chERE: 4 AR
SCIENTIA SINICA Vitae

WOk MARRR EAEM R A TR T 1

2022 % E52% 1 28~45 (rhERE ) ekt

SCIENCE CHINA PRESS

lifecn.scichina.com
CrossMark

& click for updates

P 5 Y- 3 2R R e [ AR Sl RE T S a2 e

AR, IR, XA, Mk, B R

TR A R B, TR - AR A A AR A S o, JBAR ) 2 K SRR =8, 4B TT 100084
* & A, E-mail: liangge@mail.tsinghua.edu.cn

WekE 1 399: 2021-05-21; 452 H #1: 2021-07-23; W28 iR &% % H #: 2021-10-27
5K SRR 2 3 4 e 4 e 8% T 4% B L ol Re IF 70 KB A0 RS B I H (MLUES 0 91854 1 14) Rl R} 8 51 K 0 & it R (L 5
2019YFA0508602)3 H % Bl

WE  ARF-5 R &K ERERGIC)H X H ok B T 2% % & & M A #IZ 88t 5. &4\ AERGICSE A it F An
B R F WAk vh, EREEFHLWBE PN L LR RN @EH. AR KRN, XIER-
GICHEZEM KA TAELMERERF e, CEEE AN B P REFHEEEREAY K, UREFELE
B WEEFHIEE S EEZHBEREE. £ I LA 8BRS E N EERE A R £ 4 AV ER-
GICTE A R R AL &, EAR S G K. ISk, FRETERGICH S 5 & &g Fi &5, M 7 8t LA Ft Pl %
FHMHABERYAFE, AREEMMBREFTHONBERARRESFE. BAERGICEZ Ao aitt A U, ERRA]
X ERGICHY 7 it I\ %1 L2k L — fa, 22 A ERGICT ] A B An i BAR A T E M) A fu g iR 5 8 T 7E 2. A

¥ A ERGICHY 48 i % I fE LA B F R HAT B 4

Faitif.

%7 ERGIC, B2 %, RAB, &7, COPII, 44 #% &4 i, TMED, 7 7 %

201 £8604E4R, Palade \& B8R 15 43 s it
B4 M i M (endoplasmic  reticulum, ER)AIE /R IEAA
(Golgi), FFa T Bz 74k, 25 P A S
IR AR JE AL S 1 4 LSS R R B LR SR,
COP(coat protein complex) i, {H AT 145 7E
ANFE R EZ AR — € 20, HrhYih A e
K72 7 (0 — AN A RBARS S A7 T P4 J5T IR s R A 2 ]
R — AN TRI B X 2, R A PAJ5 D) - i 2K A o 8] 45 (en-
doplasmic reticulum-Golgi intermediate compartment,
ERGIC)™. 7EAREHESN AN b, Anie o A 25 e i 1
(budding yeast), =i /REAARSNL 530 HALT P9 5 X HE

M(ER exit site, ERES)PftiT, AT 55 8 25 1) A Joid 1Y -
R, A IR 2R Gl R LY [ ERGIC A,
) TR HES AR, A R 3 A B LR,
157 7R AR U 7E 3l 2H 21 A s (microtubule-organizing
center, MTOC)Pf Iz pl—2%1E L2177 (Golgi ribbon),
PRl LG A AR K — 30 73 ERES (1E 55 757 ¥ R L 2 0 241 . = )
B—¥)FETHMBIMNE, FEKER A eIl H|
F RSP ERGICTE R FLE 4 P A e R i2
PIAAAE, PR W AR ERGICTE #E46 F iyt B AT
REST N 13 B LA SR AR B B 40 i oA Joi
IR 1) 2 R A ) K B s i,
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REBE: ARl 20224 2% 1

