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Advances in research on IncRNAs involved in the regulation of
programmed cell death

WANG Beibei, ZHANG Wenbo * , JIANG Pengcheng”
(Department of General Surgery, People’s Hospital Affiliated to Jiangsu University, Zhenjiang 212002, China)

[ Abstract]  Programmed cell death (PCD) is a form of cell death regulated by genes. It plays an important role in
the occurrence and development of tumors and other diseases. According to its occurrence, mechanism of action, and
morphological characteristics, it can be divided into apoptosis, necroptosis, ferroptosis, pyroptosis and autophagy, among
others. Long noncoding RNAs are noncoding RNAs of more than 200 nucleotides in length, which participate in the
regulation of PCD by directly or indirectly affecting the expression of intracellular proteins and other molecules. This paper
summarizes relevant literature on IncRNAs’ involvement in the regulation of PCD, which is expected to provide different
pathways for further research on IncRNAs and PCD, as well as new ideas for diagnosis, treatment, and prevention of
related clinical diseases.
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FFPEFET ( programmed cell death, PCD) , AR $ig A& A=
B M A AR TE SRR, PCD 405 P8 1 ( apoptosis ) 3R
HEME PR T ( necroptosis ) , Bk FE T~ (ferroptosis ) & T
( pyroptosis) . F 1 (autophagy ) % Z FIER" . MR
o 200 H e 75 A AR 2L 0 FT A3 Sk 3 il 1k A R AE T R
R ARG SET P2 AR5 R B PCD AT
VAP IAE | IR S5 0 1 A R R A R
T, PCD 1270 17K (R H KP4 K
LML RESE )y T ] 5218 22 R - s, b A g
gt RNA (long non-coding RNA , IncRNA ) J& 8 (1
RiEAES T2

KAE AR % % RNA 25252 P K F 200 nt 1
RNA, 8 2880 O 2 e S 7 17 41 \RNA B 5 il
IR 7=, R4 J0 s B AR F1 BT, 15 IncRNA
AR Ay PR 8 18 8 5 8 | DR 3814 % 15 1 B PRk
EHBUT Y, #- 9 E T RE 4> 10 f 6, TR 4 i
CARE ESBiR i OB E i <= ) ) sl S I
miRNA 355 PE IR RNA (ceRNA ) B0 mRNA FH
P, 955 mRNA J5 22 Fa e DL S i o 72 Y A
. IncRNA ZE4UAR MG TR S5 2R 25t
R R EEAER, FE PCD 1R R 0F 5% B 4  I]
BT AER A B2 IncRNA 5 HE ¥ (5T 38
1B I Bl = A9 RS AR SCREAR N 5] B S5 iF
FUIRTIT LR, VLI Ry 4 M 2 e P SE T i I 45 A
IncRNA DI REMF ST S (L3 A0 JEL %

1 IncRNA 5@T

WTRTE— RIS 5T AR £
B HA SR, A AR T IRIER L 521
—2& PCD, 48 T B2 LA U 2 1 22 50 1) s B2
P AR 0 Al £ 4 A PN RS A | 4 4 A R0 i
RS AT EEAL S ORI AR TR T 2 IR iR
MR IRAE

LR TR 7E 20 M N B e R B AR SR
T, Bel-2 G5 £ A 2R 3K B 2 RE 32 B AH L I 5, 3
P fE BEJA T/ Bel-2 248 8 Fi——Bax  Bak Fl Bok
A B4R R ARAR SN I 3% 1 (MOMP ) 3 i, DT
W R AR BR8] Bt 2 1 RS 3 A A BT b, JR s T
TR T8 Bel-2 25 H A5 Bel-2  Bel-xl Mel-1 A1
BFL/A1 %5, )2 ¥/~ BH X ) BH3 & Bid .Bim ,Bad
I Noxa 25 ) 7= A= 4 S A 88, 40 Bel-2 &
PR S 1 A B S A AR TR E T MOMP B & AR
5%, MAEFE T Z AR &2, i SR JE 1 52

