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il (protein quality control, PQC) HL|He Wil & (15t & BB At Fe i S8, ABOR R 1 B2 1) S8 B P R AT W 1 o Al
BRI E R AR, RAEHNEAREG RN, SO, R R (ribosome-associated
quality control, RQC) SAZHIA [ 105 Bl i A 1 i A A0 50 0 I A0 14 420 VA1 7 40 0 PN A W A 00 i S T RE AR B 1 e s, A
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CE BORRATOCTRRE N, RO A, 7R RS
hESES Q6. Q28

EHEA ZMEY =R, 5% m1LT
A R i, R A TE s . AiiE
BB T AW G UM i h A R e, 3L
A S AMA TR IE & TR B VARG, ik A
PRI 28— R A5 . B C 2
2 M A A0y 8 i BT 45 (protein quality
control, PQC) AL, H&% Hb W I A4 S 3R
T AR AR, e DR AR 1 B2 1 e P A A
JHLE 7 M TR R OB AE A . diih 2
Fhanffiss, AFFEHER (ribosome) . I . &
IR A S SRS R, T, BmA
Rfr . IXUCHHRL AR A AEY) G . SR REC A K
OFSE, SR, R [ B BT A AERE F S
TR BB 0 Z D T B AR B A R A
Mg A B AS T R EEAE R, A SCE R IR S5
TAHH Y PQC WL e i FE i Jie

AR W FRAZ R A, B rRNA R 1 B
o B B ORST B LA T T A 4i
2R AT, RO AR /N S D A 200 e PN e 5
A EAEANEHE, BRRRER RS RN ELEY
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AL AR ] A Az R - O RS
(ubiquitin proteasome system, UPS) 1F & H £
H TR RAS . 2G5 S W PN 2
MUY, — T TS i UPS i 4% S B AR 1 o i) PR e
WA, o5 — D7 DA [ MR AR PR P b R A £ 11 o
R Z s R A as 0 A MR —Fhit
b EORSF Ry RS, /SRR B 3
AR A 2 22 AR T I S A 2 R IR )
ORERR o, TEANM P 4ERE AR L BURR AR 1Y 3 R OCHE
WGy CROBEAR . BT IRORIR A ) et F s
Sy 44 AR A IR (ribophagy) . AT H
i (endoplasmic reticulum autophagy, ER-phagy)
FIEE FUBHAR [ W (proteaphagy) o AZ A b 41 g
WECR I Z AR A%, AR b A E A
EAZWER A AR LR 1 B S i T 52 380
17 KE . UPS EAIE W eV A JC D ReA% A 1
TURMAIARIR I, AR B A RE AR M A4t
M, AR RO R B AR L T AR
W A R A AR 1 Bt R e A B d A R ML

1 AR K REET

RQC J&—Fp 8 (A A RS FHLH], i
T b B (S DU, HLREA s shi it £
KRR ' BRAETORERI, e B AEY P AETE3
25 & it S5 % mRNA i 42 . JC X 7% (nonsense
decay, NMD) . A1 |k 3 2 (non-stop decay,
NSD) FIAR#EFFHEAS (no-go decay, NGD)., NMD
JE 1 o R AT I 1 A T K % mRNA, NSD
DL/ | 2565 7 ) mRNA 045, 1 NGD U L
B A5 1Y) mRNA YRR 77 A B3 mRNA
AR T AN BT, R A B S S AR 6
BRI, 2 LB R ", BRI
TRPE SR S BOS AR, s A A S R
Je WA R AR 22 18] 2 A i 2 RQC i iR sh I &,
FIA P F mRNA _EAF7E S5 B, Bk
VEMRIT B . ARAT B ek B = & T
BLAh, SRAINR i S ok SR A I T SR A A
IR, rRNA 125 IR0 S5 1 5 b 25 5 A%
MR 10 [RIRE, BRIE N 2 s K B i 75
(18 {350 7 s A W A gy

