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In vitro differentiation of mouse fetal liver meserchyinal stem cel's into islet B-like cells

YU Wei, ZHANG Huan®, HE Done-Ne: (Institute of Hematology, College of Medicine, Ji’nan University, Guangzhou
510632, China)
[ABSTRACT] Objcciive: To isclate mesenchymal stem cells (MSCs) from mouse fetal liver and induce them differentiate in-
to islet B-like cells. Meihods:MSCs were isolated from C57BL/6] mouse fetal liver and were induced with high concentration
of glucose, basic fibrcblast growth factor (bFGF) ;and nicotamine medium. The gene expressions related to islet B cells such
as pancreatic duodenal homeobox-1 (PDX-1), proinsulin-1(INS-1),and glucose transporter-2 (GLUT-2) were detected by
RT-PCR. Insulin in the treated cells was examined by immunocytochemistry. The insulin clusters were stained with dithizone
(DTZ), a zinc-chelating agent known to selectively stain pancreatic B cells. Results: RT-PCR showed that the treated cells
expressed PDX-1, INS-1 and GLUT-2, while the undifferentiated cells did not. After approximately 10 d of treatment, the
fetal liver cells formed DTZ-stained cell clusters in flasks (80-120 clusters in a flask 25 cm? in area). Immunocytochemistry
also confirmed that these aggregates were strongly positive for insulin. Conclusion: MSCs derived from fetal liver can be in-
duced into islet B-like cells in vitro.
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1 #EE %
Bk A CS7BL/6] /R 1 R M E

WS AN ML T o A DL R S8 T AR T — BB R T 3R
R. HEIEX LT PR EAFHES AT E TR T H
fifl (mesenchymal stem cell , MSC) [f JE S B &£ 41 g
S IRIE G I B Z R R T M, B T T4
ML5b, i, B B3 I 40 i MSCP, BT 40 g
M REBWAME. BFMSCRE—MBEHF£LH
AL RE B T 40 L, B T DA ) £ P 4 4 4 4R e BB 4
KETIMNEE AR 46, TE T BB
i EH E B IR R RE R R AN, ARSI
RTHIHF MSC m 5% B BEAR M0 10 &0, B B
F it — 2 7 % BGIF MSC 8 17 5 {6 BE 7, I8 B 8

FHELR B 0D, 2 M 14. 5 d. DMEM/ HEP-
ES/ F12 (Sigma 2 ), i 4 1f & (FBS, B 11 2
F o AD RSB (Sigma 24 7D, B Pk 45 4 4 K A
¥ (basic fibroblast growth factor,bFGF 5 FGF-2,
Pepro Tech 24 H]), TRIzol Reagent (Gibco 22 H]),
RT-PCR A & (B HEBEE LT, 519 &R
CIERZEEH AR AT WHL I (Sigma A7),
B % & ¥ 1& (Santa Cruz 4> 7)), EnVision Kit

(EER/AT & T 979,58 QUE) , B+ 4.
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(GeneTech 22 &) ,DAB(GeneTech 44 H}).,
1.2 B HF MSC # 35 B fa bz 5
2 URG BF MSC I BE B 38 v O T 4% 14 T B i i
14.5d By C57BL/ 6] Io B..PBS ¥t 2 W fE. BUHE AR
FF.8F 8ml 4C%& 2%FBS i Hank’s F-#rh A K
L, FARRA B R AL B R 1 mm® 2R /DL IA
DMEM/ HEPES/F12 (% 10%FBS) ¥ F R & W
FIood 4 S 4kl R AR, B 1X10°/
em?® FEFPTE T-25 ¥R 5 5 M (Corning 2] ) 1,10
%FBS iy DMEM/ HEPES/ F12 853 (& 100 U/
ml FEE,100 pg/ml BEBR),37CEMEEM
S%UCOJBHE T, 3d T E IR BT M RE . FE
FOGEEANAE, 2~3 d #UR 1 R, L EE 09 BRI G
B0 MR 0. 25 % JEEE 37 C 44k 1~5 min, il A BT &
BRELR L, R RIT R AW R 1 2
E B AR RE 55

