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HZeRRE® (FEX) Cholesterol biosynthesis pathway enhance regulated insulin

secretion and secretory granule formation in pancreatic B -cells.
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WrgERk RO E  (3£30) : Cholesterol is reportedly abundant in the endocrine secretory
granule (SG) membrane. In this study, I examined the involvement of cholesterol
biosynthesis intermediates and inhibitors in insulin secretion and SG formation
mechanisms. There are two routes for the supply of cholesterol to the cells: one via de
novo biosynthesis, and the other via LDL receptor-mediated endocytosis. I found that
insulin secretion and content are diminished by HMG-CoA inhibitor lovastatin, but not
by lipoprotein depletion from the culture medium in MIN6 -cells. Cholesterol
biosynthesis intermediates, mevalonate, squalene, and geranylgeranyl pyrophosphate
(GGPP) enhanced glucose-stimulated insulin secretion (GSIS), and the former two
increased insulin content. The GSIS-enhancing effect of GGPP was also confirmed in
perifusion with rat islets. Morphologically, mevalonate and squalene increased the
population of SGs without affecting their size. In contrast, lovastatin increased the SG
size with reduction of insulin-accumulating dense-cores, leading to a decrease in insulin
content. Furthermore, insulin was secreted in a constitutive manner, indicating
disruption of regulated insulin secretion.



AR TERR
(GHEHAL - 1)
[ERESES RS & @t

200 7HE 1, 700, 000 0 1, 700, 000
200 8 1, 700, 000 510, 000 2, 210, 000
200 9 1, 600, 000 480, 000 2, 080, 000

FEE

FEE
&t 5, 000, 000 990, 000 5, 990, 000

oRsr B © EHE
PR OO - AIE « BERIES: - il
F—U— F A - M, TR, R

1. WFFERRME LY DOE =

W WHIIEIZ & £ 2 250 3 WRRL T =
NTHEED N T AANIEIECRICHET S
Fw hU—27 (T6N) S HFE ks b,
IS UABERI 1T i 7 L 3 — A 72 ¥ DA Sk
Lo Tl @a L NAEMDRILVE PR
M &, RVE TR E A LT
AR - MRS Bz U, & OEREZ &I 5.
& AT AT IR > © N 0 WAl a2 B D
ML THREEET D L R & & b IC R
MW U BVE G WREDME T T 5, 72,
BRI S e N Wi a X2 o RERB R LS
P _RTHERIE & RVE CEENEAD LT
%o B, RO BRI S T
D03, ~ U AWE B ABAE H SRR MING (XIEH B
R L REED 7L o — AR A > A Y 5y
WS — 2 T m T OO, FERIEIIED L,
A A CEREITRAMEO 11/10-1/20 Th
%, UL, FHTH MING 1% B ks &k
OHRTIEEbEWA A v EEET, BT,
Z v M B AlIE SRR RINmSE (BRI 2 & 7
P A AU CERITIMING D 1/50 THD
5, BRI IEE I E Y, E72, [T MING
fach MO EZERERLE AR UF
| L, BN L 72D, T, AV
2 o EBEMERBORME D & T
HERIEL & BRI IR O BRI H D | £ m &
%o AT WAHIRE D BE SR TTHE B XN 53 WA C