RQC 2 P4 5 (5= A2 M A TR L M A RN
LN B . BRff mRNA FUBA: 2 Ik f# . CAT &
EREN L (K1), a (SRR . 2
R AR B HL 5 A 2 ) K A i, Rl S

RGN, PP A A RIAE . IZAH T
L FERM Hel2 (BeFE) /ZNF598 (iFLzhdy) R
S SR LAE A A SR T 408 WAL B PRASEE
Bt (RPS10 Al RPS20) iz R AL 7. Ml fE &
RQC M5 —2, JEBPE mRNA A FIUZME A A G
J il 2 A K (ribosome-associated quality
control complex, RQCc) S5 HASLS & L5
P ZEATT . b AR/ NS5 . 40S 5L
ZEAfE —FR 50538 ¥ (splitting factors), £
fiDom34 ([}) /PELO (Mi¥Lzh¥)) . Hbsl (7
) /HBSIL/GTPBP2 (Wi ZLsh# ) HIRIl ([
kE) /ABCE1 (WFLsh¥y) 45, e S Am i
408 7.5 55 60S WAL I3 7 R e BB mRNA
Rofi : B FA mRNA REBE A R % BEVE R iR & RQC
AR IE R bR o BERE R B B mRNA R Bk
A5 =3 07, WAL IR ST Xen AR, A
355 ], A AR Ski7 G B AR
d. B A Z KR . BRI BIIS . 408 S AL AT H 1
HAIH, 107 60S A F A — > P AL tRNA &5
BT EZ R SRS AR L B 2 A BE
B 60S WAL R, T LR =S,
H 1T\ RQCe &R M5 iR b A 2 ki 3=
BPATH o BEREH RQCe G 3 KLy 25K
2R Linl (WL 3h® ol Listerin) LA & Rqcl
(g FLsh Y+ i TCF25, transcription factor 25) #
Rqc2 (Wi L 3 ) 7 4 NEMF, nuclear export
mediator factor) ', ARSI Rqe2 B /G B A
FL3 60S WAL I, H NIl C &b #3 5 60S W%
P s B2 EE 1Y tRNA 255, 1 Rqe2 By ARG 1 v
[ 505 60S WEHEARTAE T, (RN 5 A B2k 2 Ik i
TAZ IR 60S TV HE AT RNA #4H Sv [mic . Rqe2
ASHZ RIETEM Linl, J5 4 R IR e 45 1 A Sei%
BRI AE A 22 608 WAL H FIIEHE , A Linl & 07
WAL, BIFRZ5450 (the RING domain) . Ltnl
Wiz ZIE RS AR AR A 2 K L, LR
AR IR . Linl 7E8TAE 2K B 2
Bk J2 ATP [ 40 Jifg 70 292 1 25 11 48 (Cde48, cell
division control protein 48, W ¥l %) = & VCP,
valosin containing protein) M HAHBI A 71z KEl &
M f#t 75 11 1 (Ufd1, ubiquitin fusion degradation
protein 1) F#% & M & 8 H 4 (Npl4, nuclear
protein localization protein 4) (I FLzh% " & UFD1
FINPLOC4) MYSEEEAE S . Cded8 #4552 60S I
BT A ErpE A 20K, Jf A m
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FIEEOR 17, DA 60S WAL . tRNA 254 N —48 #i
TR E A . LT Vsl (ZEWELsh i o
ANKZF1, ankyrin repeat and zinc finger peptidyl
tRNA hydrolase 1) # K}y J& Cde48 14l Bl A 1,
JE— Al K R IR I -tRNA B Y (RNA ZK i, 15
T A A 60S VKL T B U1 A 2 ik U . SR,
BT RRIERE, ANKZF1 A2 IE B IKIE-tRNA 7K
fife i, AR — R R N UTEE , R S U )
tRNA 3" (14 4 A% 11 12 IR 5 2 A0 3% 18
L REE 0 AN, Vmsl 7E CAT BIE I fieiz
Ja BAEVE RAAE 43 2. Vms1/ANKZF1 1£ RQC
W R UIVE AL A REifE— 2P 098 . Rqel 7ERQCe
W SUFETE R, BIEAT IR, RQCe 4544531
AR LD RE S AL AiEdE . (BABFSEA
4, Rqcel REifs IF A EoE Z IR Az R
b, [FIEH AR AR s FBHIE HER R V7 50
TERHE R, Cded8 (1948 5575 % Rqel W AE, @E@%
VIDHREA T80 . e. CAT RIERL: WFSEmELE4m i
RQCc G B, TERE IR 5, (5 A0
HT A Z K BRI I — S E R R ——C I N &

