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Yamanaka Faktorleri:

« Hiicrenin yeniden programlanmasi icin en az 4 transkripsiyon faktort (

) gerekmektedir.(2006 yilinda Yamanaka ve ark)

= Bilim diinyasinda Yamanaka faktorleri olarak tanimlanmaktadar.

= Bu faktorlerinin en aza indirilmesine calisiilmaktadir

c-Myc




2012 Nobel Tip Odiilii, Ingiltere'den John B. Gurdon
ile Japonya'dan Shinya Yamanaka'ya verildi.

Nuclear transplantation

and cloning 1PS cells

And
reprogramming

Nobel odiilii Fizyoloji ve Tip dalinda 2012 yilinda farklilasmais
hiicrelerin 'pluripotent' olmak iizere yeniden programlanabilecegini
kesfettikler1 i¢cin



EKH ve uPKH' lerin Kiyaslamasi
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ESC

IPSC

PROS

Low cost

Established and characterized

New lines being made

Efficient differentiation®

Realistic HLA spectrum

MHC down-regulation possible
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Mo ethical issues

Any cell type {in theory )
Easy lo oblain

Blood group compalibility
HLA histocompatibility
Disease modelling possible
Drug/ftoxicity profiles possible

CONS

Embryo destruction

Limited: blastocysls days 5-14
Difficult cbtention

Mutation rate

Incomplete histories

Animal pathogen exposure
Immunosuppressants

Tissue rejection

Carcinogenic risk

Additional cost

Retroviral gene delivery
Oncogene aclivation risk
Mutagenesis risk
Mechanism unknown
Retention of dterations
Suboptimal standardization




Timeline of discoveries in nuclear reprogramming.

Nuclear reprogramming to a pluripotent state by three approaches
Shinya Yamanaka & Helen M. Blau
NATURE|Vol 465|10 June 2010|doi:10.1038/nature09229

1962 1997 [1998 2008

Nuclear transfer from
differentiated intestinal 1083
cells into amphibian
oocytes |eads to the
cloning of frogs, showing produce stable
that all the genes heterokaryons
needed to make an shows that

organism are present in rl:lamma!lal:l ':E_"
a specialized cell® differentiation is

reversible2?

Cell fusion identifies
OCT4 as an essential
regulator in nuclear
reprogramming to
pluripotency44

Cell fusion of mammalian Nuclear transfer
EG cells with somatic cells leads to the
shows that epigenetic cloning of mice!®
marks on imprinted genes
can be reprogrammed?® 2006
Transcription-
factor transduction
with only four
factors converts
mouse somatic
cells to iPS cells8

Cell fusion to

Nuclear transfer leads to
the cloning of the first
mammal, Dolly the sheep?
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Cell fusion to produce
hybrid cells provides
evidence of trans-acting
tumour-suppressor
proteins and trans-acting
repressors23.24,26

Transcription factor
Antennapedia is enough
to convert Drosophila
melanogaster larval cells
destined to be antennae
into legs¥

Transcription factor
MYOD, the first
mammalian 'master
regulator’, is enough to
convert fibroblasts to
myoblasts*®

Transcription-factor-
mediated reprogram-
ming leads to
germline-competent
mouse iP5 cells52.60

Transcription-factor-
mediated reprogram-

ming leads to human
iPS cells6366

Cell fusion identifies
AID as regulator

of pluripotency
gene expression
through its
modulation of DNA
demethylation*®




Uyarilmis Pluripotent Kok Hucrelerin avantajlar

A. Insan embriyosundan koken almamasi ve boylelikle etik problemlerin
¢Ozulmesi sonucunda bu hiicrelerin pek ¢ok arastirmada rahatca

kullanilmasinin saglanmis olmasi,

B. Hastanin kendi hiicresinden uPK hiicre tiretimi miimkiin olmas1 ve bu
nedenle immiinorejeksiyon problemi ortadan kalkmasi ile her hastaya

kendine 6zgli uPKH uretilmest mumkiin hale gelmis olmasidir.




uPKH’lerin dezavantajlari

= Viral transdiiksyon

= Bu hiicrelerde gen integrasiyonu oldugu i¢in kinlikte kullanilmasi giivenli

degildir



1PS hiucrelerinin iretimi

& P53'in baskilanmasi, insan 1PS hiicre tiretiminin
verimliligini artirmaktadar.

& P53 1cermeyen transdiisyonlu fare embriyonik
fibroblastlarinin% 10'una kadar, Myc retroviriisi
olmadan bile 1PS hiicreler1 olmustur.



