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(BE] a4 %Kit NKX6. 1 X% PDX1 % 5 AN AT a] 35 5 T 40 9 (fetal liver-derived mesenchymal stem cells, FL-MSCs)
iR 5 B 41 M4 P A B R4 B mT BEAIL D, DASRBUR S TR A RS B REZIM, = ¢k ME & PDX1 5 NKX6. 1 W
) 2 2H MR T IR L B B R B e FL-MSCs FF B A AH 2 09 401 7 0 261 = R 075 3 05 A9 4 i o PDXL Al NKX6. 1 & A L
K NGN3 NeuroD1/Beta2 ,MafA B T HIE G RELFFME B AR THREFR, 4R BRESHRAKER 2405
FL-MSCs 4 Jifl B ¥ 4 % 35 PDX1 5 NKX6. 1 JEP 6 8 7R 75 5 5 1Y 4 i 96 5 JF 16 28 35 NGN3  NeuroD1 Fll MafA 55K F, #7
SeeoE RIS F 5 B UMD F; AT RIBEFER FPE, 4 #®  PDX1 5 NKX6. 1 B & 4l i 8 72 7k 41 fE A 5k
755 FL-MSCs 20 0 I 5 B B 40 ; 7T fig J2 8 4 S8 )5 76 1L A9 NGN3, NeuroD1 Fil Maf A % 5% 5% R, B 2 41 il 15 P9 40 3 A1 1
AP HE— 25w BN IBETAAN I B AR LR E .

[E@im] Mg+ 45 RUEE 1;NKX6. 1; T ; 8] 785 1 40 5 15 0% 35 2 44
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NKX6. 1 combined with PDX1 induces mesenchymal stem cell differentiation into B-like cells

TANG Xiao-long'*" , ZHANG Rong-bo*, WANG Xue-feng’
1. Clinical Laboratory, Guangdong Provincial Hospital of TCM, Guangzhou 510120, Guangdong, China
2. Institute of Biomedical Engineering, Medical College, Anhui University of Science and Technology , Huainan 232001, Anhui, China

[ Abstract] Objective To study the synergistic effect of NKX6. 1 and PDX1 in inducing differentiation of fetal liver-
derived mesenchymal stem cells(FL-MSCs) into the pancreatic B cells and to explore the underlying mechanisms, so as to obtain
enough islet-like body for transplantation. Methods Recombinant adenovirus vector harboring both PDX1 and NKX6. 1 genes
was constructed, and the vector was used to infect FL.-MSCs. Then a series of cytokines were used to induce the differentiation
of infected FI.-MSCs into pancreatic B cells. The expressions of PDX1, NKX6. 1 gene, transcription factors NGN3, NeuroD1/
Beta2, MafA as well as C-peptide were examined. Results PDXI1 and NKX6. 1 were detected in FL.-MSCs cells 24 h after
infection; cells began to express NGN3, NeuroD1, and MafA and stably expressed pancreatic B cell related factors including
insulin after induction. The expression of these molecules was in a certain order. Conclusion PDX1, NKX6. 1 combined with a
series of cytokines can effectively induce FL.-MSCs to differentiate into pancreatic islet B cells in vitro, which might be through
activation of transcription factors NGN3, NeuroDl, and MafA in turn, inducing FL-MSCs to differentiate towards endocrine
precursor cells,B endocrine precursor cells and B cells in turn.
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A TR N 238 B AR L 2 36 T W PR R AT R
T3 1 AH Y N A BT 1155 5 00 A 5 vk O BE X
B RBER 2 UTARR AT 5N 2 WA AR B A AL oy T
BLH 5 A T BR i R R TR - 45 M [ U

