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Effect of Insulin on Some Membrane Proteins Possibly Related to Translocation
of Glucose Transporter In Rat Adipocyte

Jong Sik Hah
Depariment of Physiology, College of Medicine, Ewha Womans University

As much as 293% of GLUT4, 455% of GLUTI, 585% of clathrin, and 17.2% of insulin
receptor imraunoreactivities in rat adipocyte plasma membranes(PM) were found to be insolu-
ble upon 1% Triton extraction at basal state. By insulin treatment the distributions of insoluble
fraction were changed by 162% of GLUTY, 485% of GLUTI, 653% of clathrin and 31.0%
of insulin receptor, respectively. SDS-PAGE revealed that the Triton-insoluble PM fraction
contains a number of protein species including 110, 80, 70, 50 30—33 and 15 KDa polyeptides.
When PM was prewashed with alkaline buffer and 0.5M Tris buffer, which removed most
of extrinsic membrane proteins including clathrin and AP-2 from PM, virtually all of the
GLUT4 and GLUT1 in PM became soluble in 1% Triton. Subcellular fractionation followed
by Western blot indicated that AP-2 distribute to 4.8% at PM/NM, 25.7% at HDM, 389%
at LDM and 306% at cytosol, respectively. An insulin treatment which increased GLUT4
content in PM by 1.5 fold increased the AP-2 content in PM nearly 2.3 fold with a concomitant
decrease in cytosol AP-2 contents. These findings suggest that subpopulations of GLUT4 and
insulin receptor in the plasma membrane of adipocytes are in specific association with extrinsic
proteins, possibly clathrin and/or AP-2, and this association may play a key role in the transto-
cation mechanism of GLUT4 in rat epididymal adipocytes.
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1. AEN=

GLUT49] c-terminal(residues 480-491 T3 477-
492) peptidesE Davis5” 7} Haspels'09] o]
w2} FA438+g o1 o] &L Keyhole limpet hemocy-
anin(KLH)$} coupled A1Z)ZE conjugate® 71E 4
Fl8te] oF 63F Y& dI 56TA 3083
7}43te] complementE inactivated A]Z1F —70C
o] H#3lgtl. GLUTI(RaGLUTRANS)# GLUT4
(MaIRGT & RaIRGT) @Y E A E Eastacres
Biologicals(USA)i-"i—E] T84t} Clathring] k-
ght chain & 2 A&dFEA ] A& Sigmakt
(St. Louis, USA) 28] F+9]3}54t}. Western blotg-

Alek& Bio-RadAH(USA)ZX-E, ECL reagentst
AmershamAF(USA) 25 -¥], protein A-peroxidase:
Zymed LaboratoriesAH(USA) 2 3-8 T4 3ttt

2. Ma
1) XMz 3 Mz OjM+xe] Z8
874} Sprague-Dawley F| & ZFolE2 A

7]3L epididymal A2 & wo]ifo] HEPES-buf-

fered Krebs Ringer(KRH) £ o] ©131 Marz%!V

o oz AYMEE E3dch &, 23

7t 2 AA 20 o]E 0.5mg/ml¢] collagenase(Wo-

rthington, Type 1)} 2% $-38 3 &2 % (bovine se-
rum albumin) @ 2mM D-glucose7} = 87C]

oA 30~458 FUF HAS) 5 FHA di-

gestion A|Z T} o] & nylon meshE %38} 3~43)

e F 30~40% packed celly WEO] AL

7HA 37Ce] BASFHI AA WS 7 HA

A#e EY3Y] 95t WA AEAZE FA7

(Thomas Scientific Co.)E 2,000rpmolA 104 3

BeEo2 AELL B F]|T BelshamF !9

wye g 7 £EE& £
Zk B8 1,600 x g9] pellete. 2 X-¥] percoll/suc-

rose gradient centrifugation® & plasma membrane

(PM) 3} nudei-mitochondria(NM)& ##]3}1, 40,

000 x g pellet2 high density microsome(HDM) 2.

Z, 170,000 x g pelletd low density microsome

(LbM)o.2 B33t}

2) Western blot 2t

Laemmli'® W o2 A7/YEL HAISE 20%
methanol, 192mM glycine, 25mM Tris(pH 8.3)¢]
SE A 4217 F¢F 100voltz ¢l A -2 pitrocel-
lulose paperZ transferd}i. Poncean § &Ho=
HAste] o]FE FUstAct TBS £ (150mM
NaCl/10mM Tris pH 7.4) 2.2 A&F§ ¥ GLUT-1,
GLUT-4, Q18 #44 2 AP-2 59 13 &A%
1417} E<t incubadond}il 2X}E protein A conju-
gated peroxidase(l : 2000) ¢} 1417} B¢ ¥ incuba-
ton 8+¢lth. TBS {2 s587H 23] M F 3
ECL Western blotting detection reagentsel] 187F
uh-8 A 1% X-ray film(KODAK, X-O-mat) o] 5~20
2 x2AA A4} Xray 2% filmE densito-
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meter(Gilford-Response series, Ciba Corning Diag-
nosis Corp.)®E scanningdle] AFHo =z HHS
Taha Zb S el &2 WA =v) R HlwEt
Bt

