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Research Advances in Stress Granules and Processing Bodies
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Abstract SG (stress granule) and PB (processing body) are two highly conserved membrane-less RNP
(ribonucleoprotein) granules in eukaryotic cells. Both are dynamically assembled via LLPS (liquid-liquid phase
separation). SG and PB are both involved in mRNA metabolism and translational control, and play critical roles
in cellular stress responses. SG mainly assemble under stress conditions to store translationally stalled mRNAs
and ribosome-associated components, facilitating cellular adaptation to stress and the re-establishment of cellular
homeostasis. PB exist constitutively in some cells and show a marked increase in number and size upon stress,
participating in mRNA degradation and transient storage. In recent years, with the development of techniques such
as super-resolution microscopy and Ribo-seq (ribosome profiling), the assembly mechanisms, dynamic regulatory
networks of SG and PB, as well as their associations with diseases, have been gradually elucidated. However, many
questions remain regarding the molecular mechanisms underlying their functions and the regulatory details of their
crosstalk. This paper systematically reviews the structural composition, core biological functions, and mechanisms
of assembly and disassembly of SG and PB, with a focus on their crosstalk, and summarizes the roles and research
advances of these granules in the occurrence and progression of diseases.
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Y B 2 EAZ AR AR S A AN T RE IR B /N . B
20 MR R &R AR AR B RS A T TR, 23 LIX
Rtk T A AE, RIARZ RG-SR, WiE
B moREAR . NS . RIEHRETFRRY], 4
N IS A7 AR K B TR X B 4540, an B o A% A=
(nucleolus). %MK (nuclear stress body). <M
/XA (Cajal body), LA 20 5T o ) SEORURE (stress
granule, SG)FImRNAXL P /MA (processing body, PB)
5, e A MR ) TE I AN A 2% (membraneless or-
ganelles, MLOs) (&l 1), 1X 2 25 ¥ [F]RE 55 40 oA 5
RNAFSAS . SO B A A2 Ad s S I 3 428 i 4556 A
AT B R ) S A

SG5 PB 2 4H il A P it B2 22 ) JE i RN A A
WkE, ¥ B RNA%E A 8 (RNA-binding proteins,
RBPs). mRNA A5 B0 AH OC B 12 Ak, dad v —
AR /3 55 (liquid-liquid phase separation, LLPS)A/L ]
SEENASHESRE . —E S5 mRNAKGELF
i R PR fRE 2 AR, LRSI A mRNAAR
WX 2 5 R P A R0 AR, TE A M S R B
AR AL 3 A I 7 43R DA S R 5 o 5 6 E R
RIIEATT 2, 3 SG5 PBAH I 7T A W B A5 SR

Lysosome

Mitochondrion

Nuclear speckle
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Nuclear stress body
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W9 . SR, SGEPBRITERMLE]. HEBE T
HAEM LS, LR A T 500 R AR R e (1) B AR oy 11 it
WA WA . AN SCEE A I A AT Y AE TR, EEX SG
LPBREIT A 11 A -

1 SG5PBHERSINEE

SG-5 PB4y FURZ 4 i A A LLPS TR 1 14 TG i
¥ W% 55 H (ribonucleoprotein, RNP)FL , /&4 fu 7E
5% Ja 7K % mRNAGTIE B O AR B &h A, —
F A = RS AZ O AL o PSR II0RE 1 T B
T B AR AR B S5 19380 RBPs 5 mRNA Z [H]
MZ M AHEAER , e LLPSIZ e it &
LEEHRAP, SGE PB 2 LM K% O A 5E 7R
RGN BEERENZOX EEEREREEA,
AN SR AP 5T X E 4E mRNA K A2 B RBPs, N
WO AR E T S 3 A A e it 1 25 M B4, it
Ah, ZH AR SRS HER Y S EROBIZ O EE T
WP e B, OFEERL . 2R MNH. SUMOL S H
FAb S, LA B RS R R AR 3 . AR

Golgi apparatus

Rough endoplasmic

reticulum

SG

Smooth endoplasmic
reticulum

PML nuclear body
AR i SRR L TR A ST I L TR TRD A BTN S VAR L e R FEAA TEIBEAM A SOSOBURL(SG) . mRNAMLF/MA(PB). B A=, RIG /R4,

RIS SEARLZ I 1 7 (PML) A% 4

Membrane-bound organelles: mitochondria, rough endoplasmic reticulum, smooth endoplasmic reticulum, lysosomes, Golgi apparatus; membraneless

organelles: SGs (stress granules), PBs (processing bodies), nuclear speckles, nucleoli, Cajal bodies, nuclear stress bodies, PML (promyelocytic leuke-

mia) nuclear bodies.

