B\

‘l)—)»!’/)f“?ﬁ%y/;wy;p/) olais 10 o);.)/.)/)//.(yi(fc‘i/;g/o}lc oKl dlxo

gy Jlio

swor &

oo ¢l gl 0S A3 (S Sl 30 1 JU39I8 HSlgod ()5 Wl U3

> Slogw ) (5oL s ol

iy s oyn) Faiadgn byyd 5 I el Ly 5 ) S0y s gente p5]

Q[ébu";/r.‘d@/mﬁ/}@;‘;;Jpalfﬁb'/:‘d)jw@gjw@j;ﬁ r.‘&&f/é.’;ﬁ»\;AJ;MA&L‘/J»‘;\AwW)‘:jﬁ

Ol 3,54 03,548 Sy o ale oKD (sl OlalS
WNNVind s VN0l Yol AV/ONY 1l s 5
oS>
Mo b S s ol dleil 4 S0 mhv 5o by sl b 5 Ses S5s i ) 4l
53 (POX-1) V JUsgs Sbgtagn 05 Ol wyp Dda b adlas cpl &S o Joged |5 b sla sk
AS Nl b Bl b slad s
plosl Slwid sl slad s 4 ol slad s mles (555 2 63 -3k adlas cpl S
A 03liwl P19 gladghe b gl pae glain S 358wl Kb S 51 Jool> 4 g6 e .23 S
Slachle s Gl gl Las JK5 P19 sladshu cola Y Glao <25 L (EBs) i 4 ol
pld gladdu olulld g ad Bl S Loz 4 (MY v g7V0 Jov JY0) 466 oz o gline
3 o gl g o gl A A e3litl g 3s sl Ky 5 A&yl Ll s s EBs i grie sl
0z STy oy 4 PAX-1 03 0Ly 5 el s sl sl Fgs & b d kel 53 o sl S 5 55
34 b So il ls U (gbl gle O a3l 3l ealinal b b asls .dd (ob5,l  sSae (g 59551 0 S
A o g a5 Sl
o b splad s Sial zsl Aad al adl pla Johu Slmtws W 5, a5 ey cloadil
G Klis Ol A sdaline 4Bl pled Jghu Slowiws 3 PAX-1 03 Ols 5 & U Lames 51 700 chale
A DS 5 g8 gra) gy 4 4Bl pled sad g 5o W gy 5 0 sl i o g
o) s 1 a5l o) gl slad gl 4 P19 slad gl 505 Lty ol i 456 Jamo g S a2eT
Al g o3k s Jhe I gl J o a5 Ll 55 o andllas

o 50 S Jaoee dJUs 55 Sstesn 85 iy s ol S shos o gl il g8 (5o 055

L Tt ils 1y s ol O3Sk ST a8
(Islet transplantation) o, = &gy 45 ol 0l o35
ol Goglr sladde 5 K p s Cabs 4 M 13l
b A 3 O A8 b Lol (o5 b s ley
AR Glay 35 6K 4 sl iy g 25

VRN
T P O P e P N R
4 IS sl adshe el 2 S e
el 5 A Sg) e 50l 4 b)) LT e 3 s
oalitul adl .ol odis (2iST (6 Hlaw ol dxdlae ol
b PN W) Gl Nsm s P s
e SLeys gla °‘Jdﬁ?}‘(&b"1—<ﬁﬁ‘j’.'

A QEAVIAA T .ZJ'_AULF»«L'J [av— 4_;/._(;4_19(:}_19 oA s 4.)/.,81;_; oSl ;J;jg_d' J_}fm_o ‘v“"n—“’f*

q)

E-mail:akram.mansouril364@gmail.com


www.SID.ir
www.SID.ir

Obes 9 6 Lo sopaio p 5T

S o 3585 bl ile 4 2SS S e W 0T
LS o pled & gy S sbl gladshe Ol jes
e S gleely abes 4 b bdile S5
G353 A 2 el e RIP S,
Ll st G SSILSL Sl slad sl
il 6 Lo ST e Ol 1 POX-L ST g lad sl
0 b 25 by gladsle 4 W SSL ol bl
S oAl 3 5 oS 2 5 o) oo s L
53 355 Ol bl ez 1S ) Ol bl il e
Ol 1L FGF10 656 o sSS 5l als e o
S5 sl 5L e emss) LsSB) pifla O
L S Slasis (WS 058 pobar]
wlsl Wy 5l e 0lej b anlp ol 5 A8 o eSS
() Wb
23 25N oS W (sla) 556 gl 4 4 55
S Lo W1 SISl Rag 3 el SOL 3L
sl sl 4 ol gl s s 5 SOG4 56
(Insulin-producing cells= IPCs) -J sl 0aS™ s
3l 3 Jeol sl Jshe .25 8 515 ol 5B
kS Wy (ols Jshe olamtl TR Bl L

) o !