H]Eﬁ ’”9] ‘i‘i A& gl gl A (intrinsic pro-
tein) 3 2Foj el @ (extrinsic protein) 2 £ 317]
$138}ed Triton X-100(Tx-100) 2 &3 A1 o} PM(2
mg/mD-& 10mM Tris(pH 7.0), 5mM EDTA, ImM
phenylmethylsulfonyl fluoride @ 50mM sodium
fluorided 343l PM g2d (4o BHA121
% Tx-100¢] 108] 20 L 718he] H= Tx-1002]
Fe7t 447 0.5, 1.0, 2.0 2 3.0% 7 HEE FFl.

L&A 3087t A9 F A th7) Eppendorf micro-
centrifuge® 12,000 x goj|A] 1087 48835t
FEA(&A PTG AAE(BEAH PME £
ok ZAsd meEtds PMI Tx-100 B84
PM-g- 20mM Taps, ImM DTT, 10uM leupeptin, 1
mM orthophenanthroline & 0.5M Tris-HCl 2%
A o] incubationA)# dathrins} AP-25 ¥ 35+ o9
9l ds AAHEL S8 PMA EEA PME
Z}7} 10% polyacrylamideE A}-&3F SDS-PAGEZ
5t h

4) 2l&Rle XA

F AWAEA Q& o3 Exgh-oulx o]
translocationS #2317 3t Eejd HIE 3
oMe] 1< 8 (porcine)g ¥HH-3H= KRH ¢354
3087t incubatdonA|F|iL ZHA] Q& ] 9=
KRHE 33 #& 3 JAE7 whio= PM, NM,
HDM ¥ LDM E8oz EfAz & —70coﬂ
JE R AP

= O

g d e Lowryw”u HEoz 264
o} Tx-1007} ¥] & A] o) A optical dens1ty—§- =
o] Tx-1008 ¢33 AAS T gl
£A3 QI Tx-1007} 0.5, 1.0, 2.0 & 3.0%7} 3
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Q149 ATF PME ¥z|8li Western blotg
AAE A3 GLUTIF dathring] EX = A9
HEo] Q1th(Fig. 1, IA & D; 1A & D). o]&&
27k Tx-1002 AX ¢ F &34 PMFH B84
PMo g Ealsled GLUTI %Jiﬂi Western blot2:
AA|5l3 densitometer®2 BHS =AHRXE A7
Agde AHYSA g2 PM°1]’~1T‘E €34 PMd]
54.5% E8A4 PM] 45.5% EIE3F, &4
A PMoAE §3HA8 PMo] 51.5% EEA
PM] 48.5% £ E3tF T} §H Z2 A Z oA cath-
rin(light chain) 3% 2 Western blot& A A g+ A3}
d&de HAHA T PMIAME %a}w PM]
41.2% B84 PMd] 58.5% &R\, dEdHS
AZF PMA M §IHAE PM] 34.7% ﬁ%"é
PMd]| 65.3% ZEA) 389}

2. laRlo] XM Eee GLUTS & Q&R
EA0f 0|x= &

d=ds AFstA gL PMHA AedLS AT
PME GLUT4$} <1&8 842 &A= Western
blot& A A]38}3 densitometer® HA-2 &4 BAE
A% dsds MYHA gL PM Blsld AF
= i{ﬂfﬂ- PMoﬂ GLUT49] <¥o] ¢F 35% =7}
sdm FEAE 54.7% 2 728G TH(Fg.
2, 1A & D ; IIA & D). 0] 5 Z}z} Tx-1002 X %) 3
* &34 pM3 B84 PMOE E3to] GLUT4
FAZ Western blorg HAISL REXE £33
2% Jded e AY}A ¥& PMIAAME &4
PMol] 70.7% B84 PMo| 29.3% BEEsgm, o
€95 AT PMAAME G314 PMI] 83.8% &
44 PMo] 16.2% EX3IGTH §H 22 A B4
d&d FEAY FAZ Western blotd HAE
23 JdEde AH}A &E PMOIAE &34
PMol] 82.8% E&Al PMJ)] 17.2% HE X343, ¢
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Fig.. 1. Western blot analysis of GLUT1 and clathrin in plasma mcmbrane of adipocytes.

1. Upper panel illustrates the immunoblots of GLUTI. Lower panel illustrates the immunoblots of
clathrin light chain. A-C © Without insulin treatment. D-F . With insulin treatment. Lanes A, D © Intact
plasma membrane. Lanes B, E: 1% Tx-100 insoluble fractions. Lanes C, F: 1% Tx-100 soluble
fractions.