Bl perh AR S IR AR ER A0 E (L

Fig.1 Localization of membranous and non-membranous organelles in cells
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K5, L R N S RO E 5. RESG5PB
FELLPSIX — OB, (H 70 T 4%
WD 5y A IEES I AR DhRE EARAE B a1k,
FL[E) R BRI 6 BN I mRNA A 4% W 5

SG 2 4t Hfa e S P R ey 152 0 TG Jis RNP AR, 7
IEH B ARAE T LAY USRS 1, AR S AL B
B, PR ERFG L AT S AN R A R
PUE T FHIE TS, SGHAEZAE 100~1 000 nm, 4
SR EERRNE, BOE2EANG3BPIRY
UBAP2L, & 4 RF H 45/ 52 e 5k 4f i 1) R B 43
T BRI IE K E E 4 eIF3. elF4G. eIF4ASSENI%
ECURIA T 40SHZRER/NIEIE, DL K R A T30 iR 2T
IR mRNA 5 Z Fh RBPs™, M4 L i B (s
SN, SGHLEE ] 4 Mg i 5 4R 4 L 20 i,
[ A 5 T R P ) 5 AR i oA o L v 4 L O A4
elF2a Rk 76 RBUIRA T, GCN2. PKR. PERK.
HRIPU KB AT 43 AR A R B = . o 5 e
PN S5 P L 3 AR S S I, A eTF2a R A A AT
KRR MR AL U1, BEER AL elF2a32 2k 45 A GTPIY
Re 1, SRR = CE AW, &R
BERCIR ) 2 ] K& AR 5 FORH B I mRNA MAZ
PEAKAR S, 5 RBPsIE il mRNPH-HE— 0 K EE | &

GCN2
PKR

HRI

PERK

Canonical SG

SG

KB SGAH 7 2H%% (K2). ARE SLIE B U AR 8 eTF 200
WERRAL, F 22 R sE /N7 1 A 38 Bl 2 P AT 35 L A
K, WS PR 0 15-d-PGIL ] L& 1 e IFAA
) Cys264£7 £, BHWrH 55 eIFAGHIAR EL/E A, B iemk
I elFAFE G YR 4540 5 Dy Re™; ME-F EmTORCI
Ji , 1 4AEBP L BRI 5 S PE L5 & elF4E, (545
elFAGHEE G i, [FIFEHN I el FAFH 26 53T 4 1)
(E2).

SGIFAR B2l B 17 mRNAIZE Ky, 1172 B &
FE BN A1 5 AR BEE 1 B RO S BT, A RRER S
JRIEATY R A, FERAEME . pREIER M. £
i I SG mRNA AL T- 58 R R UTERIR A, 1M
T BRLAY TS A AR BE FEAIE S, B 5 A SGHY
BB mRNAAT R BB RE78 AE , T 78 UKL RIOA 5%
HHEHT A SRR, X R IR E R T A SG
THRERIINHI S, SGId Al il il 4% 0 B8 [ HO B0 1
RS A A a4, W G3BPLEER 1L {2 SG
HELHRRE, 2 FANN T PSR S SGIIES ;
SUMO/L . 34k ADPEKEEEAL 45 it ] 1
¥ SGENE, S H5AIRRIEMN % 5, IR IR K
I, PABPC1f¥] SUMOMKE i nl K5 7 L A2 € SGIN &
U R LRI F A SmRNA, L i3E 52 4 22 6 14

g
g

elF4E

T
@

_ &
elF4G

=

g

Non-canonical g
SG

Ubiquitin-proteasome

mediated disassembly

Autophagy mediated
clearance

LA R, A0 RS AR SR B R A 2 S G AR AR KM IF2aB R 1K, JF ML ARSI AR U B /N 43 F-(2115-d-PG ) BA R 05 5, TG
ielF2afiR L. MFISEEEE MH I RAAHIREAE &Y, S SGH %,

Under stress conditions, SG assembly in cells proceeds through canonical and non-canonical pathways. The canonical pathway depends on elF2a

phosphorylation, while the non-canonical pathway is triggered by small molecules including 15-d-PGJ, or metabolic stress, independent of elF2a phos-

phorylation. Both pathways mediate SG assembly by suppressing translation initiation and sequestering protein complexes.
E2 SGHEKSHE
Fig.2 Assembly and disassembly of SG
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BB, 18G5 R AT ) ST 52 66 7, B8 T SGAY
S R A M RLZ R LA VS, M R IR S, A
Ji AT S A A A% O AR B SG: IR AR L i AR
K EE SQSTM1/p62-5 CALCOCO2/NDP52 K 5l 9
PESGL 5y, N FHURLEE 1] B MR 2 T PR I& 42 8
it HSPB8-BAG3-HSP70E A 5 i il N &5 AR S,
PRSI B PR (#12) .

