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Figure 1 The general process of LC3 lipidation.
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Figure 2 The key players controlling LC3 lipidation on double

membrane autophagosomes or single membrane vesicles

0 BBEPI3P

dehydrogenase) 1S 12247 s, e 14 H b 4 i 5 #2467 22 41
M, 40t% N I GAPDHBE I E 1 5 % 2B iL s
SIRT I(sirtuin 1)&54&, 58U # FIHIH] 2 FICCAR2/
DBCl(cell cycle and apoptosis regulator protein 2)f# &5,
M 0% SIRT 1S B4 M #% A L C3 K A 2 LTk
AL A SRRV R T, LC3M LB T P 1 3
3L 2Bt A BEEP300/p300(E 1A binding protein p300)
ffkaE s Y. AR A L& T, mTORCIBEREL

43 F N B SEIE AL BEp300 s, BEmfe#ELC3
2B, SLC3% AR AN, EEFRES
SR, ATG3 1 A AT RAR . YL &1 T,
LI FEEEK ATS/TIP60(lysine acetyltransferase 5)[3
WA SR ATG3 1 2 WAk K B 2 FF
w5 ATG3 I 2B A 1 {2 3 ATG3 5 LC3 HIAH BLAF
I, ARHELC3 ¥ I8 3R A I Vi AN 20 i 1 v i 7 5

HAEENZ, B TLC3, ATG5. ATG7FIATG12
SERZ O I AL R R S I L C3 1 B T A A& 1 I B
PLAELE I 731 BLEIATSAS B 1.

2.3 A AW LC3R AL IR B S AE

LC3 iR AL A7 40 B 15 W 1 22 A B B A
FAEM, BWRNMABSS & LC3EE 45 & AR & H
e S A IREN R TR SN = 1Y/ D EVER N = LA

A B IZ BN AT B W /IR i A i S R 2 R O
PAERY. RS 5iEEMREENEALSE
B Z MR T R 5 SLC3S A MR LRI T, IE
LC345 4 X 4 (LC3-interacting region, LIR)". iXuezE
FE LIRBELC3HA 55 2 | Wi/ IMAAb, AT 7E 28 1 e
IR RIE IR, R R A S A T R
(ER-phagy). Z&HifA B I (mitophagy)Fl 575 H W (xe-
nophagy) 5 B FEVE F R 132 R A 3 EE e A w
LIRZE G LC3, HEMHEAT M I B WS 12 15 2 3 /N
(B3P Ak, LC3IE AT BLES &4 UIMIF &
P H AT 1 I UIM 2 & LC3 I 32 3 R e ek
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Figure 3 The biological functions of LC3 lipidation in the cell
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% 58 W 2 (LC3S LA 42 28 A 4 BB O 4 b e BHLC3 3%
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Molecular mechanisms and functions of LC3 lipidation

XU YinFeng', ZHANG Hui’, ZOU LiJun' & WAN Wei’

1 Laboratory of Basic Biology, Hunan First Normal University, Changsha 410205, China;
2 Department of Stomatology, The Second Affiliated Hospital, Zhejiang University School of Medicine, Hangzhou 310058, China;
3 Department of Biochemistry, Zhejiang University School of Medicine, Hangzhou 310058, China

Lipidation of LC3 (including all LC3/GABARAP family proteins) is a key event of autophagy process. LC3 obtains membrane-
bound capacity via conjugation with phosphatidyl ethanolamine under the assistance of two ubiquitination-like systems. Membrane-
bound LC3 controls several pivotal steps of autophagy, including autophagosome formation, cargo recruitment and autophagosome-
lysosome fusion. Intriguingly, lipidated LC3 can also target to some intracellular single membrane vesicles, including phagosome and
lysosome, and participates in several autophagy-independent processes, such as phagocytosis and microautophagy. Various
intracellular and extracellular stimuli, such as nutrient deprivation and pathogen invasion, have been demonstrated to target LC3
lipidation to control autophagy, phagocytosis and other related processes. In this paper, we review the recent studies on the molecular
mechanisms and physiological functions of LC3 lipidation in mammalian cells.
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