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WE  ZX 5 AFITK4E9E% 5 RNA KCNQIOT1 % 4% )» RNA(miR)-148a-3p*f #:7% X B
A B98 (DLBCL) 2038 74, 1242, % Zb 2 (DOX)M2h e #eh. 20T 36 b2 & A Bkt R
(qQRT-PCR)#| DLBCL4E 2% Z @ i, (OCI-LY 1) F LncRNA KCNQI1OT14= miR-148a-3p7K-F ; H OCI-
Lyl #mfes 4 3+ BB 48 (Ctrl). sh-NC#L. sh-K1£8. sh-K1+miR-In-NC4E. sh-K1+miR-148a-3p-InH ;
EdU % A= 2m It 5%, 14T R, 52 B A ) &40 OCI-Ly 1 4@ 2.3 5855 U ; Transwell 52 3o 40| 4m oAz 22 F5 0L ;
Western blot#& ] OCI-Ly1 4@ /. MMP-2. MMP-94= Ki67% & & ik K-F ; i ik DOX 25 2m i, OCI-
Ly1/DOX20, F & | CCK-83% M| & &40 4w oL 47 7% & ; A5 A& B 52 36 % miR-148a-3p5 LncRNA
KCNQIOT1#9¥eE %k A . DLBCLZEL 3 OCI-LY 1482 ¥ LncRNA KCNQ1OT17K-F 4% &, miR-148a-
3p7K-F 4K (P<0.05); LncRNA KCNQIOT 2K /G OCI-LY 1 0 EdUFR MR . £ X R4k, okt
122 4. LncRNA KCNQI1OT1K-F A Z MMP-2. MMP-94= Ki67% & & A /K-F 44K, miR-148a-3p
KFF & (P<0.05); #—F 374 miR-148a-3pk ik /5 e EQU AR | £ B ik, @miiz 240,
LncRNA KCNQIOT17K-F 1A Z MMP-2. MMP-94= Ki67%& & & ik /K-F 4 & , miR-148a-3p7K-F F&1%
(P<0.05). f£DOXKJE % 10~80 nmol/Lif , KCNQ1OT1T 2k /& OCI-Ly1/DOX20%m it 73 7% F EAK
(P<0.05), #t—F ¥4 miR-148a-3p &L 5 07 %5+ 3 (P<0.05). KCNQIOT145 miR-148a-3plH]
HAE¥26) X % (P<0.05). LncRNA KCNQIOT!1 T AT 4t it 4842 miR-148a-3p, 47 4| ADLBCL %82
Y58 A2 22, 55 4a ILDOX AT 25 M4,

X8R KEEIESMIYRNA KCNQIOTI; #/NRNA-148a-3p; 7RIS KB MM IR, 23R,
iy 24

Impacts of LncRNA KCNQ1OT1 on Proliferation, Invasion,
and Doxorubicin Resistance of Diffuse Large B-Cell Lymphoma Cells
by Targeting miR-148a-3p

GU Zheyun, TAO Jian, WANG Ling*
(Department of Hematology, First People’s Hospital of Nantong, Nantong 226000, China)

Abstract This study aims to investigate the impacts of LncRNA KCNQI1OT1 on proliferation, inva-
sion, and DOX (doxorubicin) resistance of DLBCL (diffuse large B-cell lymphoma) cells by regulating miR

(microRNA)-148a-3p. qRT-PCR (quantitative real-time polymerase chain reaction) was used to measure the levels
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of LncRNA KCNQI1OT1 and miR-148a-3p in DLBCL tissues and OCI-Ly1 cells. OCI-Lyl1 cells were assigned
into Ctrl (control) group, sh-NC group, sh-K1 group, sh-K1+miR-In-NC group, and sh-K1+miR-148a-3p-In group.
EdU method and cell clone formation assay were used to detect the proliferation of OCI-Ly1 cells in each group.
Transwell experiment was used to detect cell invasion. Western blot was used to detect the expression levels of
MMP-2, MMP-9, and Ki67 proteins in OCI-Ly1 cells. DOX resistant cells OCI-Ly1/DOX20 were screened, and
CCK-8 method was used to determine the survival rate of cells in each group. Dual luciferase assay was used to
determine the targeting relationship between miR-148a-3p and LncRNA KCNQ1OT1. LncRNA KCNQI1OT1 in
DLBCL tissue or OCI-LY1 cells was higher, and miR-148a-3p was lower (P<0.05). After LncRNA KCNQ1OT1
knockdown, the EdU positivity rate, colony formation number, cell invasion number, LncRNA KCNQ1OT1 level,
MMP-2, MMP-9, and Ki67 protein expression levels of OCI-LY1 cells in the sh-K1 group were prominently lower,
while miR-148a-3p were prominently higher (P<0.05). After further inhibition of miR-148a-3p expression, the
EdU positivity rate, colony formation number, cell invasion number, LncRNA KCNQ1OT1 level, MMP-2, MMP-9,
and Ki67 protein expression levels of OCI-LY1 cells in the sh-K1+miR-148a-3p-In group were prominently higher,
while miR-148a-3p were prominently lower (P<0.05). When the DOX concentration was between 10-80 nmol/L,
the survival rate of OCI-Ly1/DOX20 cells in the sh-K1 group was prominently lower after LncRNA KCNQ1OT1
knockdown, and the survival rate of OCI-Lyl/DOX20 cells in the sh-K1+miR-148a-3p-In group was prominently
higher after further inhibition of miR-148a-3p expression (P<0.05). There was a targeting relationship between
KCNQI1OT1 and miR-148a-3p (P<0.05). The downregulation of LncRNA KCNQ1OT1 may inhibit the prolifera-
tion and invasion of human DLBCL cells and weaken cell DOX resistance by regulating miR-148a-3p.

