<RNE,

;f Kobe University Repository : Kernel

R
4ope

PDF issue: 2025-07-05

14 VR VRS MSEFEREEAGLUTADIIRERZITICE
7 B syntaxindfE S & HMunc18c DREBEAR AT

&M, BARR

(Citation)
HAKRZESZELE, 63(1/2):49-54

(Issue Date)
2002-12

(Resource Type)
departmental bulletin paper

(Version)
Version of Record

(URL)
https://hdl. handle. net/20.500. 14094/00317265

KOBE

\j].\]\'l:lihl'[ Y
J

%)



49

1 v R ) vESEEEEA GLUTY OMEEBITICE T 5
syntaxind #5& 8 H Muncl8c D HEEERET

® B 5. B

HRERFARFEREZRMFARBHCA D TEFHRE  HRRAH - HLEE - Bk

EgSE T651-1302 MR MILXEERAHET S TH1 -1

BEaEERE AR

TeL 078—987—2222 ()

BH 5AR

E-mail: hshinoda@k3. dion. ne.jp

CERR144E 9 A 26 H%=A)

ZE W

ERffERIC B T 51 v R ) v RS EEINEIRA GL
UT4H 4 v 2 ) vRlEc X v lEE~BITL, 0
LiES, BA Y BBRIT, syntaxind, SNAP23, VAMP2
LW - SNARE EAMPEELSKBIEEEZRIT &N
MonTWwWb, LA L syntaxind & EHTH 3
Muncl8c OBEFE R ZBIAI TV LV, L iF
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BRI HERCRERELE L/, o€/ 97
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C57/BL6 =¥ X & OAARIZL Y Muncl8c ~5 1/ v
77 k= 2E2E,

< v 2 BERARMESF R 0 A% & RERTHER~ D LFFE
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1 Muncl8c # €/ v 7 7o AR < v X DEEEIZEHIRET
IR 15 HEOM~Y 2 X 0 ERERD L, wuv<Y v TREER, %Y
v, HE Qfa%5F 720 A. Muncl8c %€/ v 27 7 R <y IR 571
REES RS, BB 2K, KHIOFICHABAL %D 5, B. Muncl8c
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ORIME(RR) . FERSEME: % 178 5 7K EWr, C. Muncl8c %€/ v 7 79 bMaR<
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Plasma Membrane Intracellular Membrane
Muncl8¢ Muncl8c Muncl8¢ Muncl8¢ Muncl8c Muncl8c
Genotype:
P (-/-) (+/+) (+/-) (-/-) (+/+) (+/-)
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T, Muncl8 DBRTO+R €0 -7 TH 5 Vpsddp M
syntaxin D& €0 — 7Tk % Tlglp OFRNTOEL
ELCERTHE LV I MELELEREHDHDT
% 5(14)0

Pk, syntaxind #5&%EH T35 % Muncl8c 2 #if2
MIZBWV T syntaxind OLELICTFET 5L &b,
fedE i O KRR O IEE B FEICEE S HEL R
LTWw3Z &, S5icidfEffigicsir 3 GLUTS /h
fan A v 2 ) MARFHEMRBITICESETRIZV S
EMEERRE T,

# B

FEERZBICH7D, Muncl8c / v 7 77 b= v
2Rl TRV W B — R E B L UBRR <
U 2 DI SHAV O FER)IBEA, KRS
FEICIIAXDEHBL LT T, RRCATHES
frich o CHRETEV CRHBAZRICER VL E
ERS

Plasma Membrane Intracellular Membrane
~ Muncl8 Muncl8 Muncl8c Muncl8¢ Muncl8 Muncl8¢c
Genotype: = ) (+/-) (~/-) (+/+) (+/-) (~/-)
Insulin: -+ - + - 4+ - + - 4+ - 4
Blot:
GLUT4’
X4 BERGfRLIC BT 5 Muncl8c 4 v 2 ) v {&FEH GLUTY SlaEK i Tic B L3¢
-2

YR 13.5- 15 HE O v 2 L D EIRAE O L, Hikicio# L - BEcIsl
HlEEESL, MEFEEXRT-12BERERICH L, 9225 v T oy Mok
EZESES Bug DBEAEZKHL, HCLUTAHIAKTA &/ Tuy 2T -1,

(52)



1)

2)

3)

4)

5)

6)

7)

8)

X #®

Suzuki, K., Kono, T.: Evidence that insulin
causes translocation of glucose transport
activity to the plasma membane from an
intracellular storage site. Proc. Natl. Acad.
Sci. U.S.A. T7:2542-2545, 1980.

S.W., Wardzala, L.J.: Potential
mechanism of

Cushman,
insulin action on glucose
transport in the isolated rat adipose cell.
of
transport systems to the plasma membrane.
J. Biol. Chem. 255:4758-4762, 1980.

Cain, C.C., Trimble, W.S., Lienhard, G.E.:
Members of the VAMP family of synaptic

vesicle proteins are components of glucose

Apparent  translocation intracellular

transporter-containing vesicles from rat
adipocytes. J. Biol. Chem. 267:11681-11684,
1992.

Tamori, Y., Hashiramoto, M., Araki, S.,
Y., Takahashi, M., Kozaki, S,

Kasuga, M.: Cleavage of vesicle-associated

Kamata,

membrane protein (VAMP)-2 and cellubrevin
on GLUT4-containing vesicles inhibits the
translocation of GLUT4 in 3T8-L1 adipocytes.
Biochem. Biophys. Res. Commun. 220:740-745,
1996.

