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HE : BAY K% miccoRNA—26b (miR—26b) @it MALAT—1 474 $UIE MCF—7 el Tk A 4 5247
BT HH . ik AU 0 e & MCF-7 18 A AF 523t %, 5K A 4% 9% & LV—miR —26b—ctrl = LV—miR —26b
S b G ta R, 15 4 Sk B A B AR RO AR I MALAT -1, miR —26a 7 miR —26b #9 mRNA % ik , T M 5 BT % 5
I CCK—8 48 038 78 52 B AR I I8 Ax I8 2 36 L 4 IO X R 52 B | Transwell 48 J0AZ: £ 52 B 5 4o Job 65 4m oL g 33 78
WIPRIE B AF RN, 58 E248)5 Mock 20 MCF—7 %8 i 24 .48 .72 F2 96 h i BE B A b 4%, 2 & &)
Tkt £, R DR R A SRR B LA, £ F A Git 3 & (P <0.05); QM L8k A e 4k,
ZRFA ST FESL(P<0.05),5 Mock 2L 42, E2 2072 A= 96 h B 28 B3 74 48 77 28 Mock #4842 & (P <0.05) ;
QAR K EAL T ALA B, £ FH % FE L (P<0.05), 5 Mock 8485k, E2 28 MALAT—1 48 3F & ik
F 7t & (P <0.05) , miR—26a . miR—26b mRNA 483 £ i& & F B (P <0.05) . & & ik miR—26b ¢ LA & &
# & B W U T AR R A miR—26b 28, 58 T R 24K (P <0.05) , Ik & 2 miR—26a 28 % % 69 £ G5 LR T &
ik miR—26a 4L (P <0.05) , A Cox Fefs] R e = )2 4L AL | 44 miR—26a 4F A — Ak 509 UG B & sk bdx, f 40
BHWLTRISE R ZF(P>0.05), 5 LV-miR—-26b—ctrl 28} 2% , LV-miR —26b—ctrl/E2 28 $LA% 55 4w e,
# MALAT—1 48 2%F & #% & 9 3 (P <0.05) , 5 LV-miR —26b—ctrl/E2 20 YL & , LV—miR —26b/E2 £8 $UAR J& 28 A6,
# MALAT—1 4857 & 38 £ AKX (P <0.05), LV-miR—26b—ctrl 28 . LV-miR —26b—ctrl/E2 £ . LV—miR —26b/E2
28 4@ IOLFE 24 .48 .72 F2 96 h BT ROE B A AR, 2 T AN Bt F £ o4, 4 R DR B B 1) 5 ROk ARk
BOEFAGTFEL(P<0.05); QEMARFEMILE, £ FA %t 3 &L (P <0.05), LV-miR—26b—ctrl/
E2 4872 #= 96 h B} 4w Bl 38 75 4% ) W 2 38 LV—miR —26b—ctrl 2138 3% (P <0.05) , LV—miR —26b/E2 £ 72 #= 96 h
Bt 2m L3 55 4% ) 85 LV—miR —26b—ctrl/E2 41 A% (P <0.05) ; @) & LBk AL & A& b st | £ F A %3t 3
L (P <0.05), E2 432 )5 69 LV—miR —26b—ctrl I¥ J& 28 1838 74 Ao IR 91 A% 5 48 /1 38 3% . 5 LV—miR —26b—
ctrl/E2 2B YL 45, LV—miR —26b/E2 20 I 7% 28 L 64 3% 35 A= K 51 A% 05 Ak ) B AR, 72 24 h Y, LV—miR —26b—ctrl/E2
20 4m Jiel X IR 1) B 4K LV—miR —26b—ctrl 22 % % , LV—miR —26b/E2 48 24 h & 2@ At &9 X J& 7] B 48 LV —miR —26b—
ctrl/E2 488 R 38 5F . LV—miR—26b—ctrl/E2 48 Transwell N £ F 77 69 SUIR % 20 0 3K & 28 LV—miR —26b—ctrl 28
3 %, LV-miR —26b/E2 40 ¢ I 7% %8 04 & 48 LV-miR—26b—ctl/E2 40i% V" . Z5if TFTAMALAT-1 T2
miR —26b 7] FURR S Tk A& M) 24T A 69 5T AUkl Z—  miR —26b A 2k A SURIE 8 77 69 R I Fe b
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Abstract: Objective To explore the molecular mechanism of microRNA-26b (miR-26b) inhibiting the
malignant biological behavior of MCF-7 breast cancer cells through MALAT-1. Methods MCF-7 breast cancer cell
line was transduced with lentivirus-based vectors LV-miR-26b-ctrl and LV-miR-26b, and expressions of MALAT-1,
miR-26a and miR-26b were measured by RT-PCR. The colony formation assay, CCK-8 assay, soft agar colony
formation assay, scratch assay, and Transwell invasion assay were performed to detect the proliferation ability, in
vitro tumorigenic capability, and migration and invasion abilities, respectively. Results The optical density values
of MCF-7 cells at 24 h, 48 h, 72 h and 96 h in the E2 group and the Mock group were compared via the repeated
