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i ZE: [# %1 LncRNA-GAS5 ;2 & Gasb A B % #6492 ftt LncRNA 4T, stémfgtiib. mie i
T, MAFAEE S ANFEIRLA T2 GREEER. [8 6] KT LncRNA-GAS5 *f F/~ %
(Bacillus Calmette-Guérin, BCG)#%§ 49 R E*4 0. RAW264.7 3RseeqfldtEm . [5iE] Mz
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REEMTT R mie A E %, AdEH e Rmieirnl s, A/ #L & (Propidine iodide,
PI)S 4 iR A K 0 IO ) 4 iR 3R gL 2, 38 3 52 B R R E E PCR A= Western blot i #F 7 3R 5t A8 XA 4%
B ¥ RIP1. RIP3 A= MLKL #)%& ik KF, [4%]1BCG B E4 /s, LncRNA-GAS5 R LA KF 2
% b, FIAT, RA LncRNA-GASS itk ik H Ak Eik4E fe 456 BCG A4 e, EE@mRGERYT
M Bt fo Rtk B 538 hm, B AR X422 B F RIPL. RIP3 #= MLKL 4 mRNA & & & & & K-F
¥) 2 % FiA(P<0.001), 7 GASS THBART A 244X —2R . [4#£ ] LncRNA-GASS i it E i3
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Regulation of LncRNA-GASS5 on necrosis of macrophage induced
by Bacillus Calmette-Guérin

XU YaNan'? YU JiaLin*®> MA Chen-Jie"* ZENGJin*®* WU Xiao-Ling™*?
DENG Guang-Cun

1 Key Laboratory of Ministry of Education for Conservation and Utilization of Special Biological Resourcesin the
Western China, Yinchuan, Ningxia 750021, China
2 Life Science School, Ningxia University, Yinchuan, Ningxia 750021, China

Abstract: [Background] LncRNA-GAS5, a functional LncRNA that is encoded by Gasb gene, plays an
important role in the regulation of cell polarization, apoptosis, necrosis and autophagy. [Objective] To
investigate the regulatory function of LncRNA-GAS5 on necrosis of macrophage RAW 264.7 induced by
Bacillus Calmette-Guérin (BCG) infection. [Methods] The overexpression plasmid and interference
plasmid of LncRNA-GAS5 were constructed and transfected into macrophage RAW?264.7. Furthermore,
the both transfected macrophage were infected by BCG. The cell viability was detected by MTT assay. The
morphological changes of necrosis were observed with transmission electron microscope and the necrosis
rate was analyzed by flow cytometry. The expression of RIP1, RIP3 and MLKL in mRNA and protein
level were determined by gRT-PCR and Western blot. [Results] The expression of LncRNA-GASS in
macrophage RAW?264.7 significantly increased after BCG infection. The cell viability decreased and cell
necrosis rate increased significantly when macrophage was transfected with the LncRNA-GAS5
overexpression plasmid alone or combined with BCG infection. Meanwhile, the mRNA and protein
expression levels of RIP1, RIP3 and MLKL were upregulated dramatically and this process can be
inhibited by LncRNA-GASS interference plasmid. [Conclusion] LncRNA-GAS5 can promote necrosis of
RAW?264.7 infected with BCG by up-regulating necrosis associated factors such as RIP1, RIP3, and
MLKL. The results lay foundation on further insight into the molecular mechanisms of macrophage
necrosis induced by BCG infection.

Keywords: LNncRNA-GAS5, RAW264.7, BCG, Cell necrosis
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FeAR ez it U ARk, BT 2 2525 1%
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virus, HIV) IR GL e 2 | RSS2 IR 16 AN WT
TP BRI, BTSSR T Baad T i B S
B BB TR JE R AN A S5 A R B AR
YERE R0 E 2y, BPEE R YR, —
D7 1 B MEAR 23 R 2 A B 0 TR R T BRI Y
B LSRR FF I S B— 5T, S5 A% MR T 40
1ok Z2 Ry Ak ki ) S e IS, A A 5
AR EA™ . MHC 4> T i T % BHL 1k Ht 5
B G AN R T, A B Mtb 7E T IR N AF
EO SRy, B R LA ST TR 4 N A

s, fEUERRSEIN T o (TNFo)s» b, dEms
T B WA L R LR SRBE (45 A% A RO TR R e HORn
Bh, A SEWURLS R R AEE, Hi, @i
PR 25 4% 0 SR PR B I LA 2 A i is ek 45
R TR B 25kl R Bt s i T4 %
BOw LR A%, Z 2 2R HF IR . EARZ IR
Zh, KH8dE4% RNA (Long non-coding RNA,

