in bone biopsies taken from study sides than
the control sides throughout the complete biopsies, suggesting that bone
formation does not only occur from the pre-existing sinus floor, and that
adipose stem cells may stimulate bone formation.

Conclusion: For the first time, this present study demonstrated the
feasibility, safety and potential efficacy of freshly isolated adipose stem
cells with a calcium phosphate for MSFE. Based on these findings, this
modality provides the first step towards a novel treatment concept that
might offer the broad potential for cell-based regenerative medicine
applications.

Keywords: Adipose stem cells; Regenerative medicine; Phase | trial
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Background and Aim: Vascularized and non-vascularized fibular graft
transfer for skeletal reconstruction purposes has been shown to be an
effective treatment strategy for various congenital and acquired skeletal
deformities, including for mandibular reconstructions due to tumor,
infection and trauma.
Methods: We present a novel method where free fibula transfer utilizing
preoperative virtual surgical 3D planning is used to produce a total
autogenous reconstruction.
Results: The virtual surgical planning allows to effectively quantify
the bone stock required preoperatively. Moreover, the virtual surgical
planning is used to carefully design nylon saw guides that contain also
pre-planned drill holes for screw placement, which can be used during
surgery to optimally cut the fibula such that an anatomically correct
reconstruction can be realized.

Conclusion: This will result in reduced surgery times and improved

functional and aesthetic outcomes. In the near future, this type of

reconstruction may be replaced by using personalized 3D-printed
scaffolds seeded with adipose stem cells to avoid donor site morbidities.

Keywords: Additive manufacturing bone reconstruction; Personalized

medicine
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1S018. The Stem Cell Niche for Cardiovascular Tissue Engineering
Carmine Gentile

FAHA | Lecturer School of Medicine, The University of Sydney, Sydney,
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Email: carmine.gentile@sydney.edu.au

Background and Aim: To date, three-dimensional (3D) in vitro cell
systems have been considered as a promising alternative to the animal
models to study cardiac biology and disease.

Methods: In this present study, we have generated 3D in vitro cell
cultures of the human heart, “cardiac spheroids” (CSs), by co-cultivation
of the human primary or iPSC-derived cardiomyocytes, endothelial cells
and fibroblasts at the ratios approximating those present in vivo.

Results: Our findings revealed that the microenvironment (“niche”) of
these spheroids presented cellular organization, extracellular matrix
and microcapillary network that better recapitulate the typical in the
human heart compared to other existing in vitro models. These spheroids
were employed to study the dose-limiting cardiotoxicity of the common
anticancer drug doxorubicin (DOX). Viability/cytotoxicity assays indicate
dose-dependent cytotoxic effects, which are inhibited by the nitric oxide
synthase (NOS) inhibitor L-NIO, and genetic inhibition of endothelial
NOS, implicating peroxynitrous acid as a key damaging agent.
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Conclusion: The results obtained in this study indicate that CSs can better
mimic the key characteristics of human heart morphology, biochemistry
and pharmacology in vitro. As a result, we propose this CSs 3D model as
a promising alternative to animal models and standard cell cultures with
regard to mechanistic insights and prediction of toxic effects in human
heart tissue.

Keywords: Cardiac spheroids; Niche; iPSCs, Cardiotoxicity; Nitric oxide
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Spheroids for Heart Tissues
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Background and Aim: 3D bioprinting of tissue and organs from human
stem cells is a promising alternative to promote tissue regeneration.
Methods: We have generated a “bio-ink” for the bioprinting of the human
heart by co-culturing in hanging drops human primary or iPSC-derived
cardiomyocytes, endothelial cells and fibroblasts at ratios approximating
those present in vivo.

Results: These microtissues are called “vascularized cardiac spheroids”
(or “VCSs”) as their cellular organization, extracellular matrix and
microcapillary network recapitulate the microenvironment of the human
heart tissue. VCSs respond to both physiological and pathological
stimulation in vitro and have been employed to investigate molecular
and cellular mechanisms regulating cardiotoxicity, angiogenesis,
fibrosis and regeneration of the heart. Loaded into the nozzle of the 3D
bioprinter, VCSs are used as building blocks for the bioprinting of human
heart tissues. To bioprint heart tissues with defined geometries, VCSs are
deposited layer-by-layer within a biocompatible matrix or “hydrogel”
that better recapitulates the human heart microenvironment.
Conclusion: 3D bioprinting of a fully vascularized human heart tissue
using VCSs offers a promising alternative to animals and standard cell
cultures for drug testing and disease modeling in vitro. Transplantation
of patient-specific 3D bioprinted human heart patches from VCSs are
currently investigated to promote tissue regeneration for cardiovascular
disease patients.