measures analysis of variance, which demonstrated that they were different among the time points (P < 0.05) and
between the two groups (P < 0.05), and that the proliferation ability of cells at 72 h and 96 h in the E2 group was
higher than that in the Mock group (P < 0.05). There were differences in the change trends of the optical density
values between the two groups (P < 0.05). Compared with the Mock group, the expression of MALAT-1 in the E2
group was higher (P < 0.05), and the expressions of miR-26a and miR-26b were lower (P < 0.05). Compared with
the miR-26b low-expression group, the position of the survival curve of patients with breast cancer was higher in the
miR-26b high-expression group, indicating a lower risk of death (P < 0.05). Compared with the miR-26a low-
expression group, the position of the survival curve of patients with breast cancer was lower in the miR-26a high-
expression group (P < 0.05). However, the risk of death was not significantly different between the two groups when
including miR-26a as an independent prognostic factor in the Cox regression model (P > 0.05). The expression of
MALAT-1 in breast cancer cells of the LV-miR-26b-ctrl/E2 was higher than that in the LV-miR-26b-ctrl group (P <
0.05), while the expression of MALAT-1 in breast cancer cells of the LV-miR-26b/E2 group was lower than that in
the LV-miR-26b-ctrl/E2 (P < 0.05). The optical density values of cells at 24 h, 48 h, 72 h and 96 h in the LV-miR-
26b-ctrl group, LV-miR-26b-ctrl/E2 group, and LV-miR-26b/E2 group were compared via the repeated measures
analysis of variance, and the results showed that they were different among the time points (P < 0.05) and among the
groups (P < 0.05). The proliferation ability of cells at 72 h and 96 h in the LV-miR-26b-ctrl/E2 group was higher than
that in the LV-miR-26b-ctrl group (P < 0.05), and the proliferation ability of cells at 72 h and 96 h in the LV-miR-
26b/E2 group was lower than that in the LV-miR-26b-ctrl/E2 group (P < 0.05). There were differences in the change
trends of the optical density values of cells among the groups (P < 0.05). After E2 treatment, the proliferation ability
and in vitro tumorigenic capability of cancer cells in the LV-miR-26b-ctr]l group were enhanced. Compared with the
LV-miR-26b-ctrl/E2 group, the proliferation ability and in vitro tumorigenic capability of cancer cells in the LV-miR-
26b/E2 group were weakened. At 24 h, the gap in the scratch assay in the LV-miR-26b-ctrl/E2 group was narrower
than that in the LV-miR-26b-ctrl group, while the gap in the scratch assay in the LV-miR-26b/E2 group was wider
than that in the LV-miR-26b-ctrl/E2. The number of breast cancer cells in the bottom chamber of the Transwell in the
LV-miR-26b-ctrl/E2 group was higher than that in the LV-miR-26b-ctrl group, whereas that in the LV-miR-26b/E2
group was lower compared with the LV-miR-26b-ctrl/E2 group. Conclusions Down-regulation of MALAT-1 may
be one of the mechanisms underlying the role of miR-26b in inhibiting the malignant biological behavior of MCF-7
breast cancer cells, and miR-26b holds promise as a target for breast cancer therapy.

