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 ررقم فیصوت جذومن

Course Description Form 
 

 College of Science     :Name of College\Faculty                                                 مولعلا ةیلك    :ةیلكلا مسا
 :Biological Sciences        Name of Department                                ةیجولویبلا مولعلا  :يملعلا مسقلا مسا

 

 ررقملا مسا
Stem Cell Biology 

Course name 

 .Course No 480-0493 ررقملا مقر
 No. of Credits 3 تادحولا ددع

 Theoretical Hours 3 ةDEظنلا تاعاسلا ددع

 ةNلمعلا تاعاسلا ددع
0 

Practical Hours 

 ررقملا تاSلطتم
Biology III 0490-103 + Introduction to molecular 
biology 0490-281 + completion of 90 credits. 

 

Prerequisites 

 ررقملا عيضاوم
 

 Course topics 

This course elucidates the importance of stem cells in developmental biology and regenerative medicine. 
It explains the different types of stem cells including adult, cancer and placental derived stem cells. It 
introduces the master transcriptional regulatory network of genes that maintains pluripotency. The 
course also describes how stem cells can be both maintained or manipulated in vitro by the addition of 
exogenous factors, genes and/or altering their microenvironment. The importance of controlling stem cell 
differentiation in understanding the normal developmental process and cancer and its impact in 
regenerative medicine will be clarified. Finally, challenges of stem cell research and ethical concerns will 
be discussed.  

Course content: 

1. Introduction and the importance of stem cells in developmental biology and regenerative 
medicine: Defining stem cells, developmental biology and explaining how regenerative medicine 
evolved. [2h] 

2. Types of stem cell and their properties: Pluripotent stem cells (embryonic stem cells, germ cell-
derived stem cells, induced pluripotent stem cells, multipotent stem cells (hematopoietic stem cells, 
mesenchymal stem cells). Properties of stem cells including self-renewal and giving rise to multiple 
specialized cell types. [4h] 

3. Pluripotent stem cells and the transcriptional regulatory network underlying their pluripotency: 
Generating pluripotent stem cells from different developmental stages by cellular reprogramming. 
Key transcriptional factors of pluripotency regulatory network including NANOG, SOX2 and OCT4. Cell 
surface markers and gene expression profile defining pluripotency. Limitations of stem cell 
identification. [6h] 

4. Progenitor stem cells and their asymmetrical cell division: Describing asymmetrical cell division and 
its importance in generating cellular diversity whilst maintaining stem cells. Asymmetrical stem cell 
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division in different systems (eg: hematopoietic stem cells, mammalian epidermal progenitor cells). 
[3h] 

5. Stem cell differentiation and microenvironment modulation: Stem cell differentiation in vitro 
follows embryological processes. Embryoid bodies. Induction of differentiation by defined factors. 
Late stages of differentiation. Current limitations to in vitro differentiation. Assessing differentiation. 
Multifactorial stem cell microenvironment including intracellular interaction, physical and chemical 
cues. [6h] 

• This section will be supplemented with papers that describe current 
research in β-cell differentiation elucidating the role of exogenous factor 
in stem (progenitor) cell differentiation.      

• Students will have to look for a current paper of their choice and briefly 
explain what and why a specific factor was used in that study to induce 
stem cell differentiation as part of their assessment in the 
homework/assignment grade.     

6. Adult stem cells and their role in regeneration and disorders: Skin stem cells and their role in skin 
regeneration. Intestinal stem cells niche and its regulation by growth factors. Liver stem cells and 
progenitor cells in development, disease and regenerative medicine. Lung mesenchymal stem cells 
and FGF signaling in lung and progenitor cells. Heart regeneration and repair. [6h] 

• Current examples on utilizing adult stem cells in regenerative medicine 
will be introduced.     

7. Cancer stem cells: Isolation and characterization of cancer stem cells. Impact of environmental 
pollutants on stem cell development and function (endocrine disrupting chemicals and air pollution 
such as tobacco smoke). [2h] 

8. Placental derived stem cells and applications for regenerative medicine: Origin of placenta-derived 
stem cells. Amniotic epithelial cells and amniotic mesenchymal stem cells. Therapeutic potential of 
placenta-derived stem cells. [2h] 

9. Challenges of stem cell research and related ethical concerns: Limitations of stem cell research 
(including feeder dependent and feeder free human pluripotent stem cells hPSC cultures). Regulation 
requirement associated with hPSC. Ethical issues related to human embryonic stem cells research 
and manipulation.  [4h]                                                

  Text book: 
(Name, Author, Year, Publisher) 

1. Essentials of stem cell biology. 2025. Editor: Robert Lanza and Anthony Atala. Academic Press. 

 :عجرملا ناونع
 )رشنلا راد ،عبطلا ةنس ،فلؤملا ،مسلاا(

References: 
(Name, Author, Year, Publisher) 

1. Tissue Engineering in Regenerative Medicine. 2011. Editor: Bernstein H. 

2. Stem cells and Regenerative Medicine. 2008. Editors: Low W. C. and Verfaillie C. M. 

3. Stem Cells, Tissue Engineering and Regenerative Medicine. 2015. Editor: Warburton D. 
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ررقملا دصر ةیلآ  Grading 

  Exams 30 %  تارابتخلاا
 Quizzes - %  ةریصق تاناحتما
میدقت   % 10 Oral presentation 

