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LncRNA NEAT]1 jliid miR-195-5p/CEBPA Sli{itilk1y 1 % 21
S5 FEEFS B i 1 B f 58

I B W, HaAY, KFFC (LEEE—ERKEME WIS AN RERE a. MKANEL; b, iGEEE},
I ARG 252600 )

# ZE: B WA KHEIFESHDRNA (LneRNA) 5 £+ 5 094 F K 1 (NEATL) @i miR-195-5p/CCAAT 3§ 3% §
%46% 8 o (CEBPA) 4%t /8 %95t M 38 s A 245 690 v AR, Ttk (DIR4E 2021 423 A ~ 2023 2 A LAY
H—EAKRZWEIRT H AR ER R WAHERR G 40 4] $ LT 88 (MM) B4 4 10 448 BB a5 6 56
$ A tm e, (BMNC) A MM %8 e & U266, RPMI 8226, NCI-H 929 = MM.1S, RT-qPCR #= Western blot i) 28 i
NEAT1, miR-195-5p, CEBPA mRNA #= % & /KT, @ U266 48 5 A it & ik NEAT1 41 (NEAT1 48 ) A H s 4 (NC 28 ) |
S NEAT1 #3428 (sh-NEAT1 48 ) & 3238828 (sh-NC 28 ) | it % & NEATI ## miR-195-5p 28 ( NEAT1+miR-195-5p 48 )
B Fat 48 ( NEAT1+miR-NC 41 ), i$ & A miR-195-5p #= CEBPA £8( miR-195-5p+CEBPA 48 ) % 3 3+ B 41( miR-195-5p+NC
21) , CCK-8 A0 5- Ttk -2° - BLASI (EdU) # &40 40 fL 3 7448 ;5 Transwell 55 3460 4 i iE 75 o 42 2 48 1 5
RT-qPCR #i] 2m i, 'F NEAT1, miR-195-5p, CEBPA mRNA 7K-F; Western blot #& 4m 6, " CEBPA, Ki67, 3§ 7h4m ez
#R(PCNA) , L4 )%% a8 (MMP )-2, MMP-9, R BAUEE 3 3084 (PI3K ), p-PI3K, & @ # % B ( AKT) , p-AKT,
FTiaFEF#%EEG (mTOR ), p-mTOR & & K-F, 320 AR KA 4 S NEAT1 &A1 (sh-NEAT1 48 ) & 3 48 ( sh-NC
), FHE10 R, AL TEHME L U266 miik, WRABNEAMBERIHREF, &R DO5E
% BMNC #4836, MM & % f= MM %8 & 2 F NEAT1, CEBPA mRNA #=%& & K -F 4 %, miR-195-5p K-F ik, 2 F A
H it 5 & L (=11.697, 9272, 4352, 11.639, ¥ P<0.05) ., @it £ ik NEATI &, 15 NC 41ib%, NEAT1 4%
NEAT1, CEBPA mRNA #=%& & K-F7F %, miR-195-5p K-F A% (+=12.825, 5.874, 13.893, 4.797 ) ; ZmAe3dss T2h A 1A,
EdU rar 445, @i, 1224838 % (1=9.425, 5.632, 8.841, 5.364) ; Ki67, PCNA, MMP-2, MMP-9, p-PI3K/
PI3K, p-AKT/AKT, p-mTOR/mTOR % & K -F 9+ & (=14.227, 7.743, 7.348, 7.803, 8.714, 8.629, 7.359) , £ ¢ A
AsitFESL (35 P<0.05) ; 4K NEAT1 &:ikJ5, 5 sh-NC Zirb#k, sh- NEAT1 4848 i, NEAT1, CEBPA mRNA #= %
G K-F I (1=5.776, 5.001, 4.503) , miR-195-5p K-FI+& (1=4.456) , mpait# . 12 &5 A %K (1=6.204, 8.792) ,
EFBEA G FEL (3 P<0.05) ; it &k miR-195-5p 46 4% 36 4 18 4518 &3k NEAT stdmfe L 547 %m, 257 A
Hoit 3 E 5L (=4.356 ~ 10.809, 3 P<0.05); it % ik CEBPA 4845 3F 2 i £t £ ik miR-195-5p *4m e b ik 354749 % v,
EFBAHGFEL (24329 ~ 14452, ¥ P<0.05) . QI NEAT1 A A e #p A4 MAAEK, £F LA %T
FE (5175 ~ 18.190, 3 P<0.05) . £5i& LncRNA NEAT]1 i it #e.%) miR-195-5p/CEBPA & ik 4% 3k MM %8 i3 74
FatkAb, HETALB LI E PI3BK/AKT/mTOR @545 X Z/E A

KEEIR: ZARMEENE; MEEFENERA 1; v RNA-195-5p; CCAAT {3 T45 58 H o ; M5
FESHES: R733.3; R73043 XEIRER: A XEHRS: 1671-7414 (2025) 01-024-08
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Experimental Study on the Mechanism of LncRNA NEAT1 Promoting
Proliferation and Metastasis of Myeloma Cells Through miR-195-5p/CEBPA Axis

