
 

 

1st Issu

 
Biswa

Dolly, the
adult som
of biologi
Wilmut, K
the Roslin
but also 
complex p
The bir
differentia
change in
back to to
activation
are silen
to reprog
induces th
Gurdon, 
somatic 
tadpole. D
the un
reprogram
factors (O
generateIn
(iPSCs). 

Reprogram
reprogram
somatic c
converted
can furthe
of the b
abnormal 
induction 
events th
resulting 
and Jaeni
the rever
mature ce
undifferen
of nucle

e:16 Nov.

N

ajyoti Borah

College 

e first mamma
matic cell was 

ical science. 
Keith Camp
n Institute wa

it helped i
phenomena o
rth of Do
ation does no

n the cells and
otipotent state
n of a new set
nt and th

gramming of 
he cell to be
was the fir
cell reprogra
Dr. Yamanak
nderlying 
mming by 
Oct4, Sox2, K
nduced Plu

mming or 
mming is a 
cells (i.e.‘term
d to typical em
er differentiat
body. It is m

expression
of cell cycle

hat alter the 
to a differen

isch define “n
rsal of the d
ell to one th
ntiated embry
ear reprogr

, 2016 

Nuclear R

h, Pankaj D

 of Veterina

al to be clon
an exciting 
This cloning

pbell and co
as not only a g
in understan
of developme
olly proved 
ot lead to any
d they can sti
e. This happen
t of genes wh
his subsequ
f the cell. The
egin a new 
rst to demo
amming phe
ka later on c
mechanism 
using some

Klf4, and c-My
uripotent S

more precis
phenomenon

minally differ
mbryonic stem
te to form all 
marked by 
n of key 
e, initiation o

epigenome 
nt cell type. H
nuclear repro
differentiation
at is charact

yonic state”.U
amming im

eprogram

Deka, Girin 
Kris

ary Science

ned from an
breakthrough

g done by Ian
olleagues at
gift to society
ding various
ntal genetics

that cell
y irreversible
ll be reverted
ns because of
hich normally
uently leads
e process then
life. Sir John

onstrated the
enomenon in
could explain

of cell
e exogenous
yc) and could
Stem Cells

sely nuclear
n, by which
entiated’) are

m cells, which
the cell types
deregulation,
regulator(s),

of a series of
of the cell,

Hochedlinger
ogramming as
n state of a
eristic of the

Understanding
mparts three

mming: Li

 Hazarika, S
hna Sharma

e, AAU, Kha
 
 

n 
h 
n 
t 
y 
s 
. 
l 
e 
d 
f 
y 
s 
n 
n 
e 
n 
n 
l 
s 
d 
s 

r 
h 
e 
h 
s 
, 
, 
f 
, 
r 
s 
a 
e 
g 
e 

impo
infor
expr
spec
step 
defe
the s
diffe
of 
analy
the a

This
impl
profo
The 
enda
nucl
clon
requ
in ce
engin
appr
repro
repla
with

Ther
repro
adva
by n
oocy
diffe
meth
is p
Stem
repr
intro
cells

ife all ove

Sangeeta B
a 
anapara, Gu

ortant inform
rmation abou
ressions durin
cialization. Se

in cell-r
ctive cells ar
same or a re
erent cell type
cells from 
yzation of th
appropriate th

s amazing di
lementations 
found applica

somatic a
angered speci
ear transfer 
e where nucle

uisite. The p
ell rep
neering can 

ropriate nucle
ogramming ev
ace defective

h othercells of

re are sev
ogramming. 
antages and 
nuclear trans
yte or zygot
erentiated ce
hod of cellula
performed by
m (ES) cel
rogramming
oduction of tr
s which conf

er again 

aro, Chayan

uwahati-781

mation. Firs
ut the regulati
ng cell diff
econdly, it re
replacement 
re replaced b
elated kind b
e. Thirdly, it e

diseased ti
he disease nat
herapeutics. 

iscovery has 
in reproduc

ability in spe
and germ c
es could be u
for productio
ear reprogram

problem of im
placement 

be 
ear reprogra
ventually, m
 tissue of he

f the same ind

veral metho
Each meth

limitations. I
sfer, the gene
te is replace
ll such as 

ar fusion bas
y hybridizati
ll and som
is done by re

ranscription fa
fers the pluri

nika Das an

1022 

stly, it pro
ion of normal
ferentiation 
epresents the

therapy, w
by normal ce
ut derived fr
enables the cu
issues for 
ture and to s

several imp
ctive cloning
ecies conserv
cell of crit
used in somati
on of reprodu
mming is the p
mmunosuppre

therapy/
avoided 

amming. Nu
make it possib

art, pancreas
dividual. 

ods of nu
od has its 
In reprogram
etic material 
d with that 
a fibroblast.
ed reprogram

ion of embr
matic cell. D
etrovirus-med

factors to the 
ipotent pheno

nd 

ovides 
l gene 

and 
e first 
where 
ells of 
rom a 
ulture 
better 

screen 

ortant 
g and 
vation. 
tically 
ic cell 
uctive 
prime 
ession 
/tissue 

by 
uclear 
ble to 
, etc., 

uclear 
own 

mming 
of an 
of a 

 The 
mming 
ryonic 
Direct 
diated 
target 
otype. 



 

 

The fourth type of reprogramming 
is explantation based, in which the tissue (e.g. 
testes) from neonatal and adult (Mice) cells, 
cultured in appropriate conditions get converted 
to multipotent cells (e.g. multipotent adult 
spermatagonial cells (MAS). Reprogramming by 
exogenous transcription factors has several 
important biomedical implementations. It is 
mainly usedfor the creation of induced 
pluripotent stem cells (iPSCs) from mature cells 
(e.g. adult fibroblasts). It also facilitates the 
production of non-embryogenic stem cells for 
therapeutic purpose. 

Because of genomic imprintingthe germ cells 
(sperm and oocytes) are properly reprogrammed. 

This is required for maintenance of totipotency 
of the newly formed embryo. To be successful 
clones the nuclear reprogramming is of outmost 
importance. The induced pluripotent stem cells 
(iPSCs) that hold great promise in the clinic for 
transplantation therapy also relay on Nuclear 
Reprogramming. In this case the identification 
of ideal reprogramming factor combinations, 
culture conditions, starting cell are the key 
players. Understanding the elements that affect 
the reprogramming process will definitely help 
in unveiling more and more of the underlying 
mysteries of the nature. 

 

 
 
 