3 Iy
S sluin &K BByl Sasy ol s
Sige i esliwlbalble sz &bl oS S
Sl &Y 51 (bl lesl Ol L3 Llsub
5 ekd 4 58 ah oBals (S el ouSils
iz 15 eslimul 3y OeT L I e 0I5l 5
Gl I 5ge (glazin &S5 5155 ol SOL L !
«(Gibco, 306-00303) RPMI-1640 =S Loses L
(e (54
(Fetal bovine serum, Gibco, A15-151) FBS

Aoy Vo el ezl

5 S5k Mo ol SO 8L glate iy B esls S
MNP s WV Gls 53 s 5 o me 53 5 0kl 5 5

S8 pl e g5 pale (s 93 9 5k Sl Sl 285

q¥

gyl slo ol PAX-1 0 Ol

N ol 0331505 RISl s b oK Sl eins puiae
33 sl 1y Slss iy a3l eslizad s o b
S gl ls & ools gl J sk 1 eslizal (ol o3 S
Wl g5 L lted Sl el Sl S @ e 5 S
Siean 5 JolS b 4k gl Jgho s Ses
Lo losw,8 gladsle (Y) wls Ol
5! (Embryonal carcinoma cells) EC ¢ls Jsh
Sb 035 Sl & dza ol sbdile ¢l
L EC gla Jghes .(F) Ll ol e Lo g, S 551 5
@V 55 555 5 s gl b 63l gle ke Ko
sldsle glsl gl (F) 0 i bow
2y U L PLY Jsha sy 015 (o s la i)
Sose 5> o BN Lo 5 ln IS 515 GIPL9 (gla J g
b a5 g, Es 5 ek Sy C3H/He 513
sl 4 Wilg o bdge ol 0) dzea
lomale b sls Jgo b py558 75,5 b cp)354T
(B Al ples
ol gl ol L s b, 2ST6
b Ol dex OT jI & W 8 o Sl s
o lsl Calises (Soluble factors) Jgoes (sla, oS6
Sbely (S 2l e e b s
S V) S e a5 el ol e (I sk
Lol o U o W5 1) b8BT Jl
Ol kST A 5 a4 3l glad sl L3
A 5 S lae 358 o DS Lo )
21,556 (- (Pancreas conditioned medium=PCM)
(Insulin like growth factor I=IGFIDIT _.J gl a5 6576 ke
«(Neural growth factors=NGF) C.es 42, ;556 5
«fibroblastic growth factor= FGF) sy 8 As, 556
2ed 4 g s 03y Al S5, 5 s
o2 W)l ST LIS sl slad s
Il sl 1 ST sl 0355 p535T (5SS
390 0SB Ol & pas Sl el ol
AL oSy ah gl 4l LS e PDX-1

ool ) Sblasil 5 odd Sy im0 le

WWW.SID.ir


www.SID.ir
www.SID.ir

IF9Y cuiguoi] 5 o095 /1 oplais 10 o/;a/ajf/.@.ﬁ‘fc.fa)j/o}lc ol dlxo

sldsle Gl sl o Jsho A5 Gl 450
b5 TS, DTZ b Caen slajles 4l L3
St X gl Sl s o8 S S
DTZ L <) asl pl sladbe Jislad S Likd
e ladshe 5 (L3 0T 53 Sls o 503 655 o
S Sppe ol 4 A el s Y ) asl
5 okd Ay 65T &S5, 1 ey Dot 2 slad e
Lo gl B s 0 Ssa sl 5w
Als edalie Soled Gy Gyy oS S
ALy Jile Sk isles s 5T )
bl SIUT 05e3T 51 eslizul b dlol> slusl s
Soge b s s J 5w (Sl 5 b oS
i G sln Ol £ S
5 il G Sl 0k e oy
sladge @b pla Gladshe 53 od gl S gw,
S Y ol sV Do b 4 pLa I Jeols
on 250 el sl Sy 4 5 LSAd el
Loaiss 0 e 4 Loadshe luzl s S Sl

sizis PBS  (Phosphate-buffered saling)

osls
4 0o y3 ¥ sl 35 5 osliul b L) L@l B s
8 6005 AT ol plond Bliligslogys aisst s
b gt 3l day o 0l gy oleSTESM Jigloes b ol
gl o el S sl g3k AT PBS J glos
Kles as L (Insulin-prdinsulin, abcam, ab8304-100)
(Insulin receptor betayabcam, ab5371-50) - sl (b s
33 35 Sl ey ¥V s Cele 5 Side 4 5 4L
458 3L ST Calg 53 S b e Lo
Loood £55,5  (AtilgG,  sigma,F9137)
o6 5 FITC (Fluorescein isothiocyanate)
35 OUl Oyl am s jn Sl 95 S 4 9 LS
b Olna 1 day W god s (6,510 o sb o Laes
553 Sen b PBS Ushma )3 oy Vo U S
LS adaline iy o6 g
Cagsy ok oLyl sl RT-PCR iy,