long non-coding RNA KCNQ1OT1; microRNA-148a-3p; diffuse large B-cell lymphoma;

doxorubicin; drug resistance
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MedChemExpress/A 7 ; TRizolifjf] (R21086). 5-
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148a-3pXt Rk & .
1.5 EdUZ & AN ZHA185E

¥ OCI-Ly 1 4 fo £ 70 T 96 FLAR H , 41 B U B )5
PR H AT HI 10 pg/mLK EQU G (7] b B
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¥ OCI-Ly 1 40 T 6 FLB P, 40 I B 5 4%
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P NA450 nmAb WO (D)E
1.10 BUERSECREGEN 7 FEE X R

4 ilimiR-148a-3p mimic. miR-NC. KCNQIOT1-
WUTHIKCNQIOT1-WT/BT L, 73 714 miR-NCEL miR-
148a-3p mimic 5 KCNQIOT1-WTEKCNQIOT1-WUT
JR KL YL 4 OCI-Ly 1 41 e R 55 77 48 hy K 20 it A7 24
fif S, EUEAROIEAT XU G R AR 5 A, 2 K7
S UL TR TR, LR R M .

111 FitFESH

HE P 3548 A5 1 2 (xs)3R R 5 {#H Graph-
pad Prism 63X #HAT e it o0 b s SR 46 RIA 3R
T3 22453 W A Tukey” s 56 LU 3040 1R] 22 5+, P<0.05,
UL 22 53 BB St 5 L.
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KCNQ10T1#1miR-148a-3p7k £

HIE®HME LA GM128 7841 i #H Eb |
DLBCLZHZ{5{OCI-LY 141 i # LncRNA KCNQ1OT1
KT 525 B9 0 (P<0.05), miR-148a-3p/K - i 35 i /b
(P<0.05), 1.
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#1 qRT-PCRIEMLncRNA KCNQ10T1 1miR-1482a-3p7E DLBCL X IF & itk B2 454 20/ 40 B o B 323 7k S
Table 1 gRT-PCR analysis of LncRNA KCNQ1OT1 and miR-148a-3p expression levels in DLBCL and normal lymph node tissues/cells

il

Group LncRNA KCNQ1OT!1 miR-148a-3p
Normal lymph node tissue 1.00+0.13 1.00+0.08
DLBCL tissue 2.17+0.42% 0.69+0.15*
GM12878 cells 1.00£0.15 1.00+0.07
OCI-LY cells 2.85+0.51* 0.57+0.12%*
Xks; n=6; *P<0.05, 5 1L L 45 2 GM 1287841 R A LL -
X+s; n=6; *P<0.05 compared with normal lymph node tissue or GM 12878 cells.
Ctrl
sh-NC
sh-K1

Expression level of miRNA

LncRNA KCNQI1OT1
n=6; *P<0.05, 55X} AL LL; “P<0.05, Hsh-NCZLAALL; "P<0.05, 5sh-K1+miR-In-NCZLAALL .
n=6; *P<0.05 compared with Ctrl group; “P<0.05 compared with sh-NC group; “P<0.05 compared with sh-K1+miR-In-NC group.
El1l ®H0CI-LylZBAEH LncRNA KCNQ1OT1H1miR-148a-3p7K F A EL 4R
Fig.1 Comparison of LncRNA KCNQ10T1 and miR-148a-3p levels in OCI-Ly1 cells in each group

sh-K1+miR-In-NC
sh-K1+miR-148a-3p-In

miR-148a-3p
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n=6; *P<0.05, 5x ML LL; “P<0.05, 5sh-NCALAHLL; #P<0.05, 5sh-K1+miR-In-NCZLAH L .
n=6; *P<0.05 compared with Ctrl group; “P<0.05 compared with sh-NC group; "P<0.05 compared with sh-K1+miR-In-NC group.
E2 EdUERENOCI-Lyl ZHfnfiE5E
Fig.2 The proliferation of OCI-Ly1 cells was detected by EAU method

(P<0.05), tn#3.