threonine tails, the CAT tails) 2", Friciff 55 &1,
CAT FEJE ii2 th Rqe2 A4 TE'FEI’J QES27%
A 60S WV H 171 38 T o Y g R AR AL L DN T
Ltn1/Listerin P51 312 RALFERE . CAT B Al
WA Z IKEEAEAR , AL HE IRz 2R AR [ R A%
Mz FAUBERGIT, HANE SR 2 IR R, EIm
E1V-a WS TN e R ST Ik LAY (R e N R Y
I A U S TR A ) R 22 2 B B 4 - 4
U5 AR CAT RS, A& M A C
Uit A BHEUS iN B (C-terminal addition to translation
tails) (3R 4H5 " CAT 2) ﬂéjﬁﬁﬂﬁ#tt%i
G O 7R A R RQC ML #R & h M ¢ 51

CAT FEJE R 405 Rqe2 7] P54 RqcH 7E C lnﬁ{?%bn
RN E (C-terminal poly-alanine tails), RN
WA E (alanine tails, Ala-tails), #HAbriCHIHT
A 22 R BE AT 4 IR 3 O BE ) ClpXP 2 1 il P
fife 2o XL S A0 RQC ML AT 2 B, WFL
S AN AL A7 E Ala-tails, JFUESE E3 92 & i 12
Pirh2/Rchy1 il CRL2XHP< 3t [ 4 H] T NEMF 4 &
i Ala-tail IEHHT AR 22 KRR 2

fok/75 2 ik )7 %) (the carboxy-terminal alanine and
HiEZ Ik Dom34/pelota
Hbs1/HBS1L- :E:
60S 608 —>
GTPBP /
Q’ —> RIi1/ABCEI . _, N /oo
pra DT
RPS20
/ <5510 mRNA P fif
408 Hel2/ZNF598
mRNA ¢ O 40S A
B i AL HE AR ) FZHEAR RIS 53 25
?
Rqel/TCF25 — Ltnl/Listerin
A 2 Ik AT
Cded8/VCP i K Ltn1/Listerin
iiBhR 7 Ufd1/UFD1
RQCcz%v:'{ﬂ FINpI4/NPLOC4HZEL
Vms1/ANKZF1 \ Rqc2/NEMF
tRNA tRNA
(RNAZE 55 Rqc2/NEMF tRNA #4153 Al

Fig.1 Ribosome-associated quality control in yeast
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RQC e 471 85 4 1A hy X 00998 B 2 28 P P A A £
PEAT R, B FORHE /R RQC AN i i 2
PR G, [FIE 5 P 5T I R R 2 1 %
YIMH G . PN 5 4R A 22 11 1) RQC 43 5 9 Bk
T M RQC L K 28K/ RQC 1o 2,

2 AR g

EEFRFEERMT, BT 4%
2 000~ LA 1 AR B, DUDRAIE A 20 i P 4
FR29 20 JT A AZRR LA R &, OROBA R 1 2 o
LN RV T 50% Y BB A R AR A R —
2R G kR Y, BRI &
R A N AR RE I A O 2 —, BRI
VR AR 52 3 2 BT s AR ML AR A ] P AR
BRHRIEE RS, PEPZARER Y, EEH
J A Z2 FhAIL i A e b TR 53] R B 5 4 /B
IResRba UL BB S IR, B 2 s R
AT AT AR B AN 28 A P PR B i oA i 5 N B
BEAHIE N o FERPE AR AR, iUk AT (A% A
AW s, R BB A iR R 2T
LA WE/IMA  (autophagosome ), FEIM 5 B AR &
JE i B Wi 1A (autophagolysosome) , i #% ¥ i
IRrK IR AR, X — I PR RR AR A s 2
MO AG, BRHA A e dERe R L RS Th R AR
AT