(TNFR) 5 if 983 3K %E A F ( tumor necrosis factor,
TNF) .Fas Bof& (Fas L) FEAAZE GG, A RIE T
B F ( cellular inhibitor of apoptosis protein,
cIAP) 1 Al )98 3K %8 A F- 32 {4 4 3¢ A F ( tumor
necrosis factor receptor-associated factor, TRAF) 2 X
ZARAH E A FH 25 1 F4 B ( receptor interacting serine/
threonine protein kinase, RIPK)1 JRi#4T T2 Zibbx
0, Fa iz Z4mE ( cylindromatosis , CYLD ) 1E F,
TE I 68 IR B8 X - 32 AR AH DG FE T2 38 1 ( TNFR-
associated death domain, TRADD )/ T- 12 #f & H
( Fas-associated protein with death domain, FADD)/}
R R - K A & R 4K (A i ( caspase ) 8/RIPK1/RIPK3
F1 TRADD/FADD/ caspase-8 P Ffi &2 & 14 | X4 §if 2
caspase-8 I G B}, i 15 caspase-3/7 A3, 5 /K fi#
Bid, fE AN YR T, i J5 # nl i FADD E %075
caspase-8 R, BT,

IncRNA 1] LUa i B2 i R T ARG S R0k, 2
FURR R R A BT RREAL B IncRNA
CA7-4 Fl si-CA7-4 B G 5 1 L8 N B2 20, J B
CA7-4 Jhim T Bax FIRUH 2 RN AT — WEMRAZ IR
4 1 (poly ADP-ribose polymerase-1, PARP1) 7K
- AR I N R AR AR T Ak L AR A
LRI miR-296-5p EL 45 G Bax mRNA 19 3”7 JE HH
FEXAE mRNA R F UK B0 Bax 3K, 1M
IncRNA KCNQ1OT1 A — A7 35 1 248 e 03 1~ 412 2F
A5, il i miR-296-5p 4R 1k, 1 Bax, {2 T
U ERSS i ub 2R R

IncRNA Nl i 6T 3 AR g A2 8 15 ] T 19 &
AR RE, He % & BH IncRNA GASS i ik B 3%
I caspase-3 8 FFRIAIKE AT ALAN AL 0 1
HAMGHIE 5, Wl b 8- WLAR A 0 B AT 2
S 3 Sl o BT 8

IncRNA i 7] DL o 45 Fof G e AL ) 981 1 40 54
T2, 40 Jiang 251 % P K OF B9 IncRNA RP11-
468E2. 5 Fak nlE L0l JAK/STAT {55 3 # ok 71
P 5 % 30 STATS /6 [R5k, T T K
AN R3S B PR FE R T

2 IncRNA 53 4AT

BRI T i RIPK1 RIPK3 RIATR A R4
P EEAE 25 #4358 ( mixed lineage kinase domain like
protein, MLKL ) 43 i) — F 52 i 45 Y SR AL 41 L 4L T
T, TE T W A R AT s
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£ TNFR1 25 1155 3 B B 52 o, TNFa 5
TNFR1 B4 625 fil & a0 NF-«B i 8% 40 i 08 T FR
SN T BT, O 43 #3 3% TRADD | TRAF2/5
RIPK1 cIAP1 K 51K 1, cIAPL Xf RIPK1 )£
Rz 2S£ 5 Y TAKL (TAKL, TAB1 #1
TAB2) , A fiff 25 3 0% i S IR NF-«B'"™ | 1fif CYLD
XF RIPK1 2597 RALAE B IRSE 1 (A20) 12 &R
a2 AW NF-«B 354k, I T2 il Necrosome 2
Gk, U E caspase-8, TRADD , RIPK1, RIPK3 #l
FADD''' caspase-8 HYIE X T8 12 4B A9 fi iz 2
REEEL, B Ok I B, RIPK1 AT RIPK3 2 B
FHEE BRIk, E— 06 4L Necrosome & A 1K | 1%
TR MLKL 25 1, 350 RS i PG o, 301 03 AH 5C 53
F B X ( damage associated molecular patterns,
DAMPs) & t; BLAh 8 2 1 Bl 46 b 4 P 3% M 4R
(reactive oxygen species, ROS) BRA, ZepifAh /24, 41
Ji & A SR AEE P T T Y caspase-8 BT 1
BT, caspase-8 234l RIPK1 1 RIPK3 AU®ERR 1L,
Necrosome & &K1, FEAM M T