II. Densitometric tracings of GLUT1 immunoblots of the upper panel.

III. Densitiometric tracings of clathrin immunoblots of the lower panel.

28-S AT PMAME &34 PMo 69.0% B <&l 543% PMo] 284 Z7}3191, qrosold]
42 PMof} 81.0% B¥E&¢t} AN 75% Z+ASH9 ) (Table 1).
3. el&io] xigtMZEatel Ap-20) DiX|iz FE 4, ™x-100 E34M pPMzl 224 PMe SDS
N HY}A e AYHEY JedE PAGE H|W
228 AGALE Z4Z subfractionatondtil 2zt Tx~100 £3]4 PM3 24 PME J7|9g %o
232 dAFY SDS-PAGEE ¥ AP-2 A2 RS ZAd g Exo Zolrt YithFig

Western blotg AlAjdte] AP-2 Guide] BT E
238 cH(Fg. 3). Q&AL AHASHA e AX
] AP-29] £ X = PM/NM, HDM, LDM H cyto-
solo] Z+Zr 4.8, 25.7, 38.9 & 30.6% QL, A=H-L
A FolAE Zh7t 112, 274, 583 L 8.0% 2

4). Tx-100 &4 PME& 110, 80, 70, 50, 30-33
gl 15KDa polypeptides® T3 d#He] g
EXE vVeEhdeu €518l pHel Tris-buffer®
HAed olEY HE-EL &45AEd 53] 807t
15KDa polypeptides7} 2rj e A & Ao 714
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Fig. 2. Western blot analysis of GLUT4 and insulin receptor in plasma membrane of adipocytes.
1. Upper panel illustrates the immunoblots of GLUT4. Lower panel illustrates the immunoblots of
insulin receptor. A-C  Without insulin treatment. D~F : With insulin treatment. Lanes A, D ! Intact

plasma membrane. Lanes B, E
fractions.

. 1% Tx-100 insoluble fractions. Lanes C, F .

1% Tx-100 soluble

II. Densitometric tracings of GLUT4 immunoblots of the upper panel.
III. Densitometric tracings of insulin receptor immunoblots of the lower panel.
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Fig. 3. Sliver stamed gel electrophorcnc prof ile of the
adipocyte plasma membranes treated with 1%
Tx-100, high pH buffer and 0.5 M Tris. Lane
1 contains a high molecular marker from Sigma
Chemical Co. Lane 2 contains intact plasma me-
mbrane. Lane $ contains 1% Tx-100 insoluble
proteins. Lane 4 contains 1% Tx-100 insoluble
proteins prewashed with a high pH buffer. Lane
5 contains 1% Tx-100 insoluble proteins prewa-
shed with a high pH buffer and 0.5 M Tris.
Lane 6 contains a low molecular marker from
Sigma Chemical Co.

pathwaysol] SAE S471 79 EAFF #Aol
AE=H Ao

o] A7 TEBeukAY AEY olEFAE
9]0} 4] GLUT4 translocationo] o}w}x Al Euj+-ol
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Fig. 4. Distribution of AP-2 in subcellular fractions pre-
pared from basal and insulin treated(10nM, 30
min at 37C) rar adipocytes.

Basal : Without insulin treatment
Insulin ; With insulin treatment

AA Q&d FoJA] GLUT1H dathrin®] £
WEo] JEAE Wi Astd PME CLUTIH
dathrin &3] & Western blotd}«] #-4]8t 23} GLUT
19} dathring 1&dd] 23] WFo] oA
grth(Fig. 1). =3 # APAZA GLUTLS
ol @447 9 recyding Tt o AH@e] e
Ag ys]7] $18le PME GLUT4 A =¥
485 3H 2 Western blot 3 A3 14 H
HA GLUT4E =713 ¥l Aded —’,‘—«g—xﬂ—“f—
2840 (Fig. 2). o] 4g2AE dgdel &
F&A ) FEste signald FAstL *ﬂi‘ﬂ*r"ﬂ
9lE GLUT4E exocyiosisAl7|E B¢ Q€45 E
A= endocytosisH I & BolE Ao 2A en-
docytosis$} exocytosist F-FF @l (common vehicle)
3

g Wz oA 7Hedel -

P

r&i oy le

Table 1. Distribution of AP-2 protein in subcellular fraction of adipocyte

Subfractions Protein AP-2 Total
yields(mg) Relative Intensity distribution( %)
Without insulin treatment PM/NM 5.04+1.15 5.04 4.8
HDM 1.36+0.15 27.20 25.7
LDM 2.7440.51 41.10 38.9
Cytosol 16.15+5.15 32.30 30.6
With insulin treatment PM/NM 4,19+1.51 12.57 112
HDM 1.024-0.30 30.60 27.4
LDM 2.974+0.51 59.40 53.3
Cytosol 17.85+4.25 8.93 8.0
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