Keywords: bioprinting, cardiac spheroids, bio-ink, personalized therapy,
angiogenesis, hydrogels.
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Sulfur mustard (SM) as a toxic agent can impose severe abnormal
issues in the airway system, including oxidative stress, inflammation,
necrosis, chronic bronchitis, shortness of breath, and chronic obstructive
pulmonary disease (COPD). So far some possible mechanisms have been
considered for the toxicity of SM; however, there is still a great necessity
to find a suitable clinically sound treatment modality to decrease chronic
lung injuries caused by SM. In this study, a large number of published
papers were surveyed. This review aims to discuss the therapeutic effects
of MSCs in the treatment of SM-induced pulmonary injuries in both
animals and humans. Owing to great advancement and accomplishment
in tissue repairing using stem cells therapy (SCT), the importance of cell
therapy modalities in lung injuries has increasingly been acknowledged.
A number of factors as the most critical criteria should be taken into
account in SCT, including types of stem cells, necessary conditions for
growth and proliferation of stem cells and their homing into the target
tissues. Of the stem cells, mesenchymal stem cells (MSCs) are considered

as a class of multipotent stem cells, which possess proliferative and self-
renewal capacity and hence can differentiate into different cell lines such
as lung epithelial cells. MSCs have great potential in repairing damaged
tissues. They also display immune modulatory properties, which make
them as a good candidate for the regeneration of bronchioles tract in
SM-exposed patients. SCT modality, unlike chemical drugs, possesses
differentiation potential and a high-level of safety. Thus, MSCs can be
considered as a new strategy for the treatment of SM-injured patients
with pulmonary complications.

Keywords: Sulfur mustard, Mesenchymal stem cells, Lung diseases,
Airway remodeling, Inflammation
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Statins are well-known as cholesterol-lowering medication. They are
competitive inhibitors of 3-hydroxy-3- methylglutaryl-coenzyme A
reductase (HMGCR) which is the key enzyme in the mevalonate pathway.
Mevalonate is the precursor of isoprenoids and cholesterol in this
pathway. After statins blockage of HMGCR, the production of isoprenoid
pyrophosphates (farnesyl diphosphate (FPP) and geranylgeranyl
diphosphate (GGPP)) will be abolished. Besides lowering cholesterol,
this inhibits the prenylation of small Rho GTPases and blocks their
translocation to the plasma membrane which results in attenuated cell
growth. Therefore, statins are not only involved in lowering cholesterol
biosynthesis but also are involved in the activation of small Rho GTPase.
Recently, a large cohort study has been investigated about the possible
benefits of statins in cancer patients in approximately 200000 individuals
and showed a beneficial effect of long-term statin use on the survival
rate of patients with different types of cancers. In another investigation
it has been reported a similar increase in survival time in glioblastoma
multiform patients who had been taking statins for longer than one year.
In the past five years, my group has shown that statins induce apoptotic
cell death in a broad range of human tumor cells with different origins
including breast cancer, lung cancer and brain tumor cell lines. Our
investigations have shown that statins induced intrinsic apoptosis cell
in all of these cells affecting GGPP. In addition, our investigations
have shown that statins sensitize GBM cells to temozolomide induced
apoptosis via inhibition of autophagy flux. My group continues the
investigation on the possible mechanism of statins on cancer cells for
possible future application of these medications as combination therapy
with other chemotherapy agents in different types of cancer.

Funding Agency: Saeid Ghavami and Shahla Shojaei were supported by
Health Science Foundation general operating grant. Shahla Shojaei was
also supported by Mitacs Accelerate PDF.

