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Yo 2 BN (Western blot) &6 I 240 il 18 4% 42 2840 OC 25 171 3235 5 4 BURS ey 46 T B Al g A= K 1E 150 2 g 20 23 IncRNA SNHG 14,
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SNHG14-WT+miR-NC 41 MMP-2 mRNA ,MMP-9 mRNA 7K & KR Ml &% =2 2241 il 4 . MMP-2 \MMP-9 ik F+ & , miR-
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IncRNA SNHG 14 targets and inhibits miR—27b—3p to promote the migration

and invasion of breast cancer cells
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[ Abstract] Objective : To investigate the effects of the long non—coding ribonucleic acid small nucleolar ribonucleic acid host gene 14
(IncRNA SNHG14) targeting microRNA—-27b-3p(miR-27b—3p) on the migration and invasion of breast cancer cells. Methods : Quan-
titative real—time polymerase chain reaction (qRT-PCR) was used to measure IncRNA SNHG14 and miR-27b-3p levels in breast can-
cer tissues and cells. Dual luciferase reporter assay was used to detect the targeting relationship between IncRNA SNHG 14 and miR—

27b-3p. According to plasmids transfected, MDA-MB-231 cells
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4 55 AR : hups://link.cnki.net/urlid/50.1046.R.20260527.1434.008 3p, matrix metalloproteinase~2(MMP-2) mRNA, and matrix metal-
(2026-05-29) loproteinase—9 (MMP-9) mRNA levels using qRT-PCR. Cell mi-

were divided into control group, si—-NC group, si—-SNHG14 group,
si—=-SNHG14+anti-NC ' group, and si-SNHGI14+anti-miR-27b-3p
group. The cells were measured for IncRNA SNHG14, miR-27h-
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gration and invasion were assessed by scratch assay and Transwell assay , respectively. The expression of proteins related to cell migra-
tion and invasion was measured by Western blot. For nude mouse tumor xenografts , tumor growth was measured , IncRNA SNHG14 and
miR-27b-3p levels in tumor tissue were quantified, and the expression of MMP-2 and MMP-9 in tumor tissue was determined using
the immunohistochemistry method. Results: In breast cancer tissues and breast cancer cells (MCF-7 and MDA-MB-231) , IncRNA
SNHG 14 levels were significantly increased ,and miR—27b-3p levels were significantly decreased (P<0.05). Both Starbase website pre-
diction and dual luciferase assay results indicated the presence of a targeted binding site between IncRNA SNHG 14 and miR-27b-3p.
Compared with the si—-NC group, the si—-SNHG14 group showed significant decreases in IncRNA SNHG14, MMP-2 mRNA , MMP-9
mRNA , MMP-2, and MMP-9 levels, a significant reduction in the scratch healing rate and the number of invasive cells, and a signifi-
cant increase in the miR-27b-3p level (P<0.05). Compared with the SNHG14-WT+miR-NC group, the SNHG14-WT+miR-27bh-3p
mimics group exhibited significantly higher MMP-2 mRNA, MMP-9 mRNA, MMP-2, and MMP-9 levels, a significantly higher
scratch healing rate and the number of invasive cells, and a significantly lower miR—27b-3p level (P<0.05). In the nude mouse tumor
xenograft experiments , the si—=SNHG14 group had significantly lower tumor volume , tumor weight, IncRNA SNHG14 level , and percent-
ages of MMP-2- and MMP-9—positive cells and a significantly higher miR-27b-3p level, compared with the si—-NC group (P<0.05).
Conclusion : IncRNA SNHG14 can promote the migration and invasion of breast cancer cells by targeting and down—-regulating miR-
27b-3p.

[Key words]long non—coding ribonucleic acid small nucleolar ribonucleic acid host gene 14; microRNA-27b-3p; breast cancer; mi-