1.3 E&@FSFHBIFMSC @7 B ¥Faiasit
RIS L 3 RETFHHETHR B0 AWM
A ET ARG R 3 N kA
609~ 70 % & ET Y IBYE IR L 45 7 ) DMEM/
HEPES/F12 o 04 2 8 (& WA W B 25
mmol/L,10%FBS)#1 10 ng/ml bFGF, 4 3 d # 1
KBEFEIES AR, F B REES B
#0 f 48 58 R0 R & & (9 3% 35 : DMEM/HEPES/F12
(7 %3 ¥ ¥ ¥ 4 25 mmol/L, 10%FBS, 10 ng/ml
bFGE) A JB 3 Bk 10 mmol /L, 4k 45 S . 7518
BEHESMETURMAMERGHIESEWL.

1.4 RT-PCR%EM & Bampsgtiaen ki
Fl TRIzol Reagent Yl B IRBUE S (BE— LR
5 d J& B9 4 D A xR 4 RS Al B 3R A% 3 A3
SR A A0 MDD B 8 RNA @ 3 B B B (0. 8 V) A
g5 43S Y6 RE ALK RNA Fi . #% RT-PCR &7
LA cDNA, W &Mk 37 C %k % 60
min, 95 C K& 5 min. #RJF PCR ¥ E R/E 1
(proinsulin-1,INS-1),JE+ B RIER B ENE
1 (pancreatic duodenal homeobox-1,PDX-1), # &
4% 35 F 2 (glucose transporter-2, GLUT-2) RL &
%) BB B-actin (] cDNA, 314111 INS-1 IE X 5'-
CCA GCT ATA ATC AGA GAC CA-3', X 5'-
GTG TAG AAG AAG CCA CGC T-3'(197 bp);
PDX-1 IE X 5-ACC ATG AAC AGT GAG GAG
CA-3', K X 5-TCC TCT TGT TTT CCT CGG
GT- 3' (451 bp);GLUT-2 IE X 5'-CCA CCC AGT
TTA CAA GCT C-3, & X 5-TGT AGG CAG
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TAC GGG TCC TC-3' (325 bp);pB-actin IE X 5'-
AGC TTG CTG TAT TCC CCT CCA TCG TG-
3K X 5-AAT TCG GAT GGC TAC GT A CAT
GGC TG -3'(324 bp)., PCR =¥ NA R4 2 0E
(EB)HJ 2. 0% {35 I8 4 6% B2 H F Uk o LA 6 50 B J 91
Mg RIT A,

1.5 @AMy Ehkmpidie HHEEn
Vision Kit 15 88 45 17 6 % 40 i b 2 e 68 40 e
A A —20CTiA B EEE 2 10 min,PBS ¥, 0.1%
Triton,3%H,0, & 10 min, BH K P IR €405
B, PBS ¥k 3 WEM—H (1 + 150 B, ZR T ¥
& 30 min, PBS ¥ 3 k.MM EaVision TR ZE BIE
% 30 min,PBS ¥ 3% .DAB £ 10 min, SREE
N BT, PR R A PBS i —¥i,
HALBREAR

1.6 MAREE %50 mg NFEET 5 ml DM-
SO FHEF o U8, Bl BB ik AR MR . K% IRE
3 F B4R TR R A0 ML AR B R TE RS SRR P, AR I
MR E R R 6 FLAR T, 0 50 pl SR R TAF &
(1%,V/V),37CHEHE 10 min. 4 T KW LR
W, A PBS ¥ 2 W, FEE B RUE T WA,

2 # B

2.1 WA MSCH#FHBEHBEENRL XRH
DMEM/HEPES/F12 (% 10X FBS) 15 57 B #5 3F Mn
HEZR M, RESAT 4B T 24 h P BING BE, (5] B B Hi 6
FLEEMBAEE. 72h 5. R SHOEE R
B, FEAHESE RS 0% Rl & W I I RN
Hn A AR T i B (B 1A L 58 2 R FR 1 RS LARTE 48
M % 4 MRCE AT HEIAE K (B 1B . T E
7dfE—RR. E—£FF 10d 5. BoMBEEE
Wi R ,HA 3~10 MR MR EK L. 15d)E
AL ELAR 60~120 pm FA% B 40 5% b R, -3
80~120 1~/Hi. MHE HFHF. 7 dF, HIEERK
B Ft % 150~ 200 4~/Hi. A KK 100~ 300
pm, B S ZHEH B .