Keywords: breast cancer; microRNA-26b; MALAT-1; estradiol; IncRNA; invasion; metastasis
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BEELAE | 25 MicroRNA—26b 78 MALAT—1 35220 A8 MCF—7 200 S PE A= 12547 R LR BF ST

H T, 75 E B3R 2 M 4%, MALATL 5 miR-26b (1)
A EAE FH B Xt 2 MR 98 38k A ) 24 AT Sk 4 52 i)
g3 F HLI NG RE o AR SCH R BF 58 MALAT-1 il
miR-26b 7E % W — B (Estradiol, E2) &b i (1) | JIif s
MCF-7 4 jfd i g Dy se/E H L 0 R AR - 3 43 7L
il , BB ZLR IR S0 I R R YT R A

1 RS

MR . FEIRLFI RIS
N FLER 4B 22 MCF-7 41 i) H 9% = ATCC 40 i
J& , DMEM 15 %38 J Jif 4 1L 35 #4904 ) 26 [ Gibeo 24 A
TRIzol {7 & [ 3& [H Life Technology 237l , Oligo(dT)
W H A TAY TR ARG AR E, CCK-8
WA & A S RAEDHARABRA A, BLKE
$E 5T Matrigel A AR (U F 26 [ Thermo Fisher 22 7]
1.2 YHREIEFHERSE

FH & 10% i 45 1113 9 DMEM 15 37 3 1% 3% MCF-
THNE, FE 37 C 5% AL Al M B SR AE P R AR .
4 MCF-7 4t M B AL 53 0y 25 1R BEZH (Mock 2H) L —
T 2 4 (B2 41) , W% B2 Ab 38 % MCF—7 201 itg 1) 5%
Wi 2% 45 S UG 45 SR B MCF-7 2 g BE AL 23 0 miR-
26b 155 3k X R4 (LV-miR—-26b—ctrl 41 ) .miR—26b /&
FEIRNF B +E2 A2 FEZH (LV-miR—-26b—ctrl/E2 4 ) .miR-
26h 7 F IR +E2 Ab BRZH (LV-miR-26b/E2 4H ) . E24H .
LV-miR-26b/E2 41 Fl LV-miR—-26b—ctrl/E2 41 ¥4 fifi ]
10 nmol/L fi¥) E2 &b PR MCF-7 4l )t , Mock 2 1 LV-
miR-26b—ctrl 20 FH [R] A5 (A R ) 240 Jf 15 57 3k
1.3 EBREERL

18 %5 3 LV-miR-26b-ctrl # 4% 1.V-miR-26b-
ctrl 21 Fl LV-miR-26b—ctrl/E2 41 1 H 4 20 }0 , 12 95 25
LV-miR-26b %% % LV-miR-26b/E2 20 (1 H ) 40 i , £5
ST 8 AR A5 R A 22 A 1 g 44
14 Fik
1.41 #AFRABHE R BN MALAT-1, miR—
26a.miR—26b mRINA &AL B 48 h 5, ] 1 mL
TRIzol & 7 &5 M\ 5 x 10° 4™ 41 g 7 $2 B EL RNA, I
100 WL 2235 F/KE . B 1 neg R RNA LL Oligo(dT)
R 5| Y38 S eDNA | RV 25 F : 95 CHAEYE 2 min
95 CAFME 10 8.72 CH 1430 s, 240 MEHR . L) B-actin
KNS, 51T R RE A BR A A A .
MALAT-1 1F [f] 5] 4 : 5'-CTTCCCTAGGGGATTTC

