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Molecular mechanisms of‘long non-coding RNA
ZEB1-antisense RNA1 in regulating lymphoma
cell proliferation, invasion, and migration
by targeting microRNA-224
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Abstract; Objective To investigate the molecular mechanisms of long non-coding RNA ZEBI -
antisense RNA1 (LncRNA ZEB1-AS1) in regulating lymphoma cell proliferation, invasion, and mi-
gration by targeting mieroRNA (miR)-224. Methods The lymphoma cell line Raji was cultured in
vitro and transfectedr with.s1-NC, si-ZEB1-AS1, miR-NC, miR-224 mimics, si-ZEB1-AS1 + anti-miR-
NC, and si-ZEB1-ASl/+ anti-miR-224 , respectively. Real-time fluorescent quantitative polymerase
chain reaction/(RT-gPCR) was used to assess the expression levels of LncRNA ZEB1-AS1 and miR-
224 in lymphoma cells. Cell viability was detected using the Cell Counting Kit-8 (CCK-8). Cell migra-

tion and invasion abilities were evaluated by Transwell experiments. Dual luciferase reporter experiments

WFSHEA: 2024 -05 -24  {EE EHI: 2024 -08 - 11
ESUE: Rl gk R AHE T 8hit " 51 H (CKY2022-20)
BIEEE: W



- 36 - SR R BR 2524 36

Journal of Clinical Medicine in Practice

were conducted to confirm the regulatory effect of LncRNA ZEB1-AS1 on miR-224. Western blot was
performed to detect the expression levels of cyclin D1 ( CyclinD1 ), matrix metalloproteinase
(MMP) -2, and MMP-9 proteins. Results
showed increased LncRNA ZEB1-AS1 levels and decreased miR-224 expression levels (P <0.05).
Compared with the si-NC group, the si-ZEB1-AS1 group exhibited decreased expression levels of
LncRNA ZEB1-AS1, optical density (OD) values, the number of migrated and invaded cells, and
expression levels of CyclinD1, MMP-2, and MMP-9 protein (P <0.05). Compared with the miR-
NC group, the miR-224 group showed increased miR-224 expression levels but decreased OD val-

Compared with the control group, the lymphoma group

ues, the number of migrated and invaded cells, and expression levels of CyclinD1, MMP-2, and
MMP-9 proteins (P <0.05). Upregulation of miR-224 levels reduced the luciferase activity of WT-
ZEBI1-AS1 but had no effect on MUT-ZEB1-ASI luciferase activity. Compared with the pcDNA-NC
group, the pcDNA-ZEBI1-ASI group showed decreased miR-224 expression levels (P <0.05);
compared with the si-NC group, the si-ZEB1-AS1 group showed increased miR-224wexpression levels
(P <0.05). Compared with the si-ZEB1-AS1 + anti-miR-NC group, the si-zZEB1L:AS] + anti-miR-
224 group showed increased OD values, the number of migrated and invadedycells, and expression
levels of CyclinD1, MMP-2, and MMP-9 proteins (P <0.05). Conclusion, Inhibition of ZEBI-
ASI to targetedly upregulate of miR-224 expression can effectively reduce,lymphoma cell prolifera-
tion, invasion, and migration abilities.

Key words: long non-coding RNA ZEBI -antisense RNAls, lymphoma; microRNA-224 ; pro-

528 &

liferation ; migration; invasion

I EEL 9 e — o b 5 bR 2L 3 I R 9 P A e
S, AR AL B RAT AT, 38 5 LA b £ 235 R e vk
KRB STE P RS BRI Y A
SCHR' R, K AETE 4D RNA ZEBL iz L RNAL
(LncRNA ZEBI1-AS1) 7EVF 22 Mg v 2 354, 7T
L JE A5 %%/ RNA (miR ) -505-3p/tribbles {5 J e
2 A R R . BFSEN W, LncRNA B
AR 1B S 1 3 R 1) £ 5 e T R S
T3 A =B R A K. BAPRD Rl
miR-224 eI ¥ 22 Bl i i) E R S L 7 I
LA RIR | VU REAE IR TR A g A IR 2B AT
o WF5E miR-224 7E45 E e e A AT
FHIAIT R TF B o ARSI LncRNA
ZEB1-AS1 3@ 3 #0 [i] miR-224 Ja4s bk 0 980 400 g 4t
o 278 GERE I T AL R AT