ok RNA S 1l . eslizal by glad gl ol

qr

de Celo YF s S RPMI-1640 i Lass L
Sl dm S S 4 s 5 ek e
b Lidry Jod BB oS5 4 o a3ls ST glad g
(diphenylthiocarbozone) Merck, DX2370-3,DTZ &5 55
S I L (65T, (0T &S e oS 2)
Lo 355 Jool Olaabl ot (g3laldr 3L O3
adgl i8S Gl Jeol a gl b L oy, S
Yo les s eslizal p52a G SosTpaz Sl
Ll K51 S sl s
Gldshe « P19 laddl 5l QU S
Slad o sl 5 s R 530 53 51 Sl s
Il oy 9afa 5 Aihoslaal ' Cuie (Nestin) s
o EBs PIOEL J . 51 Glae oS 5l aslinad L
5 dbiglins asYFELS Oy b 4 BEBs s Al
S B 5 e 5> Sk S5 5 O Sl g
b oW Lo S 5 W fele Cabie
4l Lo 5 4l CiS b Sl S5 D5
W gla o . i 4y Calibes Sla Cos 4 Wl SSL
CiS Lo VD) doys YO Wl Lasws :sls
704) doys O Wl Lase «(Gibco, 306-00304)

(450 /X0 +  o-MEM
(gl ciS Lo 700 + 0-MEM S Lo
TXYO + a4 gl CiS Lazes LVO) Ao ya VO W Looes
L) oy Ve Wl Lows (0-MEM 28 Loses
Sl 03 won Jlis 53 Lz (4 58 28 Lams (6 o
b G e S 038 6 LT
s 4t ciS bow 86 5 a-MEM oS
o) e i ladile bl sl b 5 S
ITSE  pw 46 gl Lsws L EBs
(nsulin-tansfein-sodium selenite media supplerment, Sigire, 11884)
sle Chle 5w 53 e 5 LA ol CiS
ST s ol g3 B 15 SWI ol Calises
Sl oS Ol ladshe Lo 5 & oo b ke

Ale gr (S (e ot gla J g (e
S Lae Sl e 0 g e ot

WWW.SID.ir


www.SID.ir
www.SID.ir

OLlCos 5 Sy (ogucia o )51 Sloglpedl slo sl PAX-1 0 0l

b5 4 B P19 i Gl e slad sl L oodkd zlAuel RNA Chle e b o Sl
23a) Koy Gl CAST g, 4 e 4 el S eSS s 8 e (e Sl s
o= ld g (pls d>= e OLL s (Vb oLl ,RandomHexamerﬂlﬂJ'la:L&;wllfa.wG\J&aMlRNA
A 6K, a3 Jske Slowies S g 4 o e &13 1 4bes (Fermentas, K1622) cDNA jow &S~
5 IS iS5 Jeol 56 L L slp S Olse 4 odd W5 DNA b Sas
Gy oW bole Olge & Cudly ige glaais &K a3 AF (glos ;5 adgl O geuly 55U L5 oLzl PCR
Joe Sl sl glo Jshe 4 P19 gla gl pls Fo e ) O el 503 cai3s aw Do 4 51 5 il
Lyl s 53 P19 glagle .() € ojlad pgeas ) S Sde 4 KalsT ool § slo 4y AF sles )3 46
Cadshe & 5 4 sl a4 ol il 35 0dE Jogb o5 e a3 08 glos 55 456 Y
5l Ol Lol L) d oyled s gesd) L5 5l sud o ) 4l FO Sk g 3 VY les

3543 plad 4 Cond 90 Lo S1L ad gl Y0 5 e
(P<+/48) fhu (513 —ine Sy 3o 4 P19 (glad sk il 4 D 515 Sl am s VY sles
2l @l oW b Cll o cwl e g sy L ojob w0, o@ly il
sl glad o 4 P19 g G o (slad sk RIS 5 ol el gl el

1A% enlatal

) 5'-CCT-TCC-CgT-GGA- TGA-AAT-CC-3'
: 5-GTC-AAG-TTC-AAC-ATC-ACT-GCC-3'

ot 3 W o3 &G 58T U5 655 PCR J game
oSaws l oslizal b dleg o sptsl b 5T &35

.Md)‘}ﬁzrﬂj}bdk‘.&ﬁd{‘bdj

basl
Ss S saL ples 51 adlas cpl 5o
S Dbl e Sl amd e Jlazl sla, 5576

i oslitul 4 b CiS Laoes oy go @

5531 0 slomi g
SP B Ol S
$ oS B 2 me 53 (35
(S G e o SSL L A 5 AL Gl e ST OL ik Sl

i 4k pla] b
ladslw (DTZ) O3 el &) c

Sloga bl pl cosd 5 sl roes

Slad e 65 ja 5 gl Sloins 3ls o SO DTZ 5 k55 Lim 1y 55 (555805
AU o P19 gladle 5l asl pls lo o gl s olalin wiSas O Sns S b s S
)J&sﬁiﬁdﬁfa};ld¢M¢ljcg~i§h‘zﬁ dudf‘fd-’f‘)‘-’d’“w‘_)glidh’éhd)l“