1.1

AGG-3", L 54 : 5'-TAGTTGGCATCAAGGCAC
TG-3', K JE 172 bp, B-actin 1E [1] 5[4 : 5'-CATG
TACGTTGCTATCCAGGC-3', JZ a5 |4 : 5'-CTCCTT
AATGTCACGCACGAT-3" , K B 250 bp, miR-26a
SIYIF A o N A BEEE A BR 2 /) BT I A (e
5 . HmiRQP0353) , miR-26b 5| ¥ 51] 1 5 [H Sigma-
Aldrich 28 7] & 1114 B (55 %5 MIRAP00065) . 95 C
FASPE 1 min J5 9 RIFBEES S, BRI 2 39K,
DL 2784k AR H I 3 R A X ik
142  CCK-8 ikt g fa¥g s 18 96 FLAR 4%
il MCF-7 2 0, 3% 55 o0 1% (1 40 U B% . 7 24 .48 .72
196 h2: A A 10 pL CCK-8 i H , 4k 2L 15 55 1 h.
S TR, I R F B AR ALK 450 nm Ab 1Y)
W B (E . AN E 3 AN E AL, A (%
TS ZH AN AR A T A R I A B A K 2k
143 FHREEHRFRAENmEEHE
MCF-7 40 J e T 6 FLAR 1, 28 e 2 1 i 0 Ak 6 3
TR B S R TR L, 15557 14 d, 2 W B [
FE | Giemsa Ye {0 FIGEE T o it v [ 40 A 5, A5 41
it 4 7
144 BRITR LT R 5 B4 A 5 40 A8 o 4k Sh
B R A IR T B IE bE S B 3R LR A T
[ AR L 55 9% 14 do SR P FF I 31 2 5 ) 440 it s
172 I8 [ 52 15 min, PBS ¥E ¥t 3 K& , JH Giemsa % il
YL (8,20 min, B2 N WLEER E], 1155 40 i o BT L%
G N ek 95 200 i A S R e
1.45  miaX R Fkhdnmiait S fEefLiT
A1 x 1004~ /4L 40 M %% B 1) MCF-7 21 JfL, 15 37 3 7K
557 240 B U RE R A B R BE SR 1009 B {8 £
3k [ 1) 353800 3, T8 B AT RIR 4 i KR 9 B
2950 pm. PBSIHUE, HAHHEFE TIMIERE IR T, 0.
24 h 5 TEAA R A%, WA RR A R oA
MR A G R A %= (d,—d,,, ) /d,, x 100%
1.4.6 Transwell 5% I # M 20 i 12 & % 50 wL
Matrigel B AT T Transwell/NE 2, IFERET. H
o it TR A, JF 1 x 10PN L R e /N |2
28], KG9 48 h, F 4% 2 R W = R E 40
10 min, PBSVE VR, MR & R Matrigel A
122240, I 1 0.1% 45 & % = R Y 8 30 min, ]
PBSIHUE3 W5, 45 N U, THEAR 22 40 ML
1.5 Sit=EFHiE

AR 73 BT R JH SPSS 26.0 Gt ik . i YR
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DI + AR 22 (x £ 5) Fon, LB ¢ 50 I R
J5 25 53 A B 2 D s B O 2550 A, i — 2D
FLEEH ¢ K255 5 Kaplan—Meier 35 43 87 A 77 5641 1 23 1l
AL, Log—rank x> K540 LU PIAEAS I A A7t £k
Cox Lt 151 JRUIS: 0] A A5 750 4 7 52 il 8 28 100 A PRI 3%
P <0.05 J 22547 Giit o2 5 3o

&R

E2 405 Mock A7 [5) i 8] s IR S FE B LL 5%

E2 415 Mock 241 MCF-7 4l Jifd 24 .48 .72 F1196 h A}
W e, M BRI O 2 b SR
DA [ B[] 5 WO BB L3, 2 A G it 24 B X
(F=311.931, P =0.000) ; @ W 41 W {3, 2 5
A G328 L (F =39.273, P =0.003) , 5 Mock 41 [t
B, E2 41 72 F1196 h B 41 E 14 58 BE 7 A Mock 41 4 5
(P<0.05); QWA AT, 25 H
it X (F=609.797, P=0.000) , VL% 1,

2

2.1

£1 E2AB5Mock AR E SR EELEE (x+xs)
21 51 24h 48h 72h 96 h

MockZl  020+0.01 030+0.02 044+0.04 0.57=0.06
241 021+001 039+0.03 0.60+0.02 0.78+0.06

2.2 E2#H5 Mock £ MALAT-1, miR-26a., miR-
26b mRNA 3T RIZ= L5

E2 41 5 Mock 41 MALAT-1 . miR—26a . miR-26b
mRNA X RIBH I, 2R WA G2 E X (P<
0.05) , 5 Mock £H %5, B2 2H /) MALAT-1 & ik & T+
1, miR—26a ,miR-26b () A8 TR, W2,

&2 E2485Mock ZH MALAT-1.miR-26a.miR-26b

MRNAHEMRIZEZEE (n=3, xxs)
2151 MALAT-1 miR—26a miR—-26h
Mock £H 0.98 +0.06 1.09 £0.08 1.16 £ 0.07
241 3.33+0.22 0.33£0.08 0.41 £0.06
A 17.836 11.905 14.649
P 0.000 0.000 0.000

2.3 7A[E miR-26a 1 miR-26b F&iAKEZ L IRE =
EHNEGFHE

I 35 miR-26b FL i i £8 7 35 4 77 I a] oy
(115.67 £2.55) 1 H , 5 2% 15 miR-26b FLARE B # R