ERGICH] H BUAEAS A 57 I - i 7% 25 A I v 32 i 2
G N 2%, i HLIhBEZ AL, i T ERGICHI & BLIR
T X5 P9 R R R B AR ) B s e T, R E
I 32 BLICVEEERGIC Y 48 43 WA 1 12 Hh 2R 11 ol 703 S AL
FEH . EAP SRR EES . O-FE LG
N 35 P A W L 285 2 R A G 5 £ Rl 2 77 7,
HAERRE, BRI ARRHERGICHS 5L Y
P - T R SRS SR AN B S AN iR i, fo
E AR BT . R 1 AR 28 020 306 A0 et R O 2
a<l089) 33 BRI 5t BERERGICE AN 2 T AL 4N M52, 7
TR VL IZ i A 2 R 20 L S ORE D% e R R A A
0, AR AT RE S 1 4D A AP SR A 1 R R FH g
W AA 2 —. ASCESTERGICHI DY RERT 50 3 JE HE47
2k Rt it.

1 ERGICHIRE

ERGIC A AR i 4] 72 759 75t 1 Vi it 7 v
BRI, 20 40804F AR, Saraste A" 7E X SFVI
T (semliki forest virus)[E & [ts- 1 & BUBR T SRR
Mgt I, SFVHINES H B4 — ANl /R ek
i (pre-Golgi vacuole). JEIHZTEIS TR, ts- 1 B UK
R GARRR] BT N JoiE 1, 9 B AE T v /R SR A4, T ANk
N B R AR, 5ILFIR, Toozes AR IIMHV i 2
FiF-(mouse hepatitis virus)ZH %& i o SR P95
FI 3 (cis ) i /R AR 2 [ A VRS X 2 2F . Bl
Ja IS A 7 A I3 1°C b R AT LARH IEMH VAR
HEN B RFEAR, FRBHIEHEE & (A kA m R FEAR B
P FLBE AR FRAS N, (B A0 HN- B L (V-
acetyl-galactosamine, GalNAc)Zifi. % F GalNAcf&f
AKAEAE N B, X 2 7RMHV E1RE 8 H ) Gal-
NACHE AT BE A AE PN 5T R i 2R B A 2 18] FR) — AN Y
RREIX 3 1, T I 4 A5 O e AR SR A [ 47
TEAE — /MR B ZE A0, BT REAE PN 5 19 - i R A4 1s Fan A
BB SE 7 T R A SRR R ) e

b 5 A i, HauriBRERZH (0 H Caco-2 4l I 44K,
)RR AU IR T — N oa BEpUiA, Al
— AN TR K/NAS3 KDHIEE F(WERGIC-53!Y),
FE AT AR T cis-Golgi T (14 ¥ IR (tubulo-vesicular)
X2 5, Hauriif @41 7 VS VIR # (vesicular
stomatitis virus)GH 1 FE BUB AL TRAZ 4K (1s045-VS V-

G)HEt e b R, AE15°CHY, ts045-VSV-G5E 1 T
ERGIC-53FHME R % Y, HLF 2 U BE UG R I i
X =N —ABEEE/R IR EDIR B 45 0. — TR
I BEAT HIWEFT R, Saraste NUEE) T 50 KRB AR
cis-Golgi .20 53 1) 2 wi Pk, ZPuikw] R ] — Mk
AP581I58 kDA . Bl f5 KB 50 R PS8 /& K
B "PERGIC-53 ¥ EL & [A¥54), SERGIC-53H.4789%
(K FARES. FRE, FE15°CRE, SFV ts- 11 UK
TIE VWE R [ £ B PSS L R g ™. 4
e R B, ERGICHE 1) E B 4L A R T 4RE A
Jo R R AR, S I T R B X ER GIC B 1
LERJBEAT T R BHERGIC 2 — /NHOLIZE M), 5
Jo3 X R R AR AR AN SR, RO/ B BRI 7
PP gy, XU S R A R - R S
i R P ARAE — S R (R 5, RO P Y- e 2R A
HH ] 44 (endoplasmic reticulum-Golgi intermediate com-
partment, ERGIC). H[a]{£(intermediate compartment,
IC)E,VTCs (vesicular tubular clusters)***. % —H
ERGICKFZ /R IZMEX %,