oo RAL—v g Y—F

WERIEL DD R, FIZERLY A XD/
{bEBEETE D, DR AT 5 & &
IWEDOY A RIKRE L AR ) —~
TR T A A ) v FEEKS v
7 CH B 5 ACTH RifBE{A POMC 23 % D5 T &
Do DFED | AFUWMERITIT AR LT BT A %
EMEARLCER I D %S PC1/3, PC2, /LR ¥
VARTFH—E E RENRET DM, HGE
DTLIHE L 72 N 53 WA HE IR C I FERL I B BE AMIK
TLT, 20O DERFENED L, mrES
Sy AT ERL CIE X 2 R EI M W B b
D5 7 TR Ly AR W v T
N5, LaL, WO IER O EIG 2 842
T5HE, HROBERLONLLELRNHD
FECNAT T ¢ —|TE A R & YEFERE X
KHBOBARR] & B OGN EDE ERKLY LD
VTR R 72, TEREECIX GHoma @ X 9
IR AT (GH) FERIEDS Hhig iy L < fR
e TWD b D13 d % —77, PRLoma D XL 9 I
717 7 F > (PRL) FERIANIH L T 5 s
2\, ACTH PEAE IS CIX RN AR DR LN
FHEL T, dense 72 fBAL, pale 72 FRALANRE
35, £72. HWIERIIAFET 253, M
ACTH 25 BE&H- L T2 uY silent adenoma % &
%, T, HRIZHEAL T, TOHKT LE
FRPR S HER] C = 72\ null cell adenoma & 48

EEAE .

i1



2. WHEDO BT
WD FAITIR~T= K 912, 72N FERL
WZDEIBNRNTZT 4 —NETDHDEA
I ? FORKFE L TRITMEN = AT
o — A > Tnb EEZ TS, B
DIET HRGE 7 —F IS WAk MING,
AtT-20, PC12 D4y WAERL A 3 = K5 L Al
T - L, ZOER DL AT
m—wﬁ%%ﬂmb\ﬁﬁﬁ#¢QME
40-45 mol % Z 7R3 A3, MR EA e & 25-35
mol %K FT 52 xR L, FIC,
GHoma OFRR/IEITZ 2 L T F/F YA I, GML
o7 VA FEEHRIEEE LT b,
Lipid raft RO IFEM K EZ T O Ta L AT
=L Kb < <, —J% PRLoma @ PRL
PRIXa L IEmETROAINT, M T
VAT RELTZRNOT, 2L AT7Ta—/LR
KohdTnweBbnsg, BIZHEBRICa L
AT 1 — LA REESE HMG-CoA reductase DFH
E=X| lovastatin =° pravastatin 1E1E FIZ
N WMEZ R L TR VAT a—
NS D L BRI L, AT
VISHIBRMAD E W EIND X HIie b, o
IO, AXTF N Ko THFENTTHE L 72N
Wl &R C X 9 ik N2 B Tx 5,
ZOX D 7RG, R HEREHESE A LA
T 5 LRI L AT g — LA RS R L
CHERIZAREDME T35 ), TR = L 27
o — VAL DN 35 & ARV URIBRR, =
VAT a— Va2 R0 E (Blzidke s v
N7 T = 111) DMERMERR IR 2> B i i oS
SWED ), THERIEN G 2 AT 7 —/LiR
TS W EFRIBDRT-ND ) EE XD K
Il oz, RTINS DE X & RGE
T2,

3. WDk

R L B X, TR A-EIRTHF
Feh iR a L AT a— L & A IWERTE RIS
DOWTHBEMNZT 5,
A, VAT v —VERENEEZ HW RO A
VAN UMW

MING #AEZ @ v SRR iMmiE (FBS) &=

VAT m—/LREM]E (LPDS) THEL., 1
VRY Ly E TR, MING MR, &2V
a—Z (HG) FIPL T A R Y > 53is & M
A VAN VERICELERE o T, RIS
HMG—CoA 1 JTls4 fHLEA 1 /S 2 2 F o Tifiia
Na L AT —LalaEmzdeA Y
VOMAMTE LML S, A VR VER
XaRNAEF U E G2 IR ORRZH L TRy
A Lz, ZoZ &b, M=o
AT 10— )LEEA MING oA AU U H
DAL AT — WK ThDHEE X,
B. 2L AFa— VHEEA NG R—F X
I T VRO A R U
WIZa b AT — LR A N8 x— K
LA T L% MING MEICNZ TA A
VMEA VA VEBREFRANTL, AR
— M, ZVva—2fEA R U WE
L6 fFlcmst, A A E&E% 1.5 5%
NS, 277 b A x— kA
QY EASTASY (Wit
C. a VAT u— )L AL R RARGGPPH kS
BEEOA AU oMW