Keywords: Statin; Glioblastoma; Temozolomide; Prenylation; Cancer
therapy

1S-022. Autophagy as a Regulator of Cell Fate in Statin Targeting of

Rhabdomyosarcoma

Arya Emami’, Shahla Shojaei’?, Ehsan Samie’, Simone da Silva Rosa'?,

Mohsen Akbari?, Joseph W Gordon'~, Saeid Ghavami'*

1. Department of Human Anatomy and Cell Science, Rady Faculty of
Health Science, University of Manitoba, Winnipeg, Canada

2. Laboratory for Innovation in Microengineering (LiME), Department
of Mechanical Engineering, University of Victoria, 3800 Finnerty
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3. Children Hospital Research Institute of Manitoba, the Diabetes
Research Envisioned and Accomplished in Manitoba (DREAM)
Theme, University of Manitoba, Winnipeg, Canada

4. Children Hospital Research Institute of Manitoba, Biology of
Breathing Theme, University of Manitoba, Winnipeg, Canada

Email: saeid.ghavami@gmail.com

Rhabdomyosarcoma (RMS) which is both occurred in children and adults
is an aggressive soft-tissue malignant tumor. Soft tissue sarcomas account
for approximately 1% of all cancers and 10% of all childhood cancers
and it is worth mentioning that RMS comprises 50% of all childhood
soft tissue sarcomas. Based on clinical reports, survival among patients
with metastatic RMS has not significantly improved in the past few
years, emphasizing an urgent for developing new strategies to treat and
prevent this disease. Statins are inhibitors of mevalonate (MEV) cascade
which is involved in producing prenylation intermediates (geranylgeranyl
pyrophosphate [GGPP], and farnesyl pyrophosphate [FPP]). In the past
few years, there are several clinical and basic science reports focusing on
the anti-cancer effect of statins. In the current work we have used human
rhabdomyosarcoma cell line (RH30) (Human muscle cancer cells) and
mouse muscle cell line (C2C12) to investigate the mechanism of cell
death which is induced by MEV cascade inhibitor (Simvastatin:Simva).
Our results showed that statin induces apoptotic cell death in both RH30
and C2C12 cells, which is depended on FPP and GGPP. Our results also
showed that Simva induce differentially autophagy hallmarks in RH30
and C2C12 cells and Simva-induced apoptosis is regulated via the
autophagy pathway in these cells. Our 3-dimensional (3D) RH30 and
C2C12 model also showed that Simva. induced cell death involves both
apoptosis and autophagy mechanism in 3D culture model.

Funding Agency: Saeid Ghavami and Shala Shojaei were supported by
Health Science Foundation general operating grant. Shahla Shojaei was
also supported by Mitacs Accelerate PDF. Saeid Ghavami and Joseph W
Gordon were also supported by CHRIM operating grant. Simone da Silva
Rosa was supported by UMGF studentship. Mohsen Akbari and Ehsan
Samie thank NSERC (Discovery program) and BC Cancer Foundation for
their financial support. Mohsen Akbari also thanks Canadian Foundation
for Innovations and B.C. Knowledge Development Fund for supporting
this project.

Keywords: Statin; Sarcoma; Prenylation; Mevalonate; 3-dimensional
rhabdomyosarcoma culture

1S-023. Chimeric Antigen Receptor T Cell Therapy for Non-Hodgkin
lymphoma

Armin Chobadi

Washington University School of Medicine, St. Louis, MO, USA

Email: arminghobadi@wustl.edu

Non-Hodgkin lymphoma (NHL) is the most common hematologic
malignancy. Worldwide, approximately 200000 people die of NHL every
year. Recent advances in immunotherapeutic approaches for cancer have
resulted in the development of very effective immunotherapies including
engineered T cells expressing Chimeric Antigen Receptor (CAR) designed
to bypass cancer immune evasion. US Food and Drug Administration
(FDA) recently approved axicabtagene ciloleucel (Yescarta) and
tisagenlecleucel (Kymriah) both CD19 CAR T cell therapies for the
treatment of relapsed refractory diffuse large B cell lymphoma (DLBCL),
most common NHL. Approval of these two CAR T cell therapies is the
first sign of a big wave that will dramatically change the way we treat
cancer in general. Here | review the advances and challenges of CAR T
cell therapy for NHL.

