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ABSTRACT Steroid-associated necrosis of the femoral head (SANFH) is a refractory osteoarticular

disease induced by glucocorticoids, characterized by a complex pathogenesis and limited
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KEY WORDS

clinical treatment options. Recent studies have demonstrated that RNA-binding proteins
(RBPs) play crucial roles in post-transcriptional regulation, cell signal transduction, and
metabolic homeostasis through liquid-liquid phase separation (LLPS). In the pathogenesis
of SANFH, RBPs participate in the regulation of key processes involved in bone
metabolism via LLPS and may represent potential therapeutic targets. The phase-separation
behavior of RBPs can be dynamically regulated by factors such as domain characteristics,
RNA-binding status, and the adenosine triphosphate (ATP) microenvironment. These
regulatory mechanisms subsequently influence DNA damage repair, ferroptosis, exosome
biogenesis, the transforming growth factor-beta (TGF-f)/Sma- and Mad-related protein 7
(Smad7) signaling pathway, inflammasome activation, and m6A modification, all of which
are closely associated with the initiation and progression of SANFH. Targeted regulation of
RBP phase separation may provide a promising strategy to restore bone metabolism
homeostasis, inhibit cell death, and alleviate inflammatory responses through multiple
mechanisms. By integrating the emerging cell-biological mechanism of RBP phase
separation with the multistage and multipathway pathological progression of SANFH, a
novel mechanistic framework is proposed, offering new perspectives for the prevention and
treatment of SANFH. Further studies are warranted to elucidate the precise roles of RBP
phase separation in SANFH and to explore phase separation-based precision therapeutic
strategies.

RNA-binding protein; steroid-associated necrosis of the femoral head; glucocorticoid;
phase separation; exosome; m°A modification; ferroptosis
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Figure 1 Phase separation regulatory mechanism of the intrinsically disordered regions of RNA-binding proteins

RNA: Ribonucleic acid; LLPS: Liquid-liquid phase separation; IDR: Intrinsically disordered region; RRM: RNA recognition motif;

RBP: RNA-binding protein.
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Figure 2 Molecular mechanism of CAPRINI1 regulating the formation of stress granules

CAPRINI1: Cytoplasmic activation/proliferation-associated protein 1; ATP: Adenosine triphosphate; CTD: Carboxy-terminal
domain; GIM: G3BPl-interacting motif, NTD: Amino-terminal domain; NTF2L: Nuclear transport factor 2-like domain; RGG:
Arginine-glycine-glycine repeat region; G3BP1: Ras-GTPase activating protein-binding protein 1; Stress: Cellular stress stimuli;
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Figure 6 Early pathological process of glucocorticoid-induced femoral head necrosis
GCs: Glucocorticoids; PAI-1: Plasminogen activator inhibitor-1; PPARy-2: Peroxisome proliferator-activated receptor gamma 2;

ROS: Reactive oxygen species.
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ot — T
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ROS
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Figure 7 Mid-stage pathological process of glucocorticoid-induced femoral head necrosis
ULKI1: UNC-51 like autophagy activating kinase 1; SIRT3: Sirtuin 3; BNIP3: BCL2 interacting protein 3; LC3-II: Microtubule-
associated protein 1A/1B-light chain 3-II; PINK1: PTEN-induced kinase 1; NLRP3: NOD-like receptor protein 3; M1/M2: M1/M2
macrophage balance; P16 and P21: Senescence-associated marker proteins; PARK2: A key regulatory protein in the mitophagy

process; SANFH: Steroid-associated necrosis of the femoral head; BMSCs: Bone marrow mesenchymal stem cells.
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2.3 RREME: BRFEENTIR

RACEERY BEAZ O R B IS BRI m 8 &
PRSI, FEsE RS ER . BRIEA
AR W 210k = L1 o) e 11 A = e O
BAMERTIEE, B I 0 ST,
2.3.1 "B R A

i 70 AR R o IR 2R 0 R U T T A e S
AL RATIRE, SEOEEEAETF R A

Late-stage

Damage to
mitochondrial function
—

RBP _>QQ

Accumulate @ @
—

L RE 1 R B, F T 9 ) Wt/ - 7% 36 1 (Wnt/B -
catenin) {5 5 [ 1 22 24 [ 1% 16 2 11 9 B (mitogen-
activated protein kinase, MAPK)iH #5525 ML pl 5 (5 5
WP, RAPIFEAMMEYIERE SIS AW, FEE, BRER
F-H A AR (P21, P16)& 1A i 5 4
hn, RN I R A A S 0 A R Y
Hil 55 B RE ] S T A A s s e Y, AR EEIE
A (151 8)
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microRNAs
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Figure 8 Late pathological process of glucocorticoid-induced osteonecrosis of the femoral head

RANKL: Receptor activator of nuclear factor kappa-B ligand; m°A: N°-methyladenine; TGF-f: Transforming growth factor-beta;

Smad?7: Sma- and Mad-related protein 7.