Cheatham, B., Volchuk, A., Kahn,
Wang, L., Rhodes, C.J., Klip, A.
stimulated translocation of GLUT4 glucose

CR.,

Insulin-

transporters requires SNARE-complex proteins.
Proc. Natl. Acad. Sci. U.S.A. 93:15169-15173,
1996.

Araki, S., Y., Kawanishi, M.,
Shinoda, H., Masugi, J., Mori, H., Niki, T,
Okazawa, H., Kubota, T. Kasuga, M.:
Inhibition of the binding of SNAP-23 to
syntaxin 4 by Muncl8¢c. Biochem. Biophys.
Res. Commun. 234:257-262, 1997.

Kawanishi, M., Tamori, Y., Okazawa, H.,
Araki, S., Shinoda, H., Kasuga, M.: Role of
SNAP23 in insulin-induced translocation of
GLUT4 in 3T3-L1 adipocytes. Mediation of
complex formation between syntaxind and
VAMP2. J. Biol. Chem. 275:8240-8247, 2000.
Tamori, Y., Kawanishi, M., Niki, T,
Shinoda, H., Araki, S., Okazawa, H., Kasuga,

Tamori,

(53)

9)

10)

1D

12)

13)

14)

53

M.: Inhibition of insulin-induced GLUT4
translocaton by Mucl8c through interaction
with syntaxind in 3T3-L1 adipocytes. J. Biol.
Chem. 273:19740-19746, 1998.

Thurmond, D.C., Ceresa, B.P., Okada, S.,
J.S., Coker, K., Pessin, J.E.:
Regulaton of insulin-stimulated GLUTY transloca-
tion by Muncl8c in 3T3L1 adipocytes. J. Biol.
Chem. 273:33876-33883, 1998.

M., Maia, A.S., J.J.,
Brussaard, A.B., Heeroma, J.H., Vermeer,

Elmendorf,

Verhage, Plomp,
H., Toonen, R.F., Hammer, R.E., van den
Berg, T.K., Missler, M., Geuze, H.J., Sudhof,
T.C.:. Synaptic assembly of the brain in the
absence of  neurotransmitter
Science 287:864-869, 2000.

secretion.

Yang, C., Coker, K.J., Kim, J.K., Mora, S.,
Thurmond, D.C., Davis, A.C., Yang, B,
Williamson, R.A., Shulman, G.., Pessin,

J.E.: Syntaxin 4 heterozygous knockout mice
develop muscle insulin resistance. J. Clin.
Invest. 107:1311-1318, 2001.

Thurmond, D.C., Kanzaki, M., Khan, AH.,
Pessin, J.E.: Muncl8c function is required for
insulin-stimulated plasma membrane fusion of
GLUT4 and insulin-responsive amino peptidase
storage vesicles. Mol. Cell. Biol. 20:379-88,
2000.

Thurmond, D.C., Pessin, J.E.: Discrimination
of GLUT4 vesicle trafficking from fusion
using a temperature-sensitive Muncl8¢c mutant.
EMBO J. 19:3565-3575, 2000.

Bryant, N.J., James, D.E.: Vpsd5p stabilizes
the syntaxin homologue Tlg2p and positively
regulates SNARE complex formation. EMBO
J. 20:3380-3388, 2001.



o4

Investigation of the functions of syntaxin4 binding protein Muncl8c
in the insulin-stimulated GLUT4 translocation to plasma membrane.

Hiroaki Shinoda

Division of Diabetes, Digestive, and Kidney Diseases, Department of Clinical Molecular Medicine,

Kobe University Graduate School of Medicine

Abstract:

The SNARE proteins including synaptobrevin/VAMP2, syntaxind and SNAP23 are
proposed to play important roles in the insulin-induced GLUT4 translocation in adipocytes or
skeletal muscles. However, the functional roles of the syntaxin4 binding proteien Muncl8c are
not fully understood in the GLUT4 translocation process in adipocytes. Therefore, we
generated the Muncl8c-deficient mice to direcly investigate whether Muncl8c plays critical
functions in the insulin-stimulated GLUT4 translocation from the intracellular compartment
to the plasma membrane in adipocytes. Homozygous Muncl8c-deficient embryos (Muncl8c ")
die at embryonic day (E.D.) 12.5-15, displaying multiple abnormalitites in neural tissues and
eyes. Thus, we obtained the adipocyte expressing no Muncl8c proteins by differentiating the

S -

fibroblasts derived from Muncl8c” embryos at E.D. 13.5-15 into adipocytes. No

morphological changes were detected between the adipocytes prepared from Muncl8¢c ~~ and

** embryos. However, the protein expressions of syntaxind which is a binding

from Muncl8¢c
partner of Muncl8¢ were decreased in adipocytes expressing no Muncl8c. Neither the
insulin-stimulated glucose transport nor the insulin-stimulated GLUT4 translocation were
significantly changed in the adipocytes derived from Muncl8¢ "~ embryos compared with in

/ot

the adipocytes from Muncl8c embryos. These findings suggest that Muncl8c plays
important roles in the normal development of the neural tissues in embryos and in
stabilizing syntaxind in adipocyte but not in the insulin-stimulated GLUT4 translocation at

least in adipocytes.
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