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Abstract  Objective: To explore the effects of LncRNA NORAD on proliferation and BTZ chemotherapy resistance of
multiple myeloma (MM) cells. Method; RT-PCR was used to detect the difference of NORAD expression in healthy people,
MM, and different MM cell lines. The relationship between NORAD expression and MM patients” production was analyzed.
The lentivirus transfection technique was used to interfere with the expression of NORAD in cell lines. The expression of hsa-
miR-144a-3q was detected by qPCR. The binding of NORAD and hsa-miR-144a-3p was verified by double fluorescence
report. The binding of LncRNA and miRNA was further verified by RIP experiment. The CCK8 assay method was used to
detect the cell activity after treatment. Cell cloning test was used to detect cell proliferation. Results: High expression of
NORAD in MM patients and cell lines suggests poor prognosis and short survival. After NORAD gene was knocked out, the
sensitivity of MM drug-resistant cell line to BTZ increased. The high expression of hsa-miR-144a-3p in myeloma patients was
detected by qPCR, and the cell proliferation ability decreased when miR-144a-3p analogues were added to myeloma cell
lines. Low expression of NORAD could significantly inhibit cell proliferation and enhance drug sensitivity of cells. Cell
clonogenesis experiment also confirmed that low expression of NORAD could inhibit the proliferation of cancer cells.
Conclusions: High expression of NORAD can enhance the resistance of MM to BTZ. NORAD can directly bind to hsa-miR-
144a-3p and upregulate its expression in MM cells. hsa-miR-144a-3p can further regulate the proliferation of cancer cells and
regulate the drug sensitivity of patients to BTZ.
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Z KB #E9E (multiple myeloma, MM) #2455
PRl 245 52 %, e R _EATSANBEIA AT, H Al R
W B — 2 A7 J7 %8 08 % Tl A K (Bortezomib,
BTZ) iy 5 58, PR LR 50 7 B 40 Mg X BTZ 7 A
(R o & X3 e A B 7 v W s A
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PR TR IR FRMLIE AL A M | 53 R S I K ol
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A)) s RPMI-1640 5532 (BT & i A W) B 2 R A
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Western Blot 125 & ( 83K /R BHE (P ) A FR
AT PEG AR ( BIAESAYRHCA R A ) |
BTZ 1 mg( SE[H , Pi 4% Ak i 25 A PR W o0 d 2%, [
25k 120140065 ) ; Hsa-miR-144a-3p A543
il 75 B2 % HE2H miRNA- ([ Ribobio 24 7]) 5 12 %% 7
AR (B o

& R BB AR A AR 2017 4E 7 2021
AR 6 H BT BE B LR & P MM ARAS T
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= I E e TR

mie ¥~ AN MM 4l & U266, MM. 1S |
H929 RPMI8226 .HEK293T i [ o [ B} 2 b 40 i )22
(P i), B B ] 72 51 40 i ( mesenchymal
stem cells , MSCs ) 147 DA 5 i 83 £8 5 B i v 0 285
15 s MM 48 ] A= K 35 57 522k ] RMIP1640 fiit 10% Jii
A 1M (fetal bovine serum, FBS) ,MSCs A= K 3% 72 3%
K B Eagle 5 % £t ( Dulbecco’ s modification of
Eagle’s medium , DMEM ) floBEE: 323600 10% FBS, LA
A CE T 37°C 5% CO, R FRAE SR

BTZ wf#htm st = R BTZ W LA JEE 2 4
5 AL B BB AN AR HO29 1 MM. 1S () BTZ i 2y
P FR . FFEhEdR 40 R HO29 Fil MM. 1S #4735 i
FE HLE A AR I, 7 20 i B 77 0 i A\ 2k
J£24 5 ng/mL 1y BTZ k47254 1 i, & F 37°C,
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5% CO,MERIGFATEFR,2 ~3 d #9, e 2 Jf2E
KWK E IE®, B2y, i BIZ &k E N
5 ng/mL, 2 5 D FE 1Y) BTZ Ja138 3 Wk, ¢ 4 i A
KR A N FE % 10 ng/mL, DL I A5 336 16 25 4 vk
JiE | 2 BTZ 224k i 4 160 ng/mL, 3545 BTZ Tif 24 11
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i it Trizol , YR 2] Ji B F VK I 24#% 30 min, b5 241
HEP A, 200 wb G405 25 A A EP 4
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144a-3p: 5 “TACAGTATAGATGATGTACT-3 ; GAPDH
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con Monitor 3 #{:%F PCR Hiyk 45 Bk 4104, |E
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CCK-8 i ml am e i& 7 WA fL i 0, 5¢
oo S i = N IR O B R R )
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SLRGFR. RO MG BE S VS N CCK-8 5 W, 37°C
5 2 b, BiEbRAL (3& [ ThermoScientific 23 &) ) Al 5
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BN SR 2V 1, 2R H] BCA VARG DU AR 1 9 9k
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M EFEZE i T &k 5, HlAE 12% SDS-PAGE B
HEAT RV, TR IR IR, e = I OB RAE 5%
AR5 A 1 b A —$07E 4°C 1Y Tris-HCL 22 s
RV E o, TR 22 v e % 3 e,
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I Quantity one #ff( SE[E BioRad A7) #47 &
i

