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e B OMEEE (#30) : The differentiation of stem cells to pancreatic B-cells, which produce
and secrete insulin, is confirmed by several experimental studies, and the transplantation
of such differentiated cells into patients with diabetes is actively studied. Such stem cell
therapy will therefore require a large number of differentiated cells to obtain sufficient
curative effects. We demonstrated that spheroid formation and suspension culture of B-cells
enhanced the insulin secretory capacity and sensitivity of B-cells to sulfonylurea drugs such
as tolbutamide via functional changes in insulin-secretion-related molecules.
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(1)MIN6 B MO K; %

25 mM glucose, 200 mM L-glutamine, 10% FBS
& DMEM TE;2 .

27 xuaA KR (pseudoislets) 21k MING
fMlZ ULTRA LOW CLUSTER PLATE (Corning
Life Science, Actin, MA) TEZFE L 7=,

(2)Real-time PCR
TagMan gene Expression Assay Probe
Foxa2, Mm01976556_s1
Insulin—-2, Mm00731595_gH
PDX-1, Mm0043565_m1
GLUT-2, Mm00446224_m1
E-cadherin, Mm00486906_m1
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MING B #2565 mM 7' /v a2 — A&
Krebs—Ringer Bicarbonate Buffer (KRBB) T
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A AR Y hrWhElE ng insulin/pg
protein/hr & U CEHE L=,

(4) Akt U U ER{L ORI

Pt Akt U U BRAEHUA, p-Akt(Cell Signaling
Technology)

i Akt HUfE, Akt (pan) (Cell signaling
Technology)

(6) HOHUARTEI L 2 Bl%

#ifiR % 4%paraformaldehyde in PBS Tl E
#%. LN OFuULE H T
HOLPUARE & AT LT,

C-peptide (Cell Signaling Technology),
GLUT-2 (MILLIPORE), E-cadherin (abcam),
caveolin-1 (Cell Signaling Technology)
HOLPURIEZ AT Lo, #Ot#81X confocal
microscope Digital Eclipse C1 (Nikon

Insteck) CHIZ LW T — ¥ & Hifsd L7z,

(6) TR AR b LA VU T A=A X D
A7z A F(pseudoislets) DELEL
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L. DORMEA A I T 2B L, =R i)
& A D7 —Y L,
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TIE islet BEDO R 7 x m A K&K
(pseudoislets & FEIZILD) L7z,

SRIOEERSEMTIE, K& 24 Fef%E» 6
pseudoislets DAL S, BE#% 3~8 HIZIX
FRMN 50~200 um FREIZE#E LT, Fig 1.1Z
BB MMM (monolayers) (Fig. 1-A) & &
7 = m A4 K B K M
(Pseudoislets) (Fig. 1-B) Z#/r7,

~ Pseudoislets

Monolayers

Fig. 1 MING6 B AHARONLFH 74

(A) MING6 B HHfe oD BLRE 548 DR G 2 R T,
(Bar = 50 pm)

B) A7 v A FEHMIE (pseudoislets) &
R9, (Bar = 100 pm)

(2) Real-time PCR (gPCR)

Monolayers & pseudoislets T B LR
5y - R0 el i 2 45 2> - mRNA B &
real-time PCR ¥EZ& AW THEBBH L=, N
WML~ DI L0 A A Y oy WK RE
(2B 59 BDHREIR - Foxa2 2 PDX- 1, o > A
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Fig. 2 Real-time PCR D& 5F-

%4 O mRNA #ITHRPE= > b e —)L ) 18S
rRNA B1C%4 B & UTEH L. monolayers
TORBELX 1 &£ LT, pseudoislets TDIHE
BHEoZbEr LT,
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Monolayers & pseudoislets Ol E §
26 M 73— RAPRIZ LY A AR o3k
NFEEINT-, 2 M Z v a— R CToRE
A v RV 45 ETE monolayers (0. 68+
0.15 ng insulin/pg protein/hr) &
pseudoislets (0.44=+0.04 ng insulin/ pg
protein/hr) THEZRZEZTRD Lo
7=, 27 xuaA KRR (pseud01slets i
O VZFEEREA VR VW RICITREE 5 2
W LR ENT, —T7. 25 mM L= —
AL Gl pseudoislets & monolayers K
DEBIZSZLS DA AV U EH5WL Tz
(Fig.3-A), F7- tolbutamide LEIZ LD T
VA — AFFEA R WD HE RN F T
monolayers & pseudoislets DfFIIE TR
HAV7Z A, monolayers (ZEb-X pseudoislets
Mgk REeHmMmhRE2 R L
(Fig.3-B),
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Fig.3 A RV VW EDRIE

(A) 25 mM 7' /L2 — AKLR T pseudoislets D
FR% DA A rEGW LT P <
0. 05 vs monolayer at 25 mM glucose), (Bars
represent mean =+ SEM).
(B) Tolbutamide (2 &V 7 o— RFHE A
AU SSUWAEE D HE RSN 1T pseudoislets TX
DRERMBBR AR LT (P < 0.05 vs
monolayers), 7 7 71X 2mM Z/La—ATD
A AV U o3wE (basal) (KT 5%%
NE RS