)j_]ogjaww‘obb()).\{&@rbq-‘bT )
Ll el L 55 ws S e

XVe dy cXF b o5 oasles gLaS,; (Vaoyles ) Kb o3 K5,

WWW.SID.ir
Q¢


www.SID.ir
www.SID.ir

’r/qf%))/;w_y;/ﬁ /1 oslads 10 A/;J/J/)//.q..ﬁgﬁﬁ/;g/o}lc ol dlxo

P19 sbd s plas » 4 gl CiS Laows 13 0 lows Jouo

(Ao y3) 4 56 S Laoee il wil ples b Jsho Ao ys
VAL AETARE RIS AVAR LY Are
1.0 INVAERE--A SVa\nn il
JAZ: VY/V e g 2 AVAAYYA®
JARK oV/0+ge £ \Y/0800 Y
s VE/NvEs £ Y7847 Y

il o ylee Sl il £ Sl oy g 4 La00ls

s2led Sl sl glad e 53 Shags cpl o
35 0l (W SL 4t CiS b 1L al
2l gl al e 0L 5 Al sl gl J b e Ls

djd‘fﬁﬁcBZMdjdl:J(\‘e)wﬁfﬂj)MJ;U

plos o « g5 L (Housekeeping gene) LSJ\:‘- a g s sl pled Sl sl slad sl

oalaol_uwb&gal{);»f@ogud,b :;Qlﬁl)l:gg\.ad‘,l.uwu:é-\ﬁw)a

d

c

s 38 sl 35 45 25 3 ol (gl I g 53 Slas gl (gl I g ool (gla RS Ol (g 13 0 M0 98

Slo sle Jole oy KLY s Sl sty Ol 5 8L plad slo Spleo Sl il 05800 K0 i A
AL o i [y Yo ity fls i boasl pled Jele ooy oo bs OISy cdas o OLE Ls el ol 43 |y ol L
ol sls Sl 5K s Ko s B i otalin LB pi 5o s j20S iy s ol booliSTy S ol (630 Slles
nLilanm el Oy 45 45l plad o sl 1 i s g 5Ks S0 o 1€ i e o b ko Ol Ol i 5l
Olos jl 4l plor sl sl o 55 s oo g A ctas o DL La Jalow ol o |y ol S (slo sls Jolow o035 SOLE

X0 laiSip o s b s Oldes

WWW.SID.ir
Q0


www.SID.ir
www.SID.ir

Obes 9 6 Lo sopaio p 5T

Gldshe b e S 05 8 i osls olis pdx-1
P19 glad s 555 4 55 ples 1 Juols jla i sl
Ll oS 0k Camd Sose 4 | pdx-l O

(¥ oslads ) K355 05 cpl Ols 4 )36 P19 glad shu

500bp
300bp

100bp

gyl slo ol PAX-1 0 Ol

S8 105 &y o 4 45 0li PCR (6l 4 5o (51— A
ol i edalie UL Loy el 5 CDNA W56
DG PCR sl oo 5 Shee olins OLE 4ons
Ll s gladshe 53 cpimmen 8L (o o 48 5
05 Ol ey 8 el 53 WL 4t Lo

25% 50% 75% 100% cont+ cont- pri- chDNa- P19 b-2M
A58 P19 gi (lo g, IS slad shwya pdX-1 05 0Ly W

pdx-1: rr«bp
B-2M: 44 bp

o S sk s oS Tl i
Soedd mi 5 gl eSTE s Ik Rl 5o
Sl by 0N syl SLING! bI el
2 255 S e 53T SIbI el
& 1y S sl e Eok 5 e Y
Liy S sl Tl clBel L& S
5l wwy 4 FGF10 5 FGF2 (il audly b
Lgh o w5 (W) iy oilie 5 (V) 5,8 558
bSOy L 5 g0 5 b 5, sST6 oyl
ad gl Jltle O colamstl )5 gage AR s 595
G e b (RO Lo LSS
Lol PSSk il 5l oedd =35 FGFI0
Seghs Gbdde Rl Dl 5 S5 K S
3l e b 51 o S 31 e s oy (ol SO
s S 5 slely (1) 554 oo Notch s
Sdske 5 G5 B35 SO il e S ot
B R P P e

a1

o
sleis & 35 AN ey ol 2

5 bl JolS 55b 4 ARELST oS S
ol ey o Sl pl by s esls S
45 s par 456 LS e Ol g 4 bs Jsbo
ol 3 ol s s eslined W fale Ol g
PSS 4l i L oS sls O s,
P19 i b ,8 slad b Hls W Eol
Sl o Fmlin 535 gn Sl el slad sl 4
Dg Ao O Chle W SOL 4 sl CiS Lo
sl Kl Ol 4 536 Jools lacd il slad sho
A5l S 535 5 o gl 9 pm A il (ool
5505 Olo 1 PAX-1 O3 s J sk ol cpioman Lis s
S Al S WLl S

O rler ol ol 5 ol a0 S sl sle sk
@b (Jsbe ol oS5l Gk 5l b
5SSV ) el Ik Jlast sla sl 3 5 I b
Sl 5B Sl el S s 4 by lad sl