PB & EUAZ 4 i 41 R B A7 76 1) — 2 RNPAITRE,
B2 N 100~300 nm, AR REE S, 758
5 NECIRAES TR e AL TR, R PATR R S
RNAJF 2. mRNARF RS 4EFF RNAFRES 1) g 45
P20, 5 SGIf MR 5 AN ], PBI 2 ZETh g &
RNAFCH RS 40 R 42, N 306 & 22/ 425 RNA TR
AT, AT Hh A 58 B mRNA IR EF iRk . il 5 58
PR AR FE PO PBIIAZ O 415 mT R4 /S K I R
FEHe : BiiEEE DCP1/DCP2. MBS A T B AR
FRAAH G T 5'— 3RS . miRNA R $5 A
T RN R T, 54106 7 e DLARIIE RNAAR
WAE AT P 5 SGRL, PBRIFERA 10 —Fh5E

EDC3
pcpj DCP2 —
mGppp —, EDC3
Dhhl DCP2

DCP1

Iy EEER . BUE N E 4 DDX6. DCP1AZEE %
OEE, 7578 3 mRNAFEE ; SN2 sh s, 4
fielF4E. YB-1% 5 R&EH, N3 PBE MK & SG
Z T I i A2 4 5545 5 A8 i 2021 PBIFIZE 3% 7™ 4%
W LLPS 5 Z B A P AHEAER , Bk 5y Nk sk
M3 B, it 5D Re v m R A B 4
BEHLARI BY, UL (1 EDC3%E 551 45 4 Dhh 1 i
fily 5 DCP1/DCP2JliiE =51, T2 B Th B P4 1 1 —fi
e 2 A1k R Lsm1~75 Patl. XRN1 &£ i
mRNAZ S, B — R EAEY. fERES
BB, EDC3AE M 24 W5 20 2 4 1A 4 o 15 [ —
mRNAZ T b, T RCE &0 I 5 B A 1% (1) PB
O BIG. AR B, 2% 08 otiE IS Lsm4
1) Q/NIG &2 2% J5E 45 W 350 15 EDC3 1) Yje f-N 45 3 ik 2
ZMIIMEAEH, S LLPSREW S, IR E .
Tige 56 B 1 BeAPB(13).

EAE T RE b, PBEEIE A mRNAZIET &,
HEMMN RE . RIS LITR mRNALA &
JE SRR, BRI SR A E R R R

PBIZH 3 534N L M By e WIGAZH4) B /E: 424K (AEDC35Dhhl. DCP1/DCP2AH HAE FH, T& B IE 8 e B 0 5 44, 102 oW
EDC3KAE S ZAE L, Wi W E S5 Lsm1~TE S WL, TImRNARERIIRER &1, BHENH: 2% 0 B CIKEEEDC3 5 Lsmda 4 8 451

SRS TAE R, e R AT R IAPB .

PB assembly proceeds through three core stages. Initial component interaction: the scaffold protein EDC3 interacts with Dhh1 and DCP1/DCP2 to form

a decapping-helicase subcomplex. Core complex integration: EDC3 acts as a scaffold to integrate this subcomplex with the Lsm1-7 complex, generat-

ing an mRNA-degrading functional complex. Aggregation and maturation: multiple core units undergo weak interactions via specific domains of EDC3

and Lsm4, ultimately assembling into mature PB.