3 g
DLBCL/Z % WLIMNAEEE A &k R T | R

BE A GG N, H 2 HURF 2 IR e R
& DLBCL, ‘FHU = 25 A RS, IR 5t
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YER,

AREFLER A, LncRNART {23 DLBCLAH Y 1) 4%
FE. TR, 1228, FRIGRILT 2R 251,
T 3R ) fif g S At ik g, Wy DLBCLiZ W, Fil
Ja MRS RS AERE i, # LncRNA CHROMR .
LncRNA NEAT1. LncRNA SNHG5%:7f DLBCL4H.

UM R 20k, v U2 3 DLBCLAR AR SE . 12
2. . WMEREE, JF B8R Z 8 Bt 2, m
PO 3R LncRNA [ 35 % T DLBCL % i 15 74 K
FER T 1 ¥6 T /F 19, DLBCL & 3 IfiLiE LncRNA
KCNQIOTI/K T, 58 E M /N 4. 1k
TN 2451 R S8 TS AH O, Hom ikl i s
EERZE". X 5AHFARL, A8 5T &3 DLBCL
HZ 8 OCI-LY 1402 ' LncRNA KCNQ1OT 17K ¥4
T 4% LncRNA KCNQ1OT1 /5, OCI-LY 148 /fi EdU
FHMEZR, BRIETE R, 4012284, LncRNA KC-
NQIOT1/KF LA EZMMP-2. MMP-9FIKi675 131k
ACFBEA, 3689 F I LncRNA KCNQ1OT1A] LA
DLBCLANMI G A2 28 . 3 Ah AT 58 F) F DOX 3
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sh-K1+miR-In-NC sh-K1+miR-148a-3p-In
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n=6; *P<0.05, 5x AU LL; “P<0.05, Hsh-NCALAALL; P<0.05, Ssh-K1+miR-In-NCZLAALL .
n=6; *P<0.05 compared with Ctrl group; “P<0.05 compared with sh-NC group; “P<0.05 compared with sh-K1+miR-In-NC group.
E3 ATIHEOCI-Lyl BAERTE AL AL FI Y 4B AR Se PR, AR SR 38
Fig.3 Cell clonogenesis assay to evaluate the colony-forming ability of OCI-Ly1 cells
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Number of cells invaded
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n=6; *P<0.05, 5% LA LL; “P<0.05, 5sh-NCALAALL; “P<0.05, 5sh-K1+miR-In-NCZLAALL .
n=6; *P<0.05 compared with Ctrl group; “P<0.05 compared with sh-NC group; “P<0.05 compared with sh-K 1+miR-In-NC group.
&4 @i TranswellSLI6 8 E & HOCI-Lyl AR R 1%
Fig.4 The invasion of OCI-Ly1 cells in each group was determined by Transwell assay
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Relative protein expression
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= sh-K1+miR-In-NC B sh-K1+miR-148a-3p-In
1.5 =
# #
1.0 l
*& *& k& ‘ *& k&
) |J.| Ill ‘ |
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MMP-2/GAPDH

MMP-9/GAPDH Ki67/GAPDH

A: S B: sh-NC41; C: sh-K14; D: sh-K1+miR-In-NC#1; E: sh-K 1+miR-148a-3p-In#.n=6; *P<0.05, 5%} LA HL; €P<0.05, 5sh-NCZLAH L ;
“P<0.05, 5sh-K1+miR-In-NCH] tt.
A: Ctrl group; B: sh-NC group; C: sh-K1 group; D: sh-K1+miR-In-NC group; E: sh-K1+miR-148a-3p-In group. n=6; *P<0.05 compared with Ctrl
group; “P<0.05 compared with sh-NC group; “P<0.05 compared with sh-K1+miR-In-NC group.