WWW.SID.ir


www.SID.ir
www.SID.ir

IF9Y cuiguoi] 5 o095 /1 oplais 10 o/;a/ajf/.@.ﬁ‘fc.fa)j/o}lc ol dlxo

sl plad gladghe 1ol Cuws g o
sl 5 Y-S U ewas il slaoss
L (i 5 &K o5 D55 Slp G900 SlaoSs )
S 6 Aol il Lo gl Jpe S e Ol
PDX-1 ;456w o Ol |y PDX-1 s 55,
ol ogr Sl g O S Ly sl
b Sad s 2 55 8 b eSe gl Yoz
35 Laim JalSS (b 53 A5 (0 i 1) 1SS
25 Sl Gdske 5SS el ol ()
NGV N S g By 4 Ol s sl le.&d}l.w
G S S g sl Jleal ol b
4 Ol e ool lade L Wl Lol i
(V) 358 o il oS o 5 (6l 4 (glad o

G5 W s 6 o e SR ol 0o
Ls Aoy O ChE Hs e Gl b Jsle
2SBS0k pesdle 5 S de LBl sy 4 5 iS
5 Dpdls ol Ok el PDXL (o 5is)
s Du s bdghe ol s el Gl sy
W T Y- LR P SN
s gl 2 ) SSle easfil i ss
oslizul b a0 T L3 S eslennl PG ol (cls sk
Al pls 5 adl glafeladile Sl )
s Kuo (YY) L5 dy s 1y 5556 ol gl
Gbesls (LT eIy 5 eslizal L 21K
Loowe b al LI by lad sl Sl odaT Cansey
43t D)o 4wl Hld Sl Jibe y oae LIS
2L e asl S8 b gl o
Irina .(Y¥) Ll OLT 4 ookl 3o (63l slad sl
sl CiS Lo I RdsS s ELSKes
L b (golus Cud 4 (550! skl > slad b
bl 3l g DMEMFI2 &l cuS
AYF) s S oslannl cwy ailie caniil 5o

Sladshe 500 ol asn o
4l G2 b JlCod al il le i gl

ST b e sleia oK i S

v

L5t sladglo dizen Sl sppe eila SOV
Opoosp i oo Gl 33 (omae Sla b 5 B2
i (00) dimes g A il SV Ll
5 IS S i S b S
oSV EFEE 018 oo o) 556l o 51350 o0
Glslle by & 5y ol 1y Al S0,
OF) 550 5 02350 Joo 0oksT Ll S 1
A oS S5 S50 Chle das e 0lis Sllas
0SS HE 5 oyl X1 (03 Ol Sl el
25 AL 35S s il GBI 3 45 0
V)l ol S et la il 1L & s
5> PAX-LAO5 0Ll Gl el 55,
520 OA) SIS WSS ayosiT (sbajle i
Sl 23 J AR bl (Mlicroenvironment) Jass
Bl e LUl sl 5 5 s 8 ISKs s
5o gl 0 s s slaely (V4) a8
o wile Johe lajld, 5 ool Jgn Lo
i Lasie g 4 (V) Lz pl oy LSS
St 5 Bl S S5 S e
2 sbdsle o b S 5 ol s Sl Sl
S 2T 5T Ol ilse 5 o 555 b
B A5 5l Jgl aein 536 B se ol SOk 0555
Sy Y by sST6 Al g 4 536 Yl 355 oo
ARELST Ll s s 5l o gl gl Jobe ples
ST il s S5 clay 2S5 o e 31l
@ Q) oy b UlF e b ae b, LSTE
S e &S 5l O (o 4 Sl agh
s s e a Vel LS w st
sl Jobe ples Gl Eob Wily o ola,sS6
2355 Gedl oS g e Jbe 4 ol
s ot Jor sbapsSB E L
AN el i SO slsle
Lyh o b Ol oy Fr b ol slad sk
sldshe pla Wl Cel b,y g6 ol (pomen
SIS Sl sl & g ool

WWW.SID.ir


www.SID.ir
www.SID.ir

Obes 9 6 Lo sopaio p 5T

s Natsuki .Cl 03, i Slecd sl glad sl
Jlst b oS WLsls 0les RT-PCR s, b i1, K
Sl Slad sl 0553 4 PAX-1 05 Jal (sla, 25
Oy dsle ol 5o 5586 o) MRNA (AL i s
M5 ladle o g d e ) 5l Zeoly 5 old
AYA) 535 ga o il oS

@ls sl Jole 1,8 5 Hsiao-Yun
2l Sleid el sla g a1 Ol gl i 03l e
Y= S8 suias JWasl ¢ gl (S0 Oly e L5l
Seslizal basl plad o b Jbe 5o 1) sl 5
W3S Ul e st sl s RT-PCR (sls SUSS
S b s hasn s LS 5 Mio (Y4)
V= ol il (5o S0LS 3 5 RT-PCR 5 o s g
oo lo3T Ll 53 ol SSL 5L 5 1y Y=o gl
(M) L5 S jasin

