


CHARACTERISTICS	  OF	  STEM	  CELLS	  

Con%nous	  
Divison	  

Give	  an	  
Iden%cal	  
Copy	  of	  
Itself	  	  

Ability	  to	  
Differen%ate	  

Stem cells divide to new cell that has the potential to 
either remain a stem cell or become another type of 
cell with a more specialized function as cells of the 
blood, heart, bones, skin, muscles, brain etc, serving 
as a sort of repair system for the body. 



CLASSIFICATION	  OF	  STEM	  CELLS	  



CLASSIFICATION	  OF	  STEM	  CELLS	  
To%potent	  Stem	  Cells	  

Embryo	  &extra	  embryonic	  cell	  

Pluripotent	  Stem	  
Cells	   Embryo	  Only	  

Mul%potent	  Stem	  Cells	  
Differen%ate	  into	  related	  
cells	  

Hematopoie%c	  SCs	  
Differen%ate	  into	  all	  types	  of	  
blood	  cells	  

Neural	  SCs	  
Neurons	  and	  glial	  cells	  

Mesenchymal	  SCs	  
Differen%ate	  into	  Osteoblasts,	  
Chondrocytes	  and	  Adipocytes.	  

car%lage	  –	  bones	  &	  connec%ve	  
%ssue	  .	  	  	  

Adult	  stem	  cells	  
are	  mul%potent	  

FULLY	  
MATURE	  	  

extra	  embryonic	  cell:	  placenta	  &	  umbilical	  cord	  



Challenges	  in	  the	  TherapeuFc	  applicaFons	  
	  of	  Stem	  Cells	  

SC	  
Challenges	  

Cells	  needs	  to	  be	  
properly	  

differen%ated	  

Developing	  
chromosomal	  

abnormali%es	  in	  lab	  

Host	  rejec%on	  

Mouse	  feeder	  cells	  
and	  

xenotransplanta%on	  
reac%ons	  

SCs	  need	  to	  be	  
monitored	  regularly	  
aKer	  injec%on	  for	  

therapy	  

Extrac%on	  



INDUCED	  PLURIPOTENT	  STEM	  CELLS	  

Induced	  pluripotent	  cells	  (iPSC),	  are	  differen%ated	  cells	  
taken	  usually	  from	  the	  skin	  and	  are	  exposed	  to	  a	  special	  
mixture	  of:	  
•  Chemicals	  
•  Viruses	  that	  are	  designed	  to	  insert	  specific	  pieces	  of	  

DNA	  inside	  the	  cells.	  
The	  pieces	  of	  DNA	  inserted	  carry	  the	  sequences	  of	  the	  
following	  four	  genes:	  
•  Oct8	  
•  Sox2	  
•  c-‐Myc	  
•  Klf4	  
These	  genes	  code	  for	  specific	  transcrip%on	  factors	  and	  
are	  already	  found	  in	  our	  genome,	  but	  are	  added	  to	  
increase	  or	  induce	  their	  transcrip%on.	  These	  gene	  then	  
work	  on	  inducing	  and	  inhibi%ng	  other	  genes	  that	  cause	  
the	  cell	  to	  reverse	  back	  in	  its	  lineage	  to	  its	  embryologic	  
pluripotent	  stem	  cells	  (Dedifferen%a%on).	  These	  cells	  
are	  then	  used	  for	  research	  mainly.	  
	  
	  
	  



INDUCED	  PLURIPOTENT	  CELLS	  (IPSC)	  



SOURCES	  OF	  STEM	  CELLS	  

•  Produce	  all	  cell	  types	  
•  Abundant	  in	  IVF	  clinics	  
•  Egg	  can	  be	  tricked	  of	  being	  

fer%lized	  by	  an	  electric	  
shock.	  

1.	  In	  Vitro	  Fer%liza%on	   2.	  Nuclear	  Transfer	   3.	  Adult	  Stem	  Cells	  

•  Limited	  cell	  lines.	  
•  Could	  produce	  teratomas	  

•  Requires	  consent.	  
•  Destroys	  Blastocyst.	  

•  Produce	  all	  cell	  types	  
•  Abundant	  in	  IVF	  clinics	  
•  Gene%c	  matching	  to	  

specific	  pa%ents.	  

•  Not	  available	  for	  Humans	  
•  Could	  produce	  teratomas.	  

•  Requires	  consent.	  
•  Destroys	  Blastocyst.	  

•  Gene%c	  matching	  to	  
pa%ents.	  

•  Shows	  promise	  in	  therapies.	  

•  Limited	  cell	  types.	  
•  Difficult	  to	  isolate.	  
•  Not	  found	  in	  all	  %ssues.	  

Advantages	  
Disadvantages	  

Ethical	  Issues	  



CULTURING	  STEM	  CELLS	  IN	  THE	  LAB	  

•  AKer	  the	  extrac%on	  of	  SCs	  from	  
their	  site	  or	  preparing	  them	  as	  
iPSCs,	  they	  need	  to	  be	  place	  in	  
special	  medias	  that	  mimic	  their	  
microenvironment.	  So,	  they	  are	  
usually	  grown	  above	  special	  
differen%ated	  cells	  called	  
"Feeder	  Cells."	  	  

	  

GeneraFon	  of	  embryonic	  stem	  cells	  



PotenFals	  of	  Stem	  Cells	  

Research	  on	  
cell	  

differen%a%
on	  

Research	  on	  
gene	  control	  

Tes%ng	  
Drugs	  on	  

the	  pa%ent's	  
%ssue	  

Understandi
ng	  birth	  

defects	  and	  
how	  to	  

prevent	  and	  
treat	  them	  

Replacing	  
lost	  organs	  
or	  %ssues	  

Therapy	  Goal	  
Replacing	  the	  cells	  of	  organs	  and	  Fssues	  that	  

cannot	  replace	  cells	  by	  its	  own.	  	  
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MCQs	  
1.	  Which	  of	  the	  following	  is	  a	  source	  of	  adult	  stem	  cells?	  

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.   HematopoieFc	  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	  therapeuFc	  effects	  in	  humans.	  
C.   They	  are	  induced	  by	  electrical	  shocks.	  
D.   They	  are	  dedifferenFated	  cells.	  

1.	  C	  	  	  	  	  2.	  B	  	  	  	  	  	  3.	  D	  

4	  .	  ToFpotent	  stem	  cells	  gives	  :	  	  
A-‐	  embryo.	  	  
B-‐	  placenta.	  	  
C-‐	  brain	  .	  	  
D-‐	  A	  &	  B	  .	  	  

5.:	  	  Adult	  stem	  cells	  are	  :	  
A-‐	  toFpotent	  .	  
B-‐	  MulFpotent	  .	  
C-‐	  unipotent	  .	  
D-‐	  tripotent	  .	  	  

	  
	  	  

4.D	  	  	  	  	  5.B	  	  

hbp://www.youtube.com/watch?v=i-‐QSurQWZo0	  	  
hbp://youtu.be/evH0I7Coc54	  	  
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