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HERICB T 3 EEGMEEREEO L >E LT, B
AR BB TOA v 2 Y VHEBICHd 3 2 v a —
XD AABEETH 5, COBRBETERELHE %
HoTWB0DH, 42 REWERXEEAGLUT
LOMRBRD SHIEE~D F 5 v R0y —va VY TH
5, —7%, FEDTHERIZMEREARE TIC cortical actin &
FEIENL 5 actin ORBIRIEEAE L TWVW53, ZOEER,
3T3-L1 fufas sk fsiifmpa~ &b l, #®o4 v 2
) vREWEER L LRICHEBIT S, WAlEL oY
ANWZARY 7 —i2 XY GLUT4-Tmyc-eGFP 2RI X
72 3T3-L1 EffAaE AV, 4 ¥R ) VRIBIC X B
GLUT4 D b5 v Rul—va yBEICBT 3
cortical actin OD#EBEA T L 7o GLUT4 3 100"M
DA R YR THEREICELT 5,
Latrunculin B T cortical actin #&%E#EL 20,
Jasplakinolide iZ T cortical actin O FEEEAHH] I
&, GLUT4 R4 v 2 ) YRIBLIC X D IR E T
Bi3g s b00, fifaEm~oBH3IHEE i, L
t&b, IEFMICE VT, HEEKEET D cortical
actin #1513 GLUT4 2 &8 9 2/Masr ek £ ©%
TT20ICRHBETREVSOD, (HEE~REL
GLUTY il E~EH T 2 DIcERLEEH 2HE -
TW3 I EWRBES N,
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EREMEEZIEL, EERLIMEEESET2E0E
HMo—o& LT, IRIFMigCEREITOAL v 2 ) Vil

BUTd 57 FUERYABDD B, 1 VR Y VA
YR VRBEREESET S L, Beoflany vk
ERE2N L TREICEEBRCBEBEIhT03 4 v X
) VAR RERAEIE (insulin-responsive glucose
transporter 4 : GLUT4) % &#/NE (GLUT4 /NME)
DFHRAEATEIT (5 v Rayr—vav) L, flEE
LRET B, ThiTk D, FEEETEEOFIR SIS
bicoan, BERBROMBETh /v a — BB
FHfRE & v o fo A v R Y VIRSEHEER I D A N
WEENET T 5 Y,

FElsfmME I, FEFUREE T IT cortical actin & FEITH
% F-actin DEREEEE T %, actin & I NICHES
THEHY actin ORESZHE T 2EHZ VWL 2
DffEN/NNIEXICEELEELH - TV 3,
3T3-L1 #uRka i SRk ZFMRa A S elfEiaic b L,
NITEBB>TA VR ViEEFEHRED GLUT4 5 v R
o —va VEBERZERE, Bua vR Y VERZ
A BT 503, cortical actin Hi& b 3T3-L1 fHiE
IKBWTiE, Biimia~o2bRIcHE T3, TOC
Eh 5, cortical actin &4 ¥ XV VRS AR L
7RG E D#REICBIS L TV 2 AJREH S RIR &
03, £ Tc,AIZ, EHAETO GLUT4D + 5 v
2o —va iIcEEL, 3TS-L1EMAEIcE VT
cortical actin 73, 4 ¥R ) VR T TcD GLUT4 ©
FEvRBRY =Y VBRIEBVT, SoBRBETOL,
ICHERE L TV 3 2 RET L7,
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GLUT4-Tmyc-eGFP % 38 LU 7z 3T3-L1 A5 B5 ke

F—7—F !GLUT4, +rvRBy—Ya v,
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DAERK,

GLUT4 ®FE—Has v — 712 myc tag %2 THEE
K UMM A v R+ v EKIEICeGFP (enhanced Green
Fluorescence Protein) Z2BA LA GLUT4 a2 b5
7 hEV oY 4 VR &R 3T-L1 BHEFEMIEA
L#®, o 3T3-L1 fAkE% insulin, dexamethasone,
isobutylmethylxanthine % i\ Jg i~ (LB L
feo 4 YR Y VMWD GLUTA REB LU T F ok
WAL ofETHicido{b 8 HHLIBROEMEEH W
7o

2-deoxy-D-glucose DRIV IAB T v &4

12 well B 7 L — b T LEDOFHEIT LD HMLEE
7z 3T3-L1 fghffifa % 2 BffIfliE X ¥ — 7 L 21,
KRH /v 7 » —1A# (25mM HEPES (pH7.4),
120mM NaCl, 1.2mM KH.PO,, 1mM CaCl,, 1mM
MgSO,, 5mM KCl) icT100"™M D4 ¥R Y T 20
SRR L, 5ok vvx (0.05mM 2-deoxy-D-
[*H] glucose (0.25uCi/well)) 2B I -7, K&
KRH ¥ v 7 » — THERR, Hifd% 0.5%SDS T
LU, Ay vFr—vavhv vy —cHilamicil
DAEN S VAT AV b= FTEEERIE L,