S w05 Ol eop ol addlae o
Ll g aslb e gl Jd &S sls OLis RT-PCR
PAx-1 03 (gm o S sl sls Sk ol 1G5
Al Ol Wl sla 0,8 gesled Sy

RT-PCR iy, L lasdlas ;58«00 )5
Sl ples Sl il sladgler 58pdx-1705 oL
(A S oslas 36 L Olgdl jre il e glad sl
ek sbdshe o ss) L5SB Ol 4
b ohSKaaks Nadya,. (F\) <55 515 ),
sladsle L e 53 e el s sk sl
S Sl ealizal b g 63k (slad sk 51 5lud sl
Sl sl lad s 55 pdx-1 o 545 RT-PCR
Lo jlaarg LMY 55 Sluls 1) Jols
205 ol 3 Shee 5 XL 05 Oy p 4 st caS
b ot 015 (o b Sl Jsbo Loy () sl A 5
OTadesaaS 5 S >, binvitro b5 s
Sl PDX-1 486 ol en o5 (6 S5 sla, s
O3 adlan 3)5n 1y a8 0 (50 o gl b
I e M b Olgs edle 4 ol
A gl S Lss 53 sz ey ST

aA

gyl slo ol PAX-1 0 Ol

Chle e ,a s i edalie b Jole cpl 55 055
sldse Lo el okd oslizal Ll Lo
A )’uatjj...dl sbdde o Encs L;u,;:w)lf
ol Slugd sl (s d o 0ds o 5 (555 8 50
G g b s S ) L e cGasg ) )
R RGP P < S B I TCIN P g
Ou Ky e el Bl Sose 4 D5
@l osle Oajms (YD) ws W SSL sl slad s
Sloos Lo 4 &5 Sl g5,y L 4 odish fae
Al Gymma sla NS Bl VL
lodshe ol 02qeSS) T Edb b gl Ul
5 o Jo @l SBRS LIS 25t
YL ¢l gmalelle 4 OLL] wuﬁﬁﬁ\kw
ol Al s Sbdsl S s sy
2k Bl e sk e Ky 33 el K
b S st sladsbe 55 K> sl b anylis
L el &5 ol (LK 5 Akira .l i
Sk Grine Slecpd sl sbadse ilulir ol
S Ailsged Ol 5 Ldp L 4 55 e 4l
SISl @il @l 03535 T )
L Sl 3l amlie 5 odtas e 51 0L
Gladshe 55 oy B 5 Sl cmlie Kos slacily
el 535 50 0 gl (o s (511 (o SO S
T b 53 3T 5058 G55 B Dy 4 mmen 5B
(Y9) A4S o Joe 51 5 o s K Olgie 4 J51 S
oS (a5 g6 Olge 4 PDX-L LS
Sl IS S F 5 o S e e ST
Li= 5 b sladsle sl lp 586l (YY)
03 Gpmer Sel 5B 5550 bdshe ol G s
S35 ot Ol Sl el Bl sl (glad sk
R glecdple 5 S L 03 8 slao)
YY) 555 a 5SS I8 5 Y= 587 5IE otias JUast i
e 4y 58 S Laa 1 5l s s Yo
) o3 5 edd P19 ladshe s pdx-1 0 Ol &

Cos 4 Iy Gpled s Bl&:ﬁ pdx-1 05 bd sl

WWW.SID.ir


www.SID.ir
www.SID.ir

IF9Y cuiguoi] 5 o095 /1 oplais 10 o/;a/ajf/.@.ﬁ‘fc.fa)j/o}lc ol dlxo

o bdse ol 2l 5 i gl glad sl
O Chle wpd e sl oS i 5 sls Jshe
S bdske ul 5l 55 4 g6 LA L s
Sl ST ann 5 53 il o aalllae oyl gl ol

sl asls 5,58 b gl Jyle S 5

P KPR PR vt

Gous IN VItro Ll 5 )5 glazia & Sge 3l5 5
Gladshe pld 0y bayaSh ol 51 &K 8 306
slgii 1 3505 sy 68 Ssb 4 led sl
34l L sbdsle s Shes o 815 255
bl g a g ) Sloys S, 55 LOT eslizul
gl Odd (b 5 35 e 5 Ly (2L e

25b andlas A2l 3T Gladus ol 3 0 S I8

ol by Glidews b B s ey
ok Cl>u| J;J.g,l o Kisls U;M)J”.; rjbu ﬁa}l.u\ ‘_;SLA

35 A
! bl 53 1 L &S LS ples 3 abawy ol oSl
Cfbd'ir LR Tl Sl A ﬁﬂduw;\:‘)ww%@‘@w
S gh g S15d8 Ws ged (55L
2 X1 05 Ol ZeL M5t S L

1&bo

1. Baharvand H, Jafary H, Massumi M, Ashtiani Sk. Generation of insulin-secreting cells from
human embryonic stem cells. Dev Growth Differ. 2006,dun; 48(5): 323-32.