WANG Ting’, BAI Bin’, XU Hongyue', ZHANG Xueyong"
(‘a. Department of Hematology; b. Department of Pathology, the Second People’s Hospital of Liaocheng, Shandong
First Medical University, Shandong Liaocheng 252600, China )
Abstract: Objective To explore the effect and mechanism of long non-coding RNA (LncRNA) nuclear enriched abundant
transcript 1 (NEAT1) on proliferation and metastasis of myeloma through miR-195-5p/CCAAT enhancer binding protein o
(CEBPA) axis. Methods (1) From March 2021 to February 2023, bone marrow mononuclear cells (BMNC) from 40 patients

with multiple myeloma (MM) and 10 healthy bone marrow donors who were hospitalized in the Department of Hematology
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the Second People’s Hospital of Liaocheng City, Shandong First Medical University and MM cell lines U266, RPMI 8226, NCI-H929
and MM.1S were collected. RT-qPCR and Western blot were used to detect NEAT1, miR-195-5p, CEBPA mRNA and protein levels in
cells. (2 U266 cells were divided into overexpressing NEAT1 group (NEAT1 group) and its control group (NC group), knockdown
NEAT1 expression group (sh-NEAT1 group) and its control group (sh-NC group), overexpressing NEAT1 and miR-195-5p group
(NEAT1+miR-195-5p group) and its control group (NEAT1+miR-NC group), and overexpressing miR-195-5p and CEBPA group
(miR-195-5p+CEBPA group) and its control group (miR-195-5p+NC group). CCK-8 and EdU staining were used to detect cell
proliferation ability. Transwell assay was used to detect cell migration and invasion ability. RT-qPCR was used to detect NEAT1, miR-
195-5p, and CEBPA mRNA levels in cells. Western blot was used to detect CEBPA, Ki67, proliferating cell nuclear antigen (PCNA),
matrix metalloproteinase (MMP)-2, MMP-9, phosphoinositide 3 kinase (PI3K), p-PI3K, protein kinase B (AKT), p-AKT, mechanistic
target of rapamycin (mTOR), and p-mTOR protein levels. (3) Twenty nude mice were divided into knockdown NEAT1 expression
group (sh-NEAT1 group) and its control group (sh-NC group), with ten mice in each group. Nude mice were subcutaneously injected
with corresponding transfected U266 cell suspension, and the differences in various indicators of transplanted tumor were measured
after 4 weeks. Results (D Compared with normal BMNC, NEAT1, CEBPA mRNA and protein levels in MM patients and MM cell
lines were increased, while miR-195-5p level was decreased, and the differences were significant (=11.697, 9.272, 4.352, 11.639, all
P<0.05). @ After overexpression of NEAT1, NEAT1, CEBPA mRNA and protein levels in cells were increased (1=12.825, 5.874 ,
13.893), while miR-195-5p level was decreased (:=4.797), the A value and EdU positive rate after 72 hours of cell culture were
increased (:=9.425, 5.632), the number of migration/invasion cells were increased (1=8.841, 5.364), and Ki67, PCNA, MMP-2, MMP-9,
p-PI3K/PI3K, p-AKT/AKT and p-mTOR/mTOR protein levels were increased (==14.227, 7.743, 7.348, 7.803, 8.714, 8.629, 7.359),
with significant differences (all P<0.05). After knockdown the expression of NEAT1, NEAT1, CEBPA mRNA and protein levels in cells
were decreased (1=5.776, 5.001, 4.503), while miR-195-5p level was increased (:=4.456), the ability of cell proliferation, invasion and
metastasis was decreased (t=6.204, 8.792), with significant differences (all £<0.05). Overexpression of miR-195-5p could partially
reverse the effects of overexpression of NEAT1 on the aforementioned cellular indicators, and the differences were significant
(=4.356 ~ 10.809, all P<0.05). Meanwhile, overexpression of CEBPA could partially reverse the effects of overexpression of miR-
195-5p on the aforementioned cellular indicators, and the differences were significant (=4.329 ~ 14.452, all P<0.05). 3 Knockdown
NEAT1 expression could inhibit the growth of transplanted tumors in nude mice, and the differences were significant (/=5.175 ~ 18.190,
all P<0.05). Conclusion LncRNA NEAT1 promotes proliferation, invasion and metastasis of MM cells by targeting miR-195-5p/
CEBPA expression, which may act by activating the PI3K/AKT/mTOR pathway.

Keywords: mulitple myeloma; nuclear enriched abundant transcript 1; miR-195-5p; CCAAT enhancer binding protein « ;

proliferation

Z & MEBERE (multiple myeloma, MM ) J&%

PRI AN S 1 B BRI, LR 3 IR R S8
PR R A M, RAS B B9IRYT IR AT
KEHEMEMLY, BMMekEa Y, Wik, 3
OGS TR AR B0IRT T 25 % MM BYIlm ARG YT
BAEZEE Y., R, KEEE%5S RNA (long
non-coding RNA, LncRNA ) #ZEEFEEIHE AR 1
( nuclear enriched abundant transcript 1, NEAT1 ) 7£
HFEKIATT 2509 MM FF 2B Rk, HSBEARR
WU AEE Blo R NEAT1 33 3 1o I 75 i 1ok
JULRSE 3 4l / 26 RS B/ B A A R AR 1 (phos-
phoinositide 3 kinase/protein kinase B/mechanistic tar-
get of rapamycin, PI3K/AKT/mTOR ) iffi &1 MM
PR M, SiAh, miR-195-5p FEVRIETER B 40k
Jii ( diffuse large B-cell lymphoma, DLBCL) ' &
FEMIEVER, H miR-195-5p /K V-5 MM H 3 Hi
AR DGR, W R HAE MM i Jie v ] g & 45
PEAEF] 9, CCAAT B30 F45 5 8 11 o (CCAAT