2.3.2 BRI %

Wl B TR T 2 VAR A T B A2 A T
fid /4 (receptor activator of nuclear factor- kB ligand,
RANKL) M ZHZVE I K S5 E A OCE IRk, 2
PERCE A A S s AL, DN R R . K
I RRENE ®), fez, i T T B i A
AR, TR R TG, o <5 AR 1 9 M iy
A PR R P W8 TR ol 52 1 20 ML AR S L PR B 3 2k, AT
SR MRS, A O BER

24 BIEBITHS
] A A 1K 338 3% 45 2E T RNA(mMiRNA) % & &2

SANFH B U5 i % #E % . miR-378-ASCs #M A 1t
B o) 5 R 7 DA K SR R A A R A
AP miR-26a-CD34 40 i 4 i 3 33 41 2F 1 48 A= A
FUBLHE AR e B Sk G2 W B D= ™, 3x
LW AN IR TEIAIT SANFH HP 99 /7 oAb, cire-
0058792 W] i i TGF-p/Smad7 iffi # 5 miR-181a-5p [
AHELAE PR B 5 e 40 M 2 ) A eiast
{25 g R, DNA B EAL nl 3l B 7 2 2L
M) 238, FFE M E BE - B R - 2 I B8 (cytosine-
phosphate-guanine, CpG) v & 4 =5 F 3 b 25 3% i
SANFH XU, R N°- B LR 12204 (NS-methyladenine,
meA)EFE SANFH rf FVE I i AR 7240 I, EAR

©Journal of Central South University (Medical Science). All rights reserved.



790

PR (BE2EI ), 2026, 51(4)  https://xbyxb.csu.edu.cn

K EAE R — M EZIEA, H5 SANFHEHEHL
il T REAAAE 25 D OCHR (8 8) TR SMNIMAE I . m°A
2 WL 38t A% & i Ko TGE- B/Smad7 i %, A 1 Fil
SANFH i M 24 | PR A FR A i BA FiT S iE
ST

3 RBPsHA B#E LT EREES5 SANFH

Sy
\1T

3.1 RBPs1H% B DNA RGIEE

DNA $iit 03 755 #5959 v b2 22 OC J 22 1 4 TP
Bl AE S H3E . DNABE TIREH R i/ s /NG
FE B BT 25 B N AT R, 2 D I R A b
B E AR S, HDNA G BT Ew
B AES, AT 5| A T R i 9 ) s B R 4
B, FECESA AT R, XERY
DNA & 5 % T 4 355 % 19 1F HOIR A k f 2 45 4R
FHES 3 P A o 220 5 18k 4 L PA ) DN 5 3 K]
T, mACE TG R A AT BB 2 T B kM DNA 7K
SEHEIN, FRIORY], TERE MR AR T, I
P A8 0T BT c-Jun 2 3 R i 3 f/c-Jun(c-Jun N-
terminal kinase/c-Jun signaling pathway, JNK/c-Jun)f5
T, TIEMEAEET, ERE IR, SANFH
VB — b b fe B R 5 = ) 2B R, LA
VAR SN FEARAE, DNA $ifiE SANFH B9 25
B

RBPs 1F 12 ¥ 5 4 21 i DNA 51405 19 55 22 34
¥ RBPs A[{E{RSMZE [y Al 3 i) LLPS 1 #22: 5 DNA
B2, FERIN, LLPS [AFE 27 DNA B30 &
ARSI N, A M PR AR Y LLPS i R 254 5
FLAT 0l o 9 B 45 #4319 RNA 45 & 28 11 (splicing
factor proline- and glutamine-rich, SFPQ), MIMZ 5
e o 5 F 91 R DNA 330548 52 1 8 1 B 48 6 i A
— Pl ELA I 70 W FE miR-7 45 A 07 A FOIR RNA
CiRS-7, JEmiRNA 75 I TIER A & 1A 2H 3 Fl DNA &
SRS T 123K ciRS-7 2 I 5 4455 DNA 4]
B3 H RADS 1 (5FIFeE LLPS i 72, fie ik ih 4
G55 E A DNA 058 S #2(F 1), BIL, RBPs
51 % i LLPS 7] Ji§ 4 SANFH S5 1) DNA $5 47355 FLAL
il — B TEIR YT HE SR 6)