2 ERGICHEPYI N 5t M- /R ZEAR IR 2
b D RE

REZBEEA. FWEEHAERENTNEGRKR, &
22N M- e R FE A TR S A AN R B2, ERGIC
BT A 5T R AN s R F AR 2 TR, A TR 45 B o e R i
Wik R EE . iz, TY{EERES
A& ik Z COPI (coat protein complex 1T)/N,
bt 5 iz ZERGIC. ERGICZ X S 43z i) 7 vt ik
ITiE#E: WIR TR R4 R4 ks i 2 ERGIC( & H
KDELJFZI (A 5 W & 1), ERGICZ: 7= A )R [7] 18 %
(retrograde transport)[JCOP 1 /NEK G241z 7] 2 N i
W5 o T IR /- LK 524, ERGICIEECOP I /N
i iZ %l (anterograde transport) £ cis-Golgi, #idtrans-
GolgilM £ i i ZI) 40 B P 47 € 1) X I (Wi i A . 4t g
i R i I 9 St D DY

2.1  COPI/pM: BN MIZEZERGICH]
ES YN

COP I /MR E N 5 W B ERGICH & %, 20
LW o W BV IS N A I 55— 25, COPIL/M
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Bl 1 5 M-ERGIC-mE /R IR BEIE i R G & (15 ARSI P X 6 A8 T ERES &b 7= A [rICOP T1 /NE(COP T vesicles,
COP Il v), B fF#HEHFIERGIC(HHEA). ERESAMI A P4 KA COP 11 B (large COP 11 v)Kiz ik K (52 #(HEB). TANGOI
HI5—ANCC(CCHEMIIIBIINRZE AR ZEERGICHEE, AT REAKZICOP 11 BRI A= AR JRAL AR, (B B AANLH] A TE 2 (-
tr Lo bRiE). ERGIC ] W30S 1 B8 k47 4 1%k, 3777 4E COPI/N(COPIV) A 5 Lo M 1 st 1) 5 5 1) 12 465 (JT HEA).  COPIN

. Hsp4a7
@ sis () ce2
0 cc1 @ Pro

E=INRZE &

QERGICBQ

B e e e

e

G‘B}7
ARF1-GTP g

)
ARF1-GDP
SEC12

SEC23/24
SEC13/31

REPZAR
%0: ERGIC-53
BB
%0: EDEL& K

TBUERYES COPIIv

COP I1 /N A K ALCOP IT 7 Az ) B AL AT AL IE 3C

Figure 1 The ER-ERGIC-Golgi vesicle transport system. Export of proteins and lipids out of the ER depends on COPII vesicles (COP Il v)
produced at the ERES, which are then transported to the ERGIC (inset A). Large COP Il vesicles (large COP Il v) can also be assembled at the ERES to
transport large cargos (inset B). The first CC domain (CC1) of TANGO! recruits ERGIC membranes through the NRZ complex, which may provide
membrane material for the generation of large COP Il vesicle, but the detailed mechanism remains unknown (marked with “?” in the figure). In the
ERGIC, cargos are sorted and proceeded to anterograde or retrograde transport through COPI vesicles (inset A). The detailed description of the

