[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

G290 Yo
Ol (S y pale oSSl alxo
FOO-FVF ATAD 1 IO 090

oligs (S19= Ol p» SO B Jokw ddei (S way b 55!

rélﬁc 4 g0 “CJ'”""'(“B‘:‘M

WML e bpdy  A0/TTY loiun g 3 ddhol b3 A0/V/TY izSof g o gi 4 dlis Jlosl  RENY/NY allie 2l 5

( oSz
Sl 0g; 00 Hlod 4 lag)lom playd ) 50 oS jlgsnal 5 mae ol 51 (S0 (Sleyodsbe o) el
90 2 50 (S 5wl pole Slidiod o areds)) ate o plaie 4 Ll 5l o el solty slaJsho 08 4 s
Ol o8 ol sle gk 5l oslawl 4y bgyye IMS] O a5 > (o w0gh oolaiwl (leyo g Limgh A
S 8L ede ol 5l i eolaul g anwsi lp plaseiils ppe lrasacs I SG il 00,5 dgase |y o Jslu
Ot 5L e (IPSCs) Sl (g ool la sk sbml ailioe ajole (nl Wy Chzr clie 30>
95 05 ol S hlyy s (2l o (AlSw slagby, wlal) ol )3 3580 Cgaze Saa (al 4 U )3 by,
sladsbs sbml 5 pletel Sl 4y i cqzr 5o sl 0 Shos 5 (5558590 et Ol Az &S00 |, bty
(egran sJsSge 5 (Jolo ojlac sl ooliul ina JUl Jold la g, cnl aidl oo dnmgs b 50 —Cel g0l
laghy; &5 Sosloud (r (§950 lie (nl y0 aBlos (oDl Toliw i 5 et slag) L2l Ol

355 3 sn 350 SWI S 0 ol sladske oy
Lo (Sl s ol sla sl o plasl 1 gulS ClalS 5l S 5 Basb 5l Ylie (gomincr
VooV sbadle o (Gloj 0,99 o (g )3 09290 Ve . S g g3k ladshe adgs slo by, (2105 3Le
il aalllas yo 0158 )5 eslitil 50 Lo led s o allie FA ¢ sy dig, bl 0 B o s |, T+ 10 5

oSl S Glgs ol sla ol odgs caliee sla g,y (o) p 4 Lo

\éw‘ Olgip ol slaJshe odgi la b, ¢ 2210 mled Slacslass ( Sl oy p ol slaJobo 1gouds ‘51‘“3"9/

Ol b e Ol 8315 sl ecs3bty slad s ot esT (63550 ) goli ) -\
Ol b e Ol #2315 sl w3l sladsho oKt lsT ¢ I 5Usn S olid g5 251 (guli )57 Y
Mahdieh.ghiasi @yahoo.com : S =Sl ey o YO-YYVe 1 NOF &5 ¢ YOFYVL Y aa s opdls


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.4.7.8
http://journal.rums.ac.ir/article-1-3190-en.html

[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

oG5S 98- 0155 1 6y S sk A5 Sla gy 23l TOF

of el 5 Ui ool Jo o Y] el e
wllhs Jl> yo Slpaizr 5 Glyp Som @ Sbiples
oo Gl B cdes Caond &S b 4 Ll e
lodsh wlazdly 55,05 Baa @ ol BU Cue
clros, 4 W,0l as s L.,-.’.L‘Z’Q] Olgias ol
b sl Jobu oS lay ples sgame Ll wlfas

85 s ey LSS Gl @ Gl 1) Ol

N i iz bl Y aw sl ok 4 w08 oS

DT o Jse)

0dIUS lakl 5 yd

Oludl i

LY
ok !
PREST 1

- = ] Al n gl gl Jalo

ligoe> o A.
$ O | -

doddo
O o Jske g55 50 olml 4 ol golsy slo sl
5 alizee w) Jelge 5b cow asile oo lsl axten
asle olas] slas Slas b glo sl 4 coiS lama
e 2035 0l sl Syl b 8 azeale (sla sk
bl Slg5 5 el cpl 4 isd oo ol 5 ol SO
0885 @lls poogdle Glyin ook o she 35 o0
e yo9nil) canly Y aw 4 Wiyl (e 4y g0 4
ol ol D sl 0S5 55 (pp09ST 5 05055

o bl 4 Slows Jle ollastin, o a5 ciss

Sz 550y asli Jelse £330 =

40

py3eeST

oot & Cad oddatbndy iz (S g ele]
ol slasho 5l (Golite @lie (Bls )95 (Jdo
oolaiwl Sloyo b padeis Olllas o Ll 5l olgn a8
sbal 1) sz 5 gy Sl ane) oo

0 Vsoms 4) S olyin ol slo ok 5 o

5Es S (Wgh g aislil IPSCs (ade Ojge

] Sl Ol 1 ol S Johw (o195 § qlio —Y
s (Bl (gilegiegs Lai> Joiawe b sl ()l
sledsbw Ll ;0 by °¢-.’.~>~.~.:-w1 sl b a5 5,9k 4
o3l sladle (b [f] s e Rl was
S ok o058 5l s Olgin ok sladsbe
5 eslaial (Jl ol b el Y] wloas g ol (i

Ll oy g oogr dgamme Sl Slaal o g, ol

¥4 Jle of o la (VO 0y 90

OW)&ﬁr}\&o@bM


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.4.7.8
http://journal.rums.ac.ir/article-1-3190-en.html

[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

Yoy

S Qs (e Frd pina

allio 20 ggomme jl cVlin goomins Jolp LL o
FA wals ol g code b5 slaolL 5l sasliassa
Sl 590 dlie cnl B e ool dli
Erose slyome ol Ve (nl 5 (1 loged)
I Jel @i ol (g9 dlie )5 Wad gunail
Gl g Cdlas LB s eals Ol alas PA dalllas
Ll 08U
aadly 53Le5 sloJakes 53 (5lgF <11

e & (0985 09> )3 3 Sde (Sae d £5050 ()
Oyge d a5 el oo Jolu 51 gobay sl Jske S
s anse) ol o sl pls S L el
s sle (Sl ool Cund 4 (gloaiSe So
obasl 6,5 e ek 51 (IPSCs) Sl olgs 5y (gl
iloads Fiie yhge g

PRl lls o 05 4 bdsle il 4z 51
Lyl yo oS L,;gl.aui..a“l.oﬂ Je ol bl ge 2SS
Ll Jgd 090 @l ddeed (W pdy o0 O)9e Sb>
@ Olgse |, IPSCs sla sl o5 (5)9b 4y taims ool
pled g ,iSS Sl Lol w) Wg calie Bun slapludl
o] (owd dan 4 5) plal slocand 51 &5 jo )
bl yo Ll by wlal 5l opdle NN oS
sk (ol gy atly &Y slasko 31 oS a
ASb ol je aplasl jo jgeg5 sl (YL (e b Wilgs oo
el 5 2ollS anl olal 2 85 Bge 25 K
oS WS o slmyl 1 ol izl e sl Ul s les

SV 4 a9 oad 3396l sladign (ol Wil e

O)ge 4wl e oS wes Glein ol slasle
50,5 3g caass 5 Jb sobts sloshe | e
ol )en g Yamanaka lawg L gl o Jolo
3 ske cpl & el Jdo a5 wal ades (Y- F)
OMhe g oo Sdgi 38 293 caass sla sl
lie )5 )l olyen & 1) Seigdgisenl gl 5l Jol>
Sl sty pby)l 4 &S el ead ol
el alsyy S ey slo el
g, g olge

OB3ly 5l Gilite SlaS 5 w90 addllae nl o
S SeSS (Gl g n ool sladsbe Jolis soulS
PubMed  ole ob,is ol o oloyples
oals o5l 9 Medscape Google Scholar MEDLINE
a3 S 13 e 0,90 (eSSl L5 49 EMBASE
99 .050,8 Lld YeVNO L V-V Jlo 5l Ve Slej o3l
Sracds 5 (nslie (o) 4 Al j5b & onin s
ey b gl cnls bl gz oad plolid YVl
b o 5l Glaebsl jolaie 4y aisSls I 5550 (Slinios
NP min 39 gl (Sled gpoge b olie (g