enhancer binding protein o, CEBPA ) 2 IF & #5 &
AR T A R S M 5% S 7, CEBPA AR TN 3%
B EFEARS S MM B E R Us M"Y, it
AW AE B 2= 5 Hr, FeATT & B NEAT1, miR-195-5p
1 CEBPA 2 [BJ A7 TEVETE MM ELAE I OC R BRI,
NEAT1 j#fi i miR-195-5p/CEBPA %l £ MM i) B
PRI AE T i B T, ACBIESE B A2 NI R . 48 i
Y )2 1 R AR SE LncRNA NEAT1/miR-195-5p/
CEBPA #ili % MM 4 itd 38 58 #1155 # i 2w, LA K%
PI3K/AKT/mTOR i #§7E i iy Ja = E H L DU
— ] MM AR LR, Jf AR PR AL A
BEFN 5]

1 #R5H%E

1.1 BFRA %R

111 ERARAS: R4 2021 43 A ~ 2023 4E2 H
TR AR A S — B R = W vl 25 — AN R P B
TNBHEBERY 40 6] MM H 2 K 10 Bl aRE S 140
MRS R HEE B RERE A, B RERIF R PusE, (AW
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U0 44 B 53 5 W 53 8 1 R S A% A I ( bone marrow
mononuclear cell, BMNC ) , il A 40 il % ££ & T
—80CUKFEIR-AT o AANRIE: FFE 2003 4F [ Pri
I TAESIE 1 MM iZWbnifE s ImpRZOR e He s i
HANG R HEBRbRAE: IR B IR RGN0 ;
B GEME; AEREaE . AL AT R
HPER], AR E ARG B 25 . BEACK
B K AT it IR A8 S — R BRI B Wk Tl 26 —
NREREeZ R asfitifE (20221017) .
112 SCO . AT 5% 3k FH OE & B B AR AR 2
HU /) BMNC & MM 41 fifg ¥k U266, RPMI 8226,
NCI-H929, MM.IS il & ( s 78 4= an kb
HBRA A, 550k CL-0510, CL-0564, CL-
0509, CL-0614, #53% T 10g/dl Jlf4- i (FBS).
1g/dl 7 / 5555 % (1) RPMI-1640 5 550, I8 T
37°C, 5% (viv) CO, HiFsahiE:,
1.1.3  SEmsh¥y. AwtsitH 20 28 i SPF ¢
HEPE BALB/c # B [ A AR A (Jb ot ) BR 2R IR
A BRA A, A=l IES . SCXK (3T ) 2020-
0007], 3% T2 22+05C, 1 60% + 2%,
12/12h 0 / BEIE ARG Y, JF 44 & R IR £ 5 A
K, WFE G AR E A IR — R
KEEB R 58 — N R E B sh S0 (e H 2 5 2
HEuE (20220823)
12 % A 5% NEATI, miR-195-5p, CEBPA
S ( B R IEE R B A R A A ) i RiE /@
ik NEAT1 235 B B AH OG5 82 BUkbL ( AAV-NEATI,
AAV-sh-NEAT1 ) 2 H Bt X} 1 ( AAV-NC, AAV-
sh-NC ) . 3 %35 miR-195-5p f4 Jif AH 5 5 25 Ji ki
( AAV-miR-195-5p ) S FIHXT AR ( AAV-miR-NC ) |
11 #35 CEBPA R RAH X ik ( AAV-CEBPA )
K H B X IR ( AAVENC) (5 35 25 R A
FR/NH] ); NEAT1, CEBPA, Ki67, HE%H 40 Muk%dt
J& (proliferating cell nuclear antigen, PCNA ) , &
4 8 25 A (matrix metalloproteinase, MMP ) -
2, MMP-9, PI3K, p-PI3K, AKT, p-AKT,
mTOR, p-mTOR LA (b5t 1B 2R A Py 4 R A FR
NS

SEEF SO E f: PCR X ( 32 [H Applied Biosyste-
ms A Fl); BEARY, RIE & LHL (52 E Ther-
mo AH] ) ;5 B BHEE (72 Leica AF ) 5 HH
HLUKAY . FERREAY ( 92[H Bio-Rad AH] )
13 Fik
1.3.1 RT-qPCR #{ll: W& MM fB & F it 15 &
HEE B9 BMNC K MM 41 ig ¥k U266, RPMI 8226,
NCI-H929 Fl MM.1S, LA Trizol ik 2441,
BUDHEIER, INAG LS / RV T RNA i,

i 1] 75ml/dl 20 Yk ¥4 RNA ULTE, A TG il K %
fift RNA, HLJK AR RNA J B IF b A7 B, R
cDNA J2 55 5485 &6 RNA S50 ¢cDNA (37°C
15min, 85°C 5s) . fff ] SYBR Green if | & i# 17
PCR #"#% (95°C 5min, 95°C 15s, 60°C 40s, 40 >
E¥R ) . % U6, GAPDHE NN, & IF
FEMIE R B CofE, R 27429 A0 8 NEATI,
miR-195-5p, CEBPA mRNA # %f & ik 7K 3, PCR
SIFIIILEE 1.