mechanism of formation of COPI and COPII vesicles is shown in the main text
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P2 B T LR e ggaR oh O Bk ki
BRI EAH. COPIL/NEF 4T A M _ERiAL i
ERES[X 1. ERESil% SERGICARIT, HE%HELA
H R TFG(Trk-fused gene)fE iM%, fAIFERES L
P24 COP 11 /N A G [ ERGICY. COP I A4 8 11
PRI H B 46T — PN I RasFEGTPRESAR 1 (secretion-
associated RAS-related 1)[fJ3E 4k, P24 GTPEE & UM
SARI1(SARI-GTP), 1%L F FHERES I [1) & MRS 4% F iR
ZZHe[A T (guanine nucleotide exchange factor, GEF)
SECI2/5. G HISARI Wl T 5 SEC23 /AR H.AE
FHZESEC23-SEC24 73 i — SRAKRTE s COP 11 /N 1) P AL
PR AR, AP SEC24 R 1E N T84 52 1A 3 Bl s 52 5540
143 AN B AR, COP TT /NI P9 A0 20 55 52 B T
H— D5 SEC13-SEC3 1 IR VY SRR T A e w, Bl
J& A AMB AR R AR 2 AL TE iR IR 45 # S0
7. IJa, SARUKMEE 4G HGTPIFZIFECOPII /)
WM R B (E1A). SARIKARGTPS 2| GTPHG Ik
1% 85 H(GTPase-activating protein, GAP)SEC23 14,
JEHSEC31 M4 &k — e SART GTPH/K
227 coPIL /N AN P9 R 4 B 5, TEG{E i
SEC13-SEC314/Mutk & A 1A f# &, {HZSEC23-SEC24
AL A R AR R B 7 i Y, TRAPP(transport
protein particle) & &A@ T 5 N4 E G RSEC23 1)
A HAE KB COP I /N #E [ #IERGIC &, B 5 7E
SNARE#E A& &4 1)/ F T COP I /M 5ERGICHilt
/a\[23,29].

B 7 AE NCOP I ff2 0k sk b, ERGICHIRIE 7E4S
SENG UL AT FECOP I/ R R/, JEH COPII/ME
B4 20°860~80 nm, {HLH A A 22 b K AR B8 420 0 403
PIMGT-COP I iitl, 4nfiR J5i 8 H (collagen, KJEZY
300~400 nm)"", XA T A E 0 L ) Y
InCOP I JE VA AARR. 22 Twk 7 Xt T K AYCOP 11 JE i
PRI ATEAT T E ROMRE, INSEC31Z B 6P,
SARIAMBIFJ 2 [ 1% £ "2 MITANGO (transport
and Golgi organization protein 1)5E:F5k 624952 1A 11
Pl H AR R A R IR ZESAR A T GTP I K fif ik
K BNCOP 1A% (14 BN E RICOP 11 s (A5
COP II FEIARAR (38 I 75 BERSAT R AN, Bl RO 7
$E/RERGICTETANGO 141 F K ALCOP 11 fiyf = A= 1t 72
Hn] ge S 2R S AR IAE . TANGO1 2 47 T
ERESIRIEE [, X T B 8 [ 1) 2 ke 3] 2 U 4 A

Fl. TANGO!1 4 Jsft Y Ji A 1 SH3 25 # d i ot 5 43 -1
fE Hsp47 (KA AT P 45 & R & 3 Y, M s il TAN-
GO1HI % —ACC(coiled-coil) 45 #1545 & ¢ TAGE5(cu-
taneous T-cell lymphoma-associated antigen 5), [FIHT
TANGO1MIcTAGES {132 #£ i PRD(proline-rich do-
mains) 45 /445 5 COP 11 [(JSEC23-SEC24 N £0 4 4 .1
FABH 1 HAISEC13-SEC3 11145 & e J5 82 /ISAR1-GTP
KA, FIHICOP T1 i 5. H 2 A i {2 i3 K BLCOP 1 JiE i
A3 AR, TANGO1HI 3 —/MCCLE
1, 4 [ TEER (tether for ERGIC at the ER)[X I A i i
5 NRZ(NBAS, RINTI1, ZW10)&E &4k HAH BAE ¥
ERGICHF 8 35 % & A 1 R & A i K COP T i)
(EI1B). HAF BIAI R r) @ 2 ERGIC EWEA S A4 &
TEERFINRZ, UL ERGICH: 5L 2| KALCOP T i 4n
1] 56 RS B AL 25 A )