E3 PBHYARIIIE
Fig.3 PB assembly proceeds
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L2 FEmRNA 3'%iipoly(A)JE, K 5DCP1/DCP2E
GV 5 v 7 45489, B JE B XRN 1Y S’ — 377 7]
W e S A SE A B, DT R 90 24 R 200 i B R SR TR AR
2224 e hh PBATHEHE 20 i A BE 7 SRk R AR 5
hfetE mRNA, {8 H i 25 Bk 3 Bk B3 R 41, SCl
mRNA [ 5 5 50 FH 1) Zh &8P 45

2 SG-PBEHZESE{E: mRNARZS 54
BRI

1 ffd N mRNA ) firiz #2108 SG 5 PBIY Dy fig
s LEWFRIEE), 3 LR E T mRNA“IE R §##
P PO AT — S R IR A e P 245 1220 R IR
AERARPETT, 4N M IE T 2 SR R A G 4 25 80S
B, mRNAFREE:Z 5 E A G, SGJLFAIERL, PB
D B AR SH A, EFF IR RNAFR S P, 4
1 it TS ORI B, AR B R AR M A, K&
mRNA i BB 4K 2, LRIk 40 4 7 K & SG, iX
S mRNA RSG5 2 SGH o8 iR N 477, B 15
FHEHERR 2, AL o] ek 40 B AE RIS T AR
BEIHFE, R R AR mRNA, &% 50 140 i R 4
TEF . #HNEESHEHIER, SGERADTEMEE,
PN REMEmRNA T B S shEI 2, N LR PBS 5,
B PR SAFAE, SGHITAR . 87 mRNAS:
i SGH PB [R] (P RURL B AE S 1H 45 #4512 22 PB,
PBIERURE S Ve PR A, T S EE MR R RN, BRI

JRLAR U5 2227, 1/ mRNP S & 4 AT 76 9 25 ok
(XA 248, 870 i e 387~ 2> & mRNA RS A PBIEIA
£ SGH-IRET, TR IG IS AS WIS, K ik iE
P 441 fif A 3 5 7 38 75 SR 02227281

g5 1) SR FH R R 23 3 2 M R A 2 B
WESE, SG5 PBIFAESMALAZAE , 1M A2 8 I 45 S 1 9
PR fih LT T RS E S5 A AR G, fKFEIL = RBPs
55 RUEWME S TRIE MR LR EF 58
15, BZEAEIBEZEE 5T, FERFD)
BE I Jt 222, RN AT KA 414y, elF4E.
elF4G1. HuR. YB-1%&E A L2 F SG5 PB,
HHAHTIA-1. UBAP2LA K 056 = T SGH I, &
N R 1B] 40 57 5 AR I AZ O AR 1220 (] 4) . TTP.
BRF 1215 SG-PB4i & 45 & I RN 7, W]
TE P R MURLIA) B A8 B4R, B3 5 Sl URLA] IR ) i 22
P30, SGH% 0K [ UBAP2L ] i A 20 B 4 1 5 46
TR FE A L, DR A BAE R, [F]
Y N AZTERRZS WAL, 1ZATL A% S e Jo B
{Ei1 % : DDX6. 4E-T. DCP1AW 4:+F PB4 #)f2
JE , AP SR RORL R B 5 0 B RS CNOT
PAT 1B 1F [ 1 42 A= B4 JOks 6 42, PR B EAE A 7
HEAT, S EAE 51 R RN AR 2 ALK 470
1.

AR S, SG-PBEAEAALE B ThREL A 18
A EDIRAS TN S SRS HE A T, TR B A R

SG only SG+PB PB only
eIF4E
CPEB
40S subunit 2?5{1/%
e DDX6/RCK
IF4A/B FASTK
: 1F4G EDC3 4E-T
]e)DX3 HuR DCPI
PABP Roquin DCP2
UPF1/2 TIA-1/R | Hedls/GE-1
Ataxin2 TTP/BRF1 Nesprin
Atind | RapSS/Lsml4 | CAF
FMRP/FXRI [T CCRéNeil
G3BP1/2 N
Pumilio YBI
Pl APOBEC3G
TSN o
USP10 ERE
Lin28
Rpb4

WAL 52 br, FEAHSCRNALE & 8 7 =3 AUE AL TSGR T X 3K) . SGEPBIL & fir (W € X3« & AL T PB(AK X 3.«
Related RNA-binding proteins are categorized by their localization into three groups: SG-only (yellow), SG and PB colocalized (blue), and PB-only

(gray).

E4 SGEPBHEHNEREZZERTREE

Fig.4 Schematic diagram of protein classification and shared proteins of SG and PB
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Table 1 Comparison of SG and PB in size, composition and function

L N G B
Characteristics
Size of diameter 100-1 000 nm 100-300 nm

Function

Physiological state

mRNA fate

Marker proteins

Common proteins

Major pathological association

Structural dynamics

Sequester stalled mRNAs, inhibit translation initiation,

and participate in cellular stress protection

Stress-inducible

Temporary storage of mRNAs, repression of translation,
and re-entry into translation upon stress resolution
G3BP1/2, TIA-1/R, elF3, eIF4G, UBPI...