TR
ool cWis 5 oy, EWlEe prizman

50 a5 oy SYe walllas 3l g > jLae al B>
Ol ol sbdeke adgs Glagis; b)) 4 byl
ool ot el lalllas ¢ g 3 00 aLFlo

A ganaib wolatwl oy50 olojnled sla g,

A8 Jle of o lad VD 0y 90

Blidy (K3 p gle o515 dlona


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.4.7.8
http://journal.rums.ac.ir/article-1-3190-en.html

o058 53950- 0155 1 bty U sk s 55 Sl by (2430 YOA

[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

b sl Jsbo 0y (ol calisee abl ples slo Jglos ool Bas ams li8l ez sl 5o a8 lile sl )
QG A Djgo 4y aS Conl oud ool SWI lev S99 ol sloJolw 0gi £ab50 U (56,5550 allis
Jooz ) osliiul 590 (2105 50Le5 sl g, SLLS o o by, gl g e S Cwl S

REW PR Iy shedos alitre loog )5 j0 eolaiul 5)50 olo;mles

3 g Sllge 58 0590l w3 oo S5 Glez psl e 3

ol (51950 Wlio T Coger milio SN0 AT 9 sl iliko STy 1 lSg0i

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

WAB Jl of olad 10 893 Blidy (K3 p gle o515 dlona


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.4.7.8
http://journal.rums.ac.ir/article-1-3190-en.html

[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

Yoa

S Qs (e Frd pina

sby; Codld s SO Sl S 0 g 00,5 esSae
S Sew Gl g ead (heelds Jobe (255 L ey
ghaw o Wsdee Jbd ploinles 4 by slags
alo 5l a5 wlion 0925 4 by 50 (Sl 55 g
et sdsbe GlaceSon yuin Ole s )
adlpled ool @ bagpe slagniisn 25 oo s
P 5 sl (635058,90 anl B (nl o all e
wiliples slaJsbe ol (b a5 0,5 00 )13 Gl
Ll 5l g o0 i 4y aislpled gla sk 51 S sS
Ol 5 FYL Gl cud 4 5 b Saladl 5 usdlysn 5
Dbl e Blo aidl pled sla sk b avolin 1o 1) (5008
Uly adlinls sldshe oo Sles zolaw o
b sbo 5l (ormoy ll & (ol Jood Cur s
TAT &5ls 4l ples slo Jobo 4 s
Gey & WS Gep Sl Sk Joal b
of) iz 09h &dly QLSl 5,50 Wb dazme (s el
3 plaSone Lol wo)ls 5925 pled duze yails 550 sl
1,935y 51 oolial 30 1, LS ol plowl Ul Ll
azs] Jro ool Coial b b ok Glall (g 2

Al e o 7y (Sl s o aS

Sl¥n Wl oy, Y-

ok Sy a5 cwl Jlo Ve S
Jb o GleoynS Sjge 4 gedge (nl L hasye
odsl Kauffman g Evans a5 Jl> o wiius &8 iy
S9ax> i ool slaolw odgi )90 50 1y Slalllas
Jobe glize slaos, [F] wis s 5lel i Jlo Y-
o sloys bl cr Gise 5 2lme Gige ol
S8 eolainl 0y90 Slsiy cdl laas g ples anls g0
Cpule L oakl, o Sul cledbl wlas
loinles L (Reprogramming) osuaze (3,46l
&bl Oyse a4 (g wjle o429 (Dedifferentiation)
RGOV JCS) SR ISP RV LR LS SO | PSR S N
Sl (@bl wnlp ol feSS 5l
S s 31 29,5 a5 BMP g Wit LIF 2o Lo
Ak Sufigy (signal transduction) JUKew Jlo!
FI NNt SRR NN P
Lis gl S e cole ol 3 @ Jsle (e
WNodso 350 2ligee wnld e ok sladsle
lo-v]

byl At Sl 50 wlgiee (lsinle sl

A yee Jobe slap; ol wnlp ) ((boogl

A8 Jle of o lad VD 0y 90

Blidy (K3 p gle o515 dlona


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.4.7.8
http://journal.rums.ac.ir/article-1-3190-en.html

[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

oU 55 S350 0155 1 S S s A 55 ooy (b3 T

Dbilg 13 S Olsi y (S (S Sobo Mg~ 1 [gct>

& ooliiwl 9590 (09, S'¥n slergsl slag ooliiwl 9590 Jokw g9 olge> pb
-|,Kon g Esteban iy ot Sox2,KIf4,0ct4,C-
ob 9 «;’W 0X2, ,&C myc Codlg posd sl ol o Sg \
(Y++9) 92995 ) L
ol,%en g Ezaschi ] Sox2,Kl1f4,0ct4,C-myc Cawdlig i (sl J oo Py Y
PP L d
(Y++9) 97995 o =
- Sox2,KIf4,0ct4,C-myc o )
Wu(¥ee) o, 502 o Lowigbldll cwg 19 bgo Ses Jb Jolw S Y
(LS (omS13) g,l0
Sl e ol yo 53y g J gl .
(¥14) o, %on 9 West ) Sox2,KIf4,0ct4,C- ituil . Sy ¥
92995 ) . S
myc,Nanog,Line28
'LU . _ = . B{J a Lh
(Y1) o Sn 5 Han (& i Sox2,Klf4,0ct4,C- 545 S .srri:s s sl ,5 N
95995 ) myc,Nanog,Line28 Alugs (Lo
L’ \A.; & m‘ - - . .
(Fo11) olyan s Li 3 oigly c:*"S):’.Sk:‘"J Sox2,Klf4,0ct4,C- slu! sy e 5l s e .
S gt 5! myc
(oS Lol y35)
Il s Sox2,KlIf4,0ct4,C- Sl
(Y+1)) oI, o2 g Bao boniglldll g g ) myc,Nanog,Line28, Wl gS (5 55 s Jekuw DdwgS \4
g,le hTERT ,SV40 large T
S Sox2,KIf4,0ct4,C- jlusl  Sawdlgpmd sl Sl
(Fo1) oy g REN b owiglill casgyyggid oo oAb RS 5 A
myc Ty
(OJJ&.\WLSMS‘Q) 5)‘-)
(Y1) o, s Nagy )-’ e (Sl w-w«-w Sox2,KlIf4,0ct4,C- Sl Casdlog yod (slo JyLs ! N
Piggy Bac (ys)gemil 5 myc
‘L\J .- - . .
(Y1) o, %a0 5 Lo = W Sox2,KlIf4,0ct4,C- Sl AU adlog ysd sl ol s o
952995 ) myc
Cowdlg d b J gl
922978 (Sl s Ty
(YY) ol Ko g Merkl - )
olilSes o syl SOX2LKIFOCU,Crcbze 0 Sy
myc .
sz el
(Y1F) oI, 52 g Fang 97995 ) Sl pmanw KIf4,0ctd o5y geme Gog5 oy pmd slo Jobuw w93 Oy VY

oo g Chu cwgpy ) Glo i Silwil S0x2,KI1f4,0ct4,C-myc
(Y+\0)

S 3 (P Cawdlyg pd s Jobw Sy 3 WY

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

WA Jlu of o )lad 18 0y93 Blidy (K3 p gle o515 dlona


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.4.7.8
http://journal.rums.ac.ir/article-1-3190-en.html

[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

Y&y

S Qs (e Frd pina

08, eyl et S50 )0 g0k Clindes i)

Lol 4285 alowl ules (28 oy 5l L bl o (sl

oipled o g, ¥-)
Sazme siyaaliy plml Cax Jilae la b,

ol 53V Jgaz o ¥ JS) wilead olalis e

]
]
I
]
1
\
\ <
"‘ __________ 3 3 b ;9(155‘ a8 esalai gyl Gl
LY — - o
‘\‘l :@'1/ & piin e s Ju) el ) - ‘J"J,?’
s iy coria 325 (BE I ?i“_,g’ é)’
< % B o iy el S
%"‘?
- - s £
[ el Sl sl ]