ROREA BT 2008 4 H Kraft 45 ) e e 90,
RIVUECR S T B 240 A b B A A M A RT3 o 2
PE A R Ll sh Y iR h
EHEHLZ A1 (mammalian target of rapamycin
complex 1, mTORC1) 2K %S 5 4% A i 18 55
Rt 2 27 RO B A A TR AR S N
IRBEARIE N, e — MR AR R e i Y, Rl
YA TR BRI A N AR Y R R
B, TEREREZ MRS S AR A ) i AR rh A b
R 60S 1408 MV L[ fif 1 R R AL Y . 12 FRILK
fi# ¥ 3 (ubiquitin carboxyl-terminal hydrolase 3,
Ubp3) 5 Ubp3 #2571 Bre5/Brefeldin A SUS R
FH 5 (Ubp3-associated protein Bre5/Brefeldin A
sensitivity protein 5, Bre5) JE % Ubp3/Bre5 17 % &
FHEE G, ATE s L BR R AR F R iz
RS SRR 60S WAELREAR, 1 408 VLR A0
WATFEB Y A, 12 R & RspS AFE A2 b
R AWERIERT H 25 TR A i >,
Ossareh-Nazari 55 ' WLZEH] Cded8 FlIVZ 2 il e i

i H 3 (ubiquitin fusion degradation protein 3,
Ufd3) LA Ubp3/BreS5 2 2 [ 52 4 VRGOS 1 7 =X
Z 5TV SRR AR &L . Cded8 5
Ufd3 53 50E hy 250N 53 X i R -5 Ubp3/Bre5
17 2R A G AU IR AN 2302 R 2 A A
AR . Skl , ek, JURES
Rkrl1/Ltnl 3K T 5 1] £ i 427 05 04 32 £ 1 B Wi S
N BV Linl /R —Fh E3 72 R H e/ i A
HHIZ R ACLIRH LR 60S 7 B P PR E RS, A0
1475 11 Rpl25 Jy Ubp3/Bre5 12 % & 1 i & 4 14 )
Linl FYEFEEY), Hz AL 0] 60S 7 AL 1
R A wERERE . SR, YUERIRES Ubp3 /=
Rpl25 2377 Z AL AN 60S W Ay pE£EPE A g (&
2). UTAE, Tatehashi 55 ) 18 y- 4 M i B it
(y-glutamyl kinase, y-GK) i 15 Ubp3/Bre5 iz &
HEBEE G EAEHZS S5 EHEHR 60S 7 AL e £
B Wt R, HALSI T RE 2 y-GK AL 2R 1Y y- A &
BEmEfR £E  (y-glutamyl phosphate) R fb A% M A 25
1 SR 3

ESh i S N 3 NEN YN BBV | Siwe s e50
P4 % A . Waliullah 28 5% B 58 &% B, Rim15 Al
Sch9 & F A2 5175 5 20 Fi B BEAZORE A A 1t
PERE MR . TEDLEK S5 mTORCT i ¥ T i,
HAZ5 T Sch9 2 1 C o 6 > 2 HE IR IRk L IR 1k
BN, W IR A6 Sch9 3 i £ IR 45 Rim15 {35
PETRE, (e AR REME AR, IKAh, Rimls
5% % 134 A (protein kinase A, PKA) %
Vi Pho85 HYTYE (F2). F52 L, Riml5 7EAZHE
TRA R R h A R W VE T - R RERG s A b
REEPEVE A RIS Ve, AT R AR 1Y AR SRR
KA o