Agol/2, elF4E, CPEB, Smaug, DDX6/RCK, HuR, YB-1,
TTP/BRF1...

Abnormal aggregation associated with neurodegenera-
tive diseases, tumor proliferation, and chemoradiotherapy
resistance

Highly dynamic, with contact and material exchange with

Mediate mRNA degradation, silencing and storage,
and regulate mRNA homeostasis and translational
repression

Constitutive presence, with changes in number and
size upon stress

Predilection for mRNA degradation, or silenced
storage, with limited re-entry into translation
DCP1A/2, EDC3/4, XRN1, Lsm1-7, CCR4-NOT...
Agol/2, elF4E, CPEB, Smaug, DDX6/RCK, HuR,
YB-1, TTP/BRF1...

Dysfunction associated with neurodegenerative
diseases, tumorigenesis, and immune evasion

Relatively stable, serving as a core site for mRNA

PB

degradation

KA. EIEH N —F 1% 5¢ U mRNARIZ
SUIRE AN, oI Rl & S ThRE B AR B AR
N TR AT HOZ T, T EUNRLE AR L
mRNA 7% 2 AL, 75 A 401

3 SG-PBE{ES.M SHR & HOALH)

BEAEWE L 2 % 51 SG. PBA5 & I 1Y
KIERFM, = AL = w1 gy . ASCHET
SG-PBHI &5t —T AR IR (K14), ¥ =38 BAE L
I FHEIRAT VR IR S5 A% O L U 44
=R I
3.1 BREYHETRE: GSEREREM R/ E
SAA R

TEIEH AN T, SG5 PBYY A AT ¥ ik 745
BV, ROBOHIR IS AT PO MR SR B AR . TERE
P8 20 . RS A P AR R AR TR,
SG-PBENA T HE T il , WUk AE AT ARAR, tHI)
RE TS B P A B IR A . A REEREY,
X B IR K A UGB IR T30

FEMNZIRAT VRSN, RIUREAH AR S B S DK Bl if
Z U T TR A O R 2 AN [R)BE B AR A1 14
A AT A T4 SG5 PBRIAH - B Fa s, FT 0%
WORL AW BN AP, 15 S5 e 1 B R Y () TR P
TEF] JR P HF BRI (Alzheimer’s disease, AD)H, iy
S BIY) AR I ABSE R AR S EERE IR AL Tauts B 7]

TR SR ARG FR | 4 452155 R 75 B R A 04360,
—J7 T, AR5 BRI Taun] 75 IR ZhSG R F4H 2%, 1
il SGAE HEMEMR IR, (AT SGIE B [ 4k By 55 —J7
I, SGIZ L EE [ TIA-1 7] B 45 & Tauk (1, #F—2
i 3k Tausd JF B R Ak 5 1 0 J£T 4 28 45 T 1, TBOK
PR B PRS0 B8, AR, A BB AT AR Y /N R
JRANNE , 5 R RS AL R, IR R 4 ) 4 41
TR, FRAHI SG R AR B, INJRIP £ T R A Th
RERRfiG o1, 7E L2471 2= A4k (amyotrophic lateral
sclerosis, ALS)- &l i & (frontotemporal demen-
tia, FTD)"H, TDP-43. FUSZAR & 1 [ C9ORF 723
DR 5 g A 1) — K B A B R AR O B0 IR 7o xR
WO HIEZE G SGAL7), FHTURURL 1E % J ¥ 5 5
SGRAEA T [ A4k, R A T IE T 3 PB%
0V (1 DDX6, B K PBEE AL e 481 | it i PB SR 5
KEThe 2L, BEMm 55 AR 22 0 Th RE 4ERF A G
mRNA- LRI & AR, o- 2 Al 28 1 T i N-
Uity 5 A SRR S MR 45 B PBC 28 8 (1 EDC4, T4 PBfit
B2 A%, R RNARIASS , FIRHE S SGIR
PR SR, VS 0T 4 L S RE SRS, I e 4R IR AT ik
PR 22 I 22 18 45955 BPAN [t WDR4S R K 9848 £
S, LG TN N BORLE S H GRS, B
UL AF FUAE 92 B A2 WDR4S 7] i i WD 5 45 #4488 & A=
FHO S, 55 4 PEAA 2 Caprin-1-G3BP1 & &4, 1213kSG
B AR B 5 T B0 5828 71 WDRA4S5 58 45 2 2K % Th Rg
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SECSGIERRBHT . BN K E YR, InE A
JOIA ), b 8 el e 8 50 )98 BRAL #2491 5K
SG-PBR A 8 5% 7] [ 25 9 B YTIE A I 4k, A2
F R AIRAT AR I L AL AR ML o 1T 75 R R,
GRE BETRERZ . 1SR SE R IR S B Rl AR T
AT 10, 2R 40 e Y SGId FEE 41 2% . PB
FRERE Y, RN AL T 5 8 BEROIRES, Tk 5E
SR B A 5 5 ) A, R PR R R A AR S N
JHR A PR S BE . (RIS . TRITIN Z Rt 7 OG
A R FE R LT
3.2 RNARIHZFEEL: BIEHIFH S mRNA S IZPERE
el