LncRNA) Y EEEAE HIE R Z 82 RiE. ©Ff
fRIEUESS, LncRNAs /E K KT 200 % TR
H IS E AT ae I N IETE RNA 73T, £ 2 Rl
o B0 R A R R AR R R T I BRI A R R,
Hdr, LncRNAs X 2 it YR Bt %) 8 45 B R if 57 4
B, MBI 2 ) J2 LncRNA-GASS (4= K il 45
SRR SRY)5) o F o B R PT, LncRNA-GASS f%
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RS — b 55 bk IR AR S G AR 25, (1025) , M TN
g B kAR R A IR B AR . AN R B
LncRNA-GAS5 & 5t Li Z0F
AP, 2R A LPS Hill# ATDCS & 4 ufsf v
74 LncRNA-GASS fY3RiE , i %15 LncRNA-GASS
MIAEROEE: LPS B AAMMIAIE, #RHRES M
LPS #ES M4 512, 1sin 2% LncRNA-GAS5
FESIPKAFERE AL BREH & B i R P R R, R
A LncRNA-GA S5 REAIE 1 THP-1 411 g s AR SR FE
DL SRR, LncRNA-Gasb 75 £ Fliga i i & A=
B o O A0 L ) SR B ELAT EE A R AR
T 85 A2 3 R T T R e 15 I 24 5 350 %) 200 B R AR %ok
R R R EA RIS, Hik, %)
LncRNA-Gas5 7E 25 #% 73 # 4T e 5 B 5 40 i AH T
(i BuN L ab e WERU 4 B2 AR AU (5 IS e
— R HAH EAE ML A B AR X

FEFPL PR 5, ARSI LncRNA-
GAS5 i Tk AR TR GASEI b3/ Rt
WE VR RAW264.7, Ff:[RImf FH KA (Bacillus
Calmette-Guérin, BCG)E#4L, il iff5% LncRNA-
GAS5 X BCG IR YL 5 F Wi 4 I R AL 28 M IR BEAH G
FREQAEALHAEE, #5878 LncRNA-GAS5 %f BCG Ja&ki
/N E VRIS I E R, DU B TiE—2
/R EER AR AT T 5 B A B AR AR R AL
1 MEEITE
11 EHRSHEER

AR R R (BCG), HiA= il i
WFSE A PR W] L 5% Difco™ Middlebrook 7H10 4
FEHEXT BCG #7475, -8 T 37 °C K Fefi hiiss,
F= 1 AR EE PCR 54551

XPEOR Pk % Difco™ Middlebrook 7H9 WAt
FRsErh, #ET 37 C M, ML /N
U E W L (RAWR264.7) , W [ TR RS b4 i
WEFEAE, RS IRELU B0 10%2 5 4 1L 3 (Fetal
bovine serum, FBS)M & DMEM #5377 T
37 °C MR 5% CO, 55 7548 Hh 1% 5% RAW264.7,
1-2.d 158 1K,
12 FERFIFLEE

DMEM };574E ., Lipofectamine™ 3000 Transfection
Reagent, FEBX CHE/RBHL () A BRA w5 4 1
i (FBS), L) {1,371 Biological Industries A ] ; Difco™
Middlebrook 7H10 }55:%: . Difco™ Middlebrook
THO R332k, BD 2N H]; MTT 20 036 5 K 20 it 21
K & . AnnexinVFITC/PI AU H £, m ot
B AE YR R B IR F] s Western blot —it,
Proteintech /A ] ; HRP 4k 27 &G iG0 &, dbat sl
AR R BRI R EL,
1.3 5|49