(123.09 £2.18) ™ J , 2 log—rank x> ¥ 5 , 22 54 48
J125 i X (x*=4.769, P =0.029) , {5 ¢35 miR-26b FL
9 B AR A1 DU TR R 38 miR-26b 41 (P <0.05) ,
6T XU T AIE (HR =0.657, P =0.003) (LI 1A) . 1
ik miR-26a FL IR 9 B 19 OF ¥ 2 A7 Ry
(12229 +£2.05) ™ H , 5 % 35 miR-26a 2H | I 6 8 55
H(114.82 +2.75) M H , & Log—rank x> K56, 22 %A 4t
P2 X (x*=6.534, P =0.011) , ik 735 miR—26a 41 4=
FENG B0 T 1 3235 miR-26a 41 (P <0.05) , FH Cox L.
JRUBRS: [ YR80 85 miR—26a 1 —N b Sz A FUS IR &
S LB, P4 BB T KUK B 6 2 5 (HR =
1.122, P=0.061) (WL 1B) . DL 255 $2E/R , miR-26b
2 55 LM R T T A DDA DG 14 R A

1.0 |
0.8 -
& 0.6
ﬁ 0.4 .
T, | — fE&LEmiR-26b
’ 17 735 miR-26b
O'O 1 T T T T T T T
0 50 100 150 200 250 300
A1)/ H
A
1.0 4
0.8 |
s 06
& 04
H ey
02 | — {35 miR-26a
15 %35 miR—26a
0.0 T T T T T T
0 50 100 150 200 250 300
Fsf a1/ H
B
1 ZA[E miR-26a#1 miR-26b Fik 7k F
IR EEEN AL

2.4 LV-miR-26b-ctrl £H . LV-miR-26b—ctrl/E2
4 5 LV-miR-26b/E2 4H Bt J& 40 Fm MALAT-1
mRNA 83 RiL 2 LB

LV-miR-26b—ctrl 4] , LV-miR-26b—ctrl/E2 ZH
LV-miR-26b/E2 41 i J& 4t il MALAT-1 mRNA AHXf &
k4 ok (1.02+£0.08) | (3.17+0.34) | (0.92+
0.04) , &7 225007, 22 A geit 2 L (F =122.192,
P =0.000) . 5 LV-miR-26b—ctrl £ F % , LV-miR-
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BEJEAE, 45 MicroRNA-26b 18 MALAT-1 1 2L MCF—7 40T AL 024 T R LI AT 5%

26b—ctrl/E2 41 7L I 95 40 L i) MALAT-1 mRNA A5 X 3%
A TFE (P <0.05) , 5 LV-miR-26b—ctrl/E2 4 H %52 ,
LV-miR-26b/E2 41 F|Iif 9 240 i i MALAT-1 mRNA A
X R IB R FEAR (P <0.05) o 456 2.0 5 4R, i &
i5 miR-26b A [ % E2 &b B 5] #2 (9 MALAT-1 (1
ST 8
2.5 LV-miR-26b-ctrl 48 . LV-miR-26b—ctrl/E2
205 LV-miR-26b/E2 87~ [E) it 18] s IR St B (R bb 4%
LV-miR-26b—ctrl 4] | LV-miR—26b—ctrl/E2 4 .
LV-miR-26b/E2 41 40 i 7F 24 .48 .72 F1196 h I S i
B bAE , 22 8 A I A T Y O 22 0T, 25 58 DA T
BF ) L WOGEEE LB, 2 7 A it 2 L (F =
809.688, P =0.000) ; @)% 21 W ¥ B {H LL 4%, 22 5+ A 4
it 5 X (F=46.361, P =0.000) , LV-miR-26b—ctrl/E2
ZH 72 .96 h IS 40 D 45 fiE F7 %8 LV-miR-26b—ctrl £ 3
# (P <0.05) , LV-miR-26b/E2 £H 72 #1196 h [} 4 ity 1%
5 fig 77 %8 LV-miR-26b—ctrl/E2 41 [ % (P <0.05) ; @
AW EMHA LGSR, ZRESRITFE X
(F=3847.702,P=0.000) ., WL%3.
2.6 FiRFEPEFRKKRIGFIRIERBEERNER
LV-miR-26b—ctrl 4] | LV-miR-26b—ctrl/E2 4 .
LV-miR-26b/E2 41 41 it 3 78 %% 43 %I 24 (31933 +
7.51) . (752.33 £27.68) il (233.67 + 16.04) ~/HP, -
e v [ IR K00y 5 A (34.33 £ 1.16) | (55.33 +1.53)
F1(25.00 + 1.00) ~/HP . 45 28 41 i 384 56 50 7B v e

