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| 7% What are stem cells?
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> Are pvimal cells common to all multicellular e B

organisms that retain the abi(ity to renew themselves

tlmfough cell division and can be d@ﬁae%iated into a

wide range of Specialized cell types.Con ¥WR°W\ N‘& Wk
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» All stem cells are unspecialized (und@ﬂ?erenﬁated) cells

that are of the same family type ([inegge).
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\/ Differentiation vs self re:newaL o

Asymmetrw division
S e If' Re newa ' due to differential segregation
of cell membrane proteins
between the daughter cells
Differentiation D
Mature Cell
Stem Cell
&
Self-renewal: The ability to go through numerous cycles of cell division
while maintaining the undifferentiated state. 3~
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& How Does Asymmetric Division Occur?

* Differential segregation of cell membrane

proteins (such as receptors) between the two

daughter cells.
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) th’r does stem cell CIIVISIO produce?
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Early Neural Progenitor
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A S'mg[e cell type, or a whole Intermediate cell Direct contact

host of nteracting cells. @

Cells outside the stem cell’s

lineage, or they may derive “_\/‘;}' @
primarily from the stem

ce H,S own descendants.

Notch. Wnt. FGF Soluble factors

7 Cells&ECM EGF, TGF-B, SCF

) ) )
and chemokine

Secreted or cell surface factors = familie
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__~ "Why stem cells need a special
. environment? = <l ndie

* Demands on stem cells necessitate S'pecial support for viabi[ity.
* Nutritive ﬁmction
* Niches might be agents of feedback control (control of stem cell pool
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* Niches are instruments of coordmatwn among tissue compartments.
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" POTENCY
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OF STEM CELLS
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~* THE DIFFERENTIATION POTENTIAL OF THE STEM CELLS
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TYPE OF POTENCY
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Totipotent Pluripotent Multipotent
&\ QMUM\J}W\N& “Toti-" = whole “Pluri-" = many “Multi-" = several

\BW\/&W\\QI Inner cell mass
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Wypes of stem cells
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Embryonic stem cells Q\&\&[ \“\;;\&%N Embryonic stem cells
- Areableto
Blastocyst
differentiate into all . ? 2 €
the specialized g 2
embryonic tissue . o 7' :
: AHheps lows™ 7 T
Adult stem cells 5 -
Extract embryonic
stem cells from
+ Act as a repair system for the body inner cell cluster
replacing specialized damaged cells
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Adult stem cells

\‘-
™ Cord blood
from newborn
umbilical cord

~Bone marrow
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Pluripotency of ESCs
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Pluripotency transcription factors:

Oct 4

Nanog

Wnt-B-catenin signaling
Other TFs
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Transplantation of genetically
\M healthy cells
Disease-specific drugs &‘(&f
(e}

) Healthy cells
Screening for 1

therapeutic In vitro

Repaired iPS cells

Use gene targeting to repair
disease-causing mutation
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/" Generation of IPSCs

+/iPS cells were obtained by transducing embryonic and
adult fibroblasts with defined transcription factors.
« OCT3/4, SOX2, c-Myc, KLF4
§> 'L)B\‘Q\ e
Takahashi K, Yamanaka S. 2006. /nduction of pluripotent

stem cells from mouse embryonic and adult fibroblast cultures
by defined factors. Cell 126:663—676.

Takahashi K, Tanabe K, Ohnuki M, Narita M, Ichisaka T,
Tomoda K, Yamanaka S. 2007. /nduction of pluripotent stem ~

cells from adult human fibroblasts by defined factors. Cell
131:861-872.
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amanaka’s comparison of iPS and
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AN A dult stem cells

- e MSN\X M oS- W\\’\N\¥Q\vﬂ/\\?
' - - e DN Btk
OF MATORIN- VN (o PN D

Undgﬂ'qerenﬁated cells found through out the body.

Function: they divide to rep lenish dy'mg cells and regenerate

damaged tissue
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1. Bone marrow stem cells
B. Somatic stem cells such as

mammary stem C€“S and

mesenchymal stem cells
(osteoblasts, chondrocytes,

myocytes, adqoocy’ces,
neuronal cells). RS
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Rat brain
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\/V Types of adult stem cells »)

SOLUBLE MECHANICAL
FACTORS FACTORS

\ X

self renewmg dlfferentuatlon

oligodendrocyte

0 —~ &
’&L lﬁk neuron

\ progemtor
S cells
FOMONpeY (K @%. A ‘ .
Q)\&V\}\\k‘ NS IVN Sﬂn\g i '.‘ 4 - astrocyte
L neural stem cells
>

2. Neural stem cells : neurospheres — floating heterogenous aggregates

of cells, contaming a large proportion of stem cells respons ible for adult )
neurogenesis in subventriculare zone, which lines the lateral ventricles
of the brain, and the dentate gyrus of the hqopocampa[ formatwns o
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: Types of adult stem cells

e
7 & Floating adipocytes
—»
Stromal vascular fraction (SVF)

or Processed Lipoaspirate cells (PLA)

Adipose tissue-Derived

Stromal Cells (ADSCs)
Smooth muscle cells 4/‘/ l \\ Endothelial cells
Pericytes

Fibroblasts

Mesenchymal Stem Cells
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Hematopoietic
Stem Cells

Mesenchymal
Stem Cells
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" Types of adult

5. gW fﬁstggg ceus\r:é%tggl;n olfactory mucosal cells
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OLFACTORY BULB

OLFACTORY NERVE

@ OLFACTORY EPITHELIUM
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Types of adult stem cells P

6. Tissue stem cells in cornea, trabecular meshwork, etc.
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Schwalbe’s line

Scleral
Spur
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Cornea Sclera
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USES OF STEM CELLS
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TO STUDY THE SPECIFIC SIGNALS AND DIFFERENTIATION
GENETIC THERAPY

DRUG TESTING

CELL BASED THERAPIES

STEM CELLS FOR CANCER TREATMENT BY ACTIVATION OF
CHEMOTHERAPEUTIC AGENTS
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/VSTEM CELL THERAPY LIMITATIONS
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v’ Stem cell therapy has disadvantages such as

» Carcinogenicity {P [t %\f@m%\w& IS e el

» Immune rejection

» Infection <(ol/\lrr01‘ - kg AQb\x \WS§\W ANINON
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v These factors make the usage of stem cell limited.
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LIMITATIONS OF USING ADULT STEM CELLS

1-Lack of stem cell markers resulting in difficulties to separate and identify

cells. (4? we olon't Wowe SWQW W \@rs e Gnt Soldut o e%‘oem@\

2-In vitro systems for manipulating adult stem cell populations are often not

well defi doWF kitow Mo v manDudore e S cUls s o YO
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3-In vivo :our understanding of how adult stem cells are regulated within their

niche is in its infancy.

4-Multipotency of ASCs
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