UTAER, XTSRRI AR G S2 A
5 H 3528561, 20184F, Wyant 55 27 Bk IRk
TE T PL SRR A 1 W i) G RS2 A e P X R I
THEAMEEHEH1 (nuclear fragile X mental
retardation protein interacting protein 1, NUFIP1) .
NUFIP1 /& —# 8 5 BE46 85 1 ZNHIT3 (zinc finger
HIT domain-containing protein 3) Z5& W HH ,
Pi# 4545 J5 T NUFIP1-ZNHIT3 536 — Rk 2 5
B EAESWNIE N, J5&ETEE IR = 5
mTORC1 A i I AR A% F8T A 28 B W A
VR BHAFIRZEA (K12) . SR mTOR 5] Torinl
4b 35, NUFIPI-ZNHIT3 58 Rk fg 5 [ v
NG5 L, ZNHIT3 i@ 3 LC3 45 & 45 ) 1
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Fig.2 Ribophagy in yeast and mammal
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(LC3-interacting region, LIR) 5 LC3B H %455 %
MRS S 2 A/ MA AW IMA S5 3 B A RS
TERH DR BHA , B OB A % 2 1 s A
MRS, BFFEIESS, NUFIP1 Blfg sl H LIR ¢ 51 %
RIS B A MO AR DURINT B A= A7 RE T P

AL, EAZANME S SRR AT, —
S AL I A ) LR R B Ri e, DA
RETLVHAE, o7 — 7 THE S A A R AR R g e
R RHEAR, A E AR N PR A B
Y EERL . A, OB B WELENE BR T e s
R TP AR T EEAEH, dFmih AR
TEAf B HEARIIE

3 EEGHEXRERMNSZEFEEEE
ERXRREEALERERBKER

RQC 5 AZMH A I WA 40 B I 2% AR 1 0 A%
Bl AE i e A i A RS P AR B RIVE I, OBl

B2 EFFNIEFL B M B0 R R B I

FFE R & 2 [ &8 1 G3BP1-ZJ%-USP10 72
x bt M 2 & % (G3BPI-family-USP10
deubiquitinase complex) fJIIREEHERR 77 U4F
KAE RQC i 12 v 60S WV FEAME 1 7 1l (1) 1fF 7% Hp BUAS:
TR, H R AR 53 B PSR AR AR 408 MR
amis . BEAEAFR R, AR S E3 2 R it
FEG ZNFS98 TR I il 5 A2 AR (0] (A G2 e s, IF%F
40S VI VEFEAT 5 RPS10 T RPS20 1 4 FM: yz
FIBM LG 3 RQC 7 . HriE WR R, 7
RQC #& 1% H1 ZNF598 i 1] i 5 14 L .77 24k RPS2
DL K RPS3, fifi 40S ¥ HE 50 [ 155 WA K3 A, TRl
60S . 1Y e figk LA P /NI L 51 17 G3BP1-
FIE-USP10 21z ZALEG 2 &9l i K9z 1Ak
FHI % R RS, i 40S W 3L AE B Fe b bk S
AR, ARF AR AR R, S
T, AN RLE 408 7 327 Z Ak KGR
LY A RQC & Ly WE . YLk 514 T G3BP1-%
J%E-USP10 2517 Z AL 4 W) 7 I B 4 A v 7% ] 5
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) Ubp3-Bre5 FJ 3 1 2277 2 4k Rpl25 B A A
W, FEMRLERIRITIRE S5 AR AR B 0 i o 4%
WU, (ERBAR S A, AR XN IOAEE, A
TFANMATG . HEAh, RQC AR 459 ) mRNA
FEC AR mRNA 5 BRI, SRORHA B ik
RO EAE S B K- S YU AHIE N, 7E4E
FRanfpy 8 RS b R SR . (HA R0
J2&, RQC & H mRNA Wil o #2143 FHL,
5 5% mRNA 55 B IEEBA AR PRI, 50 1%
BRI 08, DL S8 mRNA T A 22 1K B0 1% A
W R AE ST A