HEZE 1 1(pancreatic and duodenal homeobox factor

(KR BH] 2009-08-01 [#ZFHH] 2009-12-07

1, PDX1) 2 B MR € 10 43 Ak & & o 72 o B 2 1Y
I H B SR 22— B R 3T A0 ) R R S 53 i
FI 53 WA Al ML 1) 23 A 5 B S #R )  k— 20 )
43 Wb An i 4y Ak ) 7% B M 4 58 E 3 (Neurogenin 3,
NGN3) & F A 4 (paired box gene 4, PAX4) |
NK6 # 3% K F #H & 1 (NK6 transcription factor
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related, locus 1, NKX6. 1) % Z Fj % 5% [+ 5 [F] /E
HIE . BF5E s PDX1 5 NGN3 B BH i A 41 fa
Je PN 7 8 A [) 79 i 4 A L L i 2D NKX6. 1
TEM G & B B2 30 B 40 M8 W 55 A 52
Jige gt v FL A A L Y S i 5 R B4R B 4l 41k
ATREML AT 2 NKX6. 1 578 PDX1 B i 44 2 g
HFZE RIS . ASHIESEEE FH IR I 8] 38 BT 1 40 L (fe-
tal liver-derived mesenchymal stem cells, FL-
MSCs) . # PDX1 } PDX1 5 NKX6. 1 3K It %
KRR R AR B R NKX6. 1 /2 75 4 PDX1 7E i+
FL-MSCs [n] i &% B A 40l 73tk B AT B3 [R] &40, I 4R
WH AT RE AR FHAIL

1 HBE5FE

L1 #HAX Al R AT AR 104l PR A e f B AL
AR B ARG I IRIG (3 DA KON, & A A R ]
B IOMREREACHZE S . Bglll % £ Fl
BRI 4 9 U1 . Klenow M T, DNA % £z i ¥l A
New England Biolabs 23 Al ; CIP( Alkaline Phospha-
tase, Calf Intestinal) B§J H Promega /A w] ; i ki #2
I A i 5 & A BE I 10 iR & 3 Promega 24
Al IR T pAdxsi ZK R 58t A6 5t T8 SR K 5
D4R DH5 o B RE Sz 293 4H i i B 1 K~ Fh Ay 55
B, pUC57-NKX6. 1 5 pUC57-PDX1 ik Hy
A FF AR A, RPN NKX6. 1/IgG. NGN3/IgG,
MafA/IgG 5 NeuroD1/I1gG; ¥t A PDX1/1gG 5
Insulin/IgG (W B American Research Products
INC™Z¢ #]) , HRP #RIC Y 5T I 1gG L HRP FRic Y
FHR 1gG FITC #Ric i F PR 1gG.CY5 fric
FHR 1gG.CY3 ric B F PR 1eG (W A eBio-
science 2 H) ), Lipofectamine 2000 (Invitrogen 2%
w5 b O A ) TR BR A W A G RT-
PCR B0 & W H K& 5248 9 22 /] s DMEM/F12 £
F2HE By W A Gibeo 2 Al I 45 1L ¥ (fetal bovine
serum, FBS) W A Hyclone 28 &) ; A E KA K HEF
(epidermal growth factor, EGF) . A\ #f ¥ i £F 4 41
fiA: K A F (basic fibroblast growth factor, bF-
GF) . JF 41 jg 4= K B F (hepatocyte growth factor,
HGEF) . A B 4l fift # (human beta cellulin) | Ji & I
EFEMR-1 (glucagon-like peptide-1, GLP-1) , {H k%
(nicotinamide, NIC)I H Pepro Tech 2y Hl,

1.2 EWMMm &L

1.2.1 pAdxsi-GFP-CMV-PDX1 f % & Jf ¥ £ 1K
et H Bgl 11/ Xho T 435 Y] pUC57-PDX1
(PDX1 J¥# 4 B AT Nhe T F1 Bgl 11 B Y167 45, F
A Sal T Al Xho 1 gV 55 5 pShuttle-GFP-

CMV ZER AR, CIP B R 1k 4b B, 4 5 ik 0. 9
kb H & H B 5.2 kb # ik F Bt B & 1% 145 5
pShuttle-GFP-CMV-PDX1, H I-Ceu T + T -Sce |
XU ) pAdxsi ‘B 22 kL 5 pShuttle-GFP-CM V-
PDX1 ; fiff 3% H2 2 BT 10 5 2R ks 5 B 0 Fr Be s 3% 3%
WAL DH5a, §7 14 pAdxsi- GFP-CMV-PDX1 %
BEJURL, 7290 3 ) R AT A DK AN e 4 M E