FPP(Z7 7 LRI Al V) IZ2 L AT
72— /LB TR R, U BEOT L
=BICEE R a L AT e — VR TH
%o T L= H RIS T GTP A S
H N7 ’E Rho, Rac, Rab, Ras 77 I U —
NV, MBI TIIY T =17 T =&
DX 77 E Rab3a, Rab27a, CDC42 Racl
WA AN W EFIES 2 & HE ST
W5, MING HIHEIZ 10 u M GGPP Z¥RAN L Chs
BIHE, Za—2AflHA A T
2.3 fglzEEmL 7=,
D. GGPPIZ L BT v MNMEENODA LAY &~
anis

WIZ T v MR & F O TR FE 7 R &
1To72, GGPP M2 % & 7 v o — Al A v
AV WD — 7 B3R 2 fEE L o Tz,
E. 2 VAT v — VAR R AR D 50 WAERL
AP AN AE S e S

OQNAFF U AT T LY AN R— R,
GGPP 171E T Ch5#E L 7= MING HEfa A & 53 Uk
Rz L, s a U A7 o — VR % 7




A7z, BRI L AT o — LRI, RN
DOFERIED 48 mol%lZxf L Tr NAH F v
24 mol%, AN x— K 59 mol%, A7 7T L
> 64 mol%, GGPP 48 mol%% &~ L7z, &I
WEDa L 2T o —ICkaT 5827 L b
77 =M (Sglll) ORI RTEE. Ao
a2 hr—/L% 100 £ 35&, AR —h
X 107%., A7 T L% 127% E B L Tuy
BDOIH L, B/RAEF UFEE T Tl 43% &
T LTz,

FICRAT, IEE PSR CHRR A Bl L
7o SyUAEERI O EARIL 300400 nmTdH D A3,
0N A B F U AFE T T 500 nmPL b O FERE 2
U7z, b—F O uEREIL, 2> b
n—)LC84.2 = 10.7 / 100 pm’, B/RAH
FT 61.4 £ 16.4 /100 pm* & 720, @
AL T AFHE T TR B Lie, —,
AN Rr— KR T L UTE 1289 £
19.0/ 100 pm* . 117.7 *+ 15.8 / 100 pm*&
HERIEASHN L 7=,

4. BFIERRE

AL AT m—UE, NN O E 2 IR E
Thrb, aLATFa—/iL, B MRTHSY
WERL DFERIEL & DR E &, FHRIZ )7
BORFHCHEETH D, HIZ, GGPP (X, MING
ML 7y MER T L a—AJIEA > A
U v e Uz, > T, GGPP XA A
Uy WERTHEAE L THHIfFcEd L
B2 GaHra) .

5. E7pdEFKmCE
(WFZEARFKAE . WFFE L M ONEHERT JE 3 |12
EN 7Y
(MesEam ) (B2 1F)
(DA simple method to induce differentiation of
murine bone marrow mesenchymal cells to
insulin-producing cells using conophylline and
betacellulin-delta4. Hisanaga E, Park KY,
Yamada S, Hashimoto H, Takeuchi T, Mori M,
Seno M, Umezawa K, Takei I, Kojima I.
Endocrine J. 2008 55, 535-543, 2008 A #Hify

@Exophilin4/Slp2-a targets glucagon
granules to the plasma membrane through
unique Ca2+-inhibitory
phospholipid-binding activity of the C2A
domain. Yu M, Kasai K, Nagashima K,
Torii S, Yokota-Hashimoto H, Okamoto K,
Takeuchi T, Gomi H, Izumi T. Mol. Biol.
Cell. 18, 688-96, 2007 A #if

6. WFIERHR

(D WFFeAREE

A 83 (R f#3%) (HASHIMOTO HIROMI)
FERG RS - A RFR AR SET - BhF
MeE%S 30323372