2.2 RT-PCR %% Balimx Al kid
HERETET4m A B RNA £ RT-PCR ¥R,
INS-1.PDX-1 #l GLUT-2 ZHE T4F 7 B # &4 (&
200, MG L ESEIE S 5 d /FRE RNA 7>
£ INS-1.PDX-1 #1 GLUT-2 ZFE 754 RT-
PCR #3#¢, s ik BoR 3 7= A T /N 5 5 B IO 4R
(B 2B),
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1 RRBFIRAR B 40 B (A) F 15 R B H MSC(B)
Fig 1 Primary plastic-adherent cells derived
from fetal liver (A) and MSC derived from fetal
liver after passage(B) (< 100)

2 RT-PCR il %5 8 o 48 Bl (A #6240
HEE(REEE B AEIE X ERANRE
Fig 2 RT-PCR detection of gene expression related to
islet B cells in control group(A) and treated group(B)
M: Marker; 1:B-actin;2:INS-1;3.PDX-1;4.GLUT-2

2.3 mEAMEELAEmBAELE B -SHEF
10 d JEIE ARt 3~ 10 > BITE 40 M 3R 42 A i A 2
240 5 P G 400 B L AR AR B PR R, B KRB B 6
oy FIEREHE P AR SRS R o Bk
&, R A (B 3A) . B BEF 7 d 5, AEER
TEZE R, SR HFE P 40 3G 22, 40 B S o el BRIR £
FHAETIURE , A X B Y S 8 543 » ) P B2 40 e v B 42
fagge, LIt £ (& 3B) . XHHREARSH .

M
B3 RRABCFLAENNHRERELEERESEMAMmE

Fig 3 Identification of islet-like clusters

by immunocytochemistry and dithizone
A: Immunocytochemistry for insulin in islet-like cell aggregates
(positive DAB staining, X 200); B: Immunocytochemistry for
insulin in islet-like cluster (positive DAB staining, X 200) ;

C: Stained islet-like cluster with dithizone (X 400)

2.4 MESRHEE BRI 20dEBEMEE.AE
BHMBETUZ. BSENPBSH,. LCEW, BET
PBS 14 M 7% 2 BIE S B T2 . 40 i B % 4 5 —
. AMEELAE T ERA, AR BEE%K, o
TR A LS. AEBRSERN 1% 0EEE 37 CTE
MM 10 min J5, HBBET W EO G, MAFES
MANIR G 5, RGNS A B WS (E 30,

RT-PCR #:I0 JE5 B 40 38 79 40 B AR 5 35
(DESERFEZRERNINS-1; (DS B HAMLEMHEE
B) %% 5% K+ PDX-1; (3) R 5 B 41l Th BEAH 5% f9 3
H GLUT-2, INS-1 2FES b iREsBESENE
B, 5 E R RIKACT FiIAHK, PDX-1 IR
IR EIRIREE G R 5, 2 RS R A E
o CLUT 2 WRATFYRBEWEZEZERL, LIE
En B4 MR B FRIE, RS B 40 VY T A
EREH AL ENEX 3 MEERNRE.ZPE
AF MSC B SR R B G m RS B A1k

7S H G i 2 Ak 25 AT L IR I B B 40 e A e
EH MRS R R EE O, A X s,
REFRERERMEHENZO T RZHH. AR
MEEHAMERTUER . £ESNEMGER
10 d J5 ), B2 40 M A A T = 28 4o o BH M 9 40 B, T
B PEXT BREN AR Yo 6, CROBLR B HE ) 13X 2 B 204k 2 40
PR B R MR B TE AN i, 28 2
W BE A B T 434k B R A L BR R 400 i o B e e
A T BB B A AR, R A AR S R YR
P, X—HREATARNTREMBERE T AR LS
R BN, LA 4R 8. TTE)S
W3 AL RG240 T 4 ek — S B 4> T