EWEIR A 5 RQC B AE1E 57 AN R 2 5
%, BIE37Z Z %30 Ltnl/Listerin A1 ATP /i Cdc48/
VCP KA T, MEES S TR A v e,
WAERQC T EFEEZMEH, &7 FRQC 5 Mk
1 W A] B 22 K W 3 76 RQC 5 R BHHIA 1 Wb 9 4
HREALHLA T RARS . I L, RQC 5%
PR A WEAA7E BRI E AR A oL i
Hie 5 PR AHIE I AR B AS i I R AkOn; (S
R .

R [ 5 RQC 76 2 5 410 g P9 25 (R R S
R EEEAER, J&PQC [ISHEEMTT . PQC ik
gl R EARRSREMEEEAREE, 52
FhAf M AN LT RERR A G, SRR AR I e
PQC it 5 J2& # 20 3B A7 PR AR B — A i A ks, T
RQC 1E M3 52 S —Ff PQC 78 4k F:5: 41 it 2 11 T B
SR REVREEN . RQC IIRES # K T 8=
TR A M Z R R T &, R TR AN R 26
RURAENR, 175 k20 M 25 1 s 2 7 55 M 40 L 1
Uifige RQCe A% AT 2875 5| S 1) 2% 1% 7T RS2 22
BFTHEIR . A2 S B & A AR R B Y AE AL
fil] P50l 4N, Listerin 1 GTPBP2 %€ 48 ¥ 2 7 8
ANFRB R 2R AT EAR P50 BRI, A R 2R AT
PEAS AL IE R AR R . PR R R FEWF
Listerin 2748 /N A 88, M 7E GTPBP2 22748 /)N [l
b 28 50 5 % 322 DL T 2l W) NG K 2 RRR ) g
Martin Z¢ “2) 35 i< #4) i NEMF SRR /)N AR R 2 3]
GRAR/INER A T P 22 T 28 AR M N HGE Bl 22T
HEATPEIR AL . WUA 2R 25 40 LA Sz sl g . Bl
JEIEA SR B 7 H1FE AR LR R R TR
9N A B, AT HAS NEMF 2875 i pfi 22
WL A, teAh, NEMF 28531 e LB T
BEAe, R R I R RSO BB ER . AR,
GTPBP2 %8 75 4317 & Jabi-Elahi £5 & 1F , % & —Fh

ALK JIBERS | 32 S FERn o 280 A8 | gk G IR A
INHIBREAS R R I A 2R T T AR ), 4L
1% (Huntington disease, HD) J&— Fp 5% 0L 4
ZBITHEER, EHTEGBEAIIDEFI
(Huntingtin exon 1, Httex]1) CAG —EiFmRIEHP"
K99 AR 5 | 1) — Mo LATA BT BB . 158
SEF WA (Huntingtin, Htt) NI RAE
BEfE (poly-glutamine, PolyQ) JF4P Hh, 4
9 {35 4~ E 52 PolyQ J¥51), Hitt AR B 7 i 1A 5
£, 51 HD ARG G IR B . Hit 765 55 1 i
R AR TR A, SR AR 1Y — 1 E B
PRARAE ", i Yang 55 7 38 2o 15 38 AR
(high content microscopy, HCM) HR % i & T
Hittex 1 {0 AL i) —FiEL, B 103Q. 103Q 2
B S IRE R Y 103 4~ E K PolyQ 751 145 2 A Hitt.,
UE—2 43P uESE,, RQC ML 2 Hitex1-103Q 4% fi 43
ARG R . 1 RQC P Lin1 58 Race 1 e 1
53 Hitex1-103Q 7EAH M AZ N FR 2, DT 4 5 41
MuzEtE, 5 HD AL R REVIME, $275 RQCTE
R 22 TC I A 5232 St PolyQ 519 1l 28 A% ;= A= 1)
ANFIFZ 0 Ty R ELEAE Y, DL EYERR,
RQC AI g2 A il 22 0 S0 32 IR AT PR AR Y OCHE R 42
HER A5 A\ B R R M 2R TR W R AR R
JESIIAE G