{4 i} Primer Premier 6.0 #1151 41%91
A TAEY) TR () A BRA R A . 519
IR 1,
14 FRNEANEESEL
141 FRAHMEENZT

s LncRNA-GASS 4K ol Fa i i Fe ik 28,
& pCDNA3.1-gas5-GFP; [Ali}, it A=l i s
Mr #E LncRNA-GAS5 | #ilfill T Gas5-mus-218 .
Gas5-mus-496 . Gass5-mus-1715 #F1 Gas-mus-2087
I 4TINS, PEMLL pGPUG/IGFPINEO e
Fy#d Gas5-218 T4 a4,

Tablel Thesequencesfor the specific primersused in real time PCR

Target gene Primer sequence (5'—3) Size (bp)

B-actin AF. TGAGAGG-GAAATCGTGCGTGACAT 151
AR: ACCGCTCGTTGCCAATAGTGATG

RIP1 AF. GGAAAGGAAACGAAGGGTC 229
AR: ATAGGCGGTTTAGATTCG

RIP3 AF. GGGAGATGGAAGACACGG 146
AR: GGTGGTTCTTGATGACGGA

MLKL AF:. TCTCCCAACATCCTGCGTAT 195

AR: TCCCGAGTGGTGTAACCTGTA
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LncRNA-GAS5 i T-H R 5 UnF -

Gas5-mus-218 (shl): 5-GGTAGGGACAACTG
AGCTTGT-3’;

Gas5-mus-496 (sh2): 5-GCAACTCAACAGTG
CCTATGT-3';

Gas5-mus-1715 (sh3): 5-GGTCAGTACAAAG
GGACATGC-3';

Gas5-mus-2087 (sh4) : 5'-GCTACCATCAGTAC
TAAATGG-3,,

142 [FRAEEEIFEL

RAW264.7 il 5x10°ANmL 4550 T 6 fLBE 7
mHr, 4r5IECA . B # 1.5 mL ) EP4E LA 100 pL
(] OPTI-MEM., [ii] A 49 iILA Lipofectamine™ 3000
Transfection Reagent % 4413 3.75 uL, [m) B 4t
IAJRL 5 g, 5l RIRA EIREE Smin, &
AWAEFE 15 min, BIREWIMANSILET, |’
SIASEFRFE
15 WHEE PCR &M
151 /2 RNA 2B cDNA &%

Z AL R AR A BR A FlE RNA 21
RS BIRBUR RNA, LIRBU RNA SR,
W54 4 TransSart One-Stept cDNA  Synthesis
SuperMix Bt F AL Tl 6 f OB R 20 pl (S
KR BEN 240 1) cDNA AR FIE), [Omigs
J5 ¥+ cDNA EF—20 °C 580 °C {47,

152 WHEE PCR R

P44 TransSart Tip Green qPCR SuperMix
UL, BL ] 20 L 9% i PCR [V 1A % : Green
gPCR Super Mix (2x) 10 pL, Forward primer
(100 ymol/L) 1 uL, Reverseprimer (100 umol/L): 1 L,
DNA itz 1 ub, KEWHEK 7L, REHAE,
eI RE T HAR N 2 T L 4 xR 4 A |l (b D) 2
JtE f PCRAHI & Ui 4. PCR S 254 : 94 °C
30s; 94°C5s; 58°C30s, 40 MEH.

1.6 IEMIEEEESEMTT)HN RAW264.7 4HAR
FiER
MRYEr Tl MTT R SR i, K

RAW264.7 41l T 96 FLHz H 1715 37 (1x10* 1),
BT 37 °C. 5% CO 4 Fpfsisial i, M
SRR BRZH RN S B0 2 R4 T AR BE B4 X B
FALBRLH 5 5 AN FLIE TR 5% oAb BREE o 1 F
FRXAE 490 nm i KA KGN 45 LAY ODago fl . PAXF
HEZ ODggo (HIHZ, ANMEAFIE R =(4fL ODago fH—
ARG ODago {8/ BEZH OD g0 . x100%, 521 &
BWIEHCE-BIME TG0 H7 -
1.7 BCG B RAW264.7 [G4RBEAB LSV 22

RAW264.7 Zilfits L 5x10° AN/mL $R T FLAd
FRIML PRI BT Ab IR 24 h 5 I & Ab IZH 4 i,
i R EL F HLY A FH H-7650 3% S HR A3 UE T2
TSRS, BRI RS BEOSCR[ 14)41GE .
1.8 RIZAARE