2.2 COPUM: 189 IFERGICHIZ A A

TP MERGICES FF J5, 7] 4k 4257 18 % % cis-Gol-
gi, BCE Iz i e 2 i, 1%k 252 HERGIC |
A ICOP T /MBS AN, ERGICIE Al B8 i R
FERF=EICOP T /N, [AIFEHE, COP T /NEIITEL A
] A gk e 2O X AR, COP T /Nt
HITE Ak H T ARF1(ADP-ribosylation factor 1)GTPH#
MGG, ARF1HE & A P57 SECT 45 M8 11 GEF s (U & o7
Fcis-GolgiFTERGICIIGBF 1) Ja, KA G4,
H G B R S PR IR e 2 2R, R RE
Wi /AR, JFBEJE ¥ COPIAL B 2R (1 1R 31 52 51 J
B cop T @k f7AN T (a-, B-, B v-, -, &, G
COPYH &, thFx ot 5EE A 1K (coatomer), - H7E ML
o AT 3 0 1 L R A A7 7E, Hry-COP, §-
COP, (-COPHIB-COPPYZRIAM &AW, a-COP, B'-
COPHle-COP = BARMI i AM Y (H11A). 5COPTI 3
e, COP T Gl MRS I fif BS KA ARF 1% GTP 1) 7K
1, X COP T /N AR B2 4% i 2 ) 2t % 1F,
ZIFEHHARF GAPs(ARF GTPase-activating proteins)
A5 BRARF14F, ARF3, ARFAFIARFSTEASM AT
A 5COP I /MBIEEIY. DIARH SRR
ARF1, ARF3, ARFAMARF5#E K2 LAAS [E] [ 7 20
A5 %) 1 78 2% 6 Ak 22 ) B gt i 2 3 T A,
COP I B th B Z MR RIS xR [
ARFE HFCOP [ 4l il i 5 8 H ik A %
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2.3 ZiR5r¥: ERGICHYI Mk AT

ERGIC-53 /2 fix - 45 7€ 1 R HTERGIC A Y5 26 1%
M, XALMANI(lectin mannose-binding protein 1),
T AR RS2 A A T P 5 R0 PR T i e,
ERGIC-537 1 AU i 1, HL Jki P o (0 JOR B &5
HKKFFF41, nlifiid 5COP I MICOP 1 B 14 &
£ 4 i X FIERGIC/cis-Golgi 2 [ fE iz i, HAr T
P FRY K G 2 i gt 4 25 05 A BB T3 5 Ca 4B 1) 77 2K
gE o H Y. ERGIC-537E 5 M N 2 B AT B 1
TRARBON R, FERAXT TERGIC-53 A4 Jiit I -
X R L TR Bk A, ERGIC-5345 e
pro-cathepsin Z)I{14 ¢ 5pHA % Se7E mpHAI
Ca” "W FEE (¥ 4 W vh 45 4 ERGIC-53, T 7EikpHAICa®"
S ERGICHE P9 B 444 \ERGIC-53 |- fift 35,