G Ol (sl (s [alv Mo Cg 35 ploT (S W59, T IS

lodsho b awlio 5 wilesS oy maS pls
4 azg bamoge plid ) sk G155 Falples
«Sigls anlp (b )3 sazme (5,4 &5 £9050 (0
Sl rlple wibloe G SBolad ©jge 4
o Spo a4 anlf a8 Wsdioe Sl Sl baals
Jole 0 &8 pbgall (le ol 5o opds el
3 S5 yge 4 ks DNA (jgudlie g )liSailis
Sipe @y 6L sy o by LGy S

Ogmdianl 55 Gl )0 amg Sl Jold (S5 )

S9) » Slgi e Db o0 02 b giuns (ygdliie g

Slawa JLs1-Y-)
(Somatic Cell  5,Ss sl Jsbo awn  Jll
ol b a5 el anl,d Nuclear Transfer=SCNT)
s 8 @l gyl o @ 65 ok S
Sl S T S Jl ol oo JUa
) sk o a5 e slnl 55 Jsho slosian o
RIS b b sk 4 5 ame gpyteln e
A2 oo By (Slgi p Sl JSid Coans 4y w8l oo 5l
£55 4 iz §3,4el > Comggl Ul (211

o ladsle aea o)l Ko sanSlaal glaJsle

A8 Jle of o lad VD 0y 90

Blidy (K3 p gle o515 dlona


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.4.7.8
http://journal.rums.ac.ir/article-1-3190-en.html

[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

oU 55 5390 0155 1 Sy S sk A 55 Sa gy (b3 TEY

0i9y & g (ool sl ok odgr 4y 0B slas

s Dl oasl 65,80 X pgisess jloJled

[a] sizes SCNT B Seiel same pyaeliy cov a5 sladies
SOl sl S Jgho AlsT Sl 5 - o>
s ulro Llyo S 9)
Sroseby mbi
- L ‘slg.l.m oo b o5 Jokw aiw
.. Q ) " e .
Cer Suzmo (S s o A ) Jobuw awn Jli!
- Tl . s Tl ol pod 4y Wilgi o0 Adnd (39 Cowggl SO i
.\.oblfb ) _ _ ‘S'.'."l"‘}“"
0,5 ol Sglgon g o0 0318 1 el
ol o0
& ol g ogdle o9 ()
‘5&}.31“ ol
lé 4: - K e -
Jbsy ,.‘S,)y‘i) SS9 (2o 9~ ol oo
Jobw omiig . S ) damo (532 )40l .
S . . sdolw sy y
e n g b b Ol 83w o0 ool 1 . .
- . e sdolw (S ol kv oslas
i yo Jobw ojlas alols guli 31 ool i
bolowo gl b axdly 33 Lo
JSino Slous ! el iy lold cq -
. . s High oo CulS g
Dgu o 2 Jes slo s
Lo 32 1) 32540l 2
...\.25‘50

& dws B9 (2l 216
Gefos) o Jokw 0oy
Cowl oy dawlxo 7F/F

9 09995 5 3l oolisiwl
kil &5 Siloj (g 9930T
Obime p93 930 &
& Ailgi co (s S @il
S5 dume il lxd
005 yrio (Sl

O3 i & el (g
ol 3l eolaw! b el
sl gaidpdy wygo
ol 50 LU o YL
oolaiwl 0,50 5o g,
s Jskw adgi jo
SWolei ol
bl oo

oS ¥ ol g JUl

Slmyl oy g5 (g

o 5l g oaiss slaygsl bl ol
... g octd,s0x2 PSR

ol gl o

b ol 5 51 oolisu
Ol ol (Jodg0 (439
Al Ve GY/F Gial5dl

3100 s
St b S5 g0

conlin 131 olgie &
Clogh g J S >

039 shls oles 5

Suzxo (53 y4ol y 21 . . 3 obas g Jokw Oles 4 omb Jedge .
o slodobw sadgi calils i , AR Sy sl 5 g0
obas Sbjd, S g el | T S0 S ppd duze G ydelip by
b5l g, Ll Jeo ’; PO sw ol glaaial 2 g0 H 4
PR RS .é) i
g ol podd asiico 990
05l o0 puro
O GBS e .. . .
, WRNA, Glalplebas ola i (gl So»
J“ = ‘ > Lb s .oEw wL“ b
B s s sl g6 °;»-°ua=_=-°s o3 RT3 Jlgy RNA , 5.
Silgi oo Mir290 (aigls 3l eolaiwl b (Jobuw
suls aslll 95 4 _
2 ¢-Myce 35 il o0 RNA g S0

¥4 Jle of o la (VO 0y 90

Blidy (K3 p gle o515 dlona


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.4.7.8
http://journal.rums.ac.ir/article-1-3190-en.html

[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

YeY

S Qs (e Frd pina

slab Al glayy saze il Jled pulel 0 Jolw
3 ok @ Gl LT aSul g s b el LSy
Sl ologs )38 Glo does iy by slo ol
G5 Byb L N 5 L wls sy ojlas e oS
Lld I Bl sk 4 sl (nl o5 s (aie
oaily @Y aw obml 4 0B ghled bl g s,
L D& Gl Ken 5 Cho cplply b b sises olos
SSon ojlas oL a8 sledsle s
wilg S ok sledshe I oead Flie
& 1, S Glen sk sledoke slagnisp
S fles Jod 5l i ol sladse Sliogas
2 Ll usSS Jendly 5 alBilojl Ll yo lag]
s les sl S o (5l | Sl Lyl
i LS 5 bt e Y=Y

c-MYC 4 KIf4 Sox2 Octd layy; Jlal
olow) el sz 5 e s 4 (OSKM)
LaV] wigs o ool slosho 4 4ot Sloogas
A1 Stat3 YAl Nanog ales 3| 55 &glise LS 5
Iyv-vy] sv4oLT [v-l Esrb J[yA-)alLIN28
vyl hTERT [Y¥] SiRNA P53 [Yf-Yo] UTF-1
wilizee slaiolesT o [YV] NrSal 4 [Y$] WNT3a
sl 51 B oad culs oS wlad S 15 colitul 5,9
Sl L aes o Gili8l 1) sooe (6346l ol S
JWsl sl wgs OSKM slasy 5l (S onials o0l
o oolitl Bl g Bl slais, 5l by ol
Ll ales 5 Llse 5 agag, ol &0 ¥ Jgazr o a5 conl

sl 00 c)LZ‘éfQ)}oAg

Sobw gbo,las ¥-¥-)
@il ples Jsko olas 1 ooliiul Jold S5 o)

ez @b sk by Glgin ook sladsbe
Ao s S5 ol 3l Jols mls Y] e
SlSy Slepals oSl & b & Wil
WS oo plf 1) sazme (hyasly ol b gy
sy 55 olae 5l eslinl b as sl leT VY]
L_,ﬁl)»l)'b. e as ol las «ed pdy plil (Xenopus)
B e 0 widlple L sley S i
el cnl &5 o)l (S Gigiee 055 ojlas b (288
DYAF] 0gi o i DNA gilosslen Jagus
c-MYC 4 KIf4 Sox2 Oct4 slay; uil,Sen ¢ Bru
e 50 bawdlig s cols 13 51 |, (OSKM)
PP5 09 % e b sladsle ojlas
L wl,Ken ¢ Freberg Dval wsls JEsl ceodlbg pd
> 45 sla Jske 4 Nanog 5 Octd slag; JUs!
sk slas b ol azle Gk 5 & ol
4 Bge wiiadly (épdy el i Glog )8
S SlpiS s DNA (et (5,40l plox]
N st o ool e 4ol 6,
ol sladobe o)las (pyre ;5 o5 (placedly
o sl S as wisls lid w3 318 e Soie
cel o Glo a5 cwl aily o439 oyl jo Octd 3
Sgdise wl o> o ol als a5 g DNA fyawdlies
S 09 S <byy ol cmlas 5 (Ko VY]
LT aS ol asis olgn a5 sl obigS lojy o o