5T, 7E B IncRNA TRINGS 5§ Bkt = %
PSS RIAET AN PY ATP 7K i R A, F T
AR B A1 ZL R W Bl 0 B 35 3, &
W] TRINGS I3 35 3 BUME T 1 SR SEPE 4SBT,
AR A, BT 20 0 5 B 30 1) IR B8
PAT- R AAIAE, UE T X — 25 R fE B A
ZPBEIT , p53 B4I% IncRNA TRINGS, [ ) TRINGS
EWE IR TR -3 ( GSK3B ) Fa G P 45 15 22 & TR -
TN TR Bt A7 R A DG B 11 (STRAP ), M08 55 T
STRAP F1 GSK3B Z[H] By AH E.AE ], TRINGS 3 12 417
il STRAP/GSK3B/NF-kB 15 5% S & 4%, i i 41 iy
TR,

Bi% IncRNA | A miRNA 5 5 5 14 /Y & E,
miRNA-IncRNA BAHEAEHI3E 0 T 22 07 T % ok 5 &
DRV 45 (0 B2 2= v MRIE £ 898 IncRNA 1E 4
ceRNA 5 miRNA 1 B fE H., R T F 5%
IncRNA3037/miR-15a FliFEIRFEAE P T2 I VE T, Li
AEL0T 9 WAL IncRNA 3037 43548 55 T RIPKI .
RIPK3  p-MLKL Bax Fl caspase-3 Y31k, FEMK T
miR-15a $UE B8 728 1 (BCL2) Mgt st
(A20) [k AT AN g8 TR FIRBE A R
1, IncRNA107053293 #] fE 24 miR-148a-3p [
ceRNA , JHHEHEIE A Fas MR T 1 IIRIE, N T
JERL P RIPK1 A RIPK3 93835, 5 A8 4 & A=

IRBEVEPAT=2Y . W R, R R e JFF 400 M g o v 2
iK1 IncRNAO0176 Hif, 2 Jif 83 417 il K F miR-9 Al
miR-185 B , W 1T 5 Wi 41 J1 40, 35 i 9 4 A 3R
JEMERET-

MiRNA Fl IncRNA 1E 4 P Fh 3222 (14 8 57 1 JE 4
i RNA , ANMAT LA ILAH BEAE L, e nT IERT £
F A i o8 7% 4, 25 4 i 98 T FSR B8 SF PCD A
17 IneRNA J& 7538 i 5T 1) neRNAs (4 B AE
FNI S SRR e R T A Rtk — &

3 IncRNA 57T

2012 4F Dixon 252 B Y $ HY — Fh A A i M 110
PN AR T A K O A R B A5 AR el
A SEANM N EBIE BT ROS W1 AR 2 I8 i 4
b, AT S A ARAE T, BlE SUNERAET

TE Y 8 B M 28 B K ( glutathione,
GSH) /4t H ikt 22 AL W 4 ( glutathione peroxidase
4,GPX4) I 78 i, e 22 1R 38 o 40 5 2 T ) b
TR Z R [ 15 52 14 (System Xe) 5 7% 2 21 Y
W, HE—E LA GSH, 148 GPX4 A AL RIS I H
K, XA FEAE B GPX4 LR ARG BT R /Y
i, TR SET 1 & AR ek S e ik
EAL =M R A, Rl s A ik
L(TFR1) #F A 4R, 3l 38 5 i 8 T8 i — A ik
BT PN B, 7= A KR A R, A A
ROS [ 2R, R AT 19 & 2, B ab, i 1 4l
M p53 7 LA ok 07 System Xe BEHUMEZ R, A
M2 GPX4 APk, TR A b A b e J1 N R IR
it ROS FLEMERFET" ), 1fif Erastin AAYAT LA 3
it System Xe FEHUME 2R , 16 0] PABLIE p53 . %2 MW

RS S 5P,

TERRBET - H IncRNA 7T LI$) 18 ceRNA [ 1 {0,
Wang %5 I B £ Jili & ' IncRNA LINC00336 f95
FEIRMAR T kHe 8T ROS ki L)
TSRy | WSS TREN R VAN N Y R a1y
(LSH) il it &4 p53 75 SRR BOEH: 55 5
B RNA 55 HEA 1 X, HEHELTS
LINC00336 A EAE 0954 5445 42 % T LINC00336
287K, 2 LINC00336 Ml miR-6852 1F Jy
ceRNA | N TTT 38 i1 e #i Bk B & hi i ( cystathioninef-
synthase , CBS ; #% il & 72 1 M bR &) 1) mRNA /K
S S AT I B, 4 V& T IR R T B, 90 i A
AR FE T, [FRE, Lu 2570 & B miR-214 7]
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LAY IncRNA PVTI . p53 Al TFR1 454, miR-214 B
AT R pS3 KT DT 2R FE T 1 & AR IR ]
5 TFR1 ) 3’ UTR 454, %4 b il TFR1 35 8k
AN, S 58 TR, FRas LR,
IncRNA PVTI £}y miR-214 1976 45 , i i$ miR-214
S pS3 AT TR g A28 75 M e of -9 7 v k5
ToI R A KR