P24/TMED(transmembrane emp24 domain)2g [1 %X
Wit — AN EAZ A AR ) T B I R AR,
FE AT I i R B A 2 1) R 3 )3 i M B 1 4 B3
RIFEHEIAED. TMEDFRAEAHESN M 7104
BT, AR P A FNR AT 2 AHa(TMED4/9/11), B
(TMED2), y(TMED1/3/5/6/7)18(TMED10)PYA4™ . 5¢
W NFER A TMED 1135 R () ] S AE A & —
MEAT 2R 1, L TMED 1 & F 78 A B T n]
B ANAEAERY. TMEDZ R 53 2 18] 7] T J S 4 1 53
PSRRI TMED2/10 598 AR A5 TN Sk
R B SR DY SR A, 0 HL IR E A AR e M
O TMEDZ A R 450 b LLBAR L, L3 Py
JGOLD(Golgi dynamics)Z5 43 FICCE M. HA
2 g 4 38R LA e o R 0 ey ik BE Y. e GOLD
FICCH 3855 12 5 T2 ) 1 U1 LA & TMED I i 173
[0 F 59 S R AL AT K0T, A5 B L S AN TMED2 1 5
X L5 8 HE SM U1 8 1 Atk PR AR 2 PR Y, 9 HLiZed 1
VP ATR HLBE X ) — 6P, B IR B A
SIS ERGIC-532RLLICOP 1 FICOP 11 45 & 7 41 (A
R K B AR - RN AT Y 22 5COP I M 4s
G, MR ER T2 5C0P 1 M4dE), i
TMEDZK & & H AT fE N B . ERGICHcis-GolgiZ [H]
A RHAIEHZ . TMEDF W& 0 ol /e AR 152
145 GPI(glycosylphosphatidylinositol )4 i€ 2& F
Wt EH . GE A BESZ AR A Toll#: 3244 5 W i) iz
Y. TMEDZ 2R [t 2 5COP 1 /MBI A
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KA N R RGBTSR, JCHEXTERGICAHT & /K
SR L Y,

KDELZZ MR TIRES IR (1, XF IR I s i 4
SKHE ., KDELAZ AL T B 57 ) fr) 322 56 o ok B 5 45 XL
WRIRFA), AI45ACOPL HA ST PKAXS AR
AT 22 R R HRHE(S209) B IR L), 7 T I 1 03 43 7
gE 5 ¥ B KDELVY K 8 s e R 1, Mt
A S E R I COP T /N 5 173 % 21 g Jo 7).
KDELZZ {5 584 (45 & IR 25 52 B pHA 4%, Al e
TRER M TERGIC B i1 /R B R i P (pHZ06.5~6.8) 5 134
gEE, B AR R S P (pHZ7.2~7.4) K B R
LN Jeah, RIS A W 5 S KDELZ #1358 4k,
3 B JL AN ArfL AR EAF ] LR COPI i 47 55197,
[F] I KDELAZ 441 1] 5 TMED 5% ik i 7 45 & I 3L [Fl 42
HECOP T /M= 2ERY, e AL sh e i b & = Fh
ANFIFKDELAZ A4, BA AN F B4 70, w3 Bha
o S 3 S sk S g . it Ah, KDELSZ 4] B4
2 5435 5 1 SR P 5 R i 2R AR 22 i) I [ Az )
BRI T DL 0% /NG R 1 Gao i # 4
i LT B 5% P B 3 A,

24 RABIFIRAB2: ERGICIEZS 4R FITNAE IR
2T JT %

1E 28 B Y 5 X -ER GIC- 15 R 244 B (8 i A 4
iEidFEF, RAB/NGTPEEIIGTPIE L FIGDPHIHIRAS,
PLARTRAB GTP/KfEEHA ) GEF, GAPHIRABHZL
J§ 2 A (effector) & 45 %5 EE D) 577, RABIFIRAB2
JE N AEERGICHI /R 344 |, IHTERGICH! 7K B 44
FR) T 75 7 B R A 5 IO - o 2 5 £k i ) v iz Y, A
ERGICIE A e B 4 FE 7 10, RABIFIRAB2IET 5 H
H 2 (membrane tether) T AE & (1 (WIGM 130,
TRAPPE &K RIGRASP55/65%5) 4 HAF F T ERGIC
IS R RO e Py 4 A TR Y IS Ry T,
RABIFIRAB27] # 524 52 2 &K COP 1 /)
WL R, R ERGIC ] P 57 0 A 5 2R 5 1
WAEH) A, RABIAIRAB2 K F &M & E1 (i
golgin-45, GM130, GRASP55/65, P115Fgiantin)/}[A]
WP P2 AR I COP T /N HERA#EMIERGIC, LA K
ERGIC=2E[{ICOP T /N ff ¥ i e AR KA 70 7
2 H W (autophagy)id #H, RAB1EE [ 7] GETATER-
GICF= A= 1) B B A4 /N SR 1] H I /4 (autophagosome) [
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TR TTRAB2IE IS HGE B WS 5 HiF R 55+ ULK1
WAT AW AR, B A A TR T
RUBCNL/PACERFISTX17(syntaxin 17)i 7 [ W
1 (autolysosome) (1= A7 78 20 MU (940 WA R
H, RABIAFRCHIERGICHI N HF G A (recycling en-
dosome) FL A5 LMK R, R RELEASHM 1 /- B4 i
BH AR g us b T B LA R “ERGIC
JE R GU T WA IR 72 A2 B “ERGICHE AR L #L5y
WA BB AR R 4