&5 OCI-LylZRAiFFMMP-2. MMP-9F1Ki67% 3% A Western blot5> 47

Fig.5 Western blot analysis of MMP-2, MMP-9 and Ki67 protein expression in OCI-Ly1 cells

%2 &LHOCI-Lyl/DOX204RA 77 5E R EL IR

Table 2 Comparison of survival rate of OCI-Ly1/DOX20 cells in each group

DOXiK [ /nmol-L! AT I /%

DOX concentration Cell viability /%

/nmol-L™! sh-NC sh-K1 sh-K1+miR-In-NC sh-K1+miR-148a-3p-In
0 98.63+12.57 97.38+13.61 96.27+13.93 96.09+12.82
5 97.19+12.41 95.73+11.92 94.81+12.24 94.97+14.35

10 96.72+11.36 72.14+9.52%* 70.65+10.16* 95.36+11.03%

20 93.68+12.95 69.67+10.08* 66.36£11.72%* 90.53+10.91%

40 90.24+12.19 65.32+9.85* 65.32+9.85* 88.14£10.27%

80 85.16+10.73 54.29+9.27* 54.29+9.27* 83.25+11.14%

Xts; n=6; *P<0.05, Hsh-NCHLL; #P<0.05, 5Hsh-K 1414 [L; *P<0.05, 5 sh-K1+miR-In-NCZLAH L .
X+s; n=6; *P<0.05 compared with sh-NC group; “P<0.05 compared with sh-K1 group; “P<0.05 compared with sh-K1+miR-In-NC group.

37 DLBCLIN 25 4 bk, 455 %R THEOCI-Ly1/DOX20
YA H LncRNA KCNQIOT1 )5 , 4B s R B E
F-sh-NCZH, %8 F i LncRNA KCNQI1OT1#E# 55

DLBCL4H % DOX P i 2414 o
miRNA G818 i 75 #% % J5 /K °F 5 miRNA 4 1
MHEAER AT RRRE, oA, Ktz
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miR-148a-3p 3'-UGUUUCAAGACAUCACGUGACU-5'
LncRNA KCNQIOTI 5'-CCCUAUACCUAU—GUGCACUGA-3'
LncRNA KCNQIOT1-MUT 5'-CGCUUUACGAAA—CACGUGACU-3'
&6 miR-148a-3pF1LncRNA KCNQ1OT1 3'-UTRZ [BI TN EE & 30 =
Fig.6 Predicted binding sites between miR-148a-3p and LncRNA KCNQ10T1 3'-UTR
&3 OCI-Lyl 4B Ax1 5 REIE I RIEL 4R
Table 3 Comparison of relative luciferase activity in OCI-Ly1 cells
Kﬁlﬁ%&ﬁﬂi . miR-NC miR-148a-3p
Luciferase activity
KCNQIOTI-WT 1.03+0.15 0.42+0.11%*
KCNQIOT1-MUT 0.99+0.12 1.04+0.14
Xts; n=6; *P<0.05, 5miR-NCAIAH L .
X+s; n=6; *P<0.05 compared with miR-NC group.
DLBCL &A= FUR JEid #2 , 7] LAYE y DLBCLI 38 K BE 3K (References)

LW AT S T E 0%, 41 miR-525-5p. miR-155, JiE
FIA T LAHNH DLBCLANML (3G FZ 28, A 1EN
DLBCL 2 Wi S 105 T A M bs &4 003 5 14, B
B & A W5t 38 , miR-148a-3phEZ 5 DLBCLEUR
PLHIS, HEEE 5 5 DNAF I RE, BB
BOE RN SRR, 520 BT AR R, T 50 22 A
St U, fEAR LA, OCI-Ly 1 41 g # miR-148a-
3p/KFREA, 11 i LncRNA KCNQI1OT1 )5 , miR-
148a-3p7/K-F-Fh iy, ARG B 5H, KCNQLOT1-
WTHI miR-148a-3p mimictt#% 44 OCI-Ly 140 b
PG M PR, IESE LncRNA KCNQI1OT1 5 miR-
148a-3p A E#E [ SE R o BLAL, #E— D4 miR-148a-
3pLr Wi B LncRNA KCNQIOTI1%F OCI-LY 141
MOBGHE . A2 22 AN 251 1) 520, 2 B LncRNA KC-
NQI1OT1 A GEiH i # [ miR-148a-3p /¢ 3 DLBCLAH]
J 344 5 AN 28, 38 0 DOXIN 24 £
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DOXIfif 257 . LncRNA KCNQI1OT1 1] fg il AR T
DLBCLFIEEE il (HAH FUAGE SR B — 40 i &
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IGHES, A SRR L AN R, it DLBCL/M
AR | 3E— 254K 7T LncRNA KCNQI1OT1 F i x4
W DLBCLIFJ M , X} A S5 485 R AT IR AN BRI, I
B RAS AREA R, 4387 LncRNA KCNQ10T15
miR-148a-3p/EDLBCLH i 1lfe A & 3.
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