3.2 RBPs A BIATHRIETITRE

FESANFH WY, W8 B B 2 ml i ik i 2 1 pS 3%
TR GEE 7 B 11/ e H I S AL i 4 155
(P53/solutecarrier family 7 member 11/glutathione
peroxidase 4, P53/SLC7A11/GPX4)5 5 #4610 &

AT SRR Bt AL IR SR A e Ay, DA TR
S A AE T, 3% SANFH & 5 3o F v il 5 B L
il o SEEEEN, Y fa i A O PR RNA(chromatin-
associated circular RNA SCN8A, ca-circSCN8A )Y FL4E
E1AZ54 8 p300(E1 A binding protein p300, EP300),
it FUS M ZLBEALAE R, M3l LLPS A3 1Y) ca-
circSCNSA/FUS/EP300 & & W) HIE 1, 1EiX — i 72
Hr, ca-circSCN8A 2 5 AL T A1 LK SLC7A411 )5
MR M, Fid LLPS i FE4EHS R S Fa e,
AT — 20 T B AR P IR, i kAT
i . BRFE T W i & 1 1(ferroptosis suppressor
protein 1, FSPI)Z:#k FSP1#MHIFIMEF, filt & HAE 40
LRSS b SR AL S R AR, JTiE ) LLPS IR LA 2K
IR FSPL AR, SBUFSP1 IiREksk, Mk
BRIET(F 1), LLPS MY 4 n] A8 5L SANFH iR YT
R ERIE T R BN 7). HATRIBESEAT
FFFRBPs [ LLPS X ERFET- 2 EVE R

3.3 RBPs1H%r B &M SMb A B

S UAMA AT R B BRI R IS i B AR A A, DA
A2 (B) s i . — 2B 8 1 0 F RNA 7E AR A
i E N Tk, CTAMNBMAS 25IRIT B
FHEIR AR B HR A, BIAnZEE e e, o3k
ik miRNA-155-5p [ SN BRI 38 150G 17 R 402
HLA IS TE AN RS, DRI T s, AhiAE
BT Runx2 25 FE AN E R 1% 73, A R
B 567 48 B E R, 7E SANFH Hv,  Hh 88 5 ik
F14)F 6 [F0) 70 I 1 400 L 4 900 11 A1 A 4R BB 0 412 E 1 s 24
e M2 Bk, IF BAE KB A AT, fES
EARIE S B A A T R, SNBSS 2y
(177 3AY7 SANFHZEAK A T R B FH Al

RBPs [ LLPS 7£ 4N A JE 5 b & ¥ 5 ZEAE
540 S A% A W% 26 1 A2B1 A N —Fh RBPs, 25
T miRNA . A HETE G A0 A% R TN AR A AL TR 1)
MBS SRR, HIR AT RNA RO (9 20 )5 53
%5 LLPS i 72, NIt LLPS n] GE4 B T 4h s A JE
Y, Lin SRR R, Y ik E 1 RSN
i i v 25 & A= LLPS, AT 326 45 M M 71 55 miRNA-
223, i miRNA-223 3 Fe SN A Tmiin Y &
KEP TS ENAS T S BE D, X3
LLPS 7SN AR T8 b & AN ] Z 1R . 3
H1, miRNA-223 2/NYAEGESD RNAs, XEEZ R
TIAZ R A% R O 4 & XS B S FZE R,
1E 41 miRNA-27a (1428 35 AT FAI /N BRUVR i 180 400 AR i
R AT R A RS, (R AT SR
AR E 4HM T, Yang 55U IE B A - 20 A ok 5 1) 1

©Journal of Central South University (Medical Science). All rights reserved.