1 HRSHE

1.1 ZZ4H

VEER 2019°4F 1 H—2020 4% 3 H e A P52
1RYT HARRIII AR B Z AT B 50 {513k B2 90 o
FWFFERT G (LR AL ) |, Hoh 55 25 ], £ 25 ],
AEIL 40 ~T78 % SEIAEIL (55.34 £7.98) % [F]
i, 5 [ 30 7 A g A G 174 e o A5 B 50 51 Ay

HREH S D5 27 ), 2 23 ], AR 43 ~ 79 %, F
YJEN(57.89 +4.56) % o AWFFARAT = Be AR 21
bt AL (R3S CMEC-2024-KT-32) , 213
BRER R, AR R Raji T b B R
B L vhg 240 L PR BRI I A - i o 28 A AR
1640 ( RPMI-1640) K557 5L | 5 4% 55 2 W PTG 2R 1l
15 FH 5% [E Hyclone 24 W] 5 ¥ % 556357 & .SYBR
Premix Ex Taq Tl W) H Ki% Takara /A #]; M L
rnPTAE Y2 wl FISE[E Santa Cruz 23 7] 4351 14 3K 2
J it %5050 & ( CCK-8 ) 1 Transwell /N2 D) Je Kk
Fafie; S Abcam 2\ w]$R A —Hi | FFEHT S BR
HH G(1gG) —4i; MIE[E Santa Cruz 2\ ] —
WERR IR (BCA) 1271 &
1.2 7k
1.2.1 ZHfu 53R F5r 41 78 RPMI-1640 5% 4 1%
FeHErh, Raji 403K 5] 80% il 75 B2 I A7 56 4
F 4 Lipofectamine 2000 & 51 (%) ff FH i B, #F
si-NC . si-ZEB1-AS1 | miR-NC, miR-224 mimics .
si-ZEB1-AS1 + anti-miR-NC L) & si-ZEB1-AS1 +
anti-miR-224 435l 4L A A . K157 48 h J5 1Y
Y53 S FRIC K si-NC 41, si-ZEB1-AS1 44, miR-
NC 2H .miR-224 2 .si-ZEB1-AS1 + anti-miR-NC £H
LI K si-ZEB1-AS1 + anti-miR-224 2{ .



522 ) SR PR R 25 235

Journal of Clinical Medicine in Practice .37 .

1.2.2  SEAS 2% 1 R A Wl 5% =X I by (RT-
qPCR) : #fifffd 5 RNA £ TRIzol 75 45 M , 3 2 Jz
el S & A L cDNA, B, i 26 o it 2
Al s N (PCR) A4 RT-qPCR 4784 K0
FF 2 AL N RSB 4T LneRNA ZEB1-AS1 1
miR-224 A%} GAPDH 1 U6 {3k .

1.2.3 CCK-8 5u%: 7F 6 LA (1 x 10" 4~/FL)
H 10 L CCK-8 3 W 7S 20 0 B iy ik 92 448 i
HRE 2 he BJ5, SRR {UTE 450 nm 40 XF
LG (OD) E#EAT A

1.2.4  Transwell 5256 7EfZ 225050, 1 ok 5
o I B I S M Gl T Transwell | I B SR )5
WHNEAT 1 x10* 4> Raji 489 200 wL JCIIL 3 5%
gk, [T, 75T = HomA S 10% JiG 48 135 1)
500 pL H73EK, 40k 24 h 5325 , B Transwell
AN R FE R T A 28 5 R 1) 40 PR 2R A 7 [ e RN
mn R gLt He T, 7E WU T AT AU EE I 43 A Bl
BLS DB 2880 . TR, R
PEFEFTRE Y Transwell /N3, SCHG TR 7 5 (=78 90 50
HA—F,