LV-miR-26b—ctrl ZH

LV-miR-26b—ctrl £

LV-miR-26b—ctrl/E2 41
El2 &HEMBTEEMMALR

LV-miR-26b-ctrl/E2 21

%3 LV-miR-26b-ctrl£H.LV-miR-26b—ctrl/E2 A5 LV-

miR-26b/E2 ARG Rt iE AR EELLE (xxs)
215 24h 48 h 72h 96 h

Lv-miR-26b—ctlZi  0.21 £0.01 0.34 + 0.01 0.53 + 0.04 0.73 + 0.05
Lv-miR-26b—ctrl/E2 2 0.22 + 0.01 0.35 £ 0.01 0.67 £ 0.04 0.98 + 0.01

Lv-miR-26b/E2 2 0.22+0.01 0.33 £0.02 0.43 £ 0.02 0.57 £ 0.04

R R A, 22 A Gt B L (F =-26.148
-18.995, ] P =0.000) , E2 &b ¥l J5 (1) LV-miR-26b~ctrl
JIF 8 24H i 48 N S RCRS B T A At 4 1 5 (P <
0.05) , 5 LV-miR-26b—ctrl/E2 0 # I , LV-miR-26b/
E2 2 i 96 4 M i) 3 8 RN AR A iU RE ) B 3 R AR
(P<0.05). 456 2.1 45 R 4, i ik miR-26b 1] ¥
B2 B Y L RS MCF-7 20 38 . LIl 2.3,
2.7 HBAMAITHEENILE

il 5 200 5% 7 BoF ) SE G, 4% 2 LR 200 i Sl R
Ji1] B B Sk # /N . LV-miR—26b—cirl 41 | LV-miR—-26b—
ctrl/E2 £ | LV-miR-26b/E2 £H 41 it il I i & 5431
(0.09+0.05)% . (0.57+0.02)% . (0.36 +0.04)% , %4
I ESN, 227 A %1% 2 L (F =130955, P =
0.000) 7 24 h i}, LV-miR—26b—ctrl/E2 2H 4 Jifd %1 Ji i)
B 4% LV-miR-26b—ctrl 41 7§ %5 (P <0.05) , LV-miR~
26b/E2 41 24 h B 41§ i) J 9K (1] B 38 LV-miR-26b—
ctrl/E2 240 B 36 58 (P <0.05) o Ui B i 32 35 miR-26b
Ji L FLNRIE A0 R S RS AR ) B SRR, DL 4.

LV-miR-26b/E2 ZH
(x10)

LV-miR-26b/E2 £

B3 JAMBPIRERERE (x10)
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o34 %

LV-miR-26b-ctrl 4

24 h

LV-miR-26b-curl/E2 21

Oh ---

LV-miR-26b/E2 21

4 FHHMEAEREREFEHES  (x40)

2.8 HHEMAFEEBENLE

LV-miR-26b-ctrl 1 . LV-miR-26b—ctrl/E2 2H .
LV-miR—-26b/E2 41 Transwell 7]\ 28 T 5 445 A% 400 B 114
FL W 20 B A 4 ) oA (341.00 +12.12) S/HP,
(512.33 £3.79) A~/HP ., (132.00 + 7.55) AN/HP, £ 7 2%
BT, 22 R B G L (F =1495.577, P =

0.000) . LV-miR-26b—ctrl/E2 #H Transwell /NE T J7
) 7L 9o 40 i 5 A8 LV -miR-26b—ctrl 23 £ (P <
0.05) , LV-miR-26b/E2 41 1% il J87 41 it % & 5% LV -
miR—26b—ctrl/E2 41 ¥ /> (P <0.05) . i B i 3 ik
miR-26b J&7 , FL M 98 40 M i 4= 28 6E 0 W1 B AIG .
LS.