RNA 455 38 ARG B OEER MEC SR IRSE P BOVE AL WKk, 4

791

WA T 3 5 4 miRNA-23a-5p 111 il Runx2 FlE F
Yes AHOCH (1 1 - S04 @ B A 11 1D PR k0K
] 1B A0 B A A . TR AN BRI N Z —
miRNA 7] 38 2L SN R AE AR 55 8%, FE AR A 1R
K] figiz T SANFH 93697 24, 1fif RBPs )
LLPS 7 i i vy 4 8 22 iy e/ E FH (151 8)

3.4 RBPs#tH4> BiE1Z TGF-p/Smad if #§

RBPs ) LLPS ] i 4% TGF-p/Smad il 1% it 7if 1 .
SANFH #5438 % 1= 5 TGF-p/Smad 18 & A H A 1]
5% o TGF-B Y5 TGF-B AZ K455 Al % Smad {5 %5,
71 Runx2 Z5 3G N, IX RES (2 1F-B-Hi B] 78 0T
TN e B, )Rz, TGF-B/Smad i
) 545 ) T e 2 2 3 SANFH Ui 2k, 5l
SANFH, [, TGF-B/Smad (%5 #&7E 45 SANFH
AR R A A AR

SANFH 5 TGF-p/Smad il i 2 & 7775 Bk . Hao
SEUVR I, AEWE R B R AL 3 B ) 7R BT T 4
H1, Smad2/3 5 £ 4 T8 HKCOE w3 O, i
Smad7 7KV 0|52 B4, X A {/CiE TGF-B/Smad {5 %
i PETE SANFH e BRBL T A HEAE . Hrpr, it
FEHEFRIR RNA PVTI (335 0] {2 TGF-B/Smad7 i [
BRI, DT ke e o I 3R 175 5 1Y) i ) 72 o T
AT, ZEZE SANFHIUEE, 1AM, miRNA-27a
1, 7] 3 55 3 1 TGF-B/Smad7 {55 18 6 3 1 B Qi K
BB R, SEBLAT SANFH BVAYTFVE ™. i3 ik
HH TGF-B/Smad?7 38 % 1) 0 76 A KA A vl e FH
SANFH 3477 o

LLPS 7] %} TGF-p/Smad i [ 2 5 4 #2575 .
SFPQ b —Fh 2Bl e s 75 1 45 #4325 S BULLPS B &
e, HBEER Y2 Smad4 A Smad B & ¥ 485
H, MIMFELHEE 3N Smad A5G BFE SN, H0H]
TGF-BMfF 5 R, 52 MR, LiE kM,
TGF-B 1551 J% 0] 18 5 TGF-p S5k KA 1 B 324k
(transforming growth factor-beta receptor, TPR)IIZE &
I, X — i P2 AT B AR 4k TBRI, -8R b Smad2
FlSmad3, FAWERRIL ) Smad2 Al Smad3 1 5 Smad4
TR R = K E &) Smad2/3/4, X —E A
WA 40 A% P 3E o LLPS B4 1% 22 % 42 5L B Wi
sk, PEHET-RFREGR, Hi, LLPS{&# TGF-3/Smad
TS5 5 (3 1), LLPS 7E TGF-B/Smad {5 i J%
Rk R EAE A, AT 7 P X TGF-B/Smad {7
SHEFT ], H A £F Smad2 F1 Smad3 B4 R A 3
T-f % 4 . LLPS 7E TGF-p/Smad 5 5 5 G h & 1%
“XWIIE” B9EH, RBPs i id LLPS 7£ TGF-B/Smad
i I RERTH06] Smadd (55 4% 5, N IETEAR i

FEPUHE F Smad7 A9 R K (K 8), XA % T SANFH A9
bEv g

3.5 RBPs 184> B850 NLRP3 & & E/IME B EE

W R 538 2 W] 7 & NLRP3 25 58 S /MR . b
FE i 3R B I AL 2 ) 2 AR Toll FERZ 4R 4 R
T A% R 1 «B AR DR A% R 45 1 5 R AL 5 A SR 52 1
MK, B4 NLRP3 4% /MA R HCET . AN,
Rt W Bz I 3 25 0 T B 2 S i I 7 o T A
WREETS, T S A /N A 20 i DR - 8435 8 i 4 18k S )7
SN AR TSR R R B Y SANFH & 4% 54
FHSO, NLRP3 #AE /IMABE A58 7] 70 5 1 41 1)
AN AE T, il K R AN RN A Y A3k R
M, P, NLRP3 45 40 /IMA 58 e B & 5 i
(1) SANFH (1 B A Je i 47 25 VI 32 . NLRP3 45 A
IIMAR B 22N VA YT SANFH 1Y— ST 7 1] o