3 ERGICHEZRZ A BEARR =4

H W% (macroautophagy) & 4H i P4 18 1 J2 B AZ s
W A, 2 00 oL A D 4L G (G A O 4 PR 28 AT A
PR 46 ) FF 12 38 3] Vs Il A (B BRI ) v V) A T 4tk
BRI, v AR I AR S S S A
NG R OCE B, PR Y S A R AT M
TR R BRSO KR R 20
2904k 1 H Wit A X K& K] (autophagy-related
genes, Atg genes), HT20165F3k7F 1% NI/R3. HIE
R HED BRAE WUR R B WRAR BT A, R A R AL
(1) RWE5 REaE iUk, SRR EAR RS,
(i) FREETAA = AR IR B WA 2H 25 47 5 PAS(pre-autop-
hagosomal structure/phagophore assembly site)ilit%
(nucleation) ™= A MR ) B AR FTAA, FRAFEVEIE(pha-
gophore) 3k % & ik (isolation membrane); (iii) H WA HT
RS A1 45 5 JOWUZ B 1 e PR TR B0, i
P R R A Sk B AL %E, 320185044
HIRIL R R ILLIK, — B3R M e Bk
PR JEE R T 2 M PN TR LR A L 2 2 ERR DA I iR B
L A 2 T L (A B D R R R AR AR
Y BT AE)  B AR TR RO K, S22 AT g & B A
FIBERE, (RIS R e R BT A BE RS
R AUE P A T V6 B 1 W A MR 5 2 i 2 110 5 o7 SR K
P, AZSUE N — BB B T A ) S50 T BIE 2
AN S B A AR, O T e e
VAT TV B & B WA SRARFALE 14 PA) B 2R 58 G fe 7 1 Wk
G NSy AR (R IR — OB ] ATY AR SN 2 L
b ISR, Z T 7T R HERGIC I {E A H MR 7= A4 7
S B BRI

T E R B AR TR B BRI, BTN

BRI ST— PP IDRE PR TE R G, 43 BT /20 PR 88 R 1 e
WRREF=E R R OE R, AR AE ) — AN EEDP IR
LC3 & [ M ER AL I 45 A 75 F 4R IR 1 2 158 A1 44
BT R ge N ST T — Rl BT LC3BR AL I R
PRRE =L AR AN R RS, 1% R GEARSN AT AR
S E W 2 AN R RS, LRSS PIBKAK
FIULKE AT ETARS, AR 8 74
I DAY () 200 PR 8 R PN A, B — AT EL R ELC3 R Ak 1)
TEPE. AR ATHOE 2 5 B AT B4 i 2
(LB IR o SR S A4 RN 2 b A 25 ) 3o TR HEL C3 i
S AN S, AR — AN e WSS A O 1
M IEARERGICH 1R m ILC3Ee 4 iE P, $2/RERGICHZ:
A I Sk 2 — PO (B2). 1R — T
HERARHT TR, WEFC N R BLERGIC S I 530 i A
RATGORIE L X ULK1E AR IEATG13% Y
88 4B RERGICH= 4= (ILC3 B AL I T g A1 AT GO
T [ W5 P B8 P A% I BEAH L WMV Rl 7= AR A i, I 3
(1) — THURTE 50 R FH 2L A 4 B LC3 BRI R Gk I
ERGICZ 1% cGAS-STINGIE B % 175 5 H W i) 8
PR, cGAS-STINGIE B 3 1l 5 L STING #1231
ERGIC I, %45 STINGIERGIC ] {E Ay [ M A [ 5K
JRHETAR I B VAR AR, X% T M 5T - DN AR
R Y X EHF AR RERGICH fE S 5
A {5 5 1 4% 1) E e