x1 PCR 5|41 %51
51 9 J¥ 51
NEATI F 5-GGTGCAGGTGGAAACCGT-3’
R 5°-GTGCCGGGATTCTCCTAGGT-3’
miR-195-5p F 5-CATGTTAGAAGACTTCAACG-3"
R 5-AGCCTCGGCTGATGTTAA-3’
CEBPA F 5-~AAGGATCGTAGCGCAGCT-3’
R 5"-ACCCTGATGCTTGAGGAGG-3’
U6 F 5-CGCTTCGACATATACTAAAAGAAC-3’
R 5-GCTTCACGAACGTGTCATCCTTGC-3
GAPDH F 5-GGTTGTCTCCTGCGACTTCA-3
R 5°-CCCTAGGCCCCTCCTGTTAT-3

1.3.2  Western blot & . U 4 MM H & il {8 B
B %6 it 2 ) BMNC & MM 4f Jifd ¥k U266, RPMI
8226, NCI-H929 1 MM.1S, il A RIPA % fift i itk
fremmas) s, $REGEA EER. i BCA Bt E
Hk BT . R 555 DA MRS,
FEAEWE KRS A M 10 mino [FIET, AR 43 25 e
Wi e, B 10 w1 A A & FTAR 11 Marker #KIK 1
FE, Jf ¥ 47 SDS-PAGE %t Ji& H, 7k ( 90V 20min,
120V 60min ) . HIK5EMNSE, B B, #1758
B (100 V 90min ) . % B 5¢ B 5, % PVDF &
BT SmlUdl R A= W5, &R E M 2h, S0
Tween-20 F Tris $h 2 2% w1 & ( Tris Buffered Saline
with Tween-20, TBST )VE¥)5 , i A CEBPA —4i( 1:
2000 ) 4°CHFE R, KH A HRP #RicH) —$t (1:
10 000) % & H 2 h, TBST PEik)E, AR
WAk 24 % 9GiR57] (enhanced chemiluminescence,
ECL) , #1786, W52, Image ] 004 5EH
Al KB

133 ML g 5 5r 4. U266 41 i 4 ki 3 8
NEAT1 41 (NEAT1 4 ) SHXTHEA] (NC41) | il
it NEAT1 53540 ( sh-NEAT1 41 ) S Hx B 4H ( sh-NC
24 ) | i3 #35 NEAT1 F1 miR-195-5p 41 ( NEAT1+miR-
195-5p 4 ) K HXTHEZH (NEAT1+miR-NC 4 ) | i
%% 35 miR-195-5p I CEBPA 4 ( miR-195-5p+CEB-
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PA 4H ) K HXHIEZH (miR-195-5p+NC 20 ) . U266
YA IR IR, RAH MRS 2 70% B HEAT AR Y
H 4 Lipofectamine TM™™ 138 B 45, ¥ it AH 5 0% %
i %7 ( AAV-NEAT1, AAV-NC, AAV-sh-NEATI,
AAV-sh-NC, AAV-miR-195-5p, AAV-miR-NC,
AAV-CEBPA, AAV-NC) # Lipofectamine” Jf &
WA U266 4, #4494 h 5, BEHR RS
FiUi; Y 24 h 5, RT-qPCR il 4t Ye iy
Western blot £ il] 4l s ' CEBPA, Ki67, PCNA,
MMP-2, MMP-9, PI3K, p-PI3K, AKT, p-AKT,
mTOR, p-mTOR & H XK.
134 AW 8 2 T RN OB ' 28 g 52 56
ENCORI #{ #i& %2 ( https:/masysu.com/encori/ ) Fii
NEAT1 1 miR-195-5p (445 4 137 15, fdi ] Targetscan
B ) Wi miR-195-5p A1 CEBPA Y45 & 7 o5, I
Pyt Bk R B B R B B A psi-CHECK %6
KA, 40k 2 BF 4 Y NEAT1, CEBPA i
( psi-CHECK-NEAT1-WT, psi-CHECK-CEBPA-
WT ) F1%75 5 NEAT1, CEBPA ffifi ( psi-CHECK-
NEAT1-MUT, psi-CHECK-CEBPA-MUT) . ¥ [ it
JFkE 435115 miR-195-5p mimic X mimic NC 14, H)
JH Lipofectamine™” 435I A4 Y 25 U266 41, 5
48h Ji7 , FEIRH SRR A A A e R G P
1.3.5 4 jfd i1 %3 57 & -8 (Cell Counting Kit-8,
CCK-8) #ill. ¥454H U266 4013535 72 h, Bl
PR FR BRI H 10g/d1 CCK-8 Vi B fif 1
FEW, FFE T 37CTE the SRR 4
A ANMIAE 450 nm AR FIWEEIE (A) {H.
1.3.6 5- & H 5 -2°- il 40 IR 1 (5-Ethynyl-2°-de-
oxyuridine, EAU ) J4{f: H44-2H U266 41555 24 h,
BN BAU TAEW, 37°CHFHE 2.5h, B0
KR, Ml 4g/dl 2 2 W [ %2 15 min, Triton
X-100 %Ak 15 min, Click SN BGEEIFE 30 min,
Hoechst 33342 4 & ¥ & YE % F 10 min 7, B2/
( x100) .
1.3.7 Transwell 3255 B Transwell /NE X — 2
F CGERSCIAER ) , EEMATMIER
WG FE I U266 4 HL, T %A &4 10ml/dl Jii 4
MERR IR, B T 37°C FFE 24h B 525,