RAW264.7 4iiff1 L 5%10° ~/mL 380 T FLk
W g Mo 4b3E 24 h, Fl AnnexinVFITC/Pl 4 g J5 1=
T AT U 2 L PR AT 3 L FE I 5 2 440 it 2 0 b R
PBS ¥t )5 1 000 r/min &5.0>, 37 BiE, HAIEE
EF 400 pL 1xBinding buffer H1, &HMA 5 uL
Propidium lodide Staining Solution (PI), = ket
PiH 15 min, ARG A IR IESE, 4
MIRBEA Ry PLBAPE o S A 25 i A 43 L
1.9 Western blot #&;|

RAW264.7 4l L4 5x10° /~/mL #F1F 6 FLIR
FEFRMLA A3 24 h, i I RE L8 4 2 1 SR U
SIRBEER, FH BCA R S & vk 5 U 7
SDS-PAGE #E LK, %455 47T Western blot £
M, 251 RIPL, RIP3, MLKL DL} B-actin fiY
EHRIBKF
110 ZitFAEBS

JFA 35 597 ] GraphPad Prism7.0 24+ )
One Way ANOVA #4747, B 5%
PRUEZE (X £SD) IR .
2 ZRH5ah
2.1 BCG B RAW264.7 4RRfIfS LncRNA-GAS5

RIFRIAIKF
P6E R PCR 45 R E/R, SXFHEAMLL,
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BCG /&t RAW264.7 Jii LncRNA-GASS () ik i
e R B PR, fEERYE 12 h B4
LncRNA-GAS5 (ks e m , 2T T
(P<0.000 1), {HHA 3k f ATy i 35 5 T BRZH (&1 1A)
(P<0.05), HillbA] ., BCG &L2x 538 RAW264.7
4iiJfi LncRNA-GASS f3kiki k4 HiH, H7E 12h
A e 3R I R o
2.2 LNncRNA-GAS5 FtFRIEAE AT FiLH &
RIS IE

FIFNG ARG )25, ¥ LncRNA-GASS i3

GAS3-218H1%F Fik K-
Relative level of GAS5-218

Control 6h 12h 18h  24h

GAS5-218 T ik
Knockdown of GAS5-218

Control  shl sh2 sh3 sh4

TR AR AN TP 2 8 A A3 T B e 2/ B M 4 i
RAW264.7 H1, 24 h Jil 3 2 B i ss ME i Ju iR
(% 1B). 4 Red-time PCR 5 £ I iE it ik ak (A T
PR TR, ik 1D Fis, i FakaARENS i
# 18 LncRNA-GASS 1414 7K F-(P<0.000 1), 4 4~
THEAR T, Br sh2 S A 3 2R Re R 3
LncRNA-GAS5 3 57K F-(P<0.000 1), JH:rfr shl
X LNcRNA-GAS5 i T HLACR 547 (Kl 1C), Bt
JoG LS8 4% Gass-mus-218 (shl) T4t it ki
AT,

100 fum
—

EET

100 000
% 90000 -
ol
80000 f
% 2 70000
R 9 60000
= °
2 2 50000
a S 20
5 g 1.5}
S 8 1.0}
[F]
3 05}
0.0

Control GASS

E 1 BCG &3 RAW264.7 4HRIfE LncRNA-GASS %Ik

Figurel Theexpression of LncRNA-GASS5in RAW?264.7 cell with BCG infection

TE: A: BCG LA R E] %) 5 4l RAWG64.7 [ LncRNA-GASS KX R M; B: LncRNA-GASS # YLt it ; C.
LNcRNA-GAS5 T BRI AR INIE; D: LncRNA-GASS i B BURIAURINIE. *: P<0.05, 257 W.4&; ***: P<0.001, 2R T%E;
***%, P<0,0001, 225 .