LV-miR-26b—ctrl 41

Tt
L 8 2 M TR R T e e g A o M R
YR 4 968 20 Jf 0 7% (2 28 02 455 0 1 e L
TG B OGS TEMEM R R EAE I B 22 M
IncRNA 22 55 7 W 35t 15 2 5% s A B sk Ja 7K1
AN ) )2 1A R R R R R 40 A 5 e LR
B A 1 G PE R 2

HATIA R, MALAT1 76 FLIR R 4l 21 e 3k B,
S — ™ 5 W L R 9 VR T RN AL 1) DG B PE IncRNAM
AW 5T 25 AL 52, 10 nmol/L E2 kb BE 7L R 98 MCF-7
WS, b E 9 MALAT=1 42 3 7 i 983 40 i 138 4 .
MALAT-1 (8 3 8 000 A% 1 FR 41 5, HH: 3'- 2K by

LV-miR-26b—ctrl/E2 41
E5 HHMBHIEZEEES

LV-miR-26b/E2 41

( x40)

hy R X — S5 TR R TR R A A L AL,
i A 4% oy T2 W AR FH R 22 Fl miRNAS™,
5 miRNAs A B AE ], 2 [\ 2 5 5 A 5 o 5
P AHIF S 38 Bk 0 FU R IR R R U AR 1
HAA 0 R B, IncRNA MALATI (9 36 1k /K - 5 £ Fif
miRNAs (1) 35 % YIAH ¢, 55 5] J& 5 miR-26a . miR-
26b 1) & 15 A H & PE . miR-26a, miR-26b ¥ J& F
miR-26 F 1 , 75 22 Bl i g v (19 38 5 W] J8 1Y 1E
WAL A RS, S S MR £
Pl Py B0, R, AR SR A T E2 /AR
LR 98 40 B2 1Y miR—26a Al miR-26b (1) 3% 3K 7K -, 45
RN, E2 4 FE4H i) miR-26a K miR-26b #H X} % 15
BN SO B2 UE MCF-7 4 i35, vl RE S E

e 22 .



%124

BLiE i, 2 : MicroRNA-26b T I MALAT-1 0 FLARIE MCF-7 208 ME A P24 4 7 A LTI IF 5T

MALAT-1. F 4 miR—26a Fl miR—26b 15 H %,

P25 25 F KR TCGA B I, 31 % FH Cox F

5] AU IG5 1] 1 A5 065 miR—26b 11 miR—26a 1y 2 7 1)
e PR 2Ok HL B, 45 5 B« 3 £ 38 miR-26b 41 3
() HE T AU A8 T 32 35 miR—-26b 4, 11 5 % 15 miR—
26b K % 15 miR-26b 2 F 3 B 58 T- KU T St 2%
£S5, XS5 R, miR-26b J&— N B AH 15 7E

)

CHELIE BE N BUS UM R T T

S22 518 0 B LV—miR—-26b—ctrl #1 LV-miR-26b #%
Ju 2 7L IR MCF=7 400, 45 3 7R |, 33 3 18 miR-26b
A3 2 5 R 1 e 20 B AR A R MCF=7 1 #4411
BEE AT RS MR8 5 1 F ik miR-26b J5 , MALAT-1 /1y
Foik B F AR, 454 miR-26b 1% L J5 (14 fil g 40 it 78
E2 AbHRAC AT Ho A M358 1288 A= 2R RSN IR
fig 7 44 i 2 BRI X — S IR 25 L, w1 A0 R AE E2 /R H

S

, NI MALAT-1 3% 35 7] fig & miR—26b 1) il L Bif 82

MCF-7 21 o 3 v A= W 247 M 89 o F AL 22—, ok 3%
5 miR-26b AT B2 1% Ay 5 LR R S R IE 9T %R

zi b pr ik, E2 4b B S ) FLIE 98 MCF-7 41 fifg

MALAT-1 F 581 . miR-26b 725 A% , 40 Mo 10 58
J1 358 5 5 6 38 miR-26b J5 MALAT-1 23k il , H
b 0 S R 2R AR Y LR A B B AR AP

%‘-;g

TR R 28, I, R MALAT-1 7] £ J2& miR-

26b #4i ZL R 95 A9 4> F AL 2 — . miR-26b 7] BE Al
Ry LR IEE SR VR IT B T hR R .

W

(1]

[3]

[4]

[5]

[6]

[7]

Z X B

REN W H, CHEN M Y, QIAO Y L, et al. Global guidelines for
breast cancer screening: a systematic review[J]. Breast, 2022, 64:
85-99.

PRAT, TR —AT . MR 52 AL R A2 R M 2L e JE A P Y
Feik KA R A S[I]. PRI EE 2%, 2021, 31(18): 55-59.
WANG Z W, DENG H, JIN Y, et al. Circular RNAs: biology and
clinical significance of breast cancer[J]. RNA Biol, 2023, 20(1):
859-874.