)ةینادیم ةسارد( عیراشم   % 20 
 

Project  
 

يئاھنلا رابتخلاا   % 40 Final  
100% 

 

ررقملا تاجرخم فادھأ  

مقرلا ررقملا تاجرخم فادھأ   هذھ قیقحتل ررقملا نم ةلثمأ 
فادھلأا  

 ةئیھ وضع نم بولطملا ىوتسملا
فدھلا قیقحتل سیردتلا  

)ع(يلاع )م(طسوتم  )ن(ضفخنم   

tu ةkعذجلا اpلاخلا ةkمهأ فاشcdا 1
v ملع 

 .يدpدجتلا بطلاو يومنتلا ءاkحلأا

 �vلود فورخلا نم ةرك�ملا تاpاد�لا
 .ةجس�لأا ةسدنه �إ
 

 م 
  

 اpلاخلا تاردقو عاونأ �ع فرعتلا 2
 .ةفلتخملا ةkعذجلا

�uا�ملا عــــ�زوتلا
v عاونلأ ة¡ غتملا ةوقلاو 

   ع ةkعذجلا اpلاخلا نم ةفلتخم

3 
 v§¦لا ةkخس¥لا ةkمkظنتلا ةك�شلا دpدحت
 ضع�ل تاردقلا ددعتل ساسلأا ل�ش¨
 .ةkعذجلا اpلاخلا

 تاردـقلا ددـعت بـ­ـــــــــــــــس¨ v§¦لا تاـنيجلا
tu اــــــــــمــــــــــ®

v كــــــــــلذ NANOG وSOX2 
 v§¦لا ىرخلأا اpلاخلا تاملاعو OCT4و
 ..ةفلتخملا ةkعذجلا اpلاخلا ددحت

   ع

 كولس �ع ةطkحملا ةئ¶بلا ¡ ثأت مkيقت 4
 .)زيامتلا( ةkعذجلا اpلاخلا

 لماوعلاو ةطkحملا ةئ¶بلا رود
tu ةkجراخلا

v فحت ¡u للاخ نم زيامتلا 
 لماوعلا :لاثم .uv¦يجلا ¡ بعتلا ¡ يغت
 ةفاثك( ةkئا�u¡ فلا لماوعلاو ،ةkئاkمk¾لا
 .تانيجلاو ،ةفوفصملا عÃنو ،)اpلاخلا

   ع

5 
 ةغلا�لا ةkعذجلا اpلاخلا تانا�مإ كاردإ
tu اهرود مهف للاخ نم

v دجتpةجس�لأا د. 
 

 ةغلا�لا ةkعذجلا اpلاخلا رودو عقوم
tu
v دجتpام® ءاضعلأا د tu

v كلذ 
 بلقلاو د�¾لاو ةkئاعولا ةجس�لأا

 .Ç¡uتئرلاو ءاعملأاو دلجلاو
 

   ع

6 
 v§¦لا ةkقلاخلأا اpاضقلاو تاpدحتلا مهف
 .ةkعذجلا اpلاخلا ثاح®أ هجاوت
 

 ةkعذجلا اpلاخلا �ع لوصحلا
tu اهظفحو

v تخملا Ê. دحتلاpتا 
 ةkعذجلا اpلاخلا® ةقلعتملا ةkقلاخلأا
 .ةkن¶نجلا

 ن  

)ھعیقوتو ررقملا فیصوت ىلع فرشملا سیردتلا ةئیھ وضع مسا( ررقملا قسنم يناسدعلا ىفطصم ينامآ .د   
ةیمیداكلأا ةبترلا دعاسم ذاتسا   

جذومنلا دادعإ خیرات   
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Course objectives 
Recommended Level to 

satisfy the objectives Example(s) of relevant 
(Topics and Activities) 

Course Objectives 
(Learning Outcomes) No: 

Low Medium High  

 M  
Early beginnings from Dolly 

the sheep to tissue 
engineering. 

Discover the importance of stem 
cells in developmental biology 
and regenerative medicine. 

1 

  H 
Spatial distribution and 

variable potency of 
different stem cell types 

Recognize the types and abilities 
of different stem cells. 

 

2 

  H 

Genes rendering 
pluripotency including 

NANOG, SOX2 and OCT4 
and other cell markers 

identifying various stem 
cells. 

Determine the transcriptional 
regulatory network underlying 
the pluripotency of some stem 
cells. 

 

3 

  H 

The role of the 
microenvironment and 

external factors in inducing 
differentiation through the 

alteration of gene 
expression. Example: 

chemical factors, physical 
factors (cell density), 

matrix type and genes. 

Asses the effect of the 
microenvironment on stem 
cells behavior 
(differentiation). 

 

4 

  H 

Location and role of adult 
stem cells in organ 

regeneration including 
vascular tissue, liver, heart, 
skin, intestine, and lungs. 

Realize the potential of adult 
stem cells by understanding their 
role in tissue regeneration. 

5 

L   

Acquiring and maintaining 
of stem cells in the lab. 

Ethical challenges related 
to embryonic stem cells. 

Understand the challenges and 
ethical issues that face stem 
cell research. 

 

6 

Dr. Amani Mustafa Al-Adsani, Assistant Professor Coordinator (Name and Rank): 

20- Nov. -2025 Date:  Signature: 

 