Note: A: The expression of LncRNA-Gasb of RAW264.7 with BCG at different time; B: Transfection evaluation of LncRNA-GASS5; C:
The effect of LncRNA-GASS interference plasmid on RAW264.7; D: The effect of LncRNA-GASS5 overexpression plasmid on
RAW264.7. *: P<0.05 mean significant difference; ***: P<0.001 mean extremely significant difference; ****: P<0.000 1 mean extremely
significant difference.
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2.3 LncRNA-GASS5 % BCG B4 RAW264.7 &
2 B PR B T ZE F W 22

5 SR ISR AE T (] 2A) R IH, ARl ge 4l
MR L5 TE 4L, AR I ES A IEH 5 1 GASD
1 FER AL FRE B AN B S (R 2C), X
F B T B VAN A W 25 A% B R S L T Y
RN, X U A IR E R AE 2 — 9, 24 BCG
L RAW264.7 J5, AN H B2~ 28 i fb Zeokn
A B BT AR DL FFAR AR 0, At LA FH K (K] 2D)
GASS5 T4t 5 4l M B AR XF 52 4%, 4 8% K /N E &
(B 2E); Wi 2F fos, 1131k GASS 454 BCG
TGS A RN AEL, A MRS ST 4 A, 2 B
WAL, AP EIA RIS 2, A RS0
Ao AT W, LncRNA-GASS fgfig ikl BCG Jgk
e )5 B W20 R SRR
24 LncRNA-GAS5 %t BCG B4 RAW264.7 [5
il akedrp= Al

MTT A R S5 R0, S5 X A
b, BCG BYLE 4T R TR 78.4%, W%
T % IEZH (P<0.01); GAS5 T4 4l fEih &4
BT b TF 5 it 2 15 GASS J5 A A6 KA N 64.2%,

T BCG 41 (P<0.01) (K 3H). Hi k¥, BCG
L E IS LncRNA-GASS EA {1 k41 o R
FEMIFE
25 LNcRNA-GASS X BCG B RAW264.7 [§
piilijabs STtz 0=

T #%9% LncRNA-GASS XJ 4 BCG &Yty .
WA ML SR LR sEma , SR FORUAS St 3 XA A P e
b FEXT 6 A BRI A SR FE R A AN, i 1]
3JH, IS EE 4 N, Hh P M
YR 2 BRI BN SRBR, RIS IRFE A0 T i L
i, K O s R ] GraphPad Prism7.0 i
o2 AT [ G AT LA H 20 B SR B8 R AR A A 1
(I 3G), Kl 3B firn, BCG REMSHLHEE W4 i
KHERIE, HIRBERIK 54.2%; 124 BCG 4bFH4H
izt 4 GASS THALEE S , A0EIRFE M0 2 KT
BCG 4b3(P<0.000 1) (K1 3D), x#%W] BCG S
MIRSE AT BE S T GASE RIS, it #ik
GAS5 b BCG JBRYLHIANIIIRIER B % 5T BCG
BB AR IR, A% 66.15% (P<0.000 1) (&l 3F).,
gE LI LncRNA-GASS fENSfIE UE BCG BRYL
WG 20 f . A= A

2 EHHETEMIEWNE BCC BB RAW264.7 [ 4 M B ML

Figure2 Observation of ultrastructure of RAW264.7 cells after BCG infection by transmission electron microscopy

e A SN B: GASGiAMHZ; C. GASSidH£A4; D: BCGALHI; E: GASG+BCGALHIZH; F: GASS+BCGALHIZ.
Note: A: Control; B: GAS5i; C: GAS5; D: BCG; E: GAS5i+BCG; F: GAS5+BCG.
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Figure3 Effectsof LncRNA-GASS5 on the cell viability of RAW264.7 infected with BCG
. A-F: BUSE; A: Control; B: BCG; C: GASGi; D: GASSi+BCG; E: GAS5; F: GAS5+BCG; G-H: #:IRK; G: 4

WHEH; H: IAEIE 3. ** . P<0.01; ****. P<0.000 1.

Note: A—F: Scatter diagram; A: Control; B: BCG; C: GAS5i; D: GAS5i+BCG; E: GAS5; F: GAS5+BCG; G—H: Histogram; G: Necrosis

cells; H: Cell viability. **: P<0.01; ****: P<0.000 1.