1.2.5 Western blot: 4555 [ i Je & ad 24
Ab P PRI ke, 2 45 1 FH sk FH i ( BCA)
PE R B o B8 FREAS L 78 31 28 D — 380
i (PVDF) [ b &= iR B ) 34 09 B
AR B W (FRRE LG 1:11.000) , SR 5L
A4 CHEFMHPERMEE . WE 5E8Ua , B
IS T ZHiFht W LG MR (R L i hy
1: 2.000) H , 462205 2 h fieJm, {8 Tmage 32K
X%+ PVDF JE i H 898 (iE 17 BUR 5

1.2.6  XUPECHR B A BRI A 5 75 Bk pGL3
bk g B2 U ZEBL 2 X RNAT(WT-ZEB1-AS1 )
AL miR-224 25467 5 X3 1) 2648 1 ZEB 2
Y. RNA1 ( MUT-ZEB1-AS1) &1k, Bti)5, ¥ miR-

224 mimics F1 miR-NC 43 51| 5 ¥ 8 19 3K 7F Raji
YA b AT AL Y L 48 h 5, I WSS G 2 R
HBEPUR I 2R e A SO0 R S M, oAb, TR
Raji 2012 tF 43 5] %5 3¢ peDNA-NC . peDNA-ZEBI -
AS1 si-NC I si-ZEB1-AS1, 31 T4 4% 48 h J5 07
miR-224 7540 g i) Rk 1F O
1.3 it $F 5

K HH SPSS 20. 0 B4 %f $ 4l E 47 G2 1 2% 4
B At E BRI (v £5) FoR . IR HOBAT « K0
220 W) 26 5 LUICR FH SRR 32 0 25014, PR Le et T
LSD- fi, P <0.05 RUIZERAGIHE L,

2 # B
2.1 2 %8 LncRNA ZEBi=ASL #= miR-224 % ik
KF R
555t BB b4, iR LR 41 LncRNA ZEBI-AS1

TR, miR224AKFREAR, 255 A it
B (P<0.05) 3% 1.

#F1 2'7BLncRNA ZEB1-AS1 #1 miR-224 §J3Ri%

KE(x+s)(n=9)

20 LncRNA ZEB1-ASI miR-224
g ZH 1.00 +0.10 1.01 £0.12
R e 3.71 £0.18" 0.37 +0.03*

LncRNA ZEBI-AS1 : K4dE4AS RNA ZEB1 Jz L RNAL;
miR-224 . f/N RNA-224 . S5%tHa4 HE, =P <0.05,

2.2 T4 LncRNA ZEBI-AS1 stk & J% 21 it
Wil EHFZ A
5 si-NC 4 %, si-ZEB1-ASI 20 LncRNA
ZEBI-ASI [/ 33K 7K - OD fH i % 4 i Fl 4= 2%
YHAE R, LA R 20 B R B 3 D1 ( CyelinD1) 5T
& BN (MMP) 2 A1 MMP-9 3K 7K REAIR,
ZESRAGIFE (P <0.05), WR2 ME 1,

%2 LncRNA ZEB1-AS1 7k 3t itk B AE s IR FEZHZM (v £5) (n=9)

205 LncRNA ZEB1<ASL oD {# CyclinD1 2 AMEEBHE/ A MIREREE/ MMP2EH  MMP9 &
si-NC 41 1.03.£0. 12 1.14 £0. 14 0.95 +0.09 176.40 +14.43  167.89 +13.44  0.90£0.09  0.89 +0.08
si-ZEB1-ASI 28 0.33£0:03" 0.49 +0.05° 0.30 +0.03" 76.99 + 6.14°  67.45+ 5.31° 0.35+0.04~ 0.36+0.03"

LncRNA ZEB1-AS1S 4l 4ift RNA ZEBI X RNAL; OD; J&#5fF ; CyclinD1: 4 JEHZE D1; MMP: /5 48 5 .

