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What are stem cells?

U Are pringdlls common to all multicellular
organisms that retain thaemaihetoselves

through cell division ardiftenettabeth a
wide range of specialized cell types

U All stem cells are unspaaciffeeehfinteslls
that amdthe same familyingagé
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-/ Differentiation vs self reng

- Asymmetric division
Self-Renewal due to differestigtegation

of cell memlpeoteins
betwetire daughter cells

Stem Cell

Selfenewal: abuity to go through numerous cycles or cell
while maintaining the undiffetatetiated s N
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Differentiation i
Mature Cell


http://www.allthingsstemcell.com/glossary/
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HOW DOES ASYMMETRIC DIVISION
2 OCCUR?

A DIFFERENTIAL SEGREGATION OF CELL MEMBRANE PROTEINS (SU
RECEPTORS) BETWEEN THE TWO DAUGHTER CELLS.
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WHAT DOES STEM CELL DIVISION

i PRODUCE?
APROGENITOR CEQTEM CELLS GENERATE AN

INTERMEDIATE CELL TYPE OR TYPES BEFORE
A v  >IATE

Venereet al 2012 "t A\ / o /
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Sem cell niche

N/

Aspecialized cellular environment that provides stem
“support needed f@nssial.

Stem
cell

Niche cells

SRM

I
ﬂ Autocnne
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Niche cells

W

V

Stem cell

_, Paracrine

SRM

SRM paracrine signaling to neighboring somatic or stem cells
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Sem cell niche
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Cells only e
ASingle cell type, or a Intermediate cell Direct contact
host of interacting cell o

CelaaaNE]I

lineage, or they may c

primarily from the ster
El O @escendants.d tﬁ &ﬁ

NotchMVniFGF Soluble factors
Cells & ECM EGF, TG5CF

and chemokir O

Secremmdcell surface fe families
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'Why stem cells need a st
environment?

ADemandssiem celecessisiecial support for viability
ANutritiienction

ANiches miglageatsfeédbamntrol (control of stem cell
size)

ANiches are instrufeaosdination among tissue compa
ANiches hubsf intdmeag®ordination
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e POTENCY OF STEM CELLS .
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ATHE DIFFERENTIATION POTENTIAL OF THE STE

TYPE OF POTENCY :

Totipotent Pluri otent Multipotent
1'TOTI POTENT “Toti-" = whole uri-" = many “Multi-" = several
2-PLEURIPOTENT (P

cell mass
3-MULTIPOTENT ﬂf@
~
4-UNIPOTENT . .f\ t- 3
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' " THREE GERM LAYERS

Endoderm
(ntemal ayer)

it ll W, 4
Lung cells Thyroid Digestive
(ahveolar cells  cels

Cel) (nancreat
cel)

Mesoderm
(midcle ayer)

fre— ' o—
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Cardiac ~ Skeletal  Tubule ~ Redblood Smooth
musce  muscle celsof cels  muscl
el oels  thekidney 0ells

(noul)

)\ 4

Ectoderm
(extemal ayer)

Skincells - Neuron — Pigment
of onbram — cell
epidermis



Trandifferentiatiodexselopmental plas
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Trandifferentiation Developmaeitaiticity
A change in stem cell The multiplicftgtem cell

differentiation from one «differentiataptions
type to another
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\ & {I'ypes of stem cel

S

Embryonic stem cells Embryonic stem cells

Are able to
i i - Blastocyst
differentiate into all . ?‘:VQ
the specialized d .
'
embryonic tissue R ..
' ,”,' .-‘_:4:‘.’.
Adult stem cells T

Extract embryonic
i stem cells from
Act as a repair system fortl inner cell cluster

replacing specialized dama
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Adult stem cells

\\“‘“ Cord blood

from newborn
umbilical cord

~Bone marrow



__/Embryonic &telis (ESCs)
VTES cells are derived frc J Ig

cell mass of mammalia
blastocysts

V Develop before implan
the uterus



Pluripotency of ESCs

Pluripotency transcription factors:

1. Oct4

2. Nanog

3. Wni¥atensignaling
4. Other TFs
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. HUMAN EMBRYOS CLONING

A HWANG'S WORK WAS ABLE TO OFFER AN ALTERNATIVE TO USE O
ACTUAL HUMAN EMBRYO BY CLONING SEVERAL HUMAN EMBRYO(
HELPING TO ELIMINATE THE NEED FOR NEW EMBRYOS.

A HWANG CLAIMED HE HAD SUCCESSFULLY CLONED 30 HUMAN EM
CLAIMS THAT HAVE NOW BEEN SHOWN T&8BE



a\/VThe Ethical Dilemma of E

S’

Prevention or Respect the
alleviation of value of
suffering human life

A

Morals and religion
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_Induced

Treatment
with drugs
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Disease-specific drugs

Screening for
therapeutic
compounds

X
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Affected cell type

In vitro
differentiation

Ethical

Autologous
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luripotent StePS (e

Transplantation of genetically
matched healthy cells

Patient \
‘ o0 . Healthy cells
/‘ ® © Kii
~ g In vitro
i :;__"' ) differentiation
Skin biopsy 27 &2 )

Repaired iPS cells

- e o Use gene targeting to repair
( Eals 35 @3 ) disease-causing mutation

Safer

Patient-specific iPS cells

Patient-
specific

(
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" Generatior’8ICs

AiPS cells were obtained by transducing embryonic and
adult fibroblasts with defined transcription factors.

AOCT3/4, SOX2, c-Myc, KLF4

Takahashi K, Yamanaka S. 2006. Induction of pluripotent
stem cells from mouse embryonic and adult fibroblast cultures
by defined factors. Cell 126:6631 676.

Takahashi K, Tanabe K, Ohnuki M, Narita M, Ichisaka T,
Tomoda K, Yamanaka S. 2007. Induction of pluripotent stem ™

cells from adult human fibroblasts by defined factors. Cell
131:8611 872.
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Jamanakaos C aRSpar |
ES cells

Surface | In vit_ro_
antigens 'PSMFJ? differentiation
Proliferation
Morphology
cene iPS cells are indistinguishable Teratoma
expression o MAES calls it formation
Telomerase Promoter
activities _ _ R
Epigenetic status activities
of pluripotent cell-
specific genes
P ° 20 D
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Adult stem cells

Undifferentiatedk found through lmadyhe

Functiothegivide to replenish dying cells and regen
damaged tissue
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/" Types of adult stem cell
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Hematopoietic Stem Cells

. I-,'rl'phc-i(:‘
1Bone mMarrow Stem gm0 )
A. Hematopesiein cel Cosinophil

e [
:l-'"-J'\.'\"\.-I.Il-I I " g,

: - Mygloid
% J Progenitor Cell

-:l-[ Blood

' |A5I||'\-\.
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Mtnﬂry g/

Macrop |'|‘||"|:
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Types of adult stem cell

pa—

1Bone marrow stem cells
B Somatic stenswelisis
mammary stem cells and
mesenchysterh cells
(osteoblagdtendrocytes
myocytes, adipocytes,
neuronzells).
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