2. Tang DQ, Cao LZ, Burkhardt BR, Xia(CQ¢Litherland SA, Atkinson MA, et al. In vivo and
in vitro characterization of insulin-producing (ells obtained from murine bone marrow.
Diabetes. 2004; 53(7): 1721-32.

3. Przyborski SA, Christiec VB, Hayman MW, Stewart R, Horrocks GM. Human embryonal
carcinoma stem cells: model§ of‘embtyonic development in humans. Stem Cells Dev. 2004
Aug; 13(4): 400-8.

4. Mansergh FC, Wrides MA,” Rancourt DE. Neurons from stem cells: implications for
understanding nerveus systemsdevelopment and repair. Biochem Cell Biol. 2000; 78(5): 613-28.

5. McBumeyaMW, Rogers BJ. Isolation of male murine embryonal carcinoma cells and their
chromosome replication patterns. Dev Biol. 1982 Feb; 89(2): 503-8.

6. Evans MJ, Kaufman MH. Establishment in culture of pluripotent cells from mouse
embryos. Nature. 1981 Jul; 292(5819): 154-6.

7. Miyazaki S, Yamato E, Miyazaki JI. Regulated expression of pdx-1 promotes in vitro
differentiation of insulin-producing cells from embryonic stem cells. Diabetes. 2004 Apr; 53(4):
1030-7.

8. Vaca P, Franz M, Josefina V, Juan R, Genoveva B, Bernat S. Induction of differentiation of
embryonic stem cells into insulin secreting cells by fetal soluble factors. Stem Cells. 2006 Feb;
24(2): 258-65.

9. Jacquemin PY, Kashima Y, Rousseau GG, Lemaigre FP, Zaret KS. An endothelial-
mesenchymal relay pathway regulates early phases of pancreas development. Dev Biol. 2006
Feb 1;290(1): 189-99.

10. Pulkkinen M. Role of epidermal and fibroblast growth factors in pancreatic development.
HBGS. 2003; 54: 1-59

WWW.SID.ir
a9


www.SID.ir
www.SID.ir

OllSas 5 Sy sogaio p 5T Syl slo Jpbw PAX-1 0 0L

11. Wessells N, Cohen H. Early pancreas organogenesis: Morphogenesis, tissue interactions
and mass effects. Dev Biol. 1967; 15: 1-15.

12. Dessimoz J, Opoka R, Kordich J, Grapin-Botton A, Wells J. FGF signaling is necessary for
establishing gut tube domains along the anterior-posterior axis in vivo. Mech Dev. 2006 Jan;
123(1): 42-55.

13. Bhushan A, Itoh N, Kato S, Thiery JP, Czernichow P, Bellusci S, et al. FGF10 is essential
for maintaining the proliferative capacity of epithelial progenitor cells during early pancreatic
organogenesis. Development. 2001 Dec; 128(24): 5109-17.

14. Miralles F, Czernichow P, Scharfmann R. Follistatin regulates the relative proportions of
endocrine versus exocrine tissue during pancreatic development. Development. 1998 Mar;
125(6): 1017-24.

15. Tingxia G, Matthias H. Stem cells to pancreatic -cells: new sources_for diabetes cell
therapy. Endocr Rev. 2009 May; 30(3): 214-27.

16. Nestor V, Alfredo S, Juan AR, Enrique R. differentiation of emberyenic stém cells using
pancreatic bud-conditioned medium gives rise to neuoectoderm-detived insulindsecreting cells.
Cell Reprogram. 2011 Feb; 13(1): 77-84.

17. Wiles M, Johansson B. Embryonic stem cell development ing@’chemically defined medium.
Exp Cell Res. 1999 Feb; 247(1): 241-8.

18. Kawahira H, Ma N, Tzanakakis E, McMahon A, Hebrok M. Combined activities of
hedgehog signaling inhibitors regulate pancreas development. Development. 2003 Oct; 130(20):
4871-9

19. Domenech M, Yu H, Warrick J, BaddersglN, Meywantsson I, Alexander C, et al. Cellular
observations enabled by microculture: paragring'signaling and population demographics. Integr
Biol (Camb). 2009. 1(3): 267-74.

20. Brolen G, Heins N, Edsbagge F%8emb H. Signals from the embryonic mouse pancreas
induces differentiation of human embryonic'stem cells into insulin- producing B-cell-like cells.
Diabetes. 2005 Oct; 54(10):,2367<74.

21. Denis D, Luis H. Insightsjinto extrinsic and intrinsic signals controlling murine pancreas
development, growth and maintenance. Zoo Biol J. 2007; 38(69): 1-159.

22. Du Ch, Yang¢De, Zhang P, Deng Lei, Jiang B. Neuronaldifferentiation of PC12 cells
induced by seiatic nerve and optic. Chin Med J. 2010 Feb; 123(3): 351-5.

23. Kuo Ch Ch, KuewF Ch, Yu Sh F, Shing HL. Islet-like clusters derived from mesenshimal
stem cells of heuman umbilical cord for transplantation to control typ 1 diabets. PLoS ONE
2008; 3(1): 1-9.