Keywords: Chimeric antigen receptor T cell therapy; Non-Hodgkin
lymphoma

1S-024. Chimeric Antigen Receptor T Cell Therapy (CAR-T) for Acute

Lymphoblastic Leukemia (ALL) and Multiple Myeloma (MM)
Armin Chobadi

Washington University School of Medicine, St. Louis, MO, USA
Email: arminghobadi@wustl.edu

Multiple myeloma is the second most common hematologic malignancy.
Worldwide, approximately 160000 people are diagnosed with MM
every year. Multiple myeloma is not curable with current standard
treatments and almost all patients will die of their disease. ALL is the
most common pediatric cancer and approximately 60000 children and
adults are diagnosed with ALL worldwide every year. It is estimated
that 15000 to 20000 people die of ALL worldwide every year. Recent
advances in immunotherapeutic approaches for cancer have resulted
in the development of very effective immunotherapies including
engineered T cells expressing chimeric antigen receptor (CAR) designed
to bypass cancer immune evasion. US Food and Drug Administration
(FDA) recently approved tisagenlecleucel (Kymriah) a CD19 CART cell
therapy for treatment of relapsed refractory B cell ALL for patients up to
age 25. Several CAR-T cell trials are currently enrolling patients with MM
with very promising preliminary results. Here, I review the advances and
challenges of CART cell therapy for ALL and MM.

Keywords: Chimeric antigen receptor T cell therapy; CAR-T cell therapy;
Acute lymphoblastic leukemia; Multiple myeloma

1S-025. Trends in CRISPR Animal Genome Editing

Channabasavaiah B. Gurumurthy

Department of Genetics, Cell Biology and Anatomy, University of
Nebraska, Omaha, USA

Email: cgurumurthy@unmc.edu

Background and Aim: The CRISPR-Cas9 system is a revolutionary
genome editing technology which has impacted almost every field of
biological research. During the past 5 years, the research community has
realized that generating knock-in and conditional knockout models using
the CRISPR-Cas9 system, via direct mouse zygote injections, is extremely
inefficient. Even though CRISPR-Cas9 tool is very efficient in creating
gene disruptions via nonhomologous end joining repair mechanism, one
of the major problems this tool is the very poor ability to insert foreign
sequences at the Cas9 cleavage sites via homology-directed repair
(HDR) mechanism. Based on the experience of embryonic stem (ES) cell
targeting methods, using double-stranded DNA mediated homologous
recombination (HR), the research community tried employing dsDNA
donor approaches using the CRISPR system. Even tough HR using dsDNA
was successful in a very few cases at an efficiency of about 1 to 10%, it
has been largely unsuccessful for many loci.

Methods: In order to solve this major challenge of the CRISPR tool (i.e.,
very poor efficiency of insertion of foreign DNA cassettes) we tested two
different formats of guide RNA (such as in vitro transcribed single guide
RNA or crRNA+tracrRNA), two forms of Cas9 (Cas9 mRNA or Cas9
protein) along with long single-stranded DNA donors to test what formats
produce better knock-in efficiencies.

Results: Our results indicate that crRNA +tracrRNA + Cas9 protein along
with long ssDNA donors yield highest and reliable efficiencies of inserting
foreign DNA cassettes at the CRISPR cut sites. We call this method as
Easi-(Efficient additions with ssDNA inserts) CRISPR. We show for over a
dozen loci that Easi-CRISPR generates correctly targeted insertion alleles
at a very high efficiency.

Conclusion: Fasi-CRISPR solves one of the major problems of animal
genome engineering, namely the inefficiency of targeted DNA cassette
insertion.

In my presentation | will discuss how Easi-CRISPR has simplified the
process of creating designer animal models. | will also present a few
examples of designing animal models using Easi-CRISPR technology.
Keywords: CRISPR-Cas9; Easi-CRISPR; Knock-in mice; Transgenic mice;
Genetic engineering
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Channabasavaiah B. Gurumurthy

Department of Genetics, Cell Biology and Anatomy, University of
Nebraska, Omaha, USA

Email: cgurumurthy@unmc.edu

Background and Aim: Methods of creating genetically engineered
animals have been developed for over three decades. However, methods
to create genetically engineered cells were not well established until
the advent of programmable nucleases, particularly the CRISPR-Cas9
system. The CRISPR-Cas9 system offers as a powerful tool for both animal
(in vivo) and cellular (ex vivo) genome engineering methods. Methods
to create genetically engineered animals involve three major steps:
harvesting embryos from one set of females, embryo microinjection
(performed ex vivo), and transferring embryos to another set of females.
Although tedious, these methods were used for over three decades to
create animal models. Regarding cellular genome engineering, even
though the CRISPR-Cas9 tool is very efficient in creating gene knockout
cell lines, creating knock-in cell lines is still a major challenge.
Methods: We recently developed a completely in vivo method called
GONAD (Genome editing via Oviductal Nucleic Acids Delivery), that
by-passes the three critical steps. The method involves surgical exposure
of oviducts of pregnant mice, installation of CRISPR reagents into the
oviduct, followed by electroporation of the oviduct and finally suturing
of the surgical incision. We further tested parameters of GONAD such a
stage of pregnancy and types of CRISPR reagents. In order to solve the
challenge of ex vivo genome editing problem, i.e., to create knock-in
cell lines, we tested various CRISPR reagents formats and electrophoretic
conditions along with long single-stranded DNA or double-stranded
DNA donors to test what formats produce better knock-in efficiencies.
Human primary T cells were used for these experiments.