gration ;invasion
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55 (A5 DM IL LED) W [ {8 [ Leica 23 1l ; B RAR R 48 (R
= ChemiDocXRS+) M | 2% [E Thermo Fisher Scientific 23 7] o
12 Fi&
1.2.1 AR5 3F  MCF10A .MCF-7 } MDA-MB-231 4 iy
7008 FH 965 i 4 - 7y 5 20 A WF 9T T 1640 35 55 3 (Roswell Park
Memorial Institute 1640 medium, RPMI 1640) (5 10% Jif 4F i
W5 1% 5555, BT 37 C.5%CO53- 4 3. 14
N At il A BE 35 80% LA L Bsf, F BB ARAL AR, B 2 d 45 1%
FREE PO U E I A AT 5 S50 .
1.2.2  qRT-PCR £ 1 IncRNA SNHG14 5 miR-27b-3p %
5 IS S s 2l 2 AR AR, A TR Izol 3511
FRIUE RNA 33 55 565 BCE A SR A% A% R (complementary
deoxyribonucleic acid, cDNA) J5 #E 47 PCR ™48, S0 &5 1F -
94 “CTIAE T 5 min; 94 ‘CAEHE 30 5,55 “CiR & 30 5,72 “CHEAH
30 s, 235 AMEIR . LL U6 H I -3 W it S0 (glyceral-
dehyde—3-phosphate dehydrogenase, GAPDH) MAZE,RH
2480 7 - 54 IncRNA SNHG 14, miR-27b—-3p, MMP-2 mRNA
K MMP-9 mRNA FHH X ik fit

SIHFS AR : IncRNA SNHG 14 | : 5'~GCAACATTC
CCTGAACATACT-3', Fl#:5'~GCGAGGAATCTGATTCCAA
GC-3'"; miR-27b=3p [ ¥ : 5'~CGCCTTGAATCGGTG-3", T
1#:5'-GTGCAGGGTCCGAGGT-3";U6 Ii}#:5'~CTCGCTTCG
GCAGCACAT-3', F il : 5'-TTTGCGTGTCATCCTTGCG-3 5
MMP-2 % :5'~AGCGAGTGGATGCCGCCTTTAA-3, Filff:
5'-CATTCCAGGCATCTGCGATGAG-3" ; MMP-9 |- % : 5
~GCCACTACTGTGCCTTTGAGTC-3', Fiff:5'~CCCTCAGAG
AATCGCCAGTACT-3';GAPDH Fii%:5'~CTAGGCGCTCACT
GTTCTCTC-3', Fif%:5 -TTAAAAGCAGCCCTGGTGAC-3' .
123 Jy2H 5403 ¥ MDA-MB-231 4 i 4% & Control
4 | si-NC 4 .si-SNHG 14 4 . si~SNHG 14+anti-NC 2 % si—
SNHG 14+anti-miR-27b-3p 41 . Control £ AHEFTH, YL, Hogx
B N YA I KL, 24 h R ARSET 37 °C 5% COI5 548
SR,
124 WHOEHEFSLY 8 SNHG14-WT 15 SNHG 14—
MUT # A4, 2R FH i o (4 5 2 4% 34 43 53 5 miR-NC . miR-
27b~3p mimics FLFEYE MDA-MB-231 411 i1, % HL3% 55 48 b, {di
FH WU o 21t iz 5 3 PR RS 000 38 79 8 A% 00 4 it o IneRNA
SNHG 14 % S BAHXE 2 o
1.2.5 RYRSCEAKINANEITES  MDA-MB-231 4155 4t
JNE AL 48 h i, AT 240 JE ] A o R VA, N T 6 LR
RIRE ARG . K 1 200 L AR 3L 3 H 2K, PBS
VR R BRI IS AR G k220535 24 ho 435 F 0 h 524 h
SRR I T RR A A 3R
1.2.6  Transwell KM 4HALIZFE  MDA-MB-231 4 Hu 5% YL+
ARG 5% 48 b, WSCHE A L 5 B 4 LR I AR A
Matrigel B 1Y Transwell |2, T 2 00 A & G 4 MLE 1055 77
e, T 37 CHRM TR IR 24 W BUE B TR e R
LU T BT O B TR .
1.2.7  Western blot K Il 40 il 1T # {2 22 M L 8 H £ &

MDA-MB-23 1 £l BeAH LSSk 48 s, SR A0, A
24 B U B 1, s bk HH B2 5 (bicinchoninic acid as-
say, BCA) I E & H R BE . & AR 2 KBV 1T+ —
Yot e B TR 4 — 5 TR % Tk i B8 JC FEL UK (sodiium dodecyl sulfate—
polyacrylamide gel electrophoresis, SDS—-PAGE) , #% %= 5 fi —
T I ( polyvinylidene fluoride membrane , PVDF) , ESNvilE
H—hi4 CHELR,HE ZHERMFE 2 he BRAL
K Y6 (enhanced chemiluminescence solution, ECL) . {4, 5%
LRSI T IR E AR o