5 si-NC 4 i, P <0.05,
2.3 miR-224"% K & 95 4w A 69 4 )

5 miR-NC 4] Ft %, miR-224 4] miR-224 %
IR ST, 1 OD {B 41 M B8 AR 28 55 i DL
CyclinD1 \MMP-2 il MMP-9 33k /K F &A%, 22 5
At X (P<0.05), WK 2 Fk3,

2.4 LncRNA ZEBI-AS1 ¥z miR-224 #4945 7
H:F LncBase Predicted v.2 RuGTM,, LncRNA
ZEB1-AS1 5 miR-224 fELE45 G0 M, ABFFE4E
R, LI miR-224 /K1) fE I WT-ZEB1-ASI1
(2¢ 62 BTG M, (AN 2 MUT -ZEB1-AS1 /) %¢



.38 . SLHIGREZ 24 Journal of Clinical Medicine in Practice 28 4
mm si-NC4
oy . 20r . msiZEBIASIAL
9 200 H —
R 10k
= <
= 1 150
% 0.5F ]
g 2 100
) g
N
L&, ‘&, oy y 50
5\33’ DL ) "’ ,.T' 1 0 = =
& A si-ZEBI-AS1#H % (F& B
sk * si-NCAH L5k m si-NCA
I & siZEBI-ASIA ) ‘ o si-ZEBI-AS1ZE
CyclinDl N s— " i ]
Lok VP2 S — @Ql.o—l I A —
o * MMP-O W — le;
==
L B-acti ® o5l
0.5 actin . = (5
g &
& i
$
24h 48h T72h ¢ s CyclinDl  MMP-2 MMP-9 D
A: RT-qPCR 4347 LncRNA ZEB1-AS1 AHXf 3k /K F-; B: Transwell SCK 4 HT 4IRS AR 2215 00 (BOK 200 £i%) 5
C: CCK-8 S PTAHAAfLTE 715 D: Western blot TTAG R 15K ML, 2 4AELE:, <P <0.05,
E1 LncRNA ZEB1-AS1 3tk B 540 it 5E S E B FE R M
. L/ 78 AN ; AR mm miR-NCZ
w T — : &= miR224%1
9 3F ' ;
=
= 0
=
X
o -
21
E 0 123
@&%y o 3 N
i & A miR-NCZH 2% B
2oL * miR-NCZH st mm miR-NCZ
O miR-22448 : = miR- 22441
CylinD] W w— *
15} H =y
VP2 W — 10
N
% LOF * PO W s— pﬁ
' L
osf pactin [ <"
— P
& &
0 N & 0 .
24h 48h 72h ¢ CyclinDl  MMP-2 MMP-9 D
A RT-qPCR Z3H7 miR-224 FHXFERIRKF-5 B Transwell S8 5347 241 LT RS AR 22155 B0 (R 200 £%)
C: CCK-8 S iTAh il is /1 ; D: Western blot WAL F13RA/K T, 2 A ILEL, *P<0.05,
B2 miR-NC Z871 miR-224 4 s miR-224 7k F 34 ik 2 983 200 Bt B 7
% 3, miR-NC £H71 miR-224 A miR-224 7Kk T3 itk EIE L AEI(ER (2 +5) (n=9)
215 miR-224 oD fd CyclinD1 [ 4IRS ECR/ A 4UMIIRZB%0R/ 1> MMP2 &1 MMP-9 & [
miR-NC 41 1:00 £0. 100 1.36+0.25 0.92+0.10  165.38+10.11  175.68+16.77  0.88+0.08  0.88+0.08
miR-224 7] 3138025 0.45+0.04°  0.31+0.03°  82.34+15.17°  92.30+ 7.37° 0.29+0.02°  0.28 +0.02"