BRAET 34 W] D5 A 2 70 () B P RSB T R %
A, LINCO0618 i i I+ ¥ Bax & 1 M1 24 fif 1Y
caspase-3 8 [ 3K 7K VR 42 o 4 i 8 T, mBR
LINCO0618 {2 F#AR 1T Ji5 BT ROS 7KF-, B3 20 4t g
LK EH I ( VCR) Al caspase flIHi] 5] VAD 4b#f
Je BT BEZL 40 M (7 g BT ROS /K P .35 T, 4R
M7, 24 VCR A1 Erastin JIAXEEH fIR], EATX) VCR
P RIERAET AT 10 355, 36 B T30 A
224 VCR R MERFET AR T, 1M LINCO0618 75
RWEFE T WM T VCR B R M T, o %
LINCO0618 HJ 41 il rp LSH FA R K 5 ik 7 1 5
11(SLCTA1L) (BRI AL, LSH 5 SLC7A11
Be h 7 X3R5 &, W as SLCTALL [ §5 5%, 3
LINC00618 A4l LSH #5511 SLCTAL1 3Rk, fi
PRI T AN R T R AE T R AR

4 IncRNA 5&£T

2001 4F Cookson %1 WLELH]—Ff caspase-1 #K
FERISET B BLR ) B iR 1 B W 40 i
Htn A MM T, AW TR E T, BT RE RS
FARACTERINECA DNA F B (B A TE A A% BE 3R
FOZ MK , BB

AR T 2t NOD #3214 1) 28 ik 42 N
if JAK/STATI HYARZ SR A2 DI, 74l MR 32 2
JEREE MR IS, 2203 BT JAK R H R4S
B 5 B AL 45 H WA 52 /K 8 [ ( nucleotide-binding
oligomerization domain-like receptor pyrin, NLRP;
NOD FEZARTE ) /R T2 AH OCHE SR 2R [ (apoptosis-
associated speck-like protein containing CARD ,ASC) /
Pro-caspase-1 & & 1K, J& # /K M JE il 124 1Y
caspase-1, 1M JAK W 1% 3 3|~ il iy STATL, JE 1K
STAT1 —3RIK, ABILIE caspase-4/11 F)HE 5% | ALk
Y caspase-1 BL# caspase-4/11 Fl caspase-5 & &
&, JK f# Gasdermin D ( GSDMD) , 4 % /) GSDMD-
PFD FJDITERR FIE 2 BAKAE SL, SR AL N 8 i
FERAEAL KB DAMPs Z3—F-9i | 20 A i 3K 1

25T fEBZ GSDMD BTG LT, caspase-1 1]
DA IT 0 P e 2 R 28 1 1, O HLik T DU Ot
G Bid 25 MOMP, it 7E% A GSDMD Hy1H
PR, caspase-1 BUIG 2 SR T

IEAEA , IncRNA 2 5T B R #E i oY ikl
BZ, Yang % & B IncRNA KCNQ1OT1 A] LAE
miR-214-3p [ ceRNA, 34 5 H# JR %5 0 WL o5
caspase-1 [} IK S I =5 0 175 5 19 15 &1 44 40 il 1)
FET; HAEMH KCNQ1OT1 J&, GSDMD-N & %1k
VIS O U =Y il N 5 3 (VYR E 2y
SUAEWE PRI PE £ B P B2 )y A o e 4 L B
WZ AN, BoFFsE & B IncRNA MIAT 7] 5 CASP1 3%
254 miR-342-3p, NS X miR-342-3p 5L [
CASP1 ik By il4E H ,U\ﬁ{ﬁﬂf caspase-1 TR
N AN A A2 77 Jeph A {8, Liang 250
KIN IncRNA MEG3 38 i+ 165 25 W i miR-485 417 il 24
O Z R E = [HF 2 (absent in melanoma 2, AIM2) A9
F2iK, = MEG3 Tl ifi] caspase-1 15 57 T, FFAIG
AIM2 ASC ZU# 1) caspase-1 Fll GSDMD-N [ 235,
m R MEG3 AT il SRR 25 5 20 2 AUA 10
FET- R SRAE L