SG-PBI#Z 0 A= #L T e =2 73 [7] 4% mRNA Y
. A SME, —HHEERESEHEIRER
RNAI AL, BNt A% L A1 . 7
AR T, SGHIEEAE DI REEmRNA, PBRE V[
fif 52 HmRNA, 4> TG a4 Pl ERERET,
Wk HAE 2L S FmRNAZM G L] 7843 Je 51427,

1EZ Fiph 21 RAT YRR, SG-PB HAE AL S
R RNAR S K B s EM &t . KAEAT
A AR A IR SGR R BN A R IR 7T, Toig b R s 4t
R TOAETE . B E 1 DI REPE mRNA, S50
LA RPN S, A R (R 251 52
. Thie 2L 0 PBRE AR OR 502 T8 B , AN FEAS Uk
BRI REEAR, MERY . KE RINRe4ERFAH ¢
mRNAYE 55 JHFE, &R TuIh e 8 Bk,
JEl R 25 45 4 U304042481 - Wb 38 B FE R cireRNA S
Wy SRUAT P B SG-PBISURL 4 , T3t mRNA
B i 5, i — R4 U RNATRZS i 35,
IR R 5 22 5 AR AT Y AR 1O, AR TR A R 1)
2GR, IR SG-PBA T 1 RNAAR M L
I E R REDIRES, AR R R 5
JTPHPT P, 2 Bl R o R W BOE I SG T R S+
PR S R B A | 4EFE MYC. CCNDI%% i 5L
mRNAMARIE , FrE et I gu g a . R e ;
[F] IS 355 47 Caspase 2 S5 AR A T2 401, A0 Jieb g 241
FEFPESETS, Bh g bR e v A 4, 5 kR,
I8 )5 () PBINRE R A9 BRIV % , AT 4R i 1
RNAFRZS, /21 VB M4 25 R mRNA L HLf
Je A R RSO, — 7 TR R A 5 5 01
7y — 77 T LW 8 A B2 T IRIR I, A 3 fe e ik
TR e G PRE I BRI By, S-FU%E

37 259 S Ha S R, 3B R R i S R 4 i SGK
BN, A0 SG-PBM B # 54 R . &
SENRAE AR T YRR PD-L1 mRNAFAASE 2 ML,
55 B e A B AR A7 B, P AR R YT 24 B2,
A B, 5B TR0 REAH MR 55 2
JigRg o, T 5t 45 EAIE S PBA% 0 2K 1 Patl. DCPIA.
DDX6[1) 55 Kk nl @it i mRNAR 2 M, F 8
JEITE . 1T K Z55R A, 7857 Ui RNA ST & B AR
A2 Bl R 3k R (A% 00 43 T SR A0-2530
3.3 mpERRASEE: EHRKIE. BRSMAREE
H1ERERS

SG-PBIf- AR M7 47 RNA I ThE , 125 H
WE RS TR, Rhitk. IRERIASE R 44 5
VEMIZE o EAE 20 R %N 48 B3 [ 5 7 RN PSR (1)
yik. MRESER, —BEERERE SFKEA
JoR T R B 2 A AR hRe 40T, TE LB
HRA, A HE BB i R I B R R U449,