893 elign adg b Bas Jolo iien le oXl

A8 Jle of o lad VD 0y 90

Blidy (K3 p gle o515 dlona


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.4.7.8
http://journal.rums.ac.ir/article-1-3190-en.html

[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

U 55 S350 0155 1 S S s A 55 ooy b3y TFT

S Glai s ol slo Jolw wdsi 4o Al jf 9 Al sloig, 1 Jouz

V) el oolaiwl 390 (b9, Llye oo

ili' g L w3995 ) PSS B Po5 & @l
Loy &

k> RNA 18595l sole LB 9 peif 4 Gl Jloxo|

fwsgio

PiggyBac 9595l 5 Slis! ;9559 S Jal g gl 26 g 5

o9 @l

)] 0092995 3929 (0935 Bl g B e g 05

Jbogim! lououdl

S5 b Jege g bigy

mRNA

miRNA

.>)|..\3

3923 (09) Gl Ep 3 ol g L) 590 <8,

S ,las P95 sl Jhos!
oiol 3l eole GNS 9 gl )56
LB g o3ty 5l ssle ol st O3 YU 590
Sl i Jolge a4 5L 9

FL TP

Oiomly leole bubey Sus bcas 5 55 Yaono
! wﬂés.o b o',o.b

o9 L¥Y-YY] &5 o 15 eslinal 3,40 inducible)
¢ Takashi alcwg @ Y-+ Jlo o a5 5,5 S
S sbadsle ol b oas - as B S
oy sl sl & OSKM 5l colazwl b 1) dge
ple 50 Shp e - WS has Sl gy
ol o Jlo G DV 055 o il ol sloJsbos
Sl Glacedgpd 5l oolazul b 1) lisgs Cobdge
Glisy 3y 2 shlize gloog,S Y] ws s I
B elpls anlp o L slays sl tals
slagy olas ooy, (pl ax ST pl 0929 b 0iS e
3 Bk 3l Ll aums oo malS 1) ol 3 b e Lo
asls 18 eSS 5l el Sl ey Joke ST 4

a5 olo s o [YO-YAL wims o auldl 1wl

Sl b g,y 1-F-T-)

SLib 5 el s, ol el S

0355 35 sl anssdl b (s 9 (o999
ssb 4 &5 Sy g ngg iy wdlise 195l slag)
o 20,00l oly Jshe gy Sl a4 JulS
S IYAYAl wes olb e oy same (gjleJled
Getli 5 )y Ul g gl sloygiSy Koo Bk
SOl Sl Ol @ 1) Oliee Jobo pgy Sl 4
2L ol Ol ezl s calins ol 5 il
o] sibos Ll b oakl, jo sai 358
slo,gSy wiles (cwg g i ol g pAldll slajluslel,

5 (excisable) pgi 5l Bd> collB b wgpg o

(doxycycline Sl (cwSTs S g 51 b (5 pdyelal]

¥4 Jle of o la (VO 0y 90

Blidy (K3 p gle o515 dlona


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.4.7.8
http://journal.rums.ac.ir/article-1-3190-en.html

[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

Y£0

S Qs (e Frd pina

sla g, 5l eolaiwl b Sladss o] aslsl o o, 74,0
odls 0,135 55 Solgen sl oS g5 9 Sg b
sy, 3l xaw oy 0 L@QT L A el
ooliztal [OV] ol 555 slo 5355 b Siig yammsginn
LoxP sloll> 5l aS «Solsonr oS jg5 slopincen
Sy, S 4 ol GlaplS Wil o9
Sl sy, opl wiSoe pbles 1) onighsldl e
s Kaji oS oo 08, Giomly Sd L) S5sSl
o5 @ b auly lsclidss o [aY] ulKen
oS5 sl eosliul b o 4y yazie (cwgpgpé 555y Sy
slo, 5L g piggyback (ygjgmail i w9 2A iy
iz Cedlg b sla sl aellS b 4 gl
hpls 1) sl slcwdlgmd 3 (MEF) ise
09 LY 51 G )l sazme (g3 ,a6li ol )5 S
(Non-integrative)  dli e sbd o9, Y-¥-Y-)
2 SBY
Lot sl S Glgn ol slagke
ol Ay 4 it 56 ey JUl by
bl ael ) g 50 (o, 45 W0d 095 (owg 995,
S obVlge (Gl oo )5 Ca b conl 092
ol e oS T Jos & 55T 5lx £33 4 ooy pled]
L Gl slagiomly oliieps ad Jud
& JLil jgess oS I ,o a5 wbloe psif o 55
ol 2ol 36 Sl oligss 5l o b oo
w9nssd Bl GilSes g Soldner .ol i

5 et Jlo 0 a5 SlaJsle 9,8 eagll LUl a5

pY slags 5l PBlas olows 28L il (pl wils oo 8L
ley Slgin dope 4]y 6,80 sbadsle Wil oS
Jold it sladshe I Slids Gl o S
VY] (murine hepatic cells) o9 S sl ol
LoIreral ise db L s slacadly b
Lev-ar] o ol Jb oy e slacadly b
leawgle LFY] loguwad Yol owwgs!s
Jibs [£a] 5ae sloJolo [E¥-FA] o> b [yl
Sadsbs s9alSGsh 0 sgras slojlogins (YA
ol sladsho w3, (adg ladyhe (Dlas
coomiilie slog il (sla ok LFFFAl  apiilie
bty lashe «Bbosy sl Jsbo o sutel slo sl
ol Gly esmallid sl sladsle 5 plais G
sk b ames o yiae ol o ool laiols)]
S Gysb 4wl cws 4 bowwslS 5 o
Voo Glime s aS 0 70,) 5l G 2l nled sl S
sazme giytelin Sl Jmpe Rl 5o s Sl
55 DNA (sla 5255 5l ool b glusl (slaceudlg ot
5 wanss) smgnsnsy s,y 5l eslinl [Y0]
S5 sln i wiliee QS @ esnssisl
Jib [l wlKes 5 Sommer anil 9,8
Sas cwl (S85)) 2A a5l eolaiul L 1y cwg g i
9y 3 eslil b (g sy i Ol sl O
5 (gdies odlital (wgpg (Bl abiwg 4 o5 Jlix!
5558 ez 5 poiomy 3959 IS ol (38l
ax ol @l & we S >k (OSKM) (i,

ot ol @l Ol 5 09 (LS slaiagn

A8 Jle of o lad VD 0y 90

Blidy (K3 p gle o515 dlona


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.4.7.8
http://journal.rums.ac.ir/article-1-3190-en.html

[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

oGS )5, - 0155 1 @3kt Sad s A5 Sy (2b3)) TP

Glp ol gy SN s e YU T, Sl e

Lol a8 onds olpion o S g jia Jawg ST ()
S o35 4 Bl 3l ie slo i ) eolisl
e bl FSasS psml b avlio s L o5l
2 S olgn ol sladshe oy o 2
S8l (6 Kot il woad olsl 5, VA-VE Do
b wsny slo)sSy Jol5 Bi> sl « [50]
RNA b oolerig By o oeedly
3oeslnl b by, cpl 28 .oe (conversion)
Oliee ool &5 [EV] sy UEIF 51 Lt a0 cadlg i
ol bl 658 B odal cands GBS ol 0 5L
3y el gl Jasl caz 5l 0yse 0F Ol Ji
Slee a iy, opl (b osael canss o she ams
(partially induced pluripotent stem cells) pIPSC
b coS59 slaoeiion «hy) nl 5o 09 sl
olbe b [0F] jpas o Jlasl Sabuly slasc,
ooy onl Lol [08] Wigd o 0 (Vpa) asl 5l
0 ogdle ol =l ‘_,’_‘[I)lf g 009 WS SiS bl
ooz il o Ol ilecals 5 esn s
IRCCIUPPNEUONSS B [ P L M P IRVREE SN HEIPL W
(5 gm0 ‘Sthgﬁg.o -Y-y-v-)
Olye @ a5 Gl I 059 b GlS 5 plelid
Slegoge 5 S wiiS o Jos duze (55,40l Julse
slp wellS 5w orehe o), Wiy &S