IncRNA i 7] LL3d 3 /3 NLRP Y Ri5 S H4E
TR RE  7E SO LA A e, A R] S 5+ 4
JH1 43 W5 1 IncRNA KLF3-AS1 38 i3 /E N ceRNA 5
miR-138-5p 454, fE HEULERAE BT 1 1(Sirtl)
(263K JE 4 AT AR NLRP3 2 E /IMA A0S, A
R PHETAFIL . Wan ZE0 0 T k0
IncRNA H19 5 P41 sET- A T 4 3% 4+ miR-
21, X%, ceRNA M 2% H19 4S5 Hfi & T NLRP3/
NLRP6 48 PE/IMA AR 58006 | S22 151011 caspase-1
kY1 E GSDMD, M 5 & /N i ot 4 B £ T, T
IncRNA GASS BEZ 58T 8%, GASS ) DNA HI
FEEALEE 1 W b8 i 52 NLRP3 i 2 5
O WUSET g gz -4

SN HA R T XS 5 E T RS, 40 Toll
FEZ A 4 754 86 B 00 )5 w0, 3 — P ke ik
STATI F42 ¥E T IncRNA-F630028010Rik ) % ik,
% IncRNA 7& 24 miR-1231-5p/Collal Hi /i) ceRNA,
FEIE LS PI3K/ AKT 8428 34 5 4 B 461 403 J 1) /D
R A T

5 IncRNA 58%

ELPeS =gV NS ESN I EIVAY @ AR 341
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b0 2o I JOBURBE R ] 7)1 e /N o 2 40 B 2 A )
Yy J5 D240 5 v B Ok O SV BRI, o0
(4 5 R LA A, DA SE i A B AR 75 22 4 i 4%
T AR AR S i A

el B AR RN Tz B —Fh
Z MR, 55 AR A B E R TR A S 8 A
Mg ANIEI S B WA 5E FE A (autophagy related genes,
ATG) B AL A4, 16 R L W ALl ) 38 9 A% 0
FTT AWERIFE S H W MARIE B 32 5 DL 5 7%
AR BIRRS Y AMERYS BhiR T UNC-51 REE-1
(UNC-51-like kinase 1, ULK1) & &Y%, 245
MEZE5Y 1 ( mammalian target of rapamycinl,
mTORC1) BTG PEZ M, ATG13 By b LW mR b1
FHAT AR HE F 55 ULK-1 K 35 BEIS 8 5 M T A
FHEEFF ATG101 ZEE AR E M E &Y. ZE 6
Prie=s PI3K &2 & W Ial N J5t M i 5% iz, DT A2 3
B A R4 %%  ATG12-ATGS-ATG16L1 &2 &)
B IR TAARRE FO AL 0, IO A G T 15855 3
(IR FR N ATG 8 Y LC3) 5 # 5 Bt & B %
( phosphatidylethanolamine , PE ) 2% & JE i, ATG 8-PE
AW, X AR IE T WA A I B A WA
Wi 55 Tl VAR Al 2 T LA W A A
AT I E A, D ST A
Beclinl \p53 \ROS 52 [F] 935 -, A WAL AE
072 e e (11 = o S B el 1 D O £
P BT AR B e s RIVE L T Seh AT
¥ FEHRT IncRNA 25 A WEFESET- IR

43 IncRNA 3 & 5% m #5004 2 8 H A
( mammalian target of rapamycin, mTOR) i35, 5
5 AWt B A4 . IncRNA FA2H-2 38 3 75 5% 55K
SERRE T MLKL #2235, NI T mTOR i P
1755300 3% 1) SRS AR 0E 0 B AR B A rh L I 1Y)
S JEVST L PS3 A S H UL A I 3 A 5 A T
mTOR 9 LUi#HF, 25 A R JE T, Liu 2 858
K, IncRNA CAIF i3 55 p53 - HAZAHS &, FH
Wi HA S 090 LR FE 5%, F R LR B Rk AKF,
M T pS3- O LEAE S 0O LA A B W

