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This report explains briefly the minutes of a 1-day workshop entitled; ‘“human
embryonic stem cells (hESCs) and good manufacturing practice (GMP)” held by
Stem Cell Biology Research Center based in Yazd Reproductive Sciences Institute
at Shahid Sadoughi University of Medical Sciences, Yazd, Iran on 27" April 2017.
In this workshop, in addition to the practical sessions, Prof. Harry D. Moore from
Centre for Stem Cell Biology, University of Sheffield, UK presented the challenges
and the importance of the biotechnology of clinical-grade human embryonic stem
cells from first derivation to robust defined culture for therapeutic applications.
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he first successful report about the

derivation and culture of the human

embryonic stem cells (hESCs) from

human pre-implantation stage
embryos was published by Thomson et al in
1998 (1). These pluripotent cells have two
unique properties; not only, they can be
maintained and expanded unlimitedly as
undifferentiated cells, but also they are able to
differentiate into every adult cell types which
derived from three embryonic germ layers
(ectoderm, mesoderm and endoderm) and
germ cells (2-4).These capabilities have
attracted researcher’s attention to use these
cells in cell-based therapeutic applications,
tissue engineering and regenerative medicine.
However, it should be considered that good
manufacturing practice (GMP) is essential for
production of cell products from hESCs and
induced pluripotent stem cells (iPSCs)- for
clinical applications in human (5). GMP is
known as part of quality management which
controls the quality standards of the products.
Several necessities defined for GMP,
including, trained and qualified personnel
which should be aware of GMP principles,
suitable location and well-designed building
with appropriate equipment and facilities,
traceable documentation, right storage and
transport with protection from contamination,

clear labeling for materials and equipment,
guality control and quality assurance (6).

In this regard, Recently, 1-day workshop
entitled “Human Embryonic Stem Cells and
Good Manufacturing Practice” sponsored by
the Stem Cell Biology Research Center, Yazd
Reproductive Sciences Institute, in
collaboration with Prof. Harry D. Moore from
Centre for Stem Cell Biology, University of
Sheffield, UK as a keynote speaker in the field
was hosted by the Shahid Sadoughi
University of Medical Sciences on 27" April
2017. This workshop was divided into three
sessions. During the workshop two types of
cells were used in practical sessions. The first
practical session was about culture and
passage of Yazd human foreskin fibroblast
cell line (YhFFs # 8, P14 and P17; Aflatoonian
et al, unpublished data) as a feeder layer for
hESCs and hands on YAZD3 hESCs (P127;
culture and passage of the cells on the
YhFFs; Aflatoonian et al unpublished data).
Following, theoretical session was about
challenges regarding the derivation of hESCs
and their therapeutic applications in GMP.
Finally, for sharing of participants’ thoughts
and ideas about the field a scientific
discussion panel was held with presence of
Behrouz Aflatoonian (Ph.D.), Habib Nikukar
(M.D., Ph.D.), Ehsan Farashahi-Yazd (Ph.D.),
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Mostafa Azimzadeh (Ph.D.), and Prof. Harry
D. Moore (Ph.D.) as panel members.

Practical session commenced with training
the passage and culture of the YhFFs first by
observing and then each of the attendees was
allowed to passage one flask individually. For
this technique, culture medium was removed
from a tissue culture flask of YhFFs and the
cells were washed with 1-2 ml Dulbecco’s
phosphate-buffered saline (PBS; Biowest,
without Ca®*, Mg?"). 2 ml of trypsin-EDTA was
added and the flasks of YhFFs incubated at
37°C at 5% CO, for 3 min. Flasks were tapped
to detachment of the cells from the bottom of
the flasks. Trypsin-EDTA was neutralised by
adding 2 ml of Dulbecco’s modified Eagle’s
Medium (DMEM) supplemented with 10%
fetal bovine serum (FBS; all from Gibco,
Grand Island, NY). The mixture was aspirated
and transported to the conical tube to
centrifugation at 1000 rpm for 5 min. The
pellet was seeded into a tissue culture flask
containing DMEM/10%FBS medium and
incubated in the humidified atmosphere at
37°C at 5% CO,.