S oy )5 L S sladske saze 55,46l 2

1oxP g5 (55l )] o ogdle 5 0040 )lo 1) aiils (iS5
gz 1y 004 (LTR) oles! 61,5 4l ¥ Cad o
5 -238,5 eolaiwl Jokw 40 lojnled sla,esls Jlal
Jobe 50 loynles anld pladl 51 Gy cadlas ()
culs 3 o Gl 4o oiumls 4l aS loxP Sl
29,8 Bd> 5 slulis Cre-recombinase o) lawgs
sledsb oy sS85 eSS 3 o
Wo,S s 1) 0gs gy b S ey g0l
sisdls gy 5l el Slylas p alde cax by, 5k
O o;bg.wr:LCO‘r.C 6"“&3)"9 Jquw as J.J‘OJ.M: ‘S!L.ol.u.:
RNA J1925 lopiars 5 (sogiml ladeedl 5 psi)
49 lov-ool Qb o S99 (Delivery Systems)
2 Al eaniSolnl Gusnagiol I (Rt slah,
JLog)u‘ ‘SRAAJ.))».C Lgubdus) J.MS‘SA oolazw!
adg ol [N jleasilen U [08-2-] jloasilen e
o 1y ey 86 S 5y 5ol (slo sk
sloasilen e Jlogrol 5l colaiwl b aS (5 sk 4y cais SO
oalss @l gl Jolw JS 51 7ZA 5 7YY Lo Gluasles o
Sleozed ol plas | spendly 38l 51 65 e
> ‘5..4....0 Lglbwy.: coslawl 90 )ig.é LgLQW)L
5 ool yii Wil syl o8 st Sl —onntel (g
Sl sz ol yasliy Jelse Gle Cu il
S5 solial 550 Sl s 5okt slasle
Olee 4 SVAOLT Sl gy 51 oolaiwl w)lo

olwl Jleixl a5 wbboe daze hyaeby  Jule

¥4 Jle of o la (VO 0y 90

Blidy (K3 p gle o515 dlona


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.4.7.8
http://journal.rums.ac.ir/article-1-3190-en.html

[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

Y&y

S Qs (e Frd pina

SR e ;0 b e 9 3ol Lo i fibroblast)

@ 0ilaliFs 5 a0 b sk ol (28,5
VE 9V iy @ bdshe cnl J51s sazme (655400
VPA 5l a5 by ;5o G,k 5lcdl uoliél il
e e Ve B glel oLl s esli
Ol 5ed 4 aily Sl e g S glagiles]
0uisS ;S al> e G VPA oS o) o Hlai a4y il
Sk @ Ll S 08 saze gyaely o l) Ce sy
o ¥ ] cus 35 MEF sase s5,40b 0 sl
&Wl)‘]—a D9l g0 oolizwl OSK 5 aw oS
oS (o o isn oo Sgne plp s | Sazme s yaal
s Li Tpsl aide o d9me 1y oof plp 00 5l Giew VPA
Ol ol sladshe bl 4 38se [Y7] il ISen
OF u5a> 3 e Hb g i edl e 5l SWI
Somae sdssee 5l (255 0 Ly 2l 4 Octd
JrsS sly omb ¥ i b oleS S wal
slanlp i Sye 58 g ol glashe ulgiye
Sb gbamen Jlge Wl V] wisl sbe asilg o (cusSSs
Sazme S yaely 45 s ale> (59, LT a5 wile e

$29.5 ploxil (Al aland (g, S 5l oslanul b Jobos

<obld Reversia pb 4y (S>o5 oS 5 51 eolawl .alily
C2C12 slocedlgs jo Jolw sazme (g5 a0l W
Olyzinsl 4 pled CelB L (pla sl o5 wmo 00 plis |,
(Adipocyte  o,> ¢ (Osteocyte Differentiation)
=l sle Jle jo Lyl WS o0 ol 1 Differentiation)
5 3yl 5 Jusie DNA (glvoaisS Curilos slodes job 4
LS Gl cg> (HDAC)  Plolsisings
oy bzl oly 5l eslinul bosaze 65,40k
S ke ws Jil (b SaSS Ly patie
HDAC bossScailos (pyml, lad, |5 a
Suberoylanide hidroxamic acid (SAHA) J.ls
(VPA) ol S3g,.lg ¢ Trichostatin A (TSA)
DNA boaScailos o idg,me oo bl oo
RG108 (5-azaC) ol ;-0 Jolis a5 51,005l 5 Lite
LS oliee o8l slate 4 aten BIX-01294
womizen [PYFE] Wl 3 Clids cou v e
S Calen oplaliTS 5SS, IS i
[70] Bay K 8644 cocssST 4 [#0] A-83-01 .TGF-0
S 8kes 5 SLS 5 onl (n fretes widlyon anlllas J> o
Lol 0ol B Jga 0 Lyl
c- 3 KIf4 Sox2 Octd slayys «oloiole;] o

MEF (Mouse embryonic sl Jokw (5,0 MYC

A8 Jle of o lad VD 0y 90

Blidy (K3 p gle o515 dlona


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.4.7.8
http://journal.rums.ac.ir/article-1-3190-en.html

[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

oU 55 5550 - 0155 1 Sl S g A 5 Sl o9y (235 YFA

o7 3 s § cCitiw S i £ f9>

g S 5
3 il g 00555 )0 Valproic acid
3 il ¢y g 00555 L0 Trichostatin A
3 il g 0355y L0 Sodium Butyrate

3l ko (s gt 00535 50

Phtod G giusd 005 )l

3 yhanndl i oo DNA 0uis ) oo
31yl i Juo DNA o0saS o

MEK ouiiS o +ALKS i g

0-TGF o pdy 0l ko

BIX-01294

Pamate

5-azacytidine

RG108
SB431542+PD0325901

A-83-01

GSK3 susis )l
3t Tgfbrl ouics ke
PDK1 suiss Jled

990 ‘Eg.l.:x.é oolo

CHIR99021
RepSox
PS48

Vitamin C

3 PC3 b, ool slros, jo mir-302 RNA
ok sl Joko a5 (g 5k @t oals plxsl Colo
w5l gl ol S mIRNA vy SWI ole
(9,540 i sbadobe 4 ples a4 0B w0y a3,
1Al wog gl 5 (dlgymd Byt
518 byl 9,90 WMEF jo mir-290 (Cluster) asgozxe
2h dsgema ol 45 G o ylis o sl LS
ams oo il OSK 5 s bl e b Iy plosnles
Sy 40 ¢-MYC 5 05K wilsy mIRNA ol
SzsS GLRNA ssb ol ool ols;nles
i 5 o wish B sle,s56 Sl il e
o2l |, asl Jlasl DNA - jole 5l oolaw! o35

51 mRNA-145  asb aldl oo [ev] sl o

miRNA Y-Y-Y-Y-)
Jobes Slaireiisy jiiw ol s by, (nl Sos
S5 {MicroRNAs) S>s5 sRNA ais L .ol
Pl & Lol by o5 3led (glojuns o a3
Gl 00its S y0 wys 4 e (4] ws bled sy o
o b miRNA 5 gy, sla)gislh €85 oS
cdl> miRNA a5 ol ol 5y slizel wils (28 yhee
WS oo Lai> 1) Al nled sl sl (Sislnsd luk
@ Joko ol S gplalely 1) Jobe ples asol B
saze el ) 05 Ol & (2B slayssl
2l 99 Wil oo LT (Load) (6,135 ,L s b aisS o
A S Glp Jobe i 6B e il s

g5we 5l osliinl b olailesl (Al sei e Slgip

¥4 Jle of o la (VO 0y 90

Blidy (K3 p gle o515 dlona


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.4.7.8
http://journal.rums.ac.ir/article-1-3190-en.html