1.2.2 pAdxsiCMV-PDX1/CMV-NKX6. 1 % &
HFRAEE KK E BHEMNH Bglll 5 EcoR 1 4
Y] pUC57-NKX6. 1(NKX6. 1 541 EiiFH Nhe
1 F1 Bgl 11 U7 #3, FiFAH Sal 1 Al EcoR T F§ )
£ 855 pShuttle-GFP-CMV 242 Bk, (81U 9 H
F B Ja i % 42 , 3548 pShuttle GFP-CMV-NKX6. 1,
T # pShuttle CMV-PDX1/CMV-NKX6. 1 % #
ok K. S8 Xho 1 B V) pUCS7-PDX1 5 .
Klenow/b B, i 4 P15 Nhe 1 B YT, [B10 0. 87 kb
FEBt; 5 H Nhe 1 5§ Pme 1 BV pShuttle-GFP-
CMV-NKX6. 1,CIP &b J5 71 5. 7 kb B ; ™ H
B A Bt B 3% #% 4% pShuttle CMV-PDX1/CMV-
NKX6. 1, # 1k DH5« § 3% - il # pShuttle- CMV-
PDX1/CMV-NKX6. 1 i #i, H I-Ceu | + I-Sce |
XU Y] pAdxsi ‘B 2l AL 5 pShuttle-CMV-PDX1/
CMV-NKX6. 15 i 1% 22 4b B 4 i 15 28 ok 5 B i R
B ERE WAL DHS o 371 pAdxsi-CMV-PDX1/
CMV-NKXG6. 1 5§ 8 BTRL . 77 9 43 5 47 B Tk AL
GUE

1.2.3 EARFHEEE T HAHENE  Pacl
ity U1 2% VE Ak W B 4 IR BE BTORL, 3 % A Lipo-
fectamine 2000 8 B A % e 40 i gl & B 29 80 % Y
293 ML .3 ~5 d J& . R 4n B0 B S W B L 1 R 43
20 65 8 AF SO AN B B b R B Al 3 IR
O EE L, kS 293 40 YT 395 5 LR ST
— 80 CHAF, TCIDs, 11 5 5 750 1

1.3 FL-MSCs 894 & F3x4  JoW UG I, 89 %
I A L A0 3 0 2 S O A0 M S WA b
HA ¥ 40 L, T DMEM/F12,10% FCS 15 3% %
37°C MR EL 5% CO FRBE i BE 35,48 h )5 &t it
W, LAJE B 3~4 d #RW. 4 40 M Rl BE 38 80 %6 ~
90 Yo I, 41 0. 25 %0 1Y B 2 H i-EDTA  (Sigma) ¥ 1k,
ZE G REDAL AR, 3 AR5 WA AR E AT 40 i 5
1.4 EHMB/FERFE FL-MSCs  FL-MSCs A 5X
107 cells/ M B Fh F 75 cm?® 55 FE M P ; Adxsi-CMV-
PDX1/CMV-NKX6. 1 5 Adxsi-GFP-CMV-PDX1
TR I LA 100 PFU/ cell HEM A FM A . 5
SIVE R s T AR S 3 T L 11 4, 4k 2 3% 5% Wl I ik
Adxsi-CMV-GFP &5 ) 25 95 75 X5 B4,
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O TP KM 2010 48 3 L4 31 &

1.5 @il -F#% 3 HAMmBytEiTaEn s
T 3B R BC S T BB R #E R 48 h R
P fft DMEM/F12,10% FCS K37, LLE R 2 d
Bl 1 POFFRREEE R 7 5 1T P BOH & EGF L bF-
GF. By . # % ¥ B2 8 (0. 15 ng/mD) ,FBS(5%) Y
DMEM/F12 ¥R W 8215 5 4 d; 55 1 By Be e
GLP-1(10 ng/mD) \ A B 4l 8% (10 ng/mD .NIC(10
mmol/L) B-#i % £ B (0. 1 mmol/L) \FCS(5%) Y
DMEM/F12 B #8215 7 d.