R, ARFE, KA. FUBRE ARSI RNA B2 LncRNA ifih 22 ik
FRIEIRELT]. A= S50 TR, 2024, 40(3): 312-321.
SINGH S, SAINI H, SHARMA A, et al. Breast cancer: miRNAs
monitoring chemoresistance and systemic therapy[J]. Front Oncol,
2023, 13: 1155254.

WANG Y Y, ZHANG Y J, HU K M, et al. Elevated long
noncoding RNA MALAT-1 expression is predictive of poor
prognosis in patients with breast cancer: a meta-analysis[J]. Biosci
Rep, 2020, 40(8): BSR20200215.

EIEAE, SR, X, 4 ICHEAR AL RNA i SR8 e B AR S M 5%

23

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

AR T AEEPE R VR VRN T RO RIS E S [0, o [ B2 24, 2023,
18(12): 1897-1901.

YANG X Y, QIN C, ZHAO B B, et al. Long noncoding RNA and
circular RNA: two rising stars in regulating epithelial-
mesenchymal transition of pancreatic cancer[J]. Front Oncol,
2022, 12: 910678.

ABDERRAHMAN B, JORDAN V C. Estrogen for the treatment
and prevention of breast cancer: a tale of 2 Karnofsky lectures[J].
Cancer J, 2022, 28(3): 163-168.

XL, B SCH, K45 K, 45 . = BIPEFLIRE 2 ST HE R 4 RNA-

P21, microRNA-17-3p {33k K Hoilfs PR &% SC[7]. o [ BAR I

2R3, 2023, 33(5): 16-22.

FEARETR, BB/, SRRING, 45 . A e 38 MEWR 2 AT R

2t RNA MALAT-1 - RARGU U A PE LRI [9]. P 257

245E R, 2024, 40(3): 499-505.

MEKKY R Y, RAGAB M F, MANIE T, et al. MALAT-1:

immunomodulatory IncRNA hampering the innate and the

adaptive immune arms in triple negative breast cancer[J]. Transl

Oncol, 2023, 31: 101653.

)% . IncRNA MALAT!1 i 33 1 45 W B miRNA-141-3p ] %

Whnt/B-catenin {£ i/t B 505 19 4 1< S B B [1]. B2 TR A%,

2024, 53(4): 115-121.

ZHENG L H, ZHANG Y H, FU Y J, et al. Long non-coding

RNA MALAT] regulates BLCAP mRNA expression through

binding to miR-339-5p and promotes poor prognosis in breast

cancer[J]. Biosci Rep, 2019, 39(2): BSR20181284.

HE Y, LIU H, JIANG LY, et al. miR-26 induces apoptosis and

inhibits autophagy in non-small cell lung cancer cells by

suppressing TGF- f,-INK

Pharmacol, 2018, 9: 1509.

CHENG X, JIA X P, WANG C N, et al. Hyperglycemia induces

PFKFB3 overexpression and promotes malignant phenotype of

breast cancer through RAS/MAPK activation[J]. World J Surg

Oncol, 2023, 21(1): 112.

XU TT, XIE MY, JING X M, et al. Loss of miR-26b-5p

promotes gastric cancer progression via miR-26b-5p-PDE4B/

CDKB8-STAT3 feedback loop[J]. J Transl Med, 2023, 21(1): 77.

RAFGHE, %78 . MircoRNA-26a 55 g [7]. A [ il 4= i, 2017,

20(11): 769-774.

MIYAMOTO K, SEKI N, MATSUSHITA R, et al. Tumour-
and miR-26b-5p inhibit
aggressiveness by regulating PLOD2 in bladder cancer[J]. Br J
Cancer, 2016, 115(3): 354-363.

signaling pathway[J]. Front

suppressive miRNA-26a-5p cell

(FR} 4ifs)

A5 A PrEAE, fE/NI, BAEIR, % . MicroRNA-26b
W MALAT-1 41 il 2L I 98 MCF-7 41 2% % A= 92247 R (AL il A

FE[]. P EBR R,

2024, 34(12): 17-23.

Cite this article as: RUAN S B, XIONG X M, ZHAO Z Y, et al.
MicroRNA-26b inhibits the malignant biological behavior of MCF-
7 breast cancer cells by down-regulating MALAT-1[J]. China
Journal of Modern Medicine, 2024, 34(12): 17-23.