24. Irina D, Lee F, James H, Alan O. Conditioned medium from a rat ureteric bud cell line in
combination with bFGF induces complete differentiation of isolated metanephric mesenchyme.
Development. 1996 Dec; 122(12): 4159-67.

25. Shiroi A, Ueda S, Ouji Y, Saito K, Moriya K, Sugie Y, et al. Differentiation of embryonic
stem cells into insulin-producing cells promoted by Nkx2.2 gene transfer. World J
Gastroenterol. 2005 Jul; 11(27): 4161-6.

26. Akira S, Masahide Y, Hiroshi Y, Hiroshi F, Shigeaki I, Kouko T, et al. Identification of
insulin-producing cells derived from embryonic stem cells by zinc-chelating dithizone. Stem
Cells. 2002; 20(4): 284-92.

27. Hideaki K, Takeshi M, Dan K, Taka-aki M. Pleiotropic roles of pdx-1in the Pancreas. Int
Medi and Ther. 2008; 4: 1-17.

WWW.SID.ir


www.SID.ir
www.SID.ir

IF9Y cuiguoi] 5 o095 /1 oplais 10 o/;a/ajf/.@.ﬁ‘fc.fa)j/o}lc ol dlxo

28. Natsuki N, Tomonori S, Toshihiro M, Tomoya K, Eiji Y, Jun-ichi M, et al. In vitro
induction of adult hepatic progenitor cells into insulin-producing cells. Biochem Biophys Res
Commun. 2004 Jun; 318(3): 625-30.

29. Hsiao-Yun L, Chih-Chien. T, Ling-Lan Ch, Shih-Hwa Ch, Shih-Chieh H. Fibronectin and
laminin promote differentiation of human mesenchymal stem cells into insulin producing cells
through activating AKT and ERK. Biom Sci. 2010; 17: 56-66.

30. Mio N, Tatsuo S, Hitoshi O, Makoto A. Pancreatic tissue formation from murine embryonic
stem cells in vitro. Differentiation. 2007 Jan; 75(1): 1-11.

31. Kyung S, Jun-Seop Sh, Jae-Jeong L, Young Soo K, Seung-Bum K, Chan-Wha K. In vitro
trans-dierentiation of rat mesenchymal cells into insulin-producing cells by rat pancreatic
extract. Biochem Biophys Res Commun. 2004 Jun; 318(3): 625-30.

32. Nadya L, Olivier B, Pascal L, Ivan V, Rea R, Ron M. Differentiation_of embryonicstem
cells to insulin-secreting structures similar to pancreatic islets. Science. 2001 May; 292(5520):
1389-94.

- WWW.SID.ir


www.SID.ir
www.SID.ir

Journal of Shahrekord University of Medical Sciences
(3 Shahrekord Univ Med Sci) 2013 Apr, May; 15(1): 91-102. Original article

Evaluation of pdx-1 gene expression in insulin producing cells, derived
from embryonal carcinoma stem cells

Mansouri-Bidekani A (MSc)"", Esmaeili F (PhD)'2, Houshmand F (PhD)’, Hajisharifi Z
(MSc)'

'Biology Dept., Shahrekord University, Shahrekord, I.R. Iran; *Research Institute of
Biotechnology, Shahrekord University, Shahrekord, I.R. Iran; *Medical Plants Research Center,
Shahrekord University of Medical Sciences, Shahrekord, I.R. Iran.

Received: 2/Aug/2012 Revised: 6/0Oct/2012 Accepted: 9/Apr/2012

Background and aims: Understanding B-cell function at the molecular level will likely
facilitate the development of B-cells manufacture techniques. The aim of the present study was
to investigate the pancreatic and duodenal homeobox 1 (pdx-1) gene expression into DTZ-
stained cellular clusters originating from emberyonal carcinoma cells.

Methods: This implemental -fundamental study was accomplished on differentiation of stem
cells into insulin producing cells (IPCs). The conditioned medium of cultured pancreas from
one-week newborn mouse was used for differentiation of P19. EBs formed by a 24h suspension
culture of P19 EC cells. In order to induce the difrentiation,, different concentrations of
conditioned medium (25%, 50%, 75% and 100%) were added to culture medium. Dithizone
staininig was used for detecting the differentiated cells derived from EBs in vitro. Insulin-
proinsulin production and insulin receptor beta were determined by immunofluorescence. The
expression of pdx-1 gene was also analyzed by reverse transcriptase-polymerase chain reaction.
Data were analyzed using one way ANOVA and Dunkana test.

Results: Differentiated cell clusters appeared after approximately 7 days induction. The peak
response of differentiation was at the concentration of 50% conditioned medium. Expression of
pdx-1 gene was observed in the differentiated cell clusters. Expression of insulin-proinsulin and
insulin receptor beta markers in the differentiated cells was confirmed by immunofluorescence.
Conclusion: The pancreas conditioned medium could influence P19 cells differentiation into
insulin producing cells. So findings of this study could facilitate producing the -cells.
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