1.6 RT-PCR#&M B ¢4 & B k& 400 FL8Bm
AST] B B U 42 40 M, /7 RT-PCR K& B A9 3% [ %
ik, 194 . PDX1 (B 5'-ACC TTC ACC
ACC ACC TCC CG-3', Flif 5-TTC AAC ATG
ACA GCC AGC TCC AC-3"; 61°C, 310 bp);
NKX6. 1( |3 5'-CAA TGG AAG GCA CCA GAC
A-3', Fif 5'-GCT ACG GGC ATA GAG GGT C-
3'; 57°C, 313 bp); GAPDH ( I {i# 5-GTC AGT
GGT GGA CCT GAC CT-3', Fiif 5-TGA GGA
GGG GAG ATT CAG TG-3'; 54°C, 400 bp);
NGN3( E¥i# 5'-CGC CGG TAG AAA GGA TGA
CGC CTC A-3", Fif 5'-TTG CTC AGT GCC
AAC TCG CTC TTA G-3'; 61°C, 250 bp); Neu-
roD1(_E i 5'-CCA CGA CAC GAG GAA TTC GCC
CAC G-3', Fiff 5'-CTC TGC GTT CAT GGC TTC
GAG GTC G-3'; 61°C,253 bp); MafA( Ei# 5-AAT
GAG CAA CTC CGA CCT GCC CAC C-3', Fiif 5'-
GCT GCG GGT AGC CGG TCA TCC AGT A-3';
62°C ,298 bp), Insulin( i 5'-AGC CTT TGT GAA
CCA ACA CC-3", Fii# 5'-GCT GGT AGA GGG AGC
AGA TG-3'; 65°C,245 bp).,

1.7 MEIEFEETH S BFmie FREBEEB
MR 1 2~ - B 3R 7S R AR AN W B B 1 1 3 2 —
WHIRGERr = S HE FEG NS A a%5Y. 50
mg MHNE (DTZ) A 5 ml DMSO ¥ it 15 i %
LB 10 ml PBSH+0. 1 ml B3R, g, 4 a g o
5 25 2H A B I AT RAUBR IR e 2, 37°C IR A 15 min, BE
KA

1.8 SesEsmiates 5 Rl 45 kikdnltex s T8
A AW RS2 B By g0 M R [ E S
Triton X-100 &k . 4 i3 18 H & .50 50m A
—Pi (R Pt A PDX1 5 Insulin, 9L A NKX6. 1,
NeuroD1/Beta2 NGN3 ,MafA 5 C-k),4°C 1 & it
W5, B HRP FRic i) 9 F ,DAB B ;50 5
FITC-#dt = 1gG. CY5 FE L R 1gG A1 (5) CY3
F R IgGa i & 5 5k . DL DU 240 Jf 5T

Insulin Al PDX1 S &3 FRIAH L,

1.9 %irsam A8 SPSS 10. 0 #44:
HEAT STt A B, SR B 22 43 A (F A 56 ) 1) 1T 20 T3]
25, P<<0.05 WERAGITHE L,

2 & B

2.1 MBREBRARENLEL  Xho | BV pAdxsi-
GFP-CMV-PDX1 . A 5 41 i 75 2k 7R B 3207 41 | A
W5 A Xho 1 BEYINL &, PDX1 B FUiF A —
Xho 1 BEVINE S HIE Xho T BEYI M TR A 14,
11.8.3.5.2.66.2.47.1.45 Fl 0. 6 kb 55 7 &7, 1M
B 5 b A 14,11, 8.4, 0,2, 47,1, 45 f1 0. 6 kb
456 4 pAdxsi-CMV-PDX1/CMV-NKX6. 1
Xho | BEVIPHME FEBEA 14,11, 8.3. 9, 2. 66,2, 47,
1.45 F10.6 kb 4 7 45717, T A g U) 45 R 1 5 Hin
T —%k, R PDX1 5 NKX6. 1 B2 T ifi A
pAdxsi ZARH (& 1), A B B 20 77 Uk 5255
5 AN NKX6. 1 (1. 12 kb) #1 PDX1(0. 87 kb) %5 H
MY cDNA JF91 56 & —30, H#EHIER .