HE2E IncRNA JEH AT A/ MEMTE RS 5 A
WA E . Li 257 % B IncRNA ZNNT1 #3335
B N A A R A R i LC3-1 B LC3-11
HIEAR L e A WE IR ) 52 448 SQSTMI ( XUFR p62) B
file 2 VEA0 M E W, AR, Zhang UV HRE T
IncRNA CRNDE Fi# LC3-11 (93635 i 30 B i 240

M EWE, BRTEFXT LC3 Z A, —2E IncRNA 84+ &
T ATG B3k, A 5% & IncRNA PVTI 3@ [3#
LC3-I1 /) 3 35 7K ~F- 11 98 2 p62 1Y & &, 1M1 ¥ #E
ATG 14 T LUK 5 18 B s 240 B v ) 3 6 52 i) | e 43R
Bl PVT1/miR-619-5p Hliil &3 P8 15 ATG14 {2 ¥ [ Wi
WS R, IncRNA EIF3J-DT il ad B4 4
5k ATG14 mRNA (FaE M, il 2 5 miR-188-3p
P PELE S KB I ATG14 mRNA (Y Ff# , AT - 37
ATG14 I3k A2k qmg>)

BRIt 2 Sh— SR 5E FIESE IncRNA H19 38 43 717
il T DNA H JE 5 i ( DNA methyltransferase
DNMT) 3B Ei#% 5 Beclinl (£ 5F & PI3K & 414)
Ja s T X845 A, IR T Beclinl (3R IKKF-IH4E
T AmERY

6 HEXRBMMBEFIELT

B b SOk 2 A IE A i A A 9 RCDTY
A 210 it 5 T ( parthanatos ) . PN 7£ P4 21 Jifd 5 7=
(entotic cell death) . % ZUR 240 ML ZE T ( netotic cell
death) AR 20 JE JE T (lysosome-dependent
cell death, LCD) | [ Wi f{< 58 7 4 Jf1 5E T~ (autophagy-
dependent cell death) BHAET (alkaliptosis ) Fl1% F FH
FiFHFHLT (oxeiptosis) , XL PCD [ HARHL I 1
TERFGE T, HRTE AR IncRNA 25 HiE it ,
{EANIRIZEHY PCD Z [ AA7E IR | i il A e 55 AL A
U ATE LCD A 38 vl LATE A0 1 BRAE T 45
‘B PCD "R AMISE TR 5 1%, i1 4L AL T2 3%
PBRASAR NG 2= o WG R J T A e BE T 7 A e
R A FH B F B 1 B80T 3 LA R — BT A
PANoptosis HIRAEMFFE BIHLET b | B 02 —Fh AR Y
A BHURH G 1 A Pk P MR 2 LR TR %, FR R AE 1Y
fih A KLU0 A5G TR TS IR E A T AT =
1Y PCD Y ICHE A 1, 75 e U A 4% 1 AR I FY
IRBHET o MG RS2 B 2 B AR AR IE , X 240
JE AP PESET S IncRNA [ AH EAE FHAL I A 22 A8
AR E BB 7 1)

7 BRESRE

PCD A 0 35 4F S BIF 53 (0 1 5 A5, 78 S | i
S5y WA 25 SR P R, T IneRNA A X ZE
RN F RSP RSN T, RS S T
PCD BT, AR SCLER T A0 4F 3Kk IncRNA 5 JLFHE
WA PCD AHEAE R AW FR e (L3 1) , X XF5Y
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&1 IncRNA FEANLAR AL T PR VE
Table 1 Role of IncRNA in programmed cell death