PeRIRIR B ARIE AL 2 - RS RN B AT
GrEV TR A A B R S B R 4 M P R v R A R
TR T R BEAR K — L E AT
BEREN., WHFEESE Rt S F RS mEaf
Yy A 5, AR S0 S R I R A B i
B, ERATE M EES B S5ES B 40
MLAETEAR R B AH L 2 4L .

3k B Tl # #8 AR T MSC 1 58 it 6] 43 3
50 h 1 30 hH, 3 5 8 i AT MISC B i B 8% MSC %
SNERBY . ok, BBIF MSC R FEA S L E A
HLA T 850N, 7] LU 6o 6 M )5 & L8 S HE T
BOEGFHATENM TR, HilsE MSC i
77 W5 R WG BE O R 3 5 5 R A MISC g iR
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{14 I BE R 7 A FE RE D, E 40 L BE 5F P & Y TR
BERE S Z M TERE 12 00 9E MSC 40, G BE i %%
ERMERAEESE MSC 48 EH,. M5 XHER
JFMSC #4r B P R RS H AR AR LR
DMEM/HEPES/F12 (10 %FBS) #5 7 {6 & o # 17 i
FF MSC $ 75t K BREAC SR R HT A0 e 2%, 1%
G BR BT IE MSC 4 B & 1% 3% i [A] /Y %L K T 2 37 8
e TE 2k, T MSC MKW R 36 78, IR G158 B8 A 1
— KRR IF MSC,

AELBIFEFHMPZ - REIRETEE. W
AUNR—FERYR MARBRSEERNEE
A B 0 L R A R B IR P T R R A RS AT
PAMGIR RS B IS RERAREY BT LI
BT RS BRIy L RATR B R E
F14 %80 % W MR B B TR MR BE 5 mmol /L iR & RIS TR E
25 mmol /L, ZEHESFHEE 5 KA INS-1.PDX-1 %
GLUT-z ¥ FK ik X 3R 9% BI0ETE T 40 £10 o] R &
B el b s EEEM.

bFGF FER N 5 5 25 41 4% 52 30 0 B2 40
MSC g4k, EHbEREFAR,E
B/ 5| B4 A 555, AS GRS A W 3 H A S 4l B FE
T2 B AL S 3R 0 R A SRR 5| R Y 4 A
ViR T B AR B B AT R AR S S P A
bEGF, A[ LL#h MSC K W B A R LG . TEBE
HIME S, e 08 T 317 404k, X P BER BY T30 +
MR 4 A H7 . 10 mmol/L J8 7 BE ik AT LR 6 iR
B T 4 B AN R A B XA RS
WEHEEHAS TARMES B ARSI
T E S ELE A L SR A TR & B At R 3R A
B 5 WP Y R BR B L SR B S T 4 A 1k 1Y) R T
REZEE R RS,

ML AT R U iR F MSC 1E EibiE S
FERTAESERER B AEABAEERES B HiE
T BT AR — B B A A B R E E AR
BUESERRAMARAEEES. BREES B
MR —E BRI R P RS B 41 o
HIFRBES B 40HE 5 A 0 8 B2 R L M
M AT, RS B R4 TR A4Sy I H G
WAE T B ER A FRAE 7 B — 5 U B A A8 B W IR A 50
Yy U N T A6 I B R L S 0E H A, A BE B 4R E AR AT
MSC 43t REBREERIRS B 4. A T4
HE 43 h BB 4 R — R R A B BE , R T Y
B[] AL 4514 » MR BT R A R A3 2 Sh s 52 2 A R
5 B4, F—RIT SR ER AT, WEF
JHMES B MM EERRS YRS ETAR

VR XM KPR » AT A HE— AP AR R S B B
W E R ETEAA T8RS B 40k, Ui
S T AR AR E
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