0D YE# B ; GyclinDlv, 4512 D1; MMP, 488 A, 5 miR-NC 41 [b#;, =P <0.05,
JCE WG M, WE 4. 5 peDNA-NC 41 A L, HY(P<0.05), W#kSs,
pcDNA-ZEB1-AS1 4miR-224 F2ihK AL, 2% 2.5 &% miR-224 F2 LncRNA ZEB1-AS1 # ik ¢
Btz 3 X (P <0.05); 5 si-NC 4 [k %%, T B AR L da L T AT A 64 R e
si-ZEB1-AS1 2 miR-224 FikTH 5, 2R A 512 55 &i-ZEB1-ASI + anti-miR-NC 20 45, si-ZEBI-



522 ) SR PR R 25 235

Journal of Clinical Medicine in Practice .30 .

AS1 + anti-miR-224 2 OD 1A . 4 fifl 3T 5% Fli= 285K

i+, & CyclinD1 ,MMP-2 F1 MMP-9 #& [ /K “F- 4%

L ERAGIFE (P <0.05), VWK 3 figk o,
F4 HHREHITERNER (r+s) (n=9)

POCR BTG
415
WT-ZEB1-ASI MUT-ZEBI-ASL
miR-NC 41 1.00 £0.10 1.00 +0. 10
miR-224 4] 0.37 £0.03" 0.99 +0.09

WT-ZEB1-ASI ; HpH: 51 ZEBI Jz L RNAL;
MUT-ZEB1-AS1 ;. 75 ZEBI Jx X RNAIL,
5 miR-NC [b#, =P <0.05,

#5 RT-qPCR #ill%& 4 miR-224 KF (v +5) (n=9)

215 miR-224
pcDNA-NC 24 1.02 £0.11
pcDNA-ZEB1-ASI 4 0.33 £0.03*
si-NC 4 1.03 £0.11
si-ZEBI1-ASI 41 2.99 +0. 16"

5 peDNA-NC 2k, #P <0.05; 5 si-NC ZH A%, #P <0.05,

-o- si-ZEB1-AS1+anti-miR-NCZH
-m si—ZEB1-ASl+anti-miR-2244H

RIS o S
VR IR R TR A R B S R )
AP . U % IR LI T4 S Y R T

A7, SR T b EEL 982 240 L 16 0% i B b EXL 0 25 2 YA
ARG S B PR 1 )2 AR, 1T AR AR LA i
BB AT, BT, I TRBERA R ER
% BAHLEE AR L L 52 ZIEH T2 R,
W A BB I PRIA 7 v A S R S B AR Y
2T BAIEHIES:, LneRNA 5 g ot
SRR B VIR R, I A B AE Ry 9000 598 Tl e S
W IR TR S SE B bR . WA TR R R,
LncRNA AJ/ER miRNA (W3R, I miR-
NA (12235 K Ko A W T BE 18 52 30 X0 3 4 ik
EL e 440 i A I R A R4

A 5T 2 W, 5 IR AL AR, ik LR 4
ZEBI ASI %:zl_ﬂ(ilzﬂ‘m , miR-224 FEIRIKFREAE

mm si-ZEB1-ASl+anti-miR-NCZH
=1 si-ZEB1-AS1+anti-miR-2244H

2.0
L5
=2 1.0 *
0.5 - s
o - . . SLZEBLASLY - SLZEBLASI
24 h 48h 72h A antimiR-NCH  antimiR-22441 TR 1B B
mm si-ZEBI-ASl+anti-miR-NCZL
CyelinD] | A— - L5f = si-ZEBI-ASl+anti-miR-2244
*
* e
o N o I S
MMP-2 | — - E Lot
N9 | —
£ 0.5
Tl -
SiZEBIASLE  SiZEBLASLY
antimiRNCAL  antimiR-2244 CyclinDL  MMPZ  MMP-9 c
A CCK-8 SZHTefil 41 A3 17K ¥ 5 B: Transwell 524653 M B F42 2245 5L (K 200 £%)
C: Western blot tEfE B I F X HEM . 2 AR, =P <0.05,
B3 &€ miR-224 1 LncRNA ZEB1-AS1 3% B T X4 itk BB 40 B R 1417 4 B =2 i
# 6 Ei{K miR-224 #0 LncRNA ZEB1-AS1 3% B T iE X ik BB /B 40 B R AT A BRI (v £5) (n=9)