P WE AT A 240 B PR B B 22 T A L 28 DA R 1
AR EZ i, HAH | 45 mDhRe w6 ik
PR N B SRR A A, i AR AR A
Mifes R, S5 AN AR RELR, kil
R NG P e Al Y, H
FZHEUR FI EAE AR RPN B 5 PR ARIE N DL S
FRESH AT RE = AR BHA T T A HEE L, A
FTF AL D RS T A7 . DF9E R, bR A
WEIB RS 5 T /NG 5 40 MR 2R AT A
ORI ZUEE R, A A NS 52 25500
MRS ERESRE S, 2Rt 23R, N
J R (endoplasmic reticulum stress, ERS) 7&
Jiki A R L B AT B S, R T
5 I8 7 B 3 YA e A o R AR RN . %
i3k DA JBE DR I O R TS p 2R e R M 7, T
I8/0 FR T P 5T I N7 S B T B R 2 T A R T
I RATIFSEUESE , IR A W A= ) Lt i sk
AEA MR VER Y FLHLE—J7 1 7T Be i
TP AZE A B s AR DA RREARR 2B J L il ik 4 f b
LTI BT IR, g — 5 T S AR A AR ) 6
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VR 110 RH R/ DT (40 28 T 4 I O A B 2 R i
PR . LIRFIT e, BeaRioE AR A ]
AEA AT I D AT B SR TR AT S B T P T P R
FROLALR fift N 5 I IS 380, DTG R 200 7 o S A 5
A, R TRl G A R A TS A L

WEAEAZ B [ T o B TP e B BRI, 2%
TFALMEIAR FEAE DR B) i s BE RSP, FLEh
BRI A W CHEZ AR & B, FTRE N I 7L sh b
NELRTEMNEN NI EE R Ly 23 ENEN S 2
AR NUFIP1 J& 5 5 4t (1) — F A% it RNA 255 8,
R AU A — > C2H2 R 250 s A — A%
55 2, PR KM b O 3 3 ik B LA ok b 42
RGRE R AEAE RS2 B Tz O Y.
NUFIP1 2k B 48 5 5 iR B /R B AE IE 8 i 2
LR BT HAEEEM . MR A, NUFIPLE
M X WM T & A (fragile X mental
retardation protein, FMRP) #HH.1EH 257155
Fl A SRR AR BB A s S NUFIPT 76 5 fih
AR PR A T AL, NUFIPL A e R i A5 1
I BB AR IL R 2 A 2 B X R P pih 28 B
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Abstract The intracellular protein constantly remains in the dynamic process of synthesis and degradation, and
its homeostasis appears to be closely related to the cellular function. A variety of protein quality control (PQC)
mechanisms exist to monitor abnormalities occurred during protein synthesis and degradation, thereby ensuring
proteome integrity and cellular fitness. The ribosome is the most abundant organelle in cells, and it is the major
site for protein synthesis, for which each stage from biosynthesis to degradation is tightly controlled by various
quality control mechanisms. Ribosome-associated quality control (RQC) and ribophagy are identified as two
major ribosome-associated PQC mechanisms that synergistically involve in the maintenance of translational
function and protein homeostasis. Also, they represent key players in adjusting ribosome content and translational
activity for the changing environment, in turn facilitating cell survival under stress conditions. The dysregulation
of RQC and ribophagy malfunction can substantially alter cellular fate and render cell death, resulting in the onset
and development of various ribosomopathies, including congenital diseases, neurological diseases, and malignant
tumors. Targeting ribosomal dysfunction by restoring effective ribosome-associated PQC may serve as potential
remedy in treating ribosomopathies. The current review focuses on ribosomal-associated PQC with in-depth
discussion regarding to the key roles of these pathways for the maintenance of protein homeostasis as well as their

potential effects on the development of various human diseases.
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