[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

Y54

S Qs (e Frd pina

olpiin G jeie MIRNA 51 oolainl auS odgi gy
s ol 3l a8 SHo aS Gy el 0aisS lgal
Wl caws a4 oloyples amld o o i g RNA
Jo S5l Gl eslanal b ial e b, JSCie
il s g, 4 bgipe MG 5 215 0D walys
Sleogar Cwl e OMSie (1 Jodes (lgie 4
Ll osmes SWI Glgn oln sladske
Bl g (omsiy) Coogas (slul Cebl (S
Jeeily b 5 Wl A Sows wls o055
oS S lgise o 055 58 5T 050 Wil ol )5es
@b sladshe &8ly 5o (S sy ol sla b
Ol Olye 4 Wlg e 5 WS oo ileand |y (i
LeV-5A] 59, 5 @ loys Jsho 5o oolial sl Lyl
& S Ao

S nl (Sl 5 600 e 4 G 12
Aloazs Jo jee a5 Wleaile BL g0l oMo
Cawlaes okl Gl Gy e lsal
ey onl p Slided Sl Cwd (n foses
Sl,5iS'y 5l oolaial JSie (0 55 )5 el Al 38 a5
Sl e 53l led 4 ;00 Ll a5 sl Gl qg s
Lo ndlipne slaghy, (b 5l 5 s S5l
Sl ol bt aad (0l ja wos bl soles
wolaidl 5 B (ol >l s> o) (ssmvine aums
Bl ey bohe Glepcen; oMUl Sl
Slog,S Sl & el paspde (n ey
Sglase Sl (pl 4 ke el 0 ], Slikds

CJLQ 9 o asluy @;b; Lg[zm 5 .Q)L)‘sc

xS ol e ool ladsbe (2ligos>
5005 088 |y Slin slags Ole prized WS o
235k S IPAl S o el 1) sl 03, sume ples
S e g b iolEl miRNA L Soll
sl 0 ke smiRNA 51 g0 lailbin) acgome
P9y Slgse Ghg)y onl Nigd alulid saee (5 40l
Oen @b sl odg sl GloassSlsal
Ded Dgames S
ouds | (s jlusl gt

b Lol wlond olulis (5L b Sl slogis,
B e Olidod 4 e by, i oleled
laanl b 4 b i sdes Coondd (S g0y il e
bl ol laidly 5505 JaallS g Sitelae S e
Syge el Gl Gl &5 Sl (SBy) atie a0
2 Slios Sl e Cl a8 58 adllae
S0 &5 S P il g (Fdlpd slapasile
S et S Glgi sy gl sladsbe odsi sl 5L
e ) eslinal a5l sems b LPA] ol sus
Sy oS &S (2l Ll Sitelae oS Sy
L awl)lS e (g, cnl a5 1) tans 00isS ) lgousl ool
s <ol a8 opl b L0F-00] wiS o Joe ool o e
oL 2l egiae sladssdse codld ol
Loy sl b becwnislan o bog et Lol wns oo
S omb Jsse 039 L sladsSge 5l (295 olulid
5 WS Jee omgs; o)l Glye 4 aslen
B aus )55 e b wigd gy loolas (3ol

3 oolistal s |y S oy (ol (slo Jobo sl

A8 Jle of o lad VD 0y 90

Blidy (K3 p gle o515 dlona


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.4.7.8
http://journal.rums.ac.ir/article-1-3190-en.html

[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

oU 55 3550 0155 1 S S sho A 55 By (b3 VY

e Ll ook s I gols slees,
8 ool 550 Sslite (gylem (slbpmnilSe dsllas
ol ams ialEl ) gls canS sael )5 wlg o g 95,50
5 o0 lidpw Glagialel lp Il S b,
9 Olwiss HSae |y (cane i lagleys 5 slem 5,82
sl jddpotipgie s solatdl Bl Sl Geizes
R SRl Sl Jo ol o Jlie o laieils
Coles )0 0adganaads slo O plas (adly ;o .05l
s SilgT o a5 A28 0 Cews W ) Sl 0,80, SO

B2 i 1) g e loyo

s ol ool ool odel Cawd & Sud gl
slos bl ol Wed welas o)bed Wb b eyl
2l deily G2 VL (egman laeSlge 5 pative
g oS b1y Ll as cal m3Y Lol wi)ls aie) oyl
a5 oS o Ll oM @ 508 sl o alass
S SR s plwl Cews 55 g3k L
F90 5 (Jobo Slapucsllc DMiw (35 >
S Sy ez jleols 3g2g ool sl sk Sl
3 Sl by Wlgi oo o5 Jokoo (s o5 T30

S s ol S Gl il s Yl

References

[1] Smith A. A glossary for stem-cell biology. Nature

2006; 441:1060.

[2] Pan GJ, Chang ZY, Schoeler HR, Pei D. Stem cell

pluripotency and transcription factor Oct4. Cell

Research 2002; 12(5-6): 321-29.

[3] Lucendo-Villarin B, Rashidi H, Cameron K, Hay DC.
Pluripotent stem cell derived hepatocytes: using
materials to define cellular differentiation and tissue

engineering. J Mater Chem B 2016.

[4] Evans MJ, Kaufman MH. Establishment in culture of
pluripotential cells from mouse embryos. Nature

1981; 292(5819):154-56.

[5] Ellis J, Baum C, Benvenisty N, Mostoslavsky G,
Okano H, Stanford WL, et al. Benefits of utilizing
gene-modified iPSCs for clinical applications. Cell

Stem Cell 2010; 7(4): 429-30.

[6] Inoue H, Yamanaka S. The use of induced pluripotent
stem cells in drug development. Clinical
Pharmacology and Therapeutics 2011; 89(5): 655-

61.

[7] Sartipy P, Strehl R, Bjorquist P, Hyllner J. Low
molecular weight compounds for in vitro fate
determination of human embryonic stem cells.

Pharmacol Res 2008; 58(2): 152-57.

¥4 Jle of o la (VO 0y 90

Blidy (K3 p gle o515 dlona


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.4.7.8
http://journal.rums.ac.ir/article-1-3190-en.html

[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

YV

S Qs ([ Frd pia

[8] Cai S, Fu Z, Sheng Z. Dedifferentiation: a new
approach in stem cell research. Bioscience 2007;

57(8): 655-62.

[9] Alberio R, Campbell KH, Johnson AD.
Reprogramming somatic cells into stem cells.

Reproduction 2006; 132(5): 709-20.

[10] Morgan HD, Santos F, Green K, Dean W, Reik W.
Epigenetic reprogramming in mammals. Hum Mol

Genet 2005; 14(1): R47-58.

[11] Freberg CT, Dahl JA, Timoskainen S, Collas P.
Epigenetic reprogramming of OCT4 and NANOG
regulatory regions by embryonal carcinoma cell

extract. Mol Biol Cell 2007; 18(5): 1543-53.

[12]  Hochedlinger K, Jaenisch R.  Nuclear
reprogramming and pluripotency. Nature 2006;

441(7097): 1061-67.

[13] Taranger CK, Noer A, Sgrensen AL, Hakelien AM,
Boquest AC, Collas P. Induction of
dedifferentiation, = genomewide  transcriptional
programming, and epigeneticreprogramming by
extracts of carcinoma and embryonic stem cells. Mol

Biol Cell 2005; 16(12): 5719-35.

[14] Hansis C, Barreto G, Maltry N, Niehrs C. Nuclear
reprogramming of human somatic cells by xenopus
egg extract requires BRG1. Curr Biol 2004; 14(16):

1475-80.

[15] Bru T, Clarke C, McGrew MJ, Sang HM, Wilmut I,
Blow JJ. Rapid induction for pluripotency genes
after exposure of human somatic cells to mouse ES

cell extracts. Exp Cell Res 2008; 314(14): 2634-42.