2.6 LncRNA-GASS Xt BCG B fg RAW264.7
YHREIAFEHE X EE RIXAIBIE(E A
P E # PCR N RIPL.RIP3 & MLKL
LA mRNA $% 58 KF, 2518 4 s . BCG
Y RAW264.7 AL, 3 FHEEDR A mRNA #5587k

Any
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A B C <
. < . < S
i E 3r i 5 3r _‘% E 6 o
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4 RIP1, RIP3#1 MLKL ZEARE4IELHEFH mMRNA BIFRIAS
Figure4 Theexpression of RIP1, RIP3and MLKL genein different groups
H: A: RIPL mRNA %3k ; B: RIP3 mRNA #ikf; C: MLKL mRNA Eikf. *. 2R EE P<0.05; ***. ZEHEE

P<0.001; ****. 2524k B3 P<0.000 1.

Note: A: The expression of RIP1 gene; B: The expression of RIP3 gene; C: The expression of MLKL gene. *: Significant difference,
P<0.05; ***: Extremely significant difference, P<0.001; ****: Extremely significant difference, P<0.000 1.

T4 GAS5 I A BCG i, RIPL 1) mRNA 5% 57K
ERAETIR, XATRESE TR N R A TR 2 R
%, T ACE AR U i — A3, if
B S I VR 9 0 OB 2R B BRSSO TR e R
FRIRER]—EEH, (BRI GH SR EA—
. & LncRNA-GASS 1] i % [ BCG Ji&YL )5
E WA IRSEAI S 2L ] RIPL, RIP3 &2 MLKL
MRNA #%57KF-
2.7 LNncRNA-GAS5 ¥t BCG R E Nt R fEIF
FEHEXEBRBIEER

J T PR UE FRAHE mRNA B SRS E
kK, gE— 1) Western blot #:lll LncRNA-
GAS5 X BCG UL J B M4 A i JLFP IR SEAH K 2
o &5 5 i, T4 GASS 5, WAtk
F RIPL, RIP3 & p-MLKL/MLKL & /K1 i 2%
FH(P<0.000 1); mif#ik GAS5 &M RIPL,
RIP3 & p-MLKL/MLKL ##ik7K-F34 00 B F i .
FiH] LncRNA-GASS J-ifii i FiH BCG &L 10
ALY RIPL, RIP3 & p-MLKL AUk K FE s &
20 HL RS

3 WHE&H®
LRI BT B — Pl ALY i N B R AT
7 T AR A SR A T o A5 BT AR e T

TR, BRI o A T (1 B
HHMEAETS). B MR i At T ) SR SR AR (T
R P AIEPET") 3 FFET- 7, X 3FhITT:
T3 OG5 1) K e S AR R G A E T o
TEBATEN ESX-1 # RN AELE, ALl
T 5 A i S A T S 2 A% TR 2, R A 5
(18 I 4 O i 8 4 e 1) 5 s 4 L, 2 S 1) 2
RARKAE, MM LAHIER 2L Mtb 7E1E
FARM ISR HT Wk, ZER IR &
ol 898 G5 A% 43 BT TR IR e I 4 7 R BE X
W3 R T B B S5 20w 1 BB 5167 HoAA &
g

BEE SR A2 R R, AR 3 LneRNAS 7E1F
ZP PO E T A ISR ER A SRR A T
YR 2% DNA Bk W) it g AR SO0 AR
fE 71 19EZiAS RNA (Non-coding RNA), 7E#Wis {4
SR RS L R REE A B R
FImiS LD 23k i FUT4ESk LncRNAS 7EVF4
P RO 7 A0 M SR AT 2o AR A DG SR AR T
I, ARFFRIEAGST T LncRNA-GASS % BCG i
SH/NRE WA RAW264.7 SRAERYTEEAE T, #F
FELERFI , BCG 1] _L iR B 4N g H LncRNA-GAS5
(e ki, X Al fE & BCG V5 SAIRSERY I N =2
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Figure5 Theexpression of necrosisrelated protein by Western blot

T **. P<0.01; ***. P<0.001; ****. P<0.000 1.
Note: **: P<0.01; ***: P<0.001; ****: P<0.000 1.