e o L] WRLR B
Types of PCD ’ Mechanism Regulated reasults References
CAT4 4 Bax R PARP1 235K T fie idf '8]
The expression levels of Bax and CI-PARP1 were up-regulated Motivate
; TEAHELE S miR-296-5p, | 3K Bax fe it
KENQIOTI Competitive binding of miR-296-5p, up-regulated Bax Motivate [9]
g 1 caspase-3 FJFRIA i
T GASS 1 caspase-3 B K ' 1;%1& [10]
Apoplosis Upregulated caspase-3 expression Motivate
RP11468E2. 5 ] JAK/STAT 38 , 59817 STATS/6 It 215 i itk (11
’ Inhibition of JAK/STAT pathway and negative regulation of STAT5/6 expression Motivate
MEG3 FiH 40 i H NF-xB , caspase-3 Fll Bax B3P Eilikil [58]
’ Inhibit the expression of NF-kB, caspase-3 and Bax in cells Inhibition
L1 Bax FIZ4fENY caspase-3 /K- fe ik
LINC00618 Upregulated Bax protein and Cl-caspase-3 protein levels Motivate [31]
TRINGS ] STRAP/GSK3B/NF-kB {5 515 1242 Ei] [17]
Inhibit STRAP/GSK3B/NF-kB signaling pathway Inhibition
WRBEIE R T 3037 YE miR-15a [ ceRNA, 4% BCL2 F1 A20 £k il [20]
Necroptosis As ceRNA of Mir-15A, regulates the expression of BCL2 and A20 Inhibition
107053293 £} miR148a-3p Y ceRNA 4+ 5 RIPK1/3 FYFEik {3k [21]
As a ceRNA of miR148A-3p, regulates the expression of RIPK1/3 Motivate
00176 M miR-9 Hl miR-185 AL il (2]
Inhibit the release of miR-9 and miR-185 Inhibition
LINC00336 W2 B} miR-6852 1E4 ceRNA, #4111 CBS ) mRNA /K- | [29]
miR-6852 was adsorbed as ceRNA to increase the mRNA level of CBS Inhibition
BRBET PVTI fE4 miR-214 1) ceRNA , 4§ p53 il TFR1 fe it [30]
Ferroptosis As the ceRNA of miR-214, regulates the expression of p53 and TFR1 Motivate
il LSH 75519 SLCTAL1 ({215 fie it
LINCOO618 Inhibit the expression of SLC7A11 induced by LSH Motivate [31]
P53RRA 5 G3BP1 AHEAMH K 2 Y ps3 B e i il [59]
Interacts with G3BP1 to retain more p53 in the nucleus Motivate
Y9 miR-214-3p [ ceRNA , 411l1 caspase-1 {335 i
KENQIOTI As a ceRNA of miR-214-3p to increase the expression of caspase-1 Motivate [35]
MIAT HPT miR-342-3p Xf CASP1 B 45 (i [37]
It antagonized the inhibitory effect of miR-342-3p on CASP1 Motivate
MEG3 i85 MEG3/miR-485/AIM2 #ll , B3 caspase-1 fe it [38]
Caspase-1 is activated by MEG3/Mir-485/AIM2 axis Motivate
e KLF3-ASI £ miR-138-5p 9 ceRNA, 2 Sirtl %35 il [39]
Pyroptosis - As a ceRNA of miR-138-5p to promote the expression of Sirtl Inhibition
19 A1 ceRNET fii NLRP3/NLRP6 AH i fie 2t [40]
Regulated ceRNET makes NLRP3/NLRP6 mutually active Motivate
GASS i id DNMT1 2445 NLRP3 i [41]
NLRP3 is regulated by DNMT1 methylation Motivate
. YS9 STAT BT iiF , i PI3K/AKT &4 TRt
F630028010Rik Regulated by STAT1 to activate the PI3K/AKT pathway Motivate [42]
. BT miTOR HOBEHE S 55356 0 f o
Inhibited the activation of mTOR dependent signaling pathways Motivate
- LT 53 1551901 5t 0l 0]
Blocking p53-mediated myocardin transcription Inhibition
ZNNTI it LC3-1 3 LC3-IT A% AL B SQSTMI H R figt (i3 [50]
Promote the transformation of LC3-I to LC3-II and the degradation of SQSTM1 Motivate
A gk CRNDE 1j SRSF6 454, T LC3-11 iRk il [51]
Autophagy Combined with SRSF6, LC3-II expression was down-regulated Inhibition
PVTI $1] miR-619-5p, T7 ATG14 {3k (521
Targeting miR-619-5p and regulating ATG14 Motivate
EIF3)-DT £ miR-188-3p [ ceRNA, L1 ATG14 1k ek (53]
As the ceRNA of miR-188-3p to increase the expression of ATG14 Motivate
H19 iWjd H19/SAHH/DNMT3B %, 15 DNA 84k fie it [54]

DNA methylation is regulated by the H19/SAHH/DNMT3B axis Motivate
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