215 oD {H CyclinD1 # MALEBER/ A ARG/ MMP2 A MMP-9
si-ZEBI1-ASI + anti-miRéNC 41 0.40 £0.04 0.37 £0.04 82.37+ 8.77 79.06 +16.98 0.23 +0.02 0.25 +0.02
Si-ZEB1-ASI + anti-miR-224:4 1.58 £0.36* 0.93 =0.09* 196.36 £18.83*  165.96 £20.63*  0.89 £0.08*  0.87 =0.07*
OD; SE@ 1 ; CyelinD1 NI 2L D1; MMP. JEfi 4 @& A, 5 si-ZEB1-ASI + anti-miR-NC 2 [L#%, *P <0.05,

Y 9 N ) > 54 N N
RS 45 W], ZEBl ek R R A9 FRas P dn iR (e BE A MO AE . AT SRS R, 1

IKTHE ., miR-224 EFRIE K B 40 Ik P 938 18 3%
A S REAS vh B 3K, TR SR %5 s T 4 1t 114
PR, wEgE W, CyclinD1 AT iF i i

il LncRNA ZEB1-AS1 23K Ji5 ik I 98 40 2 A OD
BRI, [AIAF CyelinD1 88 (1R I8 T R IESE T F
¥4 LncRNA ZEB1-AS1 0] Jaf /1> B J8 41 Bfd i 18 5



- 40 - S IR B 25 2%

Journal of Clinical Medicine in Practice

528 &

LSRG R R, MMP 5% B bt MMP-2 |
MMP-9 7] 3 2 [ figk 20 i 40 356 o (0 R F 4 it
o AWFREE R, N LncRNA ZEB1-AS1 1]
/D TR B AR 28 AN i B, [ IR MMP-2 . MMP-9
FIBIK I SEDTER ZEBI-AST AT I ik 498 4
LR FI AR 2268 J1 . ARWFFEUESE, T ZEB1-
AST &3k A i) 96k E4 988 40 B 0 LA B B8 RN 28
e

RS R B, miR-224 Stk ELR
T FIRRAE R T AR A7 2 M G S
FERIN, miR-224-5p i@ if# ) SMAD ZEH5E 5L 5
T k18 K B4t bk B JRE 20 Y 34 B, A 0E O
T-o AWFRE R BN, miR-224 i KRB AL
WREVR 4N OD {H, /DT %% A2 22 4 M gk, Of
| CyclinD1 MMP-2 J& MMP-9 & 1)k, LA
EIRRY], miR-224 53 e 3A BE A bk L IR 4 i
15 71 LA SRR iR 28 6E T

W5 B, LncRNA ZEB1-AS1/miR-409-3p/
ZEB1 [ 45 0] B% 2 5 AE /N 40 B il i 0 i R
LncRNA SNHG4 i i+ ¥ 4 4k miR-224-3p {1 ik Jip
AR, IR AT IO N B R AR TR R R
R RBESE R, T miR-224 7] #4330 5%
LncRNA ZEB1-ASI T35 il J&8 40 itg OD {8 iE 7%
F= 2240 M %% & UL & CyclinD1 \MMP-2 F1 MMP-9
HHFRB I HIE-

Zr BTk, i ZEBI1-AST i i #8 m) | 4
miR-224 (5RIA , GE 8 A7 R0 K AP Ik L2 93 240 B () 33
W A8 MGT R RE T o

S 30k

[1] KATAOKA J, NITTA T, OTA M, et al. Collision tumor com-
prising primary malignant lymphoma and adenocarcinoma in
the ascending colon[ J]. Case Rep, Gastroenterol, 2021, 15
(1): 379 -388.