Results: The results of our in vivo method development experiments
indicate that the 0.7-day pregnancy and CRISPR ribonucleoprotein
(RNP) complexes, such as crRNA +tracrRNA + Cas9 protein along with
short or long ssDNA donors yield highest and reliable efficiencies of
genome editing. The improved GONAD method (i-GONAD) is shown to
be suitable for the routine generation of knock-out, knock-in and large-
deletion models at comparable efficiencies as the microinjection-based
methods. For cellular genome engineering, we show that electroporation
of CRISPR RNPs along with double-stranded or single-stranded DNA can
produce knocking in of DNA cassettes into human primary T cells at as
high as 40% efficiency.

Conclusion: -GONAD offers several advantages over the previous
methods: it does not require the second set females (embryo recipients)
and so also vasectomized males; the females used for -GONAD can
be recycled for other experiments; i-GONAD can be easily adapted at
the laboratories lacking sophisticated microinjection equipment, and; it
can be performed by researchers not having embryo-handling skills. In
my presentation | will discuss how i-GONAD method has simplified the
process of creating animal models (in vivo), and how Easi-CRISPR system
can be used for cell genome engineering (ex vivo).

Keywords: CRISPR-Cas9; GONAD; I-GONAD; Easi-CRISPR; Transgenic
mice; Knock-in Cells

1S-027. Pancreatic Islet Transplantation, Hope and Hype in Treatment
of Type | Diabetes

Ensiveh Hajizadeh-Saffar

Department of Regenerative Medicine, Cell Science Research Center,
Royan Institute for Stem Cell Biology and Technology, ACECR, Tehran,
Iran

Email: Hajizadeh.ehs@gmail.com

Type 1 diabetes (T1D) is an autoimmune disease that the immune
system destroys insulin-producing pancreatic beta cells, resulted in
high serum blood glucose levels with pathologic processes lead to long-
term complications. Pancreatic islet transplantation has emerged as an
alternative therapy for diabetic patients. This procedure does not require

major surgery but still lifelong immunosuppression is required to preserve
the transplanted islets from immune system attack. Regarding the vast
therapeutic advantages, some practical challenges still remain that affect
the wide use of this therapy. The major challenge of islet transplantation
is the lack of donor for pancreatic islet. Nowadays brain-dead donors are
the major source of islets for transplantation. Although non-heart-beating
donors may also be introduced as potential sources for islet isolation in
near future. Scientists are working massively on some other approaches
such as the differentiation of beta cells from human embryonic stem cells
or induced pluripotent stem cells. Many islets are destroyed in the early
post-transplantation time due to apoptosis made by damage to islets
during islet preparation steps. Thus, any improvements in the steps of
pancreas procurement, islet isolation and culture lead to increased islet
yield and/or its functional parameters. Furthermore, pancreatic islets are
highly vascularized tissue with a huge capillary network. Despite the
high demand of islet cells for blood supply there is a 2-week lag phase for
revascularization of islet which promotes islet cell loss in this time period.
Besides, another most challenging issue about islet transplantation would
be the presence of both allogenic immune reactions and previously
existing autoimmunity against islets which leads to allograft rejection of
transplanted islets. The newly emerged works ideally choose immune-
modulation or immune-isolation approach that could target both types
of immune reactions. There are several strategies that may cover each
of the mentioned problems of islet transplantation, but a combinatory
approach may be the ideal solution to shift this therapy to the routine
treatments for diabetes.