LLPS 7 NLRP3 & 4 /IMA 4 I8 4 v & 7 81 224
Fo T E A5 YTH 858 808 1 1 /9 LLPS, JIK
St "R R YTHZ5#938 85 1 1 F1 CLOCK mRNA #4 i,
IOR=RE /NP RS =R 7k i T DA € b A A
Hi45 YTH 253808 1 1 5 B30 NLRP3 AR AE/MA )
FEAE A IR 2 -18 1943 ™. Schmacke % AN
NLRP3 76 Bt B AL &M 5, T RES M Bk 1 Sl
It H BB 38 1 LLPS 41 2% il — 1> SR /MA SR S5
TR B S AE /A CHG (6 1) AN, NLRP3
H & HA & LLPS 9 5544, NLRP3 i R 5E /I MAJER
IR 4E R I (4 TG 25 A8 e 5 i /K 5% JEAE NLRP3 (1)
LLPS i it fe b R E2/EH, AR B i<
—ERRRE L RRICHA R, FRIRNLRP3 AH 2 85 kA=
FYEIE™, X FH] LLPS 19 % 24 5 NLRP3 25 8 iE /MA
77 5 O B UIAR G, A LR AR G RBPs 1Y
LLPS A {2 {ff NLRP3 (%74 ; TiXf T-NLRP3 H £,
W A7 7R 38 2 LLPS 05 9 45 F . LLPS 0] 182 5k [R] £2
MBS RAE RN, T RBPs 2 510 b e it 2 nl 5%
M) SANFH (-5 AR}, X #&7R LLPS Al il X} SANFH
HhRE N T E TR Y T AU (D7)

3.6 LLPS A 8E18 53 2200 m°A 7k T g4 it

mA BHTE A A I PR ] . TE
() 78 0T A ) S A B P, Runx2 1Y R35 b 3%
Bem, T YTH N6-H LB RNA 455 85 F C2(YTH
N6-methyladenosine RNA  binding protein C2,
YTHDC2) &bk />, X $#2/5 YTHDC2 55 Runx2 £#
FEGAIDG, YTHDC2 nJ i meA MA& M fin ik H 344k
Runx2 mRNA FJREME, 4051556 8] 78501240 M A g
Bk, meA B R YTHDC2 7] fig ik 75 & B A
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T T A A T S 2T Y, mOA FHOCEEA
J& SANFH WS FEAEYIbR S Z —1, DNA AL AT
TS R S R 2RaE, RS in SANFH & 4B 1Y)
DB o T mCAAEAE A F A i —Fh B ZE A,
F£ SANFH 1) & A5 A& J it il R 45 S

RBPs 1 5 # A] P85 m°A 184 . m°A &A™
2SR SR B, LR B i RNA 1Y HL AT
F9 5 FIRBPs A, AT XS LLPS 2o F# A 8 77
YEHS, fENLZE SR R BEILAE D, m°A B RNA
S5 Y TH 25 3 G 1 AR 1 ik 4 0T 5 | = L 3 35 1
PORL,  NTITAT Bl T 7 JOBURE H Y mRNA 40, {2
HELLPS (&AM 1), TEREIRIGIE O LT 4 AL A
/N, Noteh [A1JE 2 F1 1 mRNA H1 7+ 1) m°A 7K
T T YTH 25l 1 2 (AR 2 B VE T, B
T YTH %5438 2 1 2 %F Notch [7] J5 & F1 1 mRNA
m’A B BRFL ARG ), I 53 Noteh A E M 1
PR HAh, T m°A & YTHDC1 #47 LLPS JE
A% YTHDC1-m°A SRR L7 1, B m°A &
T BUAH 2 B A R AR T LT 1, AR AR S 2 47
mRNA oM, $5 il 98 240 i 0 A7 305 5 4P (R 1)
m°A & 7€ RBPs #1425 O VE AL H h 724 % “ahs
PHPETFE” B, BERE RNA-ZE P BAH BRI Y
S E AVRE S, DTG A 40 B A B AR AR . SR
Ge W KB, AH 4 B RR AR AT B 1] 5 1 m°A
BRI ENZS TR, a0 Wilms PR 1 ARG P (—Fh 4
HHE” AW RS/ 1 B 3RA 25 5 e 4l
B EA, IHE “BEEERY” REI
AN AR meA B AT R, DA I AR R
S o 3X S SANFH (136 7 Hvi o A5 43 25 45 F 52
mA B AL T 22 (18 8) . m° A B TEAH 73 25 i
BERWAEER],  E RBPs BYAH 23 25 1E F o m] i 45
mA K, B B RNA A A, it
SANFH & RIELEIRITER . AR/ 25 5 m°A A
HAERE SANFH IRI7 A E R 1, X2 (E
PR ER AR RN I 12—