[16] Cho HJ, Lee CS, Kwon YW, Paek JS, Lee SH, Hur
J, et al. Induction of pluripotent stem cells from
adult somatic cells by protein-based reprogramming
without genetic manipulation. Blood 2010; 116(3):

386-95.

[17] Takahashi K, Yamanaka S. Induction of pluripotent
stem cells from mouse embryonic and adult
fibroblast cultures by defined factors. Cell 2006;

126(4): 663-76.

[18] Yu J, Vodyanik MA, Smuga-Otto K, Antosiewicz-
Bourget J, Frane JL, Tian S, et al. Induced
pluripotent stem cell lines derived from human

somatic cells. Science 2007; 318(5858): 1917-20.

[19] Liao J, Wu Z, Wang Y, Cheng L, Cui C, Gao Y, et
al. Enhanced efficiency of generating induced
pluripotent stem (iPS) cells from human somatic
cells by a combination of six transcription factors.

Cell Res 2008; 18(5): 600-03.

[20] Feng B, Jiang J, Kraus P, Ng JH, Heng JC, Chan YS,
et al. Reprogramming of fibroblasts into induced
pluripotent stem cells with orphan nuclear receptor

Esrtrb. Nat Cell Biol 2009; 11(2): 197-203.

[21] Yu J, Hu K, Smuga-Otto K, Tian S, Stewart R,

Slukvin II, et al. Human induced pluripotent stem

W48 Jle of o led VO 090

owws.zﬁr,m@m.ueu


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.4.7.8
http://journal.rums.ac.ir/article-1-3190-en.html

[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

U 55 S350 0155 1 Sl S sk A 5 Sl o9y (235 VY

cells free of vector and transgene sequences. Science

2009; 324(5928): 797-801.

[22] Mali P, Ye Z, Hommond HH, Yu X, Lin J, Chen G,
et al. Improved efficiency and pace of generating
induced pluripotent stem cells from human adult and

fetal fibroblasts. Stem Cells 2008; 26(8): 1998-2005.

[23] Park IH, Zhao R, West JA, Yabuuchi A, Huo H, Ince
TA, et al. Reprogramming of human somatic cells to
pluripotency with defined factors. Nature 2008;

451(7175): 141-46.

[24] Zhao Y, Yin X, Qin H, Zhu F, Liu H, Yang W, et al.
Two supporting factors greatly improve the
efficiency of human iPSC generation. Cell Stem Cell

2008; 3(5): 475-9.

[25] Pfannkuche K, Fatima A, Gupta MK, Dieterich R,
Hescheler J. Initial colony morphology-based
selection for iPS cells derived from adult fibroblasts
is substantially improved by temporary UTF1-based

selection. PLoS One 2010; 5(3): €9580.

[26] Marson A, Foreman R, Chevalier B, Bilodeau S,
Kahn M, Young R, et al. Wnt signaling promotes
reprogramming of somatic cells to pluripotency.

Cell Stem Cell 2008; 3(2): 132-5.

[27] Heng JC, Feng B, Han J, Jiang J, Kraus P, Ng JH, et
al. The nuclear receptor Nr5a2 can replace Oct4 in
the reprogramming of murine somatic cells to

pluripotent cells. Cell Stem Cell 2010; 6(2): 167-74.

[28] Jiang Y, Jahagirdar BN, Reinhardt RL, Schwartz
RE, Keene CD, Ortiz-Gonzalez XR, et al.
Pluripotency of mesenchymal stem cells derived

from adult marrow. Nature 2002; 418(6893): 41-9.

[29] Zaehres H, Scholer HR. Induction of pluripotency:

from mouse to human. Cell 2007; 131(5): 834-5.

[30] Huangfu D, Osafune K, Maehr R, Guo W,
Eijkelenboom A, Chen S, et al. Induction of
pluripotent stem cells from primary human
fibroblasts with only Oct4 and Sox2. Nat Biotechnol

2008; 26(11): 1269-75.

[31] Stadtfeld M, Nagaya M, Utikal J, Weir G,
Hochedlinger K. Induced pluripotent stem cells
generated without viral integration. Science 2008;

322(5903): 945-9.

[32] Blelloch R, Venere M, Yen J, Ramalho-Santos M.
Generation of induced pluripotent stem cells in the
absence of drug selection. Cell Stem Cell 2007; 1(3):

245-7.

[33] Maherali N, Ahfeldt T, Rigamonti A, Utikal J,
Cowan C, Hochedlinger K. A high-efficiency
system for the generation and study of human
induced pluripotent stem cells. Cell Stem Cell 2008;

3(3): 340-5.

[34] Takahashi K, Tanabe K, Ohnuki M, Narita M,
Ichisaka T, Tomoda K, et al. Induction of
pluripotent stem cells from adult human fibroblasts

by defined factors. Cell 2007; 131(5): 861-72.

V48 Jle of oyle (VO 090

ow)‘}s_‘;ﬁr}u&mw


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.4.7.8
http://journal.rums.ac.ir/article-1-3190-en.html

[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

YvYy

S Qs ([ Frd pia

[35] Aasen T, Raya A, Barrero MJ, Garreta E, Consiglio
A, Gonzalez F, et al. Efficient and rapid generation
of induced pluripotent stem cells from human
keratinocytes. Nat Biotechnol 2008; 26(11): 1276-

84.

[36] Li Y, Zhang Q, Yin X, Yang W, Du Y, Hou P, et al.
Generation of iPSCs from mouse fibroblasts with a
single gene, Oct4, and small molecules. Cell Res

2011; 21(1): 196-204.

[37] Nakagawa M, Koyanagi M, Tanabe K, Takahashi K,
Ichisaka T, Aoi T, et al. Generation of induced
pluripotent stem cells without Myc from mouse and
human fibroblasts. Nat Biotechnol 2008; 26(1): 101-

6.

[38] Wernig M, Meissner A, Foreman R, Brambrink T,
Ku M, Hochedlinger K, et al. In vitro
reprogramming of fibroblasts into a pluripotent ES-

cell-like state. Nature 2007; 448(7151): 318-24.

[39] French AJ, Adams CA, Anderson LS, Kitchen JR,
Hughes MR, Wood SH. Development of human
cloned blastocysts following somatic cell nuclear
transfer with adult fibroblasts. Stem Cells 2008;

26(2): 485-93.

[40] Lowry WE, Richter L, Yachechko R, Pyle A, Tchieu
J, Sridharan R, et al. Generation of human induced
pluripotent stem cells from dermal fibroblasts. PNAS

2008; 105(8): 2883-8.

[41] Chang CW, Lai YS, Pawlik KM, Liu K, Sun CW, Li
C, et al. Polycistronic lentiviral vector for "hit and
run" reprogramming of adult skin fibroblasts to
induced pluripotent stem cells. Stem Cells 2009;

27(5): 1042-9.

[42] Brown ME, Rondon E, Rajesh D, Mack A, Lewis R,
Feng X, et al. Derivation of induced pluripotent stem
cells from human peripheral blood T lymphocytes.

PLoS One 2010; 5(6): e11373.

[43] Jia F, Wilson KD, Sun N, Gupta DM, Huang M, Li
Z, et al. A nonviral minicircle vector for deriving

human iPS cells. Nat Methods 2010; 7(3): 197-9.

[44] Sugii S, Kida Y, Berggren WT, Evans RM. Feeder-
dependent and feeder-independent iPS cell
derivation from human and mouse adipose stem

cells. Nat Protoc 2011; 6(3): 346-58.

[45] Sun N, Panetta NJ, Gupta DM, Wilson KD, Lee A,
Jia F, et al. Feeder-free derivation of induced
pluripotent stem cells from adult human adipose
stem cells. Proc Natl Acad Sci U S A 2009; 106(37):

15720-5.

