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Progress in the signal transduction pathway of glucose transporter 4 translocation
LI Chen— hong, SHAO Yi- shun
( Insitute ¢ Biop hysics and Biochemisiry, College ¢ Ljfe Science,
Huahong University of Science and Technology 430074, Wuhan, Hubei, China)

ABSTRACT: The entry of the glucose in the cells is a crucial step in life supporting processes. The passage of glucose irto cells de
pends on glucose transporter proteins in the target tissues and the factor regulation of their function. In mammals, i is very important to maintain
blood glucose homeostasis, and the glucose transporter 4 (GLUT4) plays a key role in faciliating glucose flux into tissue to provide maintenance
of glucose homeostasis. In the past few years, the sudy about GLUT4 had made some progress, herein we reviewed the signal pathway of insulin
dependent and independent in translocation of GLUT4 and the mechanism of terninal process of GLUT4 translocation. In addition, we also indr
cate the direction of study in future.

Key Words: GLUT; Signal transduction; Insulin; SNARE protein

GLUT4 PKB/ Aki( serine/ threonine kinase),
GLUT4 GLUT4(+ /-) PKC GSK CISK S6K; PKB/ Akt,
GLUT4 G
1 GLUT 4 Rac PKCE/ )\
. GLUT4 GLUT4 PBK
(231 GLUT4 , GLUT4 , PI3K
GLUT4 , PI3K ,
GLUT4 , P110 ; P85, P85 SH2
. 4 pBRK P85
$H2
1 GLUT4 PBK
P85 P110 P85 P110
. P85 P85— P110( P3K)
1.1 PBK( phesphatidylinositol 3 kinase) . P85
PI3K( 3 ) 2] P85 P85S
IRS( Insulin receptor substrate) , 4 PI3K ,
PI(4 P PI(4.5P 5 - ($HIP2) 3 - (PTEN),
PI(3,4P PI(3,4,5)P , GLUT4 SHIP2
PDK(3’ phosphoinosiide — dependent kinase) , PDK s
* : (No: 30470646
(Li Chenhong) , ,

E- mail: lichh@hug. edu. en @ lichhhug @ yahoo. can Tel 86— 27— 62402578 Fax: 86— 27— 87792024
( : 2006- 04 26 : 2006~ 05— 23)



Progress in Modern Biomedicine 2006 Vol.6 No.7 * 55 -
PTEN GLUT4
1.2 CAP/ Cbl
PI3K GLUT4 , ,
1781 PIK GLUT 4
(PDGF), IL- 4 GLUT4 GLUT4
PI3K GLUT4 s R ,NO ,a,B
50% - 100% P110( s IGF, , G- s
PIBK , GTPys -1
PI3K GLUT4 s
GLUT4
CAP/ Chl 169 CAP bl GLUT4 .
( protooncogene) , Chl APS IRS ® GTPys GLUT4
CAP SH3 s Cbl (PYK2) PYK2,
, CAP/ Cbl (ERK) . PID, (PA), PA
APS CAP  SoHo( Sorbin homology) PKC, PKC GLUT4
Flotillin s , PKC
APS IR el ol : : @c
CAP/Chl IR R CAP (GIPys, EI'-1) B- amestin Sre
G Yo Gyy , PYK2
Cbl SH2 SH3 Ckll  SH2 , Pamxilin  ARF6 ARF6 PIP2
,  Crkll GTP- GDP C3G PLD R PLD, (PA), PA
C3G Rho G TC10 s PKC PIP2 actin
TC10 . GI- GLUT4 ® GLUT4
Pase, Actin SNARE . (
GLUT4 CAP Cbl R R CaMKII( Ca** /
GLUT4 R PI3K calmodulin— dependent protein kinase II)  PKC
TC10 s AMP, AMP
TC10,TC10 GLUT4 (AMPK) GLUT4
, P38 MAPK( p38 mitogen— activated protein kinase)
R TC10 , GLUT4 GLUT4 ,
GLUT4 GLUT4
CAP/Cbl , TC10 PI3K GLUT4 AMPK s AMPK
s TC10
GLUT 4 , , AMPK s 4)
1.3 c GLUT4
AMPK; NO ¢GMP; a,B
s RS Cy G
(PLCY) PLC? s sre GLUT4 s
, SH2 SH3 SH2 PLC? GLUT4 s
R SH3 11
PICY PICY pPIP2
, PLCy DG IP3
PKC PKC GLUT4
e 3 GLUT4
PLC GLUT4 ,
GLUT4 C C SNARE
PI3K, PLC PI3K : ARF( ADP ribosylation factor) ~ GTP
s ARF
2 GLUT4 , A ATP
T , GLUT4. ARF