R E . R A)E, Bk (x100)
1.3.8  H EURS AR A5 B0 o 2 SR Akl . o 20 H
PREFHEHLA> M Bk NEAT1 %£3ik40 (sh-NEAT!1 4 )
KX RRZE (sh-NC 4 ) , &414% 10 Ho S48
ST A8 B FEST 100 w1 A B 55 YL iR AH G0
JEURE Y U266 MM B (1x 1074 /ml) o HEHE
et AR A4 R B Ui o 000 P AR, A
4 JiJ5, PHEBLEANFERE, 325 I L 2330 Ot
FREE. FfiJ5, RT-qPCR A& i J% 20 21 NEATI,
miR-195-5p, CEBPA mRNA # Xf 7K F-. Western
blot # I Jib J& 4H 41 v CEBPA, Ki67, PCNA,
MMP-2, MMP-9 & XK,
1.4 %t o4 KA SPSS 22.0 #4414
#r. NEATI, miR-195-5p, CEBPA mRNA /K F,
CEBPA, Ki67, PCNA, MMP-2, MMP-9, PI3K,
p-PI3K, AKT, p-AKT, mTOR, p-mTOR % /K-,
YHMLAFIG R . EAU BHPESR . dMEaERs . R2BEChIT
WPORL, BIFFEIER i, DIEL £ PR (X £s)
T, ZUAR2ES BRI NR 7 2208, 4l
PR L35 R LSD A6 s WA 2R 1] 22 S LU R
SEREAR K58 . P<0.05 N ERHAG R L,
2 R
21 MM %% % MM @2 % + NEAT1, miR-195-
5p, CEBPA /K- RT-qPCR, Western blot 5 .7 ,
Lifde i B et BMNC # b, MM (3% BMNC
NEAT1 (3.35+0.62 vs 0.96 + 0.34 ) , CEBPA mRNA
(2.84+0.55 vs 1.16 +0.30) fil #H [ (0.48+0.13 vs
0.13 £ 0.05) 7K~ F+5 , miR-195-5p 7K~F- (1.30 +
0.56 vs 3.62 + 0.58) FH AN, 2=HFHAGI2#E X
(=11.697, 9.272, 4.352, 11.639, ] P<0.05) .
51EH BMNC 4iig#f 1L, U266, RPMI 8226,
NCI-H929, MM.1S 41 Jfi % 'f* NEAT1, CEBPA
mRNA & H K F 3 & 7 5, miR-195-5p /K ¥
Bl REAL, 25 HAG 225 L (1=11.543,
7.081, 12.567, 21.947; tepu 520s=12.668, 5.793,
7396, 24.061; tyeuon=5.769, 4.541, 7.584, 23.169;
hois=17.942, 5951, 11.732, 10947, ) P<0.05) .
H U266 4 ket B s E, Wk 2, i,
EHE U266 4 N HFIE N G - AT L

%2 MM ZHA & NEAT1, miR-195-5p, CEBPA mRNA F1EHKE (x+s)
TH BMNC U266 RPMI 8226 NCI-H929 MM.18 F1g P
NEATI 1.00£0.15 6490381 524056 450+ 1.04 504036 16.541 0.004
miR-195-5p 1.00+0.10 0.45 +0.09 0.55+0.09 057+0.13 056 +0.08 14213 0.005
CEBPA mRNA 1.00+0.18 513054 4.46+0.79 4.08+0.68 422+044 17.521 0.003
CEBPA %14 0.05+0.03 0.90£0.06 0.86.+0.05 0.830.05 0.59+0.08 28.541 0.001

2.2 NEATI #2842 miR-195-5p/CEBPA 44 L&

1, % 3. StarBase fll TargetScan 2% % i 7n, NEATI
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5 miR-195-5p, miR-195-5p 5 CEBPA 171/E45 G0 o
DR BRI 2B 45 R R, 5 miR-NC
ML, miR-195-5p 21 #F 4= % NEAT1 (0.45+0.10
vs 1.00 £ 0.07 ) il CEBPA ( 0.50 + 0.06 vs 1.00 = 0.11 )
M PR BRE M B REAIL, 2R BA%iEE X
(1=7.804, 6.912, ¥ P<0.05) ; TMi%<A8 % NEATI
(1.03 £0.09 vs 0.94 + 0.05 ) Al CEBPA ( 0.93 +0.05
vs 0.99 £0.10) HIZOGRBREGPETEPILL B 22 55 T4
JFE Y (=1.514, 0.930, ¥ P> 0.05) .
#E— 1) RT-qPCR, Western blot 2% It g 7%,
5 NC 441 b, NEAT1 20 40 i H NEAT1, CEBPA
mRNA FIEE KB 8 5, 1 miR-195-5p 7K~F
HRREC, 2R HEASIEE L (1=12.825, 5.874,

ENSG00000245532 NEAT1 IncRNA

Position 292-299 of CEBPA 3' UTR 5’

hsa-miR-195-5p

13.893, 4.797, ¥ P<0.05) ; 5 sh-NC 41 # I,
sh-NEAT1 {401+ NEAT1, CEBPA mRNA 17 [
JKF-BH 53 A, T miR-195-5p KB W b, 2%
SHAGFE Y (25776, 5.001, 4.503, 4.456,
1 P<0.05) ; 5 NEAT1+miR-NC 20441, NEAT1+
miR-195-5p ZH 41 ffi f' NEAT1, CEBPA mRNA Fl%&
KB AR, T miR-195-5p 7K B i 5

SHEAY AR X (=6.578, 4.682, 10.809, 6.430,
) P<0.05) ; 5 miR-195-5p+NC ZHAHE,, miR-195-
5p+CEBPA ZH4iiitd ' NEAT1, CEBPA mRNA Fl45 4
AKFH TR, T miR-195-5p KB AR, 255
BAG %5 X (1=5.109, 4.583, 8.779, 4.329,
¥ P<0.05) .