4 MG aRELTT

4.1 ISHEREW
RAFALMR W RET . DIRIRTER . JuEsNg
PR RE S RNA KL me A I il 9 7K T2 75 g
TEIG R BRI FH X 43 SANFH RYAS R BE, - I T 5 9
HEREEEE, Gn 8 2z R B G 5 SANFH 159
ST IE VIR M TGk A, XA
TECHEIER RIS, 2)ReTEMEITAL . FR

RGN 5 Fi RBPs £ S8 5 1 i B2 40 Hh A 23 {6t )
MSEEe Tk, Al IR A SR IE S, A
RV RE P

4.2 B[EETT R

BET O 2 RO IR A, TR R DL )
Fmg: DIRE CBEET 8 ERET EEWNHES
Bo FIHR LEETTRRESUN T RNA, FER PR
S ISR Sl BEVEAR 3 25 19 RNA, Qi R8T 1 20
R RNA ca-circSCN8A, T [ 2% & 422 RBPs [ I 7E
T X, S A Ay B i, AT R4 SANFH /Y
Jog FEAEFRE o 2) JR 45 R E AH ¢ RBPs I AH 20 B85 o 1%
YTH Z5 2 1 6 (1 1 %5 RBPs,  HiS 5 A1 0 25 nl 9K
Sl N OB IE BT 5 ZU0E NLRP3 RAE/IMA . P&
INGY A R S T P 28 RBPs A AH 3 i 1 72
ATTT DA L 3 ) 8 RE /AR 1) S AL B S5 980, i
5% SANFH (118 Pk R AT FE AL B R mE , i iifil SANFH
HP G R SR E AN B AR T BRI B R AR s AT X 7E DNA
P00 o7 o538 25 A 3 25 R HEAE 2 D) RE Y OCHE RBPs,
KRS &, AT AR/ F I 7). 78 SANFH
WAL B B, Fa5E FUS 25 D REVE 15 52 BER IR Y
TR, HER-E A0 MO B2 B 2055 5 10 DNA 544931
BARE S, MIRSK EAESZ AN S RERE AT 1Y 42k, M
T SANFH (1435 B 1 e 4 4 1

4.3 oYk

25100 36 3% J2 WG DR B Ak B A O R ST, A AT A XoF
RNA Gl AH 73 88 0 T F-Be, abZilfg ok anfapfs
iRk R % B Sk AR AR X — X
B, HHETE X SANFH 253 A A AE LA R ). 1)JR)
1 A B i S 3o 2 2R 0 M LA S sk I YA B A
KRR 2) e RN R M A5 2 5 M 6 2 AR i e
PERZGREEAT 5 3)EZ REAE ALk N I BR A7
HZEBR % Fa, FxfimE, Harnltr
MRS : DR, FIHRURRREL . KA R
7N RS X B L 2L 4 A e S R 8 B i B B
YRR . BAWAKR SNBSS 2 TE Al
UGB RO NPER . X IR B Sk
I, GRAE ., FRYEM SRR ROAEE , BT A R K
BERC S AR B, ST LG AT ALY He T R
B, ARSI, A BN R RN . 3) A A
SRRk . T BRI AT R, Q0% R 1)
g il oA g = g oA = D R S R e IR TS
SRECHAR, SRR A AR A RS o T
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F1 BiEtE4 B0 SANFH #) RBPs

