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Undifferentiated cells
Ability to:
DIVIDE
DIFFERENTIATE

/
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ASINGLE STEM CELL CAN

differentiate into many cell types

replicate itself




Types of stem cells

1. Embryonic stem cells - blastocyst >> pluripotent cells

2. Adult stem cells >> multipotent Embryonic Stem Cells

Embryonic stem cells are derived from
five to seven day old blastocysts that are
precursors to embryos. They are

Day 2 pluripotent in nature and capable of

generating any cell in the body, any kind
of tissue.

Day 3




Sources of stem cells

» A bone marrow
» An adipose tissue
» Blood

Umbilical cord
Amniotic sac
Skin

Bone marrow-derived
—p mesenchymal stem
cells (BMSCs)

Adipose-derived
—) mesenchymal stem

cells (ADSCs)

Umbilical cord-
—p dervived mesenchymal
stem cells (UCMSCs)




How can we get
stem cells?

» Therapeutic cloning

Creating ES cells
throuc :+ therapeutic cloning
(50N .._,—.,n._,_. cell nuclear trans f

1 Isolate cells from patient

2 Remove nucleus
from an egg cell

3 Transfer nucleus (contains DNA)
from the patient's cells to the egg

4 Egg cell “reprograms™ & Stimulate the cell to begin € |solate the inner cell
the patient’s DNA dividing; let develop to the mass from the blastocyst
blastocyst stage and grow it in a dish




» The mesenchymal stem cells

Specialized cells of the skeletal tissues

Bone marrow MSCs Differentiation @ "
,. A PP

Adipocyte  Chondrocyte  Osteocyte
(fat) (cartilage) (bone)

self-renewal




Stem Cells From In Vitro Fertilization (IVF)

Unused, frozen embryo,
slated to be thrown away
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? Pluripotent
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» Induced pluripotent stem cells
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Creating iPS cells

1 Isolate cells from patient
(skin or fibroblasts); 4 =
grow in a dish /AN

o
ﬁ?ﬁ

2 Treat cells with

“reprogramming” factors 3 Wait a few weeks

&

Gut cells

4 Pluripotent

stem cells S Change culture conditions to

stimulate cells to differentiate into
a variety of cell types

Cardiac
muscle cells

Blood cells



How can we use stem cells?

» Lymphoproliferative diseases
» Cancer of a bone marrow

» Neuroblastoma
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Cellthera Clinic
Clinical trials

CELLTHERA
‘- oo
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FLURIFOTENT STEM CELL

SKIN CELL !-r BONE CELL

BLODD CELL . O @ NERVE CELL

FAT CELL LIVER CELL




Junctional epidermolysis bullosa

Stratum
corneum

Free nerve
ending . )
+ Epidermis

Melanocyte

Basal cell -

Sebaceous gland — » Dermis
Blood vessels — =
fripecyie r Hypodermis

+ Muscle layer




Heroes...

R

Professor Dr Tobias Hirsch Dr Tobias Rothoeft



Hard working...

\
W

A virus inserts a working
version of the gene
into the cells
damaged *

skin Corrected cells used

to grow sheets of skin,

Skin cells WhICh are grafted on

taken = — |
from boy % ﬁ a %L,/




The new skin will last his whole life.




Ability to divide

Ability to create more than one specific
tissue

Stem cells:
Embryonic
Adult




Thank you for
your attention