@) Zra—RR&ECxd 5 Akt U VER{ED
EHT

Monolayers & pseudoislets T, Z/Lba—2R
B RET B Akt DV RV A LSRR LT,
2mM 7V 3 — R AUBRCIE Akt D Y R BITER
D ORI ST, WMIfRIZINT 26mM 27
Jba— ZALETC Akt OV UEREDNBIER SN,
X 51T tolbutamide DM LV Akt U 8
b3t I =, 20V Vo BEINE
monolayers X ¥ pseudoislets THEIZEE
L7 (Fig. 4),

Akt phosphorylation

Pseudoislets Monolayers

Fig.4 JNa—RR&ICkT 5 Akt DY Vg
1t
A vr—r1,2,31FxFNEFhemM Fva—
AGVER 25mM )L — AR 25 mM
7N a— AW A40. 4 mM tolbutamide
USSR e
(B) VU ek Akt/ total Akt bz IR,
(*P < 0.05 vs monolayers)
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Monolayers &  pseudoislets T @
C—peptide. GLUT-2. E-cadherin O JBTE %
HPUIRIEIZ K- THIE L7z, pseudoislets
& monolayers o [ il fa @ #i ja E T D
C-peptide @ J&) 76 X 3 B5 % %2 /R L 7=
(Fig. 5-A, -B) , GLUT-2 @ JR{EITMIAE & Al
I FCBIZE X3, #FIT pseudoislets FHfiad
FOfAE ¢ monolayers £V BHRRIZHIZR S
7= (Figh-C,-D) , E-cadherin J&1E 1 %F (T
pseudoislets THENEMBEE AL TR ETE
fr [ & 38 o 7= (Fig.5-E, -F), &5 IZ

caveolin-1 ¥ monolayers (2 fth -



pseudoislets “CHEIE-HNE M MEIRIZ TR RTE
R L7- (Fig. 5-G, -H),

Fig. b #HARIEIC L5814

Pseudoislets (A, C, E, G) & monolayers (B,
D, F, H) ® C—peptide (A, B). GLUT-2(C, D).
E-cadherin (E, F) & caveolin-1 (G, H) D
ShiRG A R4, (Bars = 25um)
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BDT-WIZ, pseudoislets DR Al
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Fig. 6 Pseudoislets ® b/ A I T —Yu
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BN 50 um ~200 um F2E D pseudoislets
NBIZZ X3 (A), bioavailability 2ME7-21
TW5 pseudoislets (B) & HLONES OFu
T IR b= AIZffa> T3 pseudoislets(C)
DRIEL TV D,
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PDX-1, Foxa2, insulin-2, GLUT-2
mRNA & B3 @ E & 7 TR 23580 6
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VI H BT D T LRI E T,

@ A AV W EORERE LD D 5
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® Z/NWza—AX tolbutamide (AR =
JVIRFEHE) 12KV | pseudoislets D7
2 monolayers LV L HEEIE WA
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SITHERR RS MR O 3 IRTHEIE )
T3 —ADRES MR A VIR = VR FE
HEDOL T H—THbD ATP-sensitive



potassium channel (K(ATP)channel)
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@ Pseudoislets TlX tolbutamide ALER
CTEVEE S L a— R ZkT 5 Akt DU
ERL AN SR L7223, monolayers TIE

BRI bR oT, Z0
v a— AR L% Akt DU UER{E
/£ insulin receptor substrate—2
(IRS-2) /P13-kinas &/ L7=A > A U
VS SO EIRUING I AN R
DTHY ., BMITD insulin
signaling @ autocrine fEfl L&z &
ITUW5B, - T pseudoislets Tk
monolayers Z kb U CHfR RIS D 3¢
ELME O 3 RILHEEMEEIZ LY
IRS-2/PI3 kinase #% ¥ % /i L 7=
insulin signaling ® 7 /)L o — &%}
TDIREMENE E > TV D IR S
7=, Tolbutamide LEIZ X 5 Akt V
VAL OMEFRIZEI L CH . tolbutamide
WLE 2 XD pseudoislets @ JF B3
monolayers X Y @A A A W
BBERLIZZEICLDEEZBNT,

® Caveolin-1 O HIIAEIZ L A8
2235 pseudoislets TiE monolayers
WAl (REREiLkx) T ol
WRITER RO vz, Bl TIX
caveolin-1 |THEf@E L LV &4 &
U VR O EIC BB I RET D
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® Pseudoislets O kLA P T )L—
Yett |2 X 2 RERIBLES Tl O O A
JART R =V AR LB RS
nit, A7 xznwmr A4 KB K
(pseudoislets) iX B fifd & L CTOHEEE
PIGMHALT 2 Z EMARETH D EE X
HILHEN, RHOEEETIIT A b—v
AN OB DTN MLETHH Z &
DRI S T,
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A7 A RIBERR TNV a—R T 5
A A Y WREDTEMAL, ANVR=VIRFE
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insulin signaling DOJEM L. EHITA A
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