Table 1 RBPs influencing SANFH via liquid-liquid phase separation

TR RN&’;;% matys, ”’ﬁ;'&/ Xt SANFH i e ﬁi;
FET 8 %% FUS 1/~LCD LS {RIETEME S R H A DNA & [64]
-
GW182 & KK TNRC6B £ RGG miRNAJIT.  #ZERADSI iR dE-FH AN DNAE  [65]
]
FET & F15¢H% FUS I4PrILD, 14 #55% AESEAT R, PERAESFEEER  [67]
LCD. 1/"RRM BRI
FT SR TR FSP1 24~IDRs, 11 ZFET FSP1ifid LLPSfEUFERAtT- i/, T 22 [68]
LCD Bk
SEEHEIZIRE M A/B hnRNPA2 2-RRM., 14 #6353 5§, S 5INMET RNA WIS, BETINBE [71]
N33 LCD miRNA JIll T IR, B RE %
TR AR P YBX1 14~CSD. 14 miRNAJIT.  #EFEMARZEmiR-223 NIMTEBOMNBME, & [72]
LCD Sk
RWRIT N/ NSO SFPQ 1/~ PrLD LS fE3 Smad4 M\ Smad 5/, Wil [77]
Kt TGF-B/Smad i, IS
Smad Zji% Smad4 1/~PrLD L2553 Smad2/3/4 54 Ylid LLPS BTG TAT#:  [78]
&, RHETIH RS, TSREEEIR
YTH Z5 435 1 YTHDF1 14-PrLD, 14 #ii% % NLRP3 S/ IMAR = AE 4 - [82]
YTH IBIAT s, FECEAIH Al
R RES A 45 A E % NLRP3 1/~ FISNA B NLRP3 7EAFEE LB S, Rl LLPS  [83]
SR I SRR I GRSl IRE/ IMA BTG , TR IR A
Ras-GTP i #4158 H SH3  G3BP1 1/~NTF2L ., mRNAFETE . mPA BRI RNA BE9ROBUR g LLPS,  [88]
WA G RARG 1/~ RRM RS SECE A A
YTH 2538 K i YTHDF2 14~YTH. 2/~ mRNARZEME  Notchl mRNA I FFE A meA i HE5 [89]
LCD YTHDF2 (4H453%5, 123 Notchl %
fit, SECEARGHR A
YTH &5 F 8 5 % YTHDC1 14~YTH. 2/ mRNAREM: m AL YTHDC1 #47 LLPS I8 plii% [90]

IDRs

YTHDCI1-m°A BHEM, a1t

FUS: PURRSE; TNRC6B: =HTBREEIFFIE; FSP1: £RIETMHIE T 1; hnRNPA2: SRR E 1 A2;
YBX1: YHESSSHEML; SFPQ: BYHEE FIHEMRMA MG+ 5 A 1; Smadd: MAD WY 4; TAT: SR 2 L5 1 ;
YTHDF1: YTHZ5#B I 1; NLRP3: NODFEZ K F 5 pyrin iU 5 75 11 3; G3BP1: Ras GTP BTS2 (1 SH3 2544 4k
G 1; YTHDF2: YTHZE#IK A 2; Notchl: Notch[RVEZE M 1; YTHDCL: YTHZEMBA&HE 1; LCD: REIE
455 RGG: K- HEMR- H &MLy ; PriD: PoR&RL5H; RRM:RNA BUNIEEF; IDRs: [E4 TP IXE; CSD:
ARFEEEREL; FISNA: JAE/IMABON JCHEZE /5 ; NTF2L: #Ziafin B+ 2 BEAi bl

4.4 REHWHILLPS

B4 20 H F Il R S A T & B Be 259,
VEFHBLEI AT RE VS K 1 AR 4 85, 3k sk il R 1k
AT HERR . it SIRT3 sl (s iz 2 K HAT
A )] 3 i SIRT3/BNIP3 3 % (R 9 2k A [ s . X
PUERPET . AR AT R ST HJE il b £2E SIRT3 25 1 1Y)
T BRRACR RFRERH IR PP AT SANFH (11l
PR 7. NLRP3 #I4] 7] (U1 MCC950 ., CY-09 Z5)n]
FEANHI NLRP3 RAE/IMAY 2% . NLRP3 i 28 4143 25

PG HLE], AT E— 25 PP Al X e 2 R A i At T
PENLRP3 [ LLPS K & 00, AT A 2 2458 FH 43t
PR ELA

AHLH SN R 5 8, 5 BT 8 i k- 24
Yo K2 -3 6 AL - I R IEAN 158 B0 . 7R 11
RBPs #H 73 B 4% I 28 AT R I A& 51 % SANFH H# 12
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