ERGICZE R F,  F AR [ X2 B 25 A4 8
SRANIE]. BRGICAE A Wt A 1 JE A 5 Qe $2 (AL A4
BHR? W53, ERGICH] 48 25 05 i 5 11 B Wi A+
ATG14, XX TPI3PHI™ A K 5 S LC3BR AL AT F Wi
AR 4y B R PISKGE % AT UGS COP I /7=
A RIS R T SEC1 24 1 WNERES #4328 #|ERGIC I f#
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Figure 2 A proposed model for the ERGIC-mediated generation of autophagosomal precursor membranes (modified from refs. [94,95]). Under
starvation, the ERES is enlarged and associates tightly with the ERGIC, the process of which is dependent on FIP200, cTAGES and TMED9Y. The
remodeling of the ERES leads to the relocation of SEC12 to the ERGIC, which mediates the assembly of ERGIC-COP II vesicles as a substrate for
LC3 lipidation, a potential membrane source for the formation of autophagosomes. Meanwhile, the ERES-localized SEC12 directly transactivates
COPII assembly on the ERGIC as another mechanism for the generation of ERGIC-COP Il vesicles
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Figure 3 A model for how ERGIC acts as a vesicle carrier for protein translocation in UPS (modified from ref. [9]). In addition to mediating the ER-
Golgi conventional secretion pathway (on the left), the ERGIC is also involved in unconventional protein secretion. The leaderless protein cargo is
unfolded with the aid of HSP90A in the cytoplasm, and then binds to the membrane protein TMED10 on the ERGIC. Cargo binding induces the
oligomerization of TMED10 to form a protein channel. With the help of HSP90BI1, the cargo is translocated into the lumen of the ERGIC through the
TMEDI0 protein channel (inset A). The cargo can then be secreted out of the cell by recycling endosomes, secretory autophagosomes, secretory
lysosomes or multivesicular bodies (MVBs) (lower right)
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Diversified roles of the ER-Golgi intermediate compartment

ZHENG lJianFei, SUN YuXin, LIU Lei, TAO Xuan & GE Liang

State Key Laboratory of Membrane Biology, Tsinghua University-Peking University Joint Center for Life Sciences, School of Life Sciences, Tsinghua
University, Beijing 100084, China

Endoplasmic reticulum-Golgi intermediate compartment (ERGIC) was identified from studies of virus membrane protein trafficking.
Initially ERGIC was thought as an intermediate station for vesicle transport between the endoplasmic reticulum (ER) and the Golgi by
regulating cargo sorting and bidirectional traffic in the early secretory pathway. Recently, ERGIC has been found to play essential
roles in regulating several key cellular processes under stress conditions. Firstly, ERGIC is a key membrane source for the early stage
of autophagosome biogenesis in autophagy. Secondly, ERGIC acts as the membrane carrier for the translocation of secretory cargoes
in the vesicle in unconventional protein secretion. Coronaviruses, including the SARS-CoV-2, utilize ERGIC in the host cell as the
assembly station for expansion. In addition, ERGIC also regulates protein quality control and may exist in other forms of
endomembranes, e.g. the ER whorl, to control endomembrane homeostasis under stress condition. Although multiple functions of
ERGIC have been identified, our knowledge on this topic is still in the infant stage. Especially, it remains to be known how the
dynamics and functions of ERGIC are regulated under physiological and pathological conditions. Here, we summarize and discuss the
current known and unknown aspects of ERGIC.
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