SRS A AW 72 GLUT4-Tmyc-eGFP D ffla

WRE DT

B A L 72 GLUT4-Tmyc-eGFP O #EfZH @ B7E it
eGFP OBET, & 7ollasRE~ OB H IR/ AR AL
WWEA L7z myc tag iIKX 3 350 myc bifk & Cyb %
fEasEi 2 kbkEROIHERE S SV ETL,
I SERMEE I THER L.

w R

GLUT4-Tmyc-eGFP % % E L 7z 3T3-L1 fgihfH iz
Z10°M O 41 v 2 ) v 20 RARIE L, S
T IC eGFP & Cyb 03t GLUT4 ofilaNm7E
REE L&A, GLUTY 3MBEAD SlaEE T
BiTT 300, MRERS ~VTRARERICIIE
HLTwiEWwo EHBELZ: (R1A), 512100
DA v A2 Y RIETIFHEEE T L GLUT4 &
REomEEE~BEHL T\, Eoc &y,
GLUTY ofifafE £ TOBITICIE 10 M DA v R Y
YR TR b00, MMIEEEREm A OBEHIZIZ107T
MDA YR VRIBBHETH S EB0h -1,
BIEFIC S VT — 2RO ABERE L& T A, 107°
MDA YR YRIBETRIZEAEERDASSEML
B -t 100"M ORIBTIEZFRLED AL DHE

mh@Ev ol (K1B), Thid GLUT4 OMaiE

REANOBHICBIT 34 R ) YRERSZH & IZITESS
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RERIMEZER L 7o,

Riz, actin E& ZiH I 5 AR EE MK E
Latrunculin Biz T 3T3-L1fElfffa 2 L, cortical
actin #1E % Phalloidin-TRITC T#&E L & T 5,
Latrunculin B O BEMKEFEH ICIEHMAZD cortical
actin #E %2R - /o fflEsEPO LTtz (K2 A, B,
WHB, TOFKHET Latrunclulin Bid4 2 ) vov
TR IBRREERITS b o1, DVT,
4 v R AR D GLUT4 OfIaABEERET L 7-
& A, GLUT4 offifafii s ToOBITICRERLELL
MEDOoNEM -, HREREXE~NO0EHI
Latrunculin B 0 BEEFH s s Tz (K
3A, B &5i, EA LK actin iZ§EA L cortical
actin % tight ICHHREIEE T IcZELL, actin ODFEE
A3 2 MR IE AR M 3 3E Jasplakinolide THE
iz B L Td, 1 v R Y V&kEHD GLUT4 ©
IR~ OBITRIMEI S VWb DD, MIEERTm~D
BHRIME s (K4A, B LRI, MM
FEBEE T O cortical actin #iEid M v X U v#ElEIC X
% GLUT4 ofilam» ofllglE & coBTic 3B %
BZB0doD, actin DBFEEEN LT GLUT4 /N
FaHS RIS ~FEA U GLUTY 2SMlaEm ~ & 2 0
WCEBELEEEA R LTWA Z EMHERIE N,
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INFECGLUTAD S v Ry —va VEEN
DOBRMICALN B LT DO WTDEMIEKETIRL X
nNTVWiEh -7z, SRIOF L OBRFFICBWT, 1 v X
) v OBEEE(SE, GLUT4-Tmyc-eGFP 2 & A
93 ETXDEIC GLUTY OMBNEEEBRE L
fedlh, A VvRY VIZGLUT4/NEDO bS5 v 2ol —
VavE2OOBRETEHEL TV I LSS 5
1o DE D, 1oEMEA» SHEEE coBEith
D, 5 123 GLUTA/MaLHEEE OR& & VS
2ODEREMTH B, £, ThETGLUT4D + 5~
2l —Ya itz 100TM DA YR ) VHERELE
ZohTE LD, Shokkitc GLUTS offifaiEx T
OBEICHERA V) VEERI0'MTHE50
O, HlREE~NOBHRICKLELZREIZI0CMTHS
TEMIREINI, TDOT &L, GLUT4 /MNa & imka
B2 & DomiE@EEICE, Ml TOBTEELD B &
DEWA VR Y VEIBPBETH B T EMBHRIS N,

F-actin i34 v X V) YHIEic k5 GLUT4 D + 5 v~
Aur—va kT FuERDAARICBEb> TS &
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(A)

Insulin 0 M Insulin 10-°M Insulin 10-"M

GFP

Cell Surface Label (Cy5)