e 56 ¢ Progress in Modern Biomedicine 2006 Vol 6 No. 7
s v— SNARE( VAMP2/ 3) t GLUT4 into the Insulin— resporsive Storage Compartment is Dependent
— SNARE (syntaxind, SNAP— 23) SNAP NSF upon Both the Amino Teminus and the Large Cytoplasmic Loop. J Biol
NSF ATP . Chem. 2004 Sep 3;279(36) : 37505~ 11
[6] [4] Asheshiva A. Regulating Glut4 vesicle dynamics by phosphoinositide kr
. VAMP2 , GLUT4 . nases and phosphoinositide phosphatases. Front Biosci., 2003, 8 s945—
VAMP2 GLUT4 s 6
[5] Ueki K, Fruman DA, Brachmann SM, et. al. Molealar balance between
’ VAMP2 the regulatory and catalytic subunits of phosphoinositide 3— kinase regur
Syntaxind ’ CLUT4 lates cell signaling and survival. Mol Cell Biol., 2002,22: 9%65- 977
’ GLUT4 ’ [6] Watson RT, Kamzaki M, Pessin JE. At. al. Regulated membrane traf
SNAP23 SNAP25 ’ Syntax in4 ficking of the insulin— responsive glucose transporter 4 n adipocytes.
VAMP2 , SNAP23 Endocr Rev. 2004, 25 2): 177- 204
N GLUT4 NSF [7] Mitra P, Zheng X, Czech MP. et al. RNAi— based analysis of CAP,
SNAP  SNARE VAP- 33 Panto Cbl, and CikIl function in the regulation of GLUT4 by insulin. J Bl
physin VAMP2 Synip Chem. 2004, 279(36) :37431- 5
syntaxind  VAMP2 Muncl8c [8] Summers SA, Whiteman EL, Cho H @ al. Differentiation— dependent
syntaxind SNARE . GLUT4 suppression of platelet — derived growth fador signaling in cultured
{— SNARE v— SNARE . adipocytes. J Biol Chem., 1999, 274(34): 23858- 67
[9] Watson RT, Shigematsu S, Chiang SH. et al. Lipid raft microdomain
compartmentalization of TC10 is required for nsulin signaling and GLUT4
» GLUT4 ’ translocation. J Cell Biol, 2001, 154(4) :829- 40
’ CLUT4 [10] AhmedZ, Pillay TS. Adapter protein with a pleckstrin homolgy (PH)
’ and an Src homology 2 (SH2) domain (APS) and SH2- B enhance ir
GLUT4 sulin— receptor autophosphorylation, etracellular — signal — regulated
kinase and phosphomositide 3— kinase— dependent sigmalling. Biochan
[1] Zisnan A, Peroni OD, Abel ED, et al. Targeted disruption of the ghr 1, 2003, 371:405- 12
cose trnsporter 4 selectively in muscle causes sulin resistance and ghr [11] LorerzoM, Teruel T, Hernandez R. et al. PLCgamma participates in
cose intolerance. Nat. Med. 2000, & 8) : 24— 928 insulin stimulation of glucose uptake through activation of PKCzeta in
[2] Watsoon R, Khan AH, Furukawa M, et. al. Entry of newly synthesized brown adipocytes. Fxp Cell Res. 2002, 278(2) : 146- 57
GIUT4 into the insulin— responsive orage compartment & GGA deperr [12]  Richter EA, Nielsen JN, Jorgensen SB. et al. Exercise signalling to
dent. EMBO J. 2004 May 19; 23(10): 2059— 70. Epub 2004 Apr 29 glucose transport in skeletal muscle. Proc Nutr Soc. 2004, 63(2): 211
[3] Khan AH, Capilla E, Hou JC, et. al. Entry of Newly Synthesized -6
( 59 )
[31] Schmeer M J, Jenny AL, Bulgin M S, et al. The use of capillary elec [36] Kbhn P C, Solize L, Flechsig E, et al. A quantitative, highly sensr
trophoresis and fluorescent kbelled peptides to detect the abnomal prion tive cell- hased nfed vity assay for mouse scrapie prions [ J]. Proc Nat
protein in the blood of animals that are infected with a transmissible Acad Sci USA, 2003,100: 11666~ 11671
spongiform encephalopathy [ J]. J Chromatography A, 1999, 853: 207- [37] Tubl GG. Sequential MRl in a case of CreutAeldi— Jakob disease [ J].
214 Neuroradiology, 2002,44:223- 226
[32] Jackman R, Schmeer M J. Analysis of the performance of antbody cap [38] Hsich G, Kimey K, Gibbs CJ, et al. The 14— 3- 3 brain protein in
ture methods using fluorescent peptides with capillary mre ele ctrophore cerebrospinal fluid as a maker for transmisible spongifom e
sis with laser — induced fluorescence [ J]. Electrophoresis, 2003, 24: cephalopathies [ J]. N Engl ] Med, 199, 335: 24— 930
892- 8% [39] Beaudy P. 14— 3- 3 protein, neuron— specific emolase, and S— 100
[33] Zerr 1. Detedion of 14— 3— 3 protem in the cerebrospinal fluid sup protein n cerebrospinal fluid of patients with Creutzfeldt— Jakob disease
ports the diagnosis of Creutzfeldt— Jakob disease [ J]. Ann Neumwl, [J]. Dement Geriatr Cogn Disord, 1999, 10:40- 46
1998, 43: 32— 40 [40]  Zou W Q, Zheng J, Gray D M, Gambetti P, et al. Antbody to DNA
[34] Shaked G M, Shaked Y, Kariv I Z, et al. A protease — resigant prion detects scrapie but not nomal prion protein [ J]. Proc Nat Acad Sci
protein isoform & present in urine of animals and humans affected with USA, 2004, 101: 1380~ 1385
prion diseases [ J] . J Biol Chem, 2001, 276:31479 [41]  Cunn Serbec V, Bresjanac M, Popovic M, et al. Monoclonal antibody
[35] ShigaY, Miyazava K, Takada A, et al. Laboratory and imaging sudies againsta peptide of human pron protein discriminates between

for the diagnosis of prion disease [ J]. Rinsho Shinkeigaku, 2003, 43
(11): 810

CreutAeldi— Jacob’ s disease affected and nomal brain tissue [J]. ]
Biol Chem, 2004, 279( 5) : 3694