MIMAT0041617  hsa-miR- miRNA
195-5p
. . . CCAUUUUAUUUUUCUUGCUGCUA. ..

NRRENN
CGGUUAUAAAGAC-ACGACGAU

1 NEAT1/miR-195-5p/CEBPA &&= &

=3 ZEMAH NEAT1, miR-195-5p, CEBPA mRNA FIZEHKTELLE (x++5)
5iH NCH  NEATI4 sh-NC#L sh-NEATI# NE?VTCI ZEI i N?;T;I%R ?JFNICQZE SPT(i]I];-Bl[?jS\- y PPl
NEATI  1.00£0.05 355£031 1.02£0.13 043+0.12 350£032  186£029  0.62+0.11  148+027 27.642 0.001
miR-195-5p  1.00£0.12 053£0.02 098012 158020 062+0.12  125£012  390£042  209£059 19524 0.003
CEBPAmRNA 1.00£0.13 1.60+0.12 101012 054011  154+0.02  110£0.11  074%008 131020 12654 0.006
CEBPA T 023£005 092007 022£005 008+002 092+004  047£006  005£003  039£006 41.025 0.001

2.3 NEATI #& # miR-195-5p/CEBPA % 3+ MM #g
feikmiayg s, #40%a W3R 4. CCK8, EdU
Yeft e Transwell 5290 25 R s, 5 NC 411,

NEAT!1 2H 40 o555 72 h A {8 K BAU FIPEZR ] 5 7}
L TR . RN B ZE, 2RAASIF
Y (1=9.425, 5.632, 8.841, 5.364, ¥ P<0.05) ;
5 sh-NC 41 #H [, shNEAT1 ZH 40 fu 3535 72 h A
K BAU BHH R B AR, d0MfERS . RBE R
Wb, 2R HAGFE X (1=4.457, 5.094, 6.204,
8.792, ¥ P<0.05) ; 5 NEAT1+miR-NC 4 [,

NEAT1+miR-195-5p 4 4fiff 3% 5% 72 h A {2 EdU FH
PERU] R RENL, MR . 25 R, 25
HAG %3 X (=4469, 4356, 8.708, 6.359,

1 P<0.05) ; 5 miR-195-5p+NC ZHAH Y, miR-195-
5p+CEBPA 41411555 72 h A (i )2 BAU B 0] i3
T, TR . RS R, 2R A

EY (7192, 5296, 5.023, 5.835, #P<0.05) .
Western blot 255 k7R, 5 NC 4iAHLL, NEATI
ZH 20 Jiig # Ki67, PCNA, MMP-2, MMP-9 % 4 7K
IR TR, 22 R BA G L (=14.227,7.743,
7.348, 7.803, #J P<0.05) ; 5 sh-NC 4 MLk, sh-
NEAT1 4H 40 ffl # Ki67, PCNA, MMP-2, MMP-9
AU BT, 25 HA %28 X (=14.703,
11.719, 16.305, 16.641, ¥ P<0.05) ; 5 NEATI1+
miR-NC 41 #H [, NEAT1+miR-195-5p #f 4 jifd
Ki67, PCNA, MMP-2, MMP-9 7& [ 7K F-Bl] i J&AIK ,
S EA G R L (1=8.020, 10.597,6.742, 8.632,
¥ P<0.05) ;5 miR-195-5p+NC 41 # kb, miR-195-
Sp+CEBPA 41 4 }fd ' Ki67, PCNA, MMP-2, MM
P9 HHAK BT, Z2REA5ITFEL (=
6.003, 14.095, 13.620, 14.452, #J P<0.05)
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®4 BEMREF 72hAE. EdUPRMER, METEH. SRBRILE. BBEXEAKFELRE (x+5)

NEAT1+miR- NEAT1+miR-

miR-195- miR-195-

5 NCHL  NEATI4L  hNC#l  sh-NEATIZ Flg P

nH & i deNCE s 1 Newm iosspm spvedl spsceppasg TR PR
BETINAME 1005012 185£010 099:0.11 064£008 1765012 1342011 0812000 131008 19542 0.003
EQU BIFER (%) 2776363 45.06£389 29512475 1226344 41802504 2606:371 1262:426 28482296 17641 0.003

MMBEAT AR (1) 183.24 £28.83 375.33 +24.19 193.67 + 36.77 55.67 + 11.50 358.33+31.21 163.33+23.03 6532+7.02 156.54 +30.66 28.241

0.001

MBIRZEEL (1) 109.67 £21.20 251.33 +40.53 106.34 + 14.05 22.67£8.62 214.31£28.02 101.66 1250 32.65+10.60 113.68+21.59 15.246 0.004

