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Differentiate Copy of
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Stem Cell
"
. \‘ 9 Structural
Stem cells divide to new cell that has the potential to g~ / l P Cromoe
either remain a stem cell or become another type of @ \ | signaling

cell with a more specialized function as cells of the Hematopoiesis ®

blood, heart, bones, skin, muscles, brain etc, serving Neural

. Astrocyte
as a sort of repair system for the body. B-calls Micogia
T-cells Myogenesis l"’hctog'mreoei.wl:t:rm"yt
Cardiomycyte

Smooth muscle
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totipotent stem cells
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blastocyst containin
pluripotent stem cells
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isolated pluripotent SCs
from inner cell mass
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hematopoeitic SCs neural SCs mesenchymal SCs

tissue-specific SCs
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blood cells  cells of nervous system _ connective tissue,
bones, cartilage, etc.
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Totipotent Stem Cells
Embryo &extra embryonic cell

‘ extra embryonic cell: placenta & umbilical cord

Pluripotent Stem

Cells Embryo Only

A 4

Multipotent Stem Cells

Differentiate into related
! cells .
—

Hematopoietic SCs Neural SCs \\Mesenchymal SCs
Differentiate into all types of Neurons and glial cells Differentiate into Osteoblasts,
blood cells Chondrocytes and Adipocytes.

cartilage — bones & connective
tissue .




Challenges in the Therapeutic applications
of Stem Cells

Cells needs to be
properly
differentiated

Developing
chromosomal
abnormalities in lab

SC

Challenges

SCs need to be
monitored regularly
after injection for
therapy

Host rejection

Mouse feeder cells
and

xenotransplantation
reactions

4‘%}

finatomy Team
433




INDUCED PLURIPOTENT STEM CELLS 4)
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% Adult Cell
@ iPS
- % reprogramming
‘ factors

Induced pluripotent cells (iPSC), are differentiated cells “““ —
taken usually from the skin and are exposed to a special -

mixture of: / \ \

* Chemicals - e e
* Viruses that are designed to insert specific pieces of é éi} k2 é‘; @ '*3 @ \; é_iéy
DNA inside the cells. b ot \'s""*’ VPO $oE
Msde Ca W""::ﬂf“ ( N e b Weuron

The pieces of DNA inserted carry the sequences of the
following four genes:

0 8 Oé:t3/4 Sox2

. Ct -Myc - Kif4

. _ N
Soxz [ 2006 ] [ 2008 ] [ 2009 ] Technique

* C- M yC j \L irus Without }:al Factor

« Kif4

These genes code for specific transcription factors and
are already found in our genome, but are added to
increase or induce their transcription. These gene then
work on inducing and inhibiting other genes that cause
the cell to reverse back in its lineage to its embryologic
pluripotent stem cells (Dedifferentiation). These cells
are then used for research mainly.

Induced Pluripotent Stem
Cells (IPSCs)




INDUCED PLURIPOTENT CELLS (IPSC) €
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Mouse with
sickle cell anemia

o

~ Transplant

Collect skin cells

Differentiate into
blood stem cells OO

Recovered mouse corrected iPS cells

< 1 Octs, Sox2
KIf4, c-Myc
Reprogram Viruses
into ES like-

iPS cells St

Genetically identical
iPS cells ™ /
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Egg Skin cell
Nucleus
Blastoeyst (genetic material)
v FIBROBLASTS (SKIN)
“. 4 ~“*’v N BLASTOCYST
( = " L) =& Inner Cell Mass skin cell genetic
N 3 material

Enucleated BONE-MARROW DERIVED

hucleated egg MESENCHYMAL STEM CELLS

Fertilization Embryo

b”@ Ty ) | #%(
Activation  Parthenote Kw j EMBRYONIC STEM CELLS Morula @ #

. / \\ .

Ectoderm Mesoderm Endoderm Germlme Blastocyst
Brain, Skin Muscle, Blood, Lung, Gut, Liver Sperm, Egg
Inr;gr c'ell mqﬁf rsr|1"|ovsd
r stem cell culture
~ 5

Genetic material
removed from egg

<\

VIRAL
REPROGRAMMING

0t
<) @

Bone, Cartilage
Macular Degeneration Heart Failure COPD Infertility ADULT STEM CELLS INDUCED PLURIPOTENT EMBRYONIC
Parkinson’s Disease Anemia, Leukemia Diabetes Imr,]}ge prepared by Catherine Twomey for the National Academies, STEM CELLS STEM CELLS
ey~ . . tanding Stem Cells: An Ovenview of the Scence and Issues
ALS Arthritis, Bone Fracture Cirrhosis from the Nofional Acodemies, hitp:, //www nafionolocodemies.org/stemcells
Acodemic noncommerciol se is permi

1. In Vitro Fertilization 2. Nuclear Transfer 3. Adult Stem Cells

: * Requires consent.
* Requires consent. * Destroys Blastocyst.
* Destroys Blastocyst.

B Adva ntages
B Disadva ntages

O Ethical Issues
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Generation of embryonic stem cells

Morula: Morula:
. 8 cells 16 cells Section of
* After the extraction of SCs from (21/> days) (3 days) blastocyst

their site or preparing them as
iPSCs, they need to be place in
special medias that mimic their
microenvironment. So, they are

n —

usually grown above special Inner cell mass

. . Blastocoel
differentiated cells called radiated feoder colls Trophestoderm
"Feeder Cells."

Embryonic stem cells

L/JJL, TTHIOED 253
e s islinn la o @ * ®mas sete .




Research on
cell

differentiati
on

Therapy Goal ..“

433

Replacing the cells of organs and tissues that
cannot replace cells by its own.

Potentials of Stem Cells

B "’”A”‘“!

Understandi Replacing
ng birth lost organs
defects and or tissues

G A & @S @ P

Research on

gene control Drugs on
the patient's
tissue

how to
prevent and
treat them




MCQs o
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1. Which of the following is a source of adult stem cells? 43

A. Morula

B. Placenta

C. Bone Marrow

D. Nuclear Transfer

2. Which of the following can be used in therapy at the moment?
A. Embryonic stem cells
B. Hematopoietic stem cells
C. Induced pluripotent stem cells.
D. Pluripotent stem cells.
3.Which of the following is true about induced pluripotent stem cells?
A. They are obtained from IVF clinics.
B. They have shown therapeutic effects in humans.
C. They are induced by electrical shocks.
D. They are dedifferentiated cells.
4 . Totipotent stem cells gives :
A- embryo.
B- placenta.
C- brain.
D-A&B.
5.: Adult stem cells are :
A- totipotent .
B- Multipotent .
C- unipotent. http://www.youtube.com/watch?v=i-QSurQWZo0

D- tripotent . Youlllli[] http://voutu.be/evHOI7Coc54
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GOOD LUCK
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