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Induced	  Pluripotent	  Stem	  Cells	  (iPSC)	  

Since	  2006,	  a	  new	  technique	  for	  obtaining	  pluripotent	  stem	  cells	  (PSC),	  which	  are	  remarkably	  similar	  
to	  to	  naturally	  isolated	  PSC’s,	  was	  developed	  to	  eliminate	  the	  need	  for	  obtaining	  these	  cells	  from	  the	  
inner	   cell	  mass	   of	   the	   embryo	   thereby	   destroying	   the	   embryos	   in	   the	   process.	   This	  means	   that	   a	  
substantial	  number	  of	  PSC’s	  are	  now	  available	  without	  the	  necessity	  to	  sacrifice	  embryos	  to	  obtain	  
them.	  iPSC’s	  are	  obtained	  by	  re-‐engineering	  the	  DNA	  genes	  of	  mature	  non-‐pluripotent	  cells	  such	  as	  
fibroblasts	   into	   genes	  with	   the	  pluripotent	   capacity.	   This	   is	   achieved	   through	   the	  help	  of	   a	   vector	  
such	   as	   a	   virus	   which	   delivers	   the	   stem	   cell	   associated	   genes.	   1	   	   iPSC’s	   were	   first	   produced	   from	  
humans	   in	   2007.2	   The	   danger	   in	   this	   process	   is	   the	   triggering	   of	   oncogenes	   which	   can	   trigger	  
cancerous	  growths	   if	   these	  where	  to	  be	  used	   in	  humans.	   In	  2008,	  a	  better	  method	  was	  developed	  
where	  an	  adenovirus	  was	  used	  instead	  of	  a	  retrovirus	  as	  a	  vector	  to	  transinfect	  human	  cells	  and	  this	  
method	  eliminated	   the	   risk	  of	  oncogenesis	   as	   the	  adenovirus	  did	  not	  pass	   any	  of	   its	   genes	   to	   the	  
human	  host.3	  In	  2009	  a	  procedure	  that	  generaterd	  human	  iPSC’s	  was	  developed	  where	  the	  use	  of	  a	  
vector	   was	   eliminated	   by	   the	   direct	   delivery	   of	   proteins	   in	   the	   target	   cells,	   which	   proteins	   were	  
sufficient	  to	  induce	  pluripotency.4	  The	  efficiency	  in	  this	  method	  is	  still	  however	  very	  poor.	  	  

Safety	  of	  iPSC’s	  for	  human	  use	  

Since	  at	  present	  the	  only	  efficient	  method	  to	  produce	  iPSC’s	  is	  through	  the	  use	  of	  virus	  vectors,	  any	  
potential	  clinical	  application,	  runs	  the	  risk	  of	  forming	  tumours	  in	  the	  human	  subject.	  Adenoviral	  use	  
is	  always	  better	   than	  retroviral	  use.	  There	   is	  also	  a	  danger	   that	   these	   iPSC’s	  could	   theoretically	  be	  
injected	   by	  micropipette	   into	   hollow	   trophoblasts	   and	   after	   blastocycst	   uterine	   transfer,	   this	   can	  
result	   in	   creating	   chimeric	   living	   organisms.	   This	   was	   successfully	   carried	   out	   in	   mice	   and	   can	  
potentially	  also	  be	  carried	  out	  in	  human	  beings.	  A	  new	  non-‐sexual	  form	  of	  asexual	  reproduction	  just	  
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as	  cloning	  is!	  For	  the	  moment	  the	  use	  of	  safe	  iPSC	  use	  in	  humans	  is	  still	  a	  serious	  concern5	  as	  regards	  
generation	  of	  tumours.6	  
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