[46] Sheykhhasan M, Qomi RT, Kalhor N, Mehdizadeh
M, Ghiasi M. Evaluation of the ability of natural and
synthetic scaffolds in providing an appropriate
environment for growth and chondrogenic
differentiation of adipose-derived mesenchymal

stem cel. Indian J Orthop 2015; 49: 561-8.

W48 Jle of o led VO 090

owws.zﬁr,m@m.ueu


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.4.7.8
http://journal.rums.ac.ir/article-1-3190-en.html

[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

U5 S350 0155 1 6 S sho A 55 So gy (b3 TVY

[47] Ghiasi M, Kalhor N,Tabatabaei Qomi R,
Sheykhhasan M. The effects of synthetic and natural
scaffolds on viability and proliferation of adipose-
derived stem cells. Frontiers in Life Science 2015;

9(1): 32-43.

[48] Sheykhhasan M, Tabatabaei Qomi R, Ghiasi M.
Fibrin Scaffolds Designing in order to Human
Adipose-derived ~ Mesenchymal ~ Stem  Cells
Differentiation to Chondrocytes in the Presence of
TGF3. International J Stem Cells 2015; 8(2): 219-

227.

[49] Kim JB, Zaehres H, Wu G, Gentile L, Ko K,
Sebastiano V, et al. Pluripotent stem cells induced
from adult neural stem cells by reprogramming with

two factors. Nature 2008; 454(7204): 646-50.

[50] Sommer CA, Stadtfeld M, Murphy GJ, Hochedlinger
K, Kotton DN, Mostoslavsky G. Induced pluripotent
stem cell generation using a single lentiviral stem

cell cassette. Stem Cells 2009; 27(3): 543-9.

[51] Carey BW, Markoulaki S, Beard C, Hanna J,
Jaenisch R. Single-gene transgenic mouse strains for
reprogramming adult somatic cells. Nat Methods

2010; 7(1): 56-9.

[52] Kaji K, Norrby K, Paca A, Mileikovsky M, Mohseni
P, Woltjen K. Virus-free induction of pluripotency
and subsequent excision of reprogramming factors.

Nature 2009; 458(7239): 771-5.

[53] Woltjen K, Michael IP, Mohseni P, Desai R,
Mileikovsky M, Hiamildinen R, et al. piggyBac
transposition reprograms fibroblasts to induced
pluripotent stem cells. Nature 2009; 458(7239): 766-

70.

[54] Zhou H, Wu S, Joo JY, Zhu S, Han DW, Lin T, et al.
Generation of induced pluripotent stem cells using
recombinant proteins. Cell Stem Cell 2009; 4(5):

381-4.

[55] Kim D, Kim CH, Moon JI, Chung YG, Chang MY,
Han BS, et al. Generation of human induced
pluripotent stem cells by direct delivery of
reprogramming proteins. Cell Stem Cell 2009; 4(6):

472-6.

[56] Zhou W, Freed CR. Adenoviral gene delivery can
reprogram human fibroblasts to induced pluripotent

stem cells. Stem Cells 2009; 27(11): 2667-74.

[57] Fusaki N, Ban H, Nishiyama A, Saeki K, Hasegawa
M. Efficient induction of transgene-free human
pluripotent stem cells using a vector based on Sendai
virus, an RNA virus that does not integrate into the
host genome. Proc Jpn Acad Ser B Phys Biol Sci

2009; 85(8): 348-62.

[58] Okita K, Nakagawa M, Hyenjong H, Ichisaka T,
Yamanaka S. Generation of mouse induced
pluripotent stem cells without viral vectors. Science

2008; 322(5903): 949-53.

V48 Jle of oyle (VO 090

owws.zﬁr,m@m.ueu


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.4.7.8
http://journal.rums.ac.ir/article-1-3190-en.html

[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

Yvo

S Qs ([ Frd pia

[59] Gonzalez F, Barragan Monasterio M, Tiscornia G,
Montserrat Pulido N, Vassena R, Batlle Morera L, et
al. Generation of mouse-induced pluripotent stem
cells by transient expression of a single nonviral
polycistronic vector. Proc Natl Acad Sci U S A

2009; 106(22): 8918-22.

[60] Jia F, Wilson KD, Sun N, Gupta DM, Huang M, Li
Z, et al. A nonviral minicircle vector for deriving

human iPS cells. Nat Methods 2010; 7(3): 197-9.

[61] Warren L, Manos PD, Ahfeldt T, Loh YH, Li H, Lau
F, et al. highly efficient reprogramming to
pluripotency and directed differentiation of human
cells with synthetic modified mRNA. Cell Stem Cell

2010; 7(5): 618-30.

[62] Chen S, Zhang Q, Wu X, Schultz PG, Ding S.
Dedifferentiation of lineage-committed cells by a
small molecule. J Am Chem Soc 2004; 126(2): 410-

1.

[63] Shi Y, Desponts C, Do JT, Hahm HS, Scholer HR,
Ding S. Induction of pluripotent stem cells from
mouse embryonic fibroblasts by Oct4 and Klf4 with
small-molecule compounds. Cell Stem Cell 2008;

3(5): 568-74.

[64] Shi Y, Do JT, Desponts C, Hahm HS, Scholer HR,
Ding S. a combined chemical and genetic approach
for the generation of induced pluripotent stem cells.

Cell Stem Cell 2008; 2(6): 525-8.

[65] Li W, Wei W, Zhu S, Zhu J, Shi Y, Lin T, et al.
Generation of rat and human induced pluripotent
stem cells by combining genetic reprogramming and

chemical inhibitors. Cell Stem Cell 2009; 4(1): 16-9.

[66] Lin SL, Chang DC, Chang-Lin S, Lin CH, Wu DT,
Chen DT, et al. Mir-302 reprograms human skin
cancer cells into a pluripotent ES-cell-like state.

RNA 2008; 14(10): 2115-24.

[67] Fang R, Liu K, Zhao Y, Li H, Zhu D, Du Y, et al.
Generation of naive induced pluripotent stem cells
from rhesus monkey fibroblasts. Cell Stem Cell

2014; 15(4): 488-96.

[68] Chu Z, Niu B, Zhu H, He X, Bai C, Li G, et al.
PRMTS5 enhances generation of induced pluripotent
stem cells from dairy goat embryonic fibroblasts via
down-regulation of p53. Cell Prolif 2015; 48(1): 29-

38.

W48 Jle of o led VO 090

ow)‘}s_‘;ﬁr}u&mw


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.4.7.8
http://journal.rums.ac.ir/article-1-3190-en.html

[ Downloaded from journal .rums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17353165.1395.15.4.7.8 ]

U5 5590 0155 1 Sl S g A 55 S gy (2351 TVF

Evaluation of the Production Methods of Induced Pluripotent Stem Cells:
A Short Review

M. Sheykhhasan!, M. Ghiasi?
Received: 02/03/2016 Sent for Revision: 11/04/2016 Received Revised Manuscript: 21/05/2016 Accepted: 24/05/2016

Background and Objectives: Nowadays, cell therapy is one of the most important and promising strategies in
the treatment of diseases. Unique capabilities of stem cells caused them to be used in both research and treatment
as a valuable resource in basic science and medical researches.

The use of stem cells has been limited due to the related ethical problems. One of the major concerns of
scientists to develop and use more of this science is finding alternative methods for producing these cells.
Creating induced pluripotent stem cells (IPSCs) is one of the most important methods in achieving this goal. In
this regard, various methods are developing that have the ability to change the gene expression and protein
profiles, which results in a change in cells morphology and function in the direction of returning to a
undifferentiated status and creating stem cells. These methods include nuclear transfer, use of cell extracts and
synthetic molecules, mandatory expression of specific genes, and changes in the levels of cytoplasmic. In this
review article, it has been tried to review the methods in the field of the induced pluripotent stem cells
production.

Literature search was performed through various combinations of keywords regarding induced pluripotent stem
cells, Dedifferentiation methods, and IPSCs generation methods. Papers included in our review cover the period
between 2002 to 2015.At the end of the review process, 68 articles were used in our final manuscript. In the
present study, we review various methods in the IPS cells generation.
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