bp M | kb bp M 2 kb
14 14
E_j{.'l —11.8 000 — —11.8
ey 7000—
5 000 — 6 000 —
5 (00 — [ —— 5 000—
4 000— 1000— — 39
3 000 — [— 35 3000— — 2,66
2,660 — 247
247 2000—
2 (0 — [ —
| 600 =
| GO0 —| - — 145
— 1.45
1 000—
| 000 —— £
— (.6
— 0.6 Qb J—

1 BREHABVLELER
Fig 1 Identification of recombinant adenoviruses by digestion
M: Marker; 1: pAdxsi-GFP-CMV-PDX1 digested by Xho 1 ;
2: pAdxsi-CMV-PDX1/CMV-NKXG6. 1 digested by Xho |

2.2 HmX@mpAK%E FL-MSCs FL-MSCs A #
ik I 40 FR & CD15, CD16, CD19, CD34 Al
CD45;CD29(B12 # & FK) | T Z /& CD44 (& B i
M2 3Z A4 F1 CD106 FHPE 2R 4332 97. 7% ,95. 5% F
96. 8% (& 2) .M FL-MSCs 42 X % T A #F b i
MANME A o5 — 540 ML, 534, FL-MSCs A& L 5
GVHD R P H 1 29 AH 56 14 21 20 25 40 i &%
HAG ] % K 7, Hod HLA-DR BHPEZE R 1. 3%,
CD80.,CD40 1 CD86 Y B2 43518 0. 9% 1. 0%
F 0.7 9% . 15 B I 28 T PR AR
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2 FL-MSCs B4 £ B R T 45 5
Fig 2 Expression of some surface markers on FL-MSCs
A: CD29; B: CD44; C. CD106

2.3 HFEBHELSFFHFL-MSCs 9B AsEhs
MEXAF RE N 2 U5 FL-MSCs &2 LR iy
WG, 2 10 108 IR s o R A7 HE A (BT 3A~30) 5
Adxsi-GFP-CMV-PDX1 8445 24 h BP Al W52 5] GFP
FiE (K 3B.3C) . H s 40 M A 2% e 8 5 ] 32 2 b 4y
B 3E S Adxsi-GFP-CMV-PDX1  #{ Adxsi-CMV-
PDX1/CMV-NKX6. 1 9% 8 2k 5% 42 24 h 5 2501
20 PDX1 5 NKX6. 1 3£ F BV 461k ; W 3C.3D Af
PLE L, PDX1 5 NKX6. 1 J& 7646 [F] A9 40 e 4% rh ik
EEBAr 4% b PDX1 2635 M1 X403

S T A A 1T B B F (EGF L bFGF | Bys
ZOMEH] 48 h JE  FL-MSCs & & & tE 78 1k, 240 il 1%
el PR = S A i S A e S I N NS = S
(B AA~4K) 5 BUBRL 7 G £ 5 7 J5 15 4 41 i i e (5
PR, B2 a0 (& AC) 136 B BT 5 3 04 40 ifg 2% ) i
B BAMABEESEENE T, &% 1B SE M
BEATAE R JE /MR b 4 R 2 5040 il 5 PDX1 " 41
JLL T NGN3 MafA %55% 5% K ) 2 2245 o T I8
/A 40 i 2 b (8 4D~ 4]) , H B % S B BE 0 3
PE /N A0 AR R B NGN3, NeuroD1 5 MafA
GRS P 0 Rk R R LT
NGN3™ 5 MafA™ 4l Md 0 4 fd B N % 18 (Bl 4],
1K),

TS5 56 11 20 B W 1) /AR 235 ) AN il AU H XU Ji
Yo UL B S S AT 40, 20 JE PR T P DR S L % A
Jt Ak 27 5 Tl 422 2¢O R /N AR R B 2R SR I 55 L 1R
/N4l PDX1 AN BEA AR5 5 FL-MSC #7016 0 i 5
B FEAN M, X REZH 0 40 i B D T3S AR AR TG R S
KRE, HAESTR 11 45 % 84169 40 i Hh & R A )
Fl NGN3, NeuroD1/Beta2 5 MafA % % A T /)
2.4 RT-PCR # m 2 % J& Y AdxsiCMV-
PDX1/CMV-NKX6. 1 f§ FL-MSCs T 24 h J5 & 3
JAX AT RGN ) 7 5% H F PDX1 5 NKX6. 1 B 5 E

