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Research on the Dynamics Effects of Autophagy on GLUT4
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Abstract: Insulin resistance can be alleviated when autophagy is inhibited. Glucose transporter 4 has close
relationships with insulin resistance. However, the dynamics effects of autophagy on glucose transporter 4
have not been concerned. Using glucose transporter vesicles as kinetic model and combining of Gauss distri-
bution regression fitting method with total internal reflection fluorescence microscopy (TIRFM), the real-time
and dynamic movements of GLUT4 vesicles in the 3T3-L1 adipocyte cells were studied. Similarly utilizing
this fitting and coordinate with the corresponding search algorithm to the time-lapse images, their moving
trajectories were depicted and the results were statistically analyzed. When autophagy was inhibited, the in-
sulin sensitivity of GLUT4 vesicles were enhanced, the number of vesicles in long-range movements was in-
creased, and also the velocity of vesicles was increased. Autophagy has some effects with the movements of
GLUT4 vesicles.
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LUT4 Z A1 EA AN TR 2. ABF5E LA 3T3-L1
BCEANR 7 20 L R AT 52, B W i 5 chlo-
riquine (CQ)Ab R4 M, 3 ik 4> PN i 55 96 i L
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1 MREHE

1.1 ##

3T3-L1 4R, W H iRk
1.2 ZRRAF5iEF

S (chloriquine, CQ, [ Sigma /A H] );HA-
GLUT4-GFP Jfiki i NIH/NIDDK 9 Dr.Cushman &
Bt BN POE BT RS (TIRFM System) A%
Y TAEYS (Olympus, Japan); HAEYLR G (Gene-
Puleser Xcell Electroporation System, Bio-Rad).

1.3 FHik
1.3.1 @iesEis 51t

3T3-L1 4 e R R % 10 % 6 4 ML (fetal
bovine serum, FBS), 50 U/mL H % %, 50 mg /L
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AMIRE okt Rz o e )
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AN oAb T, FH 0.125%1F) i 1k 4~8
min, F ] DMEM IE# #5728 (&% 10% FBS)Fl
DMEM =45 F2 I (AN & FBS) 4 55—k, 14
MR F D EON B mL 2x10° cell; R F HL G L
R HA 04 cm T 30 pg
GLUT4-GFP Jivki, 20 SRR 400 pl; 1%
BHEN 180 V, AN 950 pF; YL s 40 i
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) WA/ NHIEATIEE; 2 h )5, cul A 10
%FBS ) DMEM = 15 57 JERE 5%, CQ 2H B4l
M CQ BIIEH B SR Bl %, CQ I N 10
wms 24 h 5 BT AN RORPOL BB T .
133 Mg A B gL

LN ETPOL A (TIRFM) R G5R H 60x
1.45NA JH%8% (PlanApoN, Olympus ), FEA~SLEGIIAE
37 C R IEAT. Sl N iz Sh R BEAE g F 5%
4%, ot Andor iQ 1.5 RAS A #H] CCD R4,
AP ER AR 5 5K/AD.
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Fig.1 GLUT4 vesicles in 3T3-L1 adipocytes after 24 h
of chloriquine (scale bar, 10 pm)
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COQ i A W5, GLUT4 $EEis sh ik b s
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Fig.2 Statistic analysis of GLUT4 vesicles’ average velocity in 3T3-L1 adipocyte cells

y-axis shows the frequency of GLUT4 vesicles.

A Tmage J XF MG UEAT Z stacks B2
38z Bk, I kymograph ZiREXS Hkf 7
ST I T AR SR A R B’ 3 el 4T
KRB 32 B F GLUT4 3% i - 132 3 3 B ol
0.991 pm /s, R ZHNHUS GLUT4 &0V 1i23)

©
3T3-L1 fERh 40 A GLUT4 FTifIEZh B4R (scale bar 10 pm)
Fig.3 Visualization of the tracks of GLUT4 vesicles in 3T3-L1 adipocyte cells after Z stacks (scale bar, 10 pm)

(B)ctrl+insulin group; (C) CQ group; (D) CQ+insulin group.
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Fig.4 Statistic analysis of GLUT4 vesicles’ long range
movements in 3T3-L1 adipocyte cells

y-axis shows the frequency of GLUT4 vesicles movement.
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SRR, 5 AN MR 2 R Rl 7E TIRF ARET,
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Fig.5 Visualization of long-range transport of GLUT4
vesicles in 3T3-L1 adipocyte cells ( scale bar, 10 pm)
(A)ctrl group; (B)ctrl+insulin group; (C)CQ group; (D)CQ+

insulin group.
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