1(d) GLUT4 A1 v 2 ) VEREFEHMEIEANEZE

L ho w4 b 2T GLUT4-Tmyc-eGFP 2##E A L 7z 3T3-L1 [glifig2, 100" M BLTF 10" MDA v R Y T
20 TR, P myc FUA THIFRER > ~ v ATV, Cyd #8EE& L7k 2 Ikitikx H O CHRESBEMEIC THE L
72o GLUT4 O#IMABLEE eGFP 0F Bz T (88, GLUT4 ofifaRm~DEH i Cyb odk (F) i< TRET
L7z
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KA 2 ) VIREIICE T 5 GLUT4 OfiflalE & coMiT LMfaRm~0FE L %2, £ ¢GFP Bikiiaicxts 2
KRTEE[L Lo ESOIREILEHETIO M BLIUI0TMIZB B34 v 2 Y VRO 7 F DI D A S % HEt
Lico 3 HIDEERGESRD o P TEHEREZ IR T,
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2 8T3-L1igh5fllaic 81 5 Latrunculin B @ cortical actin %3 2 5h58E
A FnFnhsueM, 20uM, 60uM @ Latrunculin B % 1 BEfALFE L, Phalloidin-TRITC % F \ T cortical
actin 4t L, HESPAME N ICEHEL
(B) Latrunculin B @ cortical actin %3 23R A2 LMASICX 9 % cortical actin [BHMEDOHER TR L7, 3
B D SEERAE R 5 R IERERE L R T,
Insulin(-) < Insulin (107"M) »
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3  cortical actin #EED A v 2 ) VIKEFEH: GLUT4 BEICH 9 23RO KET
2 E[E UFEIC & U Latrunculin B C cortical actin &2 BE L 72 & 20 GLUT4 ofilENEEEZK 1 &
EREOFETHELA), IhzEEtL 2B, 3EOERERL ST TZEERZELIRT,
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K4 cortical actin OFEMEED A v 2 V) VKM GLUT4 B3 2R OME
10 M @ Jasplakinolide % 2 BrRLEE L 72 3TS-L1 fgififiaz A v, 1 EEFEOFEIIC T GLUTY OfHiamN
BEEHEL, IhzEEbLk, 3HOERERN O ERERELEIRT,

WOMENLSESNTE I, ¥4+ A Sy DITLD
F-actin ##%## L 72 », Latrunculin B I & 0 actin
DELGAHETSEGLUT4AD NS v ROy —va v
PIHlEs NG EMESNTVWES O, SEIOKRET T,
cortical actinDFEBAA » X ) VHIBTF D GLUT4
DrNF VRO =¥ a YOEDRT v 7 TUFIHEEE
LTW3 %24 5 72%, Latrunculin B 2T
cortical actin E&EZWE L 72& T A, GLUTY i2/H
Il ci3BE T 548, 5B 2EETH MR~ D
BHAIEIS N, CThosofERED, GLUT4OD b
SR —¥a D5 ITE cortical actin DREE N
RARTH 5 T ENREI NIz, & 5T Jasplakinolide
MIEICB W TS, Latrunculin B Z0LEE L 7-FF & [RlE%
GLUT4 o#ifaiE £ ToBITICITEE D5
- 723, MlEERANOBHIHSHIEs N &5,
GLUT4 D+ 3 v 2ukr—vYa YORET, I
GLUT4 /M & fH Al & o fllS BeFE 1T cortical actin
DODEEEPNETH B EEL o, BEHROERE
MlaTH 5 L6 myotube ICBWVWTH, 4 ¥R Vil
Bt & - Tactin PEETHIRED 5 v 7 ) v 75
AATHE T » TWBERATIC GLUTY 5ERE L, MilgEE

iz,
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BAEBITCEMRESNTVLENT, CofERS
T & L EB I GLUTA /Nass il ic a3 2 0
actin EENEETHEEWVWSI T EEREBLAEHET
H5B,

PIE, AHEIcBWT, GLUT4/NarsfuigEs ¢
BiT LHigiE & g &9 2 BRI, cortical actin D FHE
EHPBERBEABESLLTVEIEEZHELLIT LT,

E -
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Functions of the cortical actin network in the insulin-stimulated
GLUT4 translocation to the plasma membrane in 3T3-L1 adipocytes

Mari Yoshikawa

Division of Diabetes, Digestive, and Kidney Diseases, Department of Clinical
Molecular Medicine, Kobe University Graduate School of Medicine

Abstract:
Insulin-stimulated glucose uptake in adipocytes and skeletal muscle 1s mediated by translocation of

GLUT4-containing vesicles from intracellular storage sites to the cell periphery. This leads to fusion
of these vesicles with the plasma membrane, and externalization of GLUT4 to the cell surface.
Cortical actin structures, which are located below the plasma membrane in adipocytes, have been
implicated in the process of GLUT4 translocation to the plasma membrane. However, the detailed role
of cortical actin in insulin-stimulated GLUT4 translocation has not been determined. In this article,
we investigated the functional roles of cortical actin in insulin-stimulated translocation of GLUT4 by
confocal microscopy in 3T3-L1 adipocytes expressing GLUT4-Tmyc-eGFP. Insulin (100" M) was
necessary for the externalization of GLUT4 to the cell surface, although insulin (10”*M) was sufficient
to stimulate the movement of GLUT4 to cell periphery. Disruption of cortical actin with Latrunculin
B inhibited insulin-stimulated externalization of GLUT4 to the cell surface, but not its movement to
the cell periphery. Furthermore, inhibition of cortical actin remodeling with Jasplakinolide also
prevented insulin-stimulated externalization of GLUT4 to the cell surface, without affecting movement
to the cell periphery. These results indicate that the structure and remodeling of the cortical actin
network in adipocytes play important roles in the externalization of GLUT4 to the cell surface but
not in movement of GLUT4 to the cell periphery.
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