Ki67 & 0.73£0.09 231017 077008 0.07+0.02
PCNA 21 0.77£0.07 151015 083+0.10 0.14+0.02
MMP-2 #H 143£0.15  233£0.15  1.05+0.10 0.09+0.02
MMP-9f5H  0.89+0.10 1.74+0.16  095+0.09 0.08+0.01

1.87+0.16  1.02£0.09  041+0.04  072+0.08 31.204 0.001
152+0.12 067007 015002  1.14+0.12 28.614 0.001
215017 134+0.12  0.12+0.02  131£0.15 34.621 0.001
201£0.19  094+0.10  007+£0.01  0.66+0.07 25631 0.002

2.4 NEATI #& % miR-195-5p/CEBPA 4% * U266 %1
& PI3BK/AKT/mTOR i@ % #) % v WL 3 5. Western
blot 45 W7k, 5 NC 41 M b, NEAT1 40 41 g o
p-PI3K/PI3K, p-AKT/AKT, p-mTOR/mTOR &
A TR, ZRBEA SR L (8714,
8.629, 7.359, ¥ P<0.05) ; 5 sh-NC 41 A L,
sh-NEAT1 2 4 ffi # p-PI3K/PI3K, p-AKT/AKT,
p-mTOR/mTOR £ /K- i B A1, 25 5 HATSe1t
2% X (1=5.284, 7.746, 8216, ¥ P<005); 5
x5

NEAT1+miR-NC 44 #] b, NEATI+miR-195-5p £ 4l
Jiti # p-PI3K/PI3K, p-AKT/AKT, p-mTOR/mTOR 75
HACFIREAL, ZRBAg PR L (1=4.695,
7.327, 4509, ¥ P<0.05) ; 5 miR-195-5p+NC 4]
AH ., miR-195-5p+CEBPA H 4 fiti ' p-PI3K/PI3K,
p-AKT/AKT, p-mTOR/mTOR 2K 4 7K F B & 7} &,
ERHA G FE X (6971, 4657, 4503, 1
P<0.05) .

£ EMAR p-PI3K/PI3K, p-AKT/AKT, p-mTOR/mTOR ZEHKFLLE (x+5)

5iH NCHL  NEATI4L sh-NC#H  sh-NEATI 41 NE?VTCI :é“ ik N?g ST ;;“%R miR'lg;E'SNNC SpTéEEi' g FiE Pl
pPIBKPBK 031£004 076008 036003 0252002 0882006 065:006 032:004  068£008 15647  0.004
pAKTAKT 0342005 0812008 033004 013002 083007 0442006 075005  096:006 21354 0002
pmTOR/MTOR 045+0.04 083008 052006 0224002 077007  053+006 0342003  047:004 19524 0003

2.5 NEATI s# KA B FHa LK 2, Ee6.
PREUE SRR 4 J8) . 5 sh-NC 2HAH L, sh-NEAT1 2H##
U IAFR (61524 + 73.49mm’ vs 1 35047 + 128 37mm’ )
A (0.53+020gvs 1.57 +027g) WA/, 2251
Bt X (=11.114, 6921, 4 P<005) .
RT-gPCR F1 Western blot %5 g 7x, 5 sh-NC
2 AH L, sh-NEAT1 41 i 8 " NEAT1, CEBPA
mRNA 7KF-BH 2 F A%, miR-195-5p /KF-HH W TH
CEBPA, Ki67, PCNA, MMP-2, MMP-9 & H 7K
R RAL, 25 BA%GIEE X (¥ P<0.05) .

axc i @ W F 6

sh-NEAT1 & & S S =
000000
4 5 7 10

6 9 " 12 13 14 1

B 2 NEATI & RBEBH N

K6 AR NEAT1, miR-195-p, CEBPA R85,
HBHEXEAKELE (x+5)

TiH shNC#H  sh-NEATI#H  «fff  PfH
NEATI 100£0.12 053009 7006  0.020
miR-195-5p 100£0.19  256+026 10832  0.008
CEBPAmRNA ~ 1.00£0.11 064£0.11 5175 0.035
CEBPAZEFT  086+0.09  0.11£002 18190  0.003
Ki67 &1 035+005  0.14£002 8720 0013
PCNA &1 038+004  013£002 12500  0.006
MMP-2EFT  091£008 036004 13750  0.005
MMP-9ZEFT  078+008 044006 7603 0017