[2] CHENG J W, LIJ H. Intravasgiilar large B-cell lymphoma[J].
N Engl J Med, 2023, 389(23) : 2188;

[3] WEIGH, LUT, SHEN.J, et al. LncRNA ZEBI1-ASI pro-
motes pancreatic canéer progression by regulating miR-505-
3p/TRIB2 axis[J J# Biochém Biophys Res Commun, 2020,
528(4) . 644 -649.

[4] SHARMAWU /BARWAL T S, KHANDELWAL A, et al. Ln-
cRNA ZFASIinhibits triple-negative breast cancer by targe-
ting STAT3[J]. Biochimie, 2021, 182 99 —107.

(5]

[8]

[9]

[10]

[11]

[12]

(3]

[14]

[15]

[16]

[17]

WANG W T, WANG T, LIN H'Y, et al. Ropivacaine com-
bined with sorafenib attenuates hepatocellular carcinoma cell
proliferation and metastasis by inhibiting the miR-224/
HOXD10 axis[ J]. Environ Toxicol, 2024, 39(4) . 2429 -
2438.

PHYRGE, FIEI. MiR-224 7R85 B T R BT st T].
EIPRSMBLF 24, 2018, 45(12) ; 850 - 854.

SOARDO G, CASTALDO V, DONNINI D, et al. Monomor-
phic epitheliotropic intestinal T cell lymphoma of the appen-
dix: a case report and review of literature[ J]. J Gastrointest
Cancer, 2020, 51(2) : 688 —694.

SAITO M, WAGES N A, SCHIFF D. Correction to; inci-
dence, risk factors and management of venous thromboembo-
lism in patients with primary CNS lymphoma[ J]. J Neuroon-
col, 2021, 154(1) . 49.

PR, #R, G REE. TwistyZEBIVA Slug TEJE L L
T IA MR LI MR B~ A5 SO H, 2018,
18(96) : 22 -23.

IR, FPARYE, X 5. MicroRNA-224 7E5R18 K B 41
I B9 R A R A T Y Rk B PR LT ] s PR
WEr AR, 20153028(6) : 961 —965.

XIEY, TAN L, FI YT, et al. Mechanism of miR-224 affect-
ing DEBCL cell proliferation and invasion by targeted inhibi-
tion of PIK3CD[J]. Zhongguo Shi Yan Xue Ye Xue Za Zhi,
2020, 28(5) : 1578 - 1584.

TAO S, CHEN Y, HU M, et al. LncRNA PVTI facilitates
DLBCL development via miR-34b-5p/Foxpl pathway [ J].
Mol Cell Biochem, 2022, 477(3) : 951 —963.

ZHANG Y, XIANG J J, ZHU N, et al. Curcumin in combi-
nation with omacetaxine suppress lymphoma cell growth, mi-
gration, invasion, and angiogenesis via inhibition of VEGF/
akt signaling pathway[ J]. Front Oncol, 2021, 11. 656045.
2T, LRILL, X RSR. yRIEMER B AN R R BUE
e 1A miR-224 k-5 W PR B AIE R T9UAS A9 56
FLJ]. PEE R R SR, 2019, 27(10) : 776 ~
779.

SKAE, XBBE, b AR, 4. MiR-224-5p i id #L15) SMADS
X YRR B A0 B C 96 A0 B A A T R AR T ]
PHIBEE A, 2021, 33(3): 363 —369.

QU R Z, CHEN X M, ZHANG C. LncRNA ZEB1-AS1/miR-
409-3p/ZEBL1 feedback loop is involved in the progression of
non-small cell lung cancer[ J]. Biochem Biophys Res Com-
mun, 2018, 507(1/2/3/4) ; 450 —456.

XU R D, FENG F, YU X S, et al. LncRNA SNHG4 pro-
motes tumour growth by sponging miR-224-3p and predicts
poor survival and recurrence in human osteosarcomal J . Cell

Prolif, 2018, 51(6) ; e12515.
(AXtmit: R &AM B B EUH)