iR B R RS R AL A S A
B LA L x 10° /LAY R R R 6 FLAR . 40l B
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TR AL R R EE AR 4% 500 L Opti-MEMI Al
—ERMEN IR G, MA SRR MG DMEM &4k
BRI S) e R AL, 12 h JE US4 i
ARSI FHIE T 48 h [FINAE RS E R, &
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miR-144a-3p E A A dp ) 7 69 26 3 ARIE UL
A 45 15 FH A% W AR 2 e 3k 5% 9t riboFECT™ CP, i
5 pLiY 20 uM miRNA SERIY R BELE A 12 pL 1Y
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PRI (% +5) Fom , ZHZ A HVECR AR R I 250
Bt (one-way ANOVA ) k5 55, Jt 57 FEAS SR H ¢ A6 56 5 1
PR R LS 380 % ) R R X K, 2B A7
Fr& 1] Kaplan-Meier 43 #7745, LL P <0.05 h 25
AgitEm Lo

& R
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A LMM B B BRI 40 NORAD [y 363k /K
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215 NORAD 1B #if £ 4 LU AR 38 B8 8 1 B A AR
R, WL 1C,

NORAD f£ MM #= BTZ @t 25 %0 §L % P 49 £ ik
A S P00 75 1 Yo e R, e Y25 1 R X R 2
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#, RT-PCR 73 #7745 1 B/~ @i B LncRNA J5 41 fifg
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#,sh-NORAD 4y i J) {2 3 [ ik, 2 ] NORAD fi%
PR P R MM A XS BTZ Ay 7 85U, REAIR
2RI AR, UL 2B TR 25 7k MM. 1S (H929 Zf i )
58, HLXT BTZ U AR, LB 2C 5 CCKS A6 & 3R
5%} BB 2H Fe e, MM. 1S-R-sh-NORAD }z H929-R- sh-
NORAD 41l i {5 7 8. 35 341K, 2 BINORADAIE 3 ik ]
2 F3G5R MM 40X BTZ A7 U , 20 2 i 38
5, DL IR 2D 5 41 i 5 B P 1 B 45 2R 1 25 NORAD
R ] A 4 G5 (P <0.01) , ULIET 2K,

NORAD ¥ 4f 4 hsa-miR-144a -3p &) ¥e &
Starbase 237 G & NORAD 5 miRNA f ¢ &,
7% P hsa-miR-144a -3p A3 i 2 5 5 ¥ s NO-
RAD 254, WWIKI 3A, B4 R XSG R Bl &
FLNIAIE NORAD 5 hsa-miR-144a-3p (454, 45 5%

S =R S
78 NORAD Fa v A 1 B i AR 25 6 6 s RIS

H e
FE IR O R MR A T 450, WAl 3B, shRNA
NORAD i MM. 1S, H929 4 il J5 , 4fi g ' hsa-
miR-144a-3p %35 (P <0.01), WK 3C, @t
RIP i35 #f— 56 3F LncRNA 5 miRNA 454,

BH5 MS2 %t BB 4H e, miRNA 7E MS2- NORAD 351
VEHTI] 3R A, WLIE 3D, qPCR A & 38 MM 8 3%
‘HHET hsa-miR-144a-3p IR D EW (P <0.01),
LK 3E; qPCR #:31 MM. 1S, H929 4l £ 4524 miR-
NA 2517, miRNA #1013 5+ 105 40 L hsa-miR-
144a-3p Y3RIA 2= 5, DK 3F; id 4t CCKS 255 46
MM. 1S, HO29 4t i Xsf 245 49) BTZ () 4k 7 UMk, 45
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O THLRLE ARG 2 AR 58 & B NORAD W] 7 4%
L miRNA 7E MM 21 i v () 22 58 , 1458 98 40 AR 34
JXt BTZ 25y iUtk .

A 5% % Bl NORAD () 55 F 15 /& MM 21 Jifd X
BTZ Wi 253 s ALl . HeAh , AF5E 32 NORAD
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