After coffee break, in another part of
practical session, passage and culture of
YAZD3 hESCs was taught. YAZD3 hESCs
were co-cultured on mitotically inactivated
YhFFs in HES medium. Then, they were
treated with 1 mg/ml collagenase type IV
(Gibco, Grand Island, NY) for 8-10 min and
then dissociated from YhFFs by glass pipette
which plated onto the new cultured YhFFs
with microdrop culture system (3), then
incubated in the humidified atmosphere at
37°C at 5% CO,. Afterwards, participants
performed all practical steps by themselves
under faculty member’s supervision. After a
praying and lunch break, during the theoretical
session, Prof. Harry D. Moore talked about the
importance of GMP for therapeutic application
of hESCs. 38 of clinical-grade hESC lines
from approximately 50 cell lines around the
world have been derived from various centers
in the UK which molecular karyotype of 25
these cell lines were evaluated by whole-
genome single nucleotide polymorphism
(SNP) technique (7). Centre for Stem Cell
Biology, University of Sheffield derived 14
master cell lines named MasterShefl-14
which expression profile of specific markers
were examined for  confirmation  of
pluripotency of cell lines. Three of these
MasterShef lines (MasterShef 2; Female,
MasterShef7 and 10; Male) are released to
UK Stem Cell Bank (UKSCB) for future clinical
applications (8).

Remarkably, approval from several
regulatory agencies such as Human Fertility

and Embryology Authority (HFEA), Human
Tissue Authority (HTA) and Medicines and
Healthcare products Regulatory Agency
(MHRA) is essential for the derivation process
of hESCs and their use in cell based therapies
in UK (9).

Acknowledgements

This workshop was supported by a grant
from Yazd Reproductive Sciences Institute.
We are grateful to Dr. Ali-Mohammad Abdoli
for his support as the manager of the Yazd
Reproductive Sciences Institute; and Mrs.
Niloofar Avijegani, Miss. Fatemeh Hajizadeh
and Miss. Fereshteh Heidarianpour as the
executive committee members of the
workshop, and Mrs. Safa Mamalza for her
supports as the lab organizer of the workshop.

Conflict of interest

None declared.
References

1. Thomson JA, ltskovitz-Eldor J, Shapiro SS, Watknitz
MA, Swiergiel JJ, Jones JM. Embryonic stem cell
lines derived from human blastocysts. Science 1998;
282:1145-1147.

2. Carpenter M, Inokuma M, Denham J, Mujtaba T,
Chiu CP, Rao M. Enrichment of neurons and neural
precursors from human embryonic stem cells. Exp
Neurol 2001; 172: 383-397.

3. Aflatoonian B, Ruban L, Shamsuddin S, Baker D,
Andrews P, Moore H. Generation of Sheffield (Shef)
human embryonic stem cell lines using a microdrop
culture system. In Vitro Cell Dev Biol Anim 2010; 46:
236-241.

4. Aflatoonian B, Ruban L, Jones M, Aflatoonian R,
Fazeli A, Moore HD. In vitro post-meiotic germ cell
development from human embryonic stem cells. Hum
Reprod 2009; 24: 3150-3159.

5. Unger C, Skottman H, Blomberg P, Sirac Dilber M,
Hovatta O. Good manufacturing practice and clinical-
grade human embryonic stem cell lines. Hum Mol
Genet 2008; 17: 48-53.

6. European Commission. Directorate-General for
Enterprise and Industry. EudraLex, The Rules
Governing Medicinal Products in the European
Union. 19" Ed. Office for Official Publications of the
European Communities; 2008.

7. Canham MA, Van Deusen A, Brison DR, De Sousa
PA, Downie J, Devito L, et al. The Molecular
Karyotype of 25 Clinical-Grade Human Embryonic
Stem Cell Lines. Sci Rep 2015; 5: 17258.

8. UKSCB e-newsletter January 2017. First hESC Lines
to be released for Clinical Use. Available at: http:/
www.nibsc.org/asset.ashx? assetid=5233dcel-c23e-
4cd7-bcf5-cead6200972a.

9. Hewitt ZA, Amps KJ, Moore HD. Derivation of GMP
Raw Materials for Use in Regenerative Medicine:
hESC-based Therapies, Progress Toward Clinical
Application. Clin Pharmacol Ther 2007; 82: 448-542.

256 International Journal of Reproductive BioMedicine Vol. 15. No. 5. pp: 255-256, May 2017


https://www.ncbi.nlm.nih.gov/pubmed/?term=Canham%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=26607962
https://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Deusen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26607962
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brison%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=26607962
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Sousa%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=26607962
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Sousa%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=26607962
https://www.ncbi.nlm.nih.gov/pubmed/?term=Downie%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26607962
https://www.ncbi.nlm.nih.gov/pubmed/?term=Devito%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26607962
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+Molecular+Karyotype+of+25+Clinical-Grade+Human+Embryonic+Stem+Cell+Lines
https://www.ncbi.nlm.nih.gov/pubmed/?term=Derivation+of+GMP+Raw+Materials+for+Use+in+Regenerative+Medicine%3A+hESC-based+Therapies%2C+Progress+Toward+Clinical+Application
http://dx.doi.org/10.29252/ijrm.15.5.255
https://dor.isc.ac/dor/20.1001.1.24764108.2017.15.5.1.7
https://ijrm.ir/article-1-820-en.html
http://www.tcpdf.org