3 1

LncRNA %3k 54 76 2 FUobE s (45 H
M. R, MM %) i S5 ¥ of
FEAL7R, NEATI 76 2 PEREME A I (acute myeloid
leukemia, AML) & H 2ALEL, H NEATI /K
FRELE AML & & B AHC, RV NEAT1 78 AML
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HORFEEEAE M SR, FETRIE K B 4
J% (DLBCL) ', NEATI & ¥l /5 2507, H
i NEAT1 £ 3k fig #% B {It DLBCL 4# i 2E 77 g
U] NEAT1 #£ DLBCL " & # 8/, Xt
T NEAT1 £ DLBCL A byl figtk: 1. 78
MM 1, NEAT!1 i# i 305 PIBK/AKT 38 1 5 21 9
FREER Y, 5 EabR—58, AR R ER,
NEAT1 7& MM % K MM 2l & h3eik 835 i,
XHE7R NEAT1 5 MM KRG HIRE NEAT1 7F
MM ZHiE R A 2-TiRE, ABEGEXT MM 4l &
B NEAT1 #4717 i Feak Fai iR ab 3, & it =ik
NEAT1 i, MM 4l ZI458 . TR AUZZE0E St
Ui 618 NEAT1 REAS A 1E MM 21 Jifd 25 344 8 e
%, X 54EHI7E DLBC, MM H' NEAT1 H4RIE—3;
IR, FAK NEAT1 Rk GERS AN H MM 40 & LA
WAHEREYEAT R BEAh, FRATHUEL R EIL NEATI
FEIRBREIEID I AR N ORI BE T1 . X #RHH NEAT1 7£
MM HEHEGE R REIVEH], #7H] NEAT1 3357 g
1HIT MM A RCR I

miRNA ] 3 i 25 LI AE H T mRNA (1% #L 6l %
LncRNA K65 aJa#=E . SEriiise 7R, miR-
195-5p 1 Jy — Fl 410 95 P miRNA, 78 T 411 ig 2 ¢
I B 40 B I3 ( T-cell acute lymphoblastic leuke-
mia, T-ALL) ™' B-ALL"™, DLBCL"™ %5 & % Ifi
WK h A 5 . BRI, miR-195-5p £ MM 1 ()
YEF WA B . ASBF9 8 IR & B, miR-195-5p 76
MM # K& MM 40l R ek 3 Nl it — 2
A A A3 T B e e 2R i B, NEAT1 # [i) £ 4 47
miR-195-5p., M5 miR-195-5p £ MM 1 (1) /£ )
EINRELL M2 NEAT1 % miR-195-5p f9E#ER, 74
5% X5 MM 41 ifg 3 T ) NEAT1 Fil miR-195-5p i
7T Rk, LR ER, 32k NEAT1+miR-
195-5p BEM% ] 8 103 5% o0 3 38 NEAT1 X 24 Jifd 384 56 Fi
RO EHEE . X R BT %55 miR-195-5p REMS
P MM 24 i 22 4 i S 56 F % 7%, NEAT1 7] fig
1] miR-195-5p FikfEiF MM #EE

CEBPA J& 5 1E & #ff 1 70 46 % U)AH G 10 5 57 A
T 78 MM H, CEBPA 2875 K % ik Hit [ A% 8
w5 MM B B AR HUSAHSE T SR, CEBPA
YERT MM B BAR > FHLHIATE 2. AR5
7~, CEBPA 7E MM & I MM 41 fill & & 3k FF
5, [FIET miR-195-5p $[a] 71 )& 4% CEBPA. Mk —
A #R 5% CEBPA 7 MM 1 (1 4 A LA ¢ miR-195-5p
X CEBPA WJIHEVER, ARSI E T 1 38 miR-
195-5p+CEBPA ] MM 4 its &, & it % ik miR-
195-5p+CEBPA RS I 38055 1 %58 miR-195-5p X
YA B IG T AL ARV E . X T 2635 CEBPA
REMS AL HE MM 20 Jifd 2 20 L 14 5 A% B, NEAT1 1]
fiEif i miR-195-5p/CEBPA & 454EH] .

PI3K/AKT/mTOR 3 [# % Jif g 1) %2 A= & )
il B B AE . PIBK/AKT/mTOR # % A i 1
LAt L8R MM 4RI | R K g
MIABEIN 25 MM &R & R U SCik R,
P PIBK/AKT i % BE A% {12 2 MM 4t i i 96 7 F [
W, NI AU R ™ 546, MM 41 nT i
IS PIBK/AKT 38 A M2 E Egn ot fb, M
VAP BRI AN A P AR R R, ik
ik NEATI = CEBPA J5, 4 fifd p-PI3K/PI3K, p-AKT/
AKT, p-mTOR/mMTOR %5 [ 7KV F+ iy, F W Rk
NEAT! 5 CEBPA fg i 2 J#1i% PI3BK/AKT/mTOR i
5 it 3Rk miR-195-5p AEfE ] PI3BK/AKT/mTOR
T %A BTG . X 3 W] NEAT1/miR-195-5p/CEBPA i
X} MM (15 1 0] 68 55 455 PIBK/AKT/mTOR 3 [ A
5. {H PI3BK/AKT/mTOR 3l i () Sl B 2R,
NEAT 1/miR-195-5p/CEBPA #li J2 i1 fa] HL & # 7 PI3K/
AKT/mTOR # F§ 1) FHL], ASCRIFTIRAIRT,
ARSI SR Z AL, JG By me i — IR AT . WKL 3.

2 | iR, LncRNA NEAT1 i i3 #2 ] miR-195-
5p/CEBPA ikt MM 4l sa 1A%, Hn] aei
IS PIBK/AKT/mTOR 3 i & #4E FH, NEAT1/miR-
195-5p/CEBPA Hlif7 EE R AR MM 153 TS .

' NEATI :
1
— b . PI3K/AKT/
, miR-195-5p : —  LTOR
P S
| CEBPA |

Ki67
—
PCNA
Proliferation

MMP-2
MMP-9

Metastasis /

Bl 3 LncRNA NEATI i#if miR-195-5p/CEBPA %#{Z i MM £H i 5 A0 4E55 B HL 5l
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