Keywords: Type 1 diabetes; Islet transplantation; Blood supply; Allograft
rejection

1S-028. Overcoming Challenges in the Cellular Therapy Laboratory
Patrick Hanley

Children's National Medical Center, Division of Blood and Marrow
Transplantation, Washington University, USA

Email: Phanley@childrensnational.org

Bone marrow transplantation (BMT) is the treatment of choice for many
malignancies and genetic disorders. However, the necessary condition
regimens for BMT and the transplant graft itself often leave patients
susceptible to viral infection, relapse, and graft-versus-host disease,
which are the three biggest causes of mortality post-transplant. Here
we will discuss three novel modalities aimed at treating these three
complications. We will then evaluate the challenges in moving beyond
BMT, what logistical and technical challenges we encounter while trying
to manufacture various cellular therapies for clinical use, and finally
what solutions we have devised to overcome these challenges.
Keywords: Bone marrow transplantation; Viral infection

1S-029. Cord Blood-Derived Virus-Specific T Cells After Cord Blood
Transplantation

Patrick Hanley

Children's National Medical Center - Division of Blood and Marrow
Transplantation, Washington University, USA

Email: Phanley@childrensnational.org

Cord blood transplantation is an alternative method of stem cell
transplantation that can be curative for some malignancies and genetic
disorders. However, the necessary conditioning associated with the
transplant renders patients susceptible to viral infections, such as those
from CMV, EBV, and adenovirus. Our group and others have shown
that virus-specific T cells are an attractive option for the treatment or
prophylaxis of viral infection, while the expansion of virus-specific T cells
is challenging when the donor is not seropositive for the virus. Here,
we will discuss a new approach to expanding virus-specific T cells from
the naive T cell population that is predominant in cord blood. We will
discuss new methods of expanding these cells as well as their clinical
safety and potential efficacy.
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1S-030. Chemical Control of Human Pluripotent Stem Cell Renewal
Kouichi Hasegawa

Junior Associate Professor, Institute for Integrated Cell-Material Sciences
(iCeMS), Kyoto University, Japan

Email: khasegawa@icems.kyoto-u.ac.jp

Background and Aim: The large-scale and cost-effective production of
quality-controlled human pluripotent stem cells (hPSCs including human
embryonic stem (ES) cells and induced pluripotent stem (iPS) cells) for
use in cell therapy and drug discovery would ideally require a chemically
defined xenobiotic-free culture system. Towards the development of
such a system, costs associated with the use of recombinant proteins
as supplements in basal culture media and culture substrate need to be
reduced.

Methods: In a hypothesis-driven small chemical library screening
approach following prediction of hPSC self-renewal mechanisms based
on comprehensive genome-wide gene expression analysis, we have
identified novel signaling cascades and chemical compounds that
regulate hPSC self-renewal and differentiation. Utilizing the chemical
compounds, we have developed a growth-factor-free culture medium
that uses just three chemical compounds and a lower number of
recombinant proteins than used in a commercially available medium. In
addition, by utilizing polymers, we have developed protein substrate-free
3D suspension culture method for hPSCs.

Results: In the culture system, all examined human ES and iPS cell lines
could be expanded robustly. These cells maintained their undifferentiated
state markers expression and differentiation capacity to derive all major
cell types without modification of well-established differentiation
methods. Furthermore, the culture system could support the generation
of iPS cell derivation from either human dermal fibroblasts or peripheral
blood mononuclear cells.

Conclusion: Utilizing these compounds and polymers, we have been
developing defined hPSC culture system for their applications. Our
findings should facilitate the ongoing development of a completely xeno-
free, chemically defined, synthetic culture system for hPSCs.

Keywords: Human pluripotent stem cell; ES cell, iPS cell; Chemical
compound; Polymer; Culture system

1S-031. Development of Sustainable Malaria Plasmodium vivax Lever
Stage Model

Kouichi Hasegawa

Institute for Stem Cell Biology and Regenerative Medicine (inStem),
India; and Junior Associate Professor, Institute for Integrated Cell-Material
Sciences (iCeMS), Kyoto University, Japan

Email: khasegawa@icems.kyoto-u.ac.jp

Background and Aim: Vivax malaria is a global health issue challenged
by undetectable dormant forms in the liver responsible for multiple
relapses. The absence of suitable models of hepatocytes permissive to
Plasmodium vivax infection is responsible for the paucity of knowledge
for this type of infection and relapse mechanisms and unsuccessful
efficient drug development. In addition, genetic diversions and variable
infectivity, vector susceptibility and latency periods, which is evident
across spatiotemporal geographical locations, skews infectivity studies
conducted without accounting for its geographical epidemiology. To
overcome these hurdles, we aim to develop a robust in vitro liver-stage
assay by utilizing malaria patient-derived induced pluripotent stem cells
(iPSCs) as a source of donor-specific hepatocytes and P, vivax spor