Fik s XA NP EAMEM 4 d 5,5 B 4ii sk
KA F NGN3 5 NeuroDl fESLHK [ A4 E
A5 & EGF . bFGF 4558 11 B B4 i K 71k
FHG 20 B v JB 2 38 T G 2236 5 76 55 111 B Be 1 200 ik [
TiES)E i b MafA W IF 864 F£ k5 (E 5)
SO [T A28 3 AN B Beifs A F S A nT 0 2 4% A1 K P
B Insulin #£ K & 5 ; H NGN3. NeuroD1/Beta2
MafA 453 PR 7E S50 11 415 %) B4 45 B B 40 it v 34
A,

3 W it

JBERR B 4 M i & B B o SR S A
LR T B 4 2R E 22 05 5 E B S B
20 i 22 T 2 S DXL 1 B 3R 5 L TR A R AR 1 43
5K F R, A I T, T s 3Rk
B9 5 A8 R F (trans-acting factor) PDX1 i i 2%
G T2 MRS 3+ B RRE 0 2 A 5 5 5 D se iy
i 284 F JC44: (cis-acting element) , 16 A6 AH B 1) XL 7
BES 5 Ik, R R BT 40 M 1) R R AR 40 43
B, ETR 40 i 2] B 48 i ik 7 L B PDX1 =2
A, T — FR BB S R T I 3 3k ok 1 4 5 BR i 4
JitL 1 B 40 sk, Hod NKX6. 1 .NGN3 5 PAXA4 [
A P56 B 4 ATE BUR & e MEE RS, i
I8 & PUAE IR R 4120, PDX1 5 NKX6. 1 42 e 5E ik
U TR 4006 1) P 4 90 T R A L 0 — 2 1) BRI 40
5 B Ak EMEEST,.KA PDXL 5
NKX6. 1 %5175 5 45 OB & 227 A2 48 B v] e 2 A &Ly
Jrk, W, AT & T PDX1 K& PDX1 5
NKX6. 13K i 5 5 25 74 4% Yy 9] 78 5T 1 44 L #5%8
2 NKX6. 1 7 PDX1 X MSC & # 4 f2 )5, 7] B 4l
b0 7 ) 5 Ay Ak it AR v AR

iR . 4l PDX1 RN REA 05 40 i 5%
G346 R BT N 43 0 TR 240 MR (S0 BRI A 48 A i
PDX1 A NKX6. 1 A 205 3 1 40 L) B i 4 240 fd
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B 40 5x Ak, 9 A WA MR A B A DG IR kA i B . PDX1.NGN3 5 NeuroD1/Beta2 3£ 3
NGN3,NeuroD1/Beta2 % £ 4 PDX1 5 NKX6. 1 Ik h N 4T W R R 40 0 kR AE L Bk NGN3 5
ZiHAdBAEERE, HEEHETHESENN NeuroD1/Beta2 7t PDX1 FH4E 40 Mg F ik 278 MSC
PDX1 FHAE: 5 4 B % 9 (& 4) 548 45 78 5 30 192 iR 20 6L 1] P G 0 T A 4 L A

B3 HEHREE FL-MSCs WARMSELSHXEFRIE
Fig 3 Morphological change and related protein expression in transfected FL-MSCs
A The third generation MSCs; B: Fluorescence microscope with GFP expression in cells; C:The expression of PDX1 in transfected MSCs; D:
NKX6. 1(FITC) and PDX1(CY5) expression in transfected FL-MSCs after 7 days induction. Original magnification: X 100(A.B) ; X200(C.D)

4 BABRSMEETFESRE FL-MSCs AP SEASHXS FRIE

Fig 4 Morphological change and expression of related molecules in islet-like cluster after induction