1.2.8  #RE ML K 2 5 B si-NC. si-SNHG14 [
MDA-MB-231 i 5 SRR BUA MR, F2 6 H o H AL
It B RERR BUAERORAS I 5 KIOT IR AR 5 d 0%
IR RTN, 30 d J5 Ak BT 2H AR BRUIRORT ZH 2P o, K 5 IR 43
Jih 98 25 2046 I IncRNA SNHG14 . miR-27b-3p 7K - , T 4% 984
LU A D) 8

12,9 Hpe LA IR 20 20 MMP-2 MMP-9 %3k £1154)
J o HUB S 2K R 28 3% Ha0,3F ) N IR 3k AL M i, )
PR IR h 5% Rl B S HUJR , I3 3t B 4R A MMP-2
MMP-9 — T F 3 4R 1 & 1k ¥ fili (horseradish peroxidase,
HRP) bpid 9 d . BB E MR-V RESY
(streptavidin—biotin complex, SABC) W Ji & FLEE IR (di-
aminobenzidine, DAB) & 5, IR ANE &2 4 , W fUBE T WS I1-43
T B 1 240 L L 451

1.3 %it®s*

K JH SPSS 25.0 B A #E A7 ge i 4y B o i A BORL 2
Shapiro-Wilk £ 38 1E 2475 IE 5010 i, R34 + brifi 2
(xx5) 3R ; UL FCBCR BRI R 225007, 7 2257 HER
H Levene K 3G IA . & MR R Z S A Sl L, ¥ —
2R FH SNK—q £ 5% (Student—Newman—Keuls 3 ) #4721 [8] i
P, T A GE A 34 R SO AG 38 , K 9 7K 1 @=0.05 ¢

2.1 UM 404 B 48 i P IncRNA SNHG14. miR-27b-3p
K-

Sjmor 8V, ZUIRE 4120 IncRNA SNHG 14 /K
FHE[(1.42 £ 0.15) vs. (1.00 + 0.00) ,1=15.336,P<0.001], miR~
27b-3p K F-FEAK[(0.52 £ 0.06) vs.(1.00 + 0.00) ,1=43.817, P<
0.001]1( &l 1) . 5 MCF10A 4t ff (1.00 £ 0.00; 1.00 + 0.00) 4
I, MCF-7 4 i (1.37 £ 0.15; 0.51 + 0.06) . MDA-MB-231 Z#
Jifg (1.31 +0.14; 0.57 + 0.07) ' IncRNA SNHG14 /K - 7} 75 ,
miR-27b-3p 7K ¥ F& ik (F=16.860, P<0.001; F=151.271, P<
0.001;182),

2.2 IncRNA SNHG14 5 miR-27b-3p 4 ¥e 161 % # JbiE

Starbase [ 3 T 2 7R IncRNA SNHG 14 5 miR-27b-3p
Z RV AEHE 1 254505 (€ 3) o SNHG14-WT+miR-27b-3p
mimics £ (0.52 + 0.06) AH X 5¢ ' 3 B 5 14 4 SNHG14-WT+
miR-NC £1(0.96 + 0.11) F#A% (1=27.804, P<0.001 ; WLE 4)
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1.00 = 0.0050.98 + 0.11; 0.86 = 0.10) . si-NC 1 (70.14 + 7.62;
119.62 + 12.94 ; 1.00 = 0.00 ; 0.98 = 0.10 ; 0.94 = 0.10 ; 0.83 =
0.09) # It , si—-SNHG 14 21 (31.68 + 3.59; 45.68 + 5.06; 0.62 +
0.07;0.50 + 0.06; 0.55 + 0.06;0.42 + 0.05) T R AT & K =
ZE A ok \MMP-2 mRNA . MMP-9 mRNA /K- Kz MMP-2
MMP-9 2 [1 £ 5 FE % ; 5 si-SNHG14 4 . si-SNHG 14+anti—
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0.88 +0.10; 0.79 + 0.09) 1 | I 1 & & {2 2% 4 Mg £ i .
MMP-2 mRNA ,MMP-9 mRNA /KF- & MMP-2, MMP-9 Z& [{
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P<0.001; & 6~8).
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