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Abstract: Protein synthesis is the cornerstone for cells to exert their biological activities. The
proper activities and homeostasis of cells is crucial for organisms. Cells have evolved various
regulatory mechanisms to deal with internal/external stimuli and adapt to environmental
changes. Of note, ribosome-associated quality control is essential for cell homeostasis and
activities. In addition to the translation mechanism, the studies about ribosomes focus more on
the topics that ribosomes can monitor the abnormal protein synthesis and diminish the effects of
protein synthesis errors on cell homeostasis. These hot topics involve antiviral activities,
neurodegenerative diseases, and cancers. This review focuses on the molecular mechanisms of
ribosome-associated quality control, which deal with protein degradation and disorders, and
gives new insights into relationships between ribosome-associated quality control and the
related diseases.
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Figure 1 Main action process of RQC.

1) 26 hr A& BT B i 1% % M 4 (reactive  oxygen
species, ROS)BEMES A M AR 11 1Y F Ak id I
JCINE, 32 T R 0 A S R ) B T AE Lk
A IV 75 T 1) PR 6 L 0 40 R 1 TR R R i
SiE fiff (MISTERMINATE) AH 3¢ HIL il 59 #F 5% 1 72
o, WFSE N LR B R EE LR AR I LR W 2
PE 235 i 4 i A% P AH ¢ mRNA - g5 285 A 4
i, SBCREHEED A, IFSEMEHER
JRRaAS A BRI R R B A
R LR RIS (outer mitochondrial membrane,
OMM) b AE7E ML i A, I H & it 5 40 i X
PR T X B LR AR A TR 5 5 RQC
BRFRER, T 4ERr i b R, K
AR H B AU

RO EE e 3 LN R s € N 1 A
H R R, AR T —E8h
56 3% I A 1 BT B s LA . BN Bk R
B AN W™ A AT B A I R RLAR Z K, X e 2
FRAE B0 AR TP BRI IR |, Sl ABIZ
ik A Vmsl 5 E3 #82§ LTN1 —
AL LR AP 200 i H 52 3 B B R 1 4R R AR 4
g F 0, fEBZ X SRR A IEBL T,

- * - 'i‘ g -mRNAdegradation

A and IThka1

upiquItIN-protein
ligase
E—— C— 5
.;‘ o?ﬂ tRNA exposure

NEMF/Rqc2/RqeH

20 WA BE I8 i 3R I B 2 S B ) SO M P
IRFIBHERLE], XA REMM T CAT B, il
Rqc2 Mt 7E 60S M IA b ofsd Z Ik b, Bk
A ICETE S T BN REAFE S SI b,
Vms1 5ER AL 60S AL, #5471 Rqe2
sk B 1 2 IOCFP R A, 5155 2 kit
LR B S 20 ) BR T R B R
Pl B R AEAET, RQC 23k A LRk it
PRI R BRSO 2 NEE, B IR A TR

TR T el 2D A S 5 1 A A
2.2 RQC 5%F&ANEKRMNAZFEREM R
&R

25 4 VI [ BV (integrated-stress response,
ISR)&—Fh RSy B 4B i N5 5 I 4%, Al 5 B AR
YIRIE AR AR A I AR R R . 7R P AR
JMy . EFRBEZ 0N BE YL RN A A I IS R
T, ISR £ 8 9 5L R 3 kR A B 1 i RR A
4 FPREERIFLES PERK. GCN2, PKR #l HRI
AL DL A R PR i, X S0 i 2 5 B A%
R IGIN T elF2 BRIk, XFhBERR fLBH &
elF2 A S IERE AL ACHIN 1~ eIF2B 1A, MM
FEAREE 1 BT G K5 anSRRl%— BAFAE, ISR

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



=AM F | ZEEEXREETERRITERRERFHERNSIREX 2745

2l & A T AT bR 2 A pe P ZELIASZ
FI) PR R R B 2 S BUZ R AR, 51
RQC S RIBR AT 75 E MR, (BA—
EJE RQC LA K HME (A 2). Mk LA
BRI U 5 51 &% RQC, S 4% B ARl
PEFEEE, AR A G B B, A
gl A2 ISR A A& B M N 38 [ B (ribosome

toxicity-stress response, RSR)[22-24]O

FHCHWE SRR, 5 K A A Rl 48 1Y) i DL
FLFEAZNE AT L LR R 0] . RO AR
R IMERIRIT ), XS0 Ny O Sl A A AR
K GCN2 A1 ZAKa FFiRA], 1Mi)5 & R85
2 RSRP, ZAKa S AL &, Hohwimik
) ZAKo 7Rl J3 A AZOME 1A 4 2 v s B e AR
ZAK B T U PR ST AL B 1 p38
FINK B BERR L FITS , 59084 & IF e 4
ffifiriz . Hor RSR 0 78 ZNF598 itk 4 fifd
AR, DA I 3 i s 400 % e =l 4R 1 A
PRAE R s B L R, B0 T L i 1) {0
TUHE S S R A AT REMERY . T RQC A

TEM 2ot A PR 2 RGP T
X, RQC 52 1A AH I N5 5 22 (B AH H P
VEVE P 45 25 1 R 25 0 oy e 1 7 e 2 4
fis, IS HMARGHERM AL XTF RQC
55 ISR/RSR Z [AIIA A V1 2877 K 7 1 & B
K Z AT 25 5 B R AL R A R
PRER, MIX AT RES: A RQC FIAZMHAAAH 3G 1 i
SEEE G AT b R R A T ) UL o X R I R
YE 28 1 AR A 40 R 5 1 AR W) e
KT, AW A DU 8 S 4k & i
FENLER, A B FAEVRYT 8 1 BORH D vh & B
B A
2.3 RQC 5RRMHEXERMEMRE

R REAR 55 P9 J5 I IS A/ 2 11 SR , GE
i B XFE N B | (endoplasmic reticulum,
ER)M % . FAZAIMI, X PP & & A FHLRE N
Jo I o AZHRE AR B A 1 2 K BB A ER
W, 25 20 IREE T AT 43 WA IR AR Bl i A AR E
7o PRSI 2 1 T 240 it 8 11 RS A T T S
P, SRt Tz 38—y SMEHEREY

——

/

—_— ~
mRNA 408 P

PERK

<R

E 2 RQC 5 ISR #iFiTH|EBRE K

Ri I . .
Ribosome Collided 00" *" \lgh frequency collided

Hel2 PaVaVa

at a ®
Hel2 is overhelmed %

Figure 2 RQC and ISR coordinate control of protein synthesis.
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Figure 3 Three pathways of unfolded protein response induced by endoplasmic reticulum stress. ERAD:
ER-associated protein degradation; TRAF: Tumor necrosis factor receptor-associated factors; RIDD: Regulated

IRE1-dependent decay.
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