A,B: Morphology of islet-like body(IB) ; C: Morphology, positive of dithizone staining; D-F. The expression of PDX1, NKX6. 1, NGN3,
NeuroD1 and MafA expression in IB,respectively; G: NeuroD1/Beta2 (FITC) and PDX1(CY5) expression in IB; H: NGN3(FITC) and PDX1
(CY5) expression in IB;I; MafA(FITC) and PDX1(CY5) expression in IB;J: MafA(FITC) and insulin(CY3) expression in IB; K. Insulin ex-
pression in IB. Original magnification: X 50(A) ; X 200(B-K)
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GAPDH ——

PDX] —

NKX 6.] ——

NGN3 ——

NeuroD| ——

MafA

Insulin ——

5 RT-PCR #&l] FL-MSCs ¥ 5 /5 7~ B B @ PDX1,
NKX6. 1 ,NGN3,NeuroD1/Beta2 ,MafA # Insulin mRNA 3 i
Fig 5 Expression of PDX1, NKX6.1, NGN3,
NeuroD1/Beta2, MafA, and Insulin mRNA in
FL-MSCs at different time points after induction

FEFAEE—2£m B4 E kS EE .
FATHA M FiHEfT THRE L FESR, HEH
EGF.bFGF 5 By, BB ENT L7 d 5555 240 MSCs 72
B R IE R 5 AR /A (B AA~4C) , BUBR B e
4 n Adxsi-CMV-PDX1/CMV-NKX6. 1 4 Bk 5%
FE /MY € B (B 4C) Uk B BT 5 5 14 40 i 5 R 5
B 2 it AR AR, 58 3 3 3 HCE & B B T LUR T 5
500 R B & 5 [ B RT-PCR Kl 55 £ mRNA
FEPE (I 5) o 3 — B B 9 40 L O 4 B A A e
B R 5D % B 4 M &84 25 B RE

S HR R AN — 2 R F A B 40 ) AR
BORASENTMBESENMBERFRAEMEMN. 4 7d
Joi o SCH | AL A0 T R 2 3k 5 ) JiR 5 3Ok DR A SR
—EZEHF MafA"Y (E 4, 5), H7E PDX1 M
PR b Rk K P 3 = T PDXT B 40 M 5[] i)
[ 5 AR K B BTHE 5 8 6), HE B AR
— BBl K 2 S R T CIk U 2k
), BB 20 M E RE A T o i B AR B g
Mk 2B 1A B EZIRE, 458 a 1
W] NKX6. 1 5 PDX1 Xf 1 4 M 55 57 4 72 ., J5 30 41 iy
[ia] PN 006 A BEL  T) K 7 A O B s I NGN3 | Neu-
roD1/Beta2 5 MafA 25335, I A F F 40 i 3 —
A ) A AR AN B R4 A0 L & B 41 5 1)
LS EE.

S ARG R R il it NKX6. 1 5 PDX1
P IEAE L AT LA &0 8 MSCs 38 4 2 L 15 5 1
oAb R B N Re A LS A W B R YRR B ThRER

i i, AT BB A AL 2l i NKX6. 1 #h A PDX1 #%
s PR R (B8O 5 At H RIS T R 1Y A ok IR S H:
b R S TR A T O o 40 M R T 4 AR L 5 T A i
NGN3,NeuroD1/Beta2, MafA %5 % 5t X 7 i} ¥ %
ik, —FmEid PDX1,NKX6.1,NGN3,NeuroD1/
Beta2 25 £ 1k, 155 MSCs #4310 3 BR5E 17 N 40 i B
il & B s 75— 7 I, PDX1.NGN3 5 MafA if
MGENEE TS RB T LM ALCLE &=L 4E
FHITHE B ROE 1 g B 3R 5L R e o 5 363k, [R] I s Js
BIAH G IR 2235 N5 S 4 i 2L 25 B 41 i ¢
VAR PETIRE PR 3 A X — i R 4 R O I A A i
715507 58 FE AR 1T DUA 20075 5 18] 78 5+ 40 i
oA N R B FE T BE 41 A L 53X R I R I6 7 M PR
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