R IR B, AT I8 S SG R BAKFE T
1538 1% 52 iR 58 . HSPB8-BAG3-HSP70E & WIfiE
555 SGIN & 4R I AE RLAR 1 R P AR A R T B
wH, PR B R E RO IFEE RN
B TR A AN RT3 AR AR R B4 SG, W iE A% 0 4H
I3z F A S B URL W SE I PR RS R . SUMO
W25 SGH & MR RN IR, 4Rk
@ M R A S, PBYE AMRNA MR &, &
I IREF IR AL . MR A2 5'— 3B ARAR S ML %, 85 X 5
W TURFSEAR N ik S5FE, hhdERrgn e
AP, AW EIRE S, SG-PBHEAE A& H
FEAM S R Go0H HLE RNPEURL 19 1R 51 535
1% R G3BP1%5 SGH L s A B AR ZPH, 578 RNPRIURL
TEMNEFSE LU, [F I HSPB8-BAG3-HSP70%>
T AR 5 Bk $5 14 E Wi (chaperone-assisted selective
autophagy, CASA)JH % T Ae 5240, SR EIATTAE 2
KSR & E A AW RN, RAE RN E AR
R R4 A 2R A T g

Annexin A11EME 5 SG 5 1B R 2 8] (114
HRE A, % HAERES 5004 05 98 N RNPEIRL K B
BHIE , WONTE B S EE SGIE MR PR b4 JE
fith, WFERFA 22 70 RNPRURL AR A& AN A] Bk 043, 24
SG-PB - #R S BT HE T, Annexin ATIA T/
SG-IA B4 A5 A8 FELIBT, 9 384 SGIG T 1l Vs Il 1
AR AR PR E A K EHER . It 4h SGHL 4 1)
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SUMO/ & i 57 5 AT 38 ik 2028 SG P 1 26 kL ik 1 Wik
FHRmRNAMfiE, [T Pghifk | i, Z24m
BRLARIFA B SNHFEBR, M 3E MR B R AR
TR A RLIEA 0 o V2% R AT T BH B 0 1 5%
e S AR IRAT VB R e A oo I T 5
YRR A, ; T 75 i 8 Sk PR 53 v, U) 55 By e 24 i 4
T+ RIS 52 68 70, MR AEE . BRE AR
Y H B A 25 LA, SG-PB W ib £ 3 L4940 i 48 0
FaA. RNAMIERF DDX35E M T SG, 7 XU Ja] i 2
NLRP3 %R /MATE M . /£ IEHIRE N SGH DDX3
BT 2, PR 9 RE /NI B OS2 SG R AR TR
PHIE AHAL 5, DDX3 55 B O B0E NLRP3 28 iE /)
W, B PRGNS SO R . I R R 25
) S — 20 i # Th Re 401 0 — 18 M % E R — L gk
— DR AL I OE B IR, s 2 R kAR R
B,

4 BEERE

SG5 PBAE Jy 2 i J51 N 1% 0 TG I RNPRITREL, DA
LLPS At [FZH 25 560, DA mRNARG A #IPE. [%
il N Thie s T, @il A HAE 595 22 i
TS 55 B SR SR AR R 4% 2228, T B Ra s R OF
JE B — 5K S, T E I BURL A AR S . RNA
RRUZREL AN ARARES B B = KAz O L L, Tz
S 5MAERITHERER . MREERXERBNIRES
1‘&%[32,57] .

H 12 S0t 7 AT A7 72 B B AR S e A
— fESG-PB AR [RRE HE A2 73 W 285 1w A 56 4 B
SR, — [ AF AR PRI SR AR R s BT S & B R
W5 B AIR;, —RIANLEIRT R K Z FIR
TUIfe R B PR AR, Bz KEEAR I PR
P, BFEBIBREHMAL, TR R IIERE
FAPER 5 ;. =2 8 J0 B I 3 R S M [
TisEms , IA #E G3BP1. eIF3E. elF2a. HDACG6
SN0 T TTF B Z R e v, M LURS HE T
SG-PBENA HAE, Joik X o A= BRI AR 3 S5 B 3%
BLIE I B0, AR 9T M SR AR SG-PBAIAS HAE %
O34 F AR 4% 805, R SR T R AH A2
RNAIT . 4088 HAE = KB ML R P9 78 SR,
FAI TR 1 0 ORL B 2K L . IR AR RNARR S
(B RBE . IR W] SG-PB H AR FE AR IB AT K
T~ R 2 AL LA, RERS A G T

PR BINLEIARAT . RS W 5 8 R T R AT
BRI S HAL T
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