— o #E—EFIHT AL FRIE LncRNA-GAS5 #;
T, MHNIRFERR | 20 A7 6 2R K 5 S S 45
WEL 45 2 )7 0 B UE T LncRNA-GASS 7E BCG Ji
Yy J5 BN B IR BE R IR MR o dnaE 2o 3 X A0
AU % BT LncRNA-GASS Ji5 41 i S5 8 35 47
FE R, Rz id#ik LncRNA-GASS J& 41 iti 31 58
P #EFH 55 (P<0.001), %% W] LncRAN-GASS5 2
5I3:A% T BCG IR H EANM A IRSE ., Fr AWF
9% 2 W LncRNA-GAS5 X 1i = 41 Iitd 4 A2 1 FE T

(Programmed cell death, PCD)HA7 St AP,
XSRS RLIA— 3, WL KB, 1k
) LncRNA-GASS fE 5 B & AL miR-21 (13535,

VETT RO I BT A 40 i 1 15 AL, R0 I £F
AL FENA TSP (A2, WA LnoRNA %
FEARRBIVERT . 0 T4t LncRNA-MALATL J5 A LA
MO R AL p3BMAPK (17K -, 15 MALAT1
V55 0 40 B 15 5l W p38MAPK 1k 48 41 il 71 =%
p38siRNA Hr5PERHIKT, X 2% i i s Kk R i AR Y
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BEHERTZE: LncRNA-GASS X BCG JEkde/N B B WE 40 IS 24l I SR A8 Ay R4 867

S 44t B R B8 S 5 0E HL A BB R MR R, S
MALATL AT R B AW R AR S i T 1 0 5 122
Lnc00176 {3 7E & 4N (Hepatocellular carcinoma,
HCC)fF R #is, T HCC #1 Lnc00176 5,
Lnc00176 i i:f T I HAE mRNA il TR 2 i J& 30 -3
SRR 15 miRNA 7E HCC Hhifs 3105812,
SER O BT TR IR J W5 200 T YR B 1 IR 45 L
TR 2 2%, F R R] A S 30 % B A 58 R B
BCG n] LAk F mEAN A & AR IRBE, JF H2:88 wnt
HS RIS AL AT LE i3 ROS/ 51 PARPL-AIF {55
T A BCG 155 00 W 4 % R SRAE iy
JE LR B T AR IR AL T R B . BRItk b,
MLKL (BA 1% 5 PUOEAS R ) i B2 (L 7E. RIPL
(SZARAAELA F 2R P38 1)-RIP3 (32 ARM AR &
FEGE 3 T IR IE R 42 vh e 3 o6 e v I
RIPL fENANEA T S5IRFEZ A1 7 o5 ids, H
AR SEE F A2k 1 (TNFR)A S 1155
1S 07 T E5E+ 2 B, Y Caspase-8 itk
BeAmHI:, RIPLIE 5 RIP [R] AR 5AE FH ¥ (RIP
homotypic interaction motif, RHIM)4 ™51 55 —Fhifk
il RIPK3 M E AR, 755 RIP (s AL R iR (k22
MLKL 2 — R A 25 ) 18 T e ) e
FOIAE , 118 RIP3 Y TR, MLKL R
JE B RIPURIPIIMLKL & & W58 Z 5, ek
SEANN L EIRIER® . O T4 RIPL, RIP3 Al
MLKL 2725 LncRNA-GAS5 1845 (1 41 il IR 4L
AWF5EIE T mRNA ZK- R 8 KBRS & 2L,
T4 LncRNA-GAS5 )5, RIPL, RIP3 } MLKL f#)
MRNA 7CF R E K kAT, R EN
2 FI(P<0.000 1), iX7H] LncRNA-GASS Al B
I EE RIPLERIB RS RIP3 74, Ll 3%
WA ER (1 FRIE &, 29 RIPURIP3/MLKL
24EY, iz BCG SRR, if
HHFEAHN, LncRNA-GASS X 4t i i Tt 2 A &
BLRRPENE A A3 LncRNA-GASS A%/
oxLDL ZbFEAY THP-1 ZHipgi T, 16 MM b3

AR LncRNA-GASS [k i &A1 8 B, A
TN 4 & A TR, 1T LncRNA-GASS f 3
REZFENE, XA IR e e T A T AL 5 A B
1, AT RAMIF . 8858 LncRNA-GASS
Xf BCG &/ il B W 20 M e P A E T i 45 4 1
WAy 8 s 235 A 1 S AL RN 45 A28 1R IR 7 5
I H8 (AL JEL
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