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miR-6775-3p7E ZL bR 2 40 fm Hp Y 3R 18 2 3
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[(fHE] E=5HHM: HI/PRNA (microRNA, miRNA) S AL . KEDEEVIME. HidmiR-6775-3p/E LR
AR &R R B 2R IE N S FUBR R AN A 24T N SEm . Jrik s Gl SE O i A M S N (real-time fluorescence
quantitative polymerase chain reaction, RTFQ-PCR) Aill4F{FL ka4l s RMDA-MB-231. MDA-MB-453. MDA-MB-463f1BT-
549+ miR-6775-3pMERIEKF, IEHmMIR-6775-3pFR A AR I FLIR A M R KA miR-6775-3p/a, KA AT E0 &
(cell counting kit-8, CCK-8) XA MAHRIIIGTEIE L, IS K H transwel B A% A7 28 558 43 B A L # AR 22 e J (A%
fbo JIRTFQ-PCRANZE A [ ] ENiE: (Western blot) AillmiR-6775-3pidk 32 ()7L e 41 25 A 41 i J 3R 2 1 A st 2 1
M4 (cyclin-dependent protein kinase 4, CDK4) FICDK6, UIMAZZEFEF IR EYFEFT LR E AR (matrix metalloproteinase,
MMP) 17HIMMP24 mRNA DL K 85 I IAA54Y . 458 RTFQ-PCR4E b, FLARNE 4 il ZEMDA-MB-45341miR-6775-3p
(IIE TR AR, {EMDA-MB-45341 ]t 4% %tmiR-6775-3p mimics/i, miR-6775-3pfI& kK- THm (P<0.001) . CCK-85Z
Ik R IEIR, MDA-MB-45341 il R 1AmiR-6775-3pJa, AMAAIIEFERE 77U B FFK (P<0.01) . Transwellif & F{2 28 506 45
RN, MDA-MB-45341 it %1k miR-6775-3pf5, 4HMRAER (P<0.001) F{ZZERES) (P<0.01) BIE[#L. RTFQ-PCRAN
Western blotSz3i 4t B 7%, CDK4. CDK6XMMP17. MMP24{mRNAZFGAFE /KT B E R (P<0.01) . £5if: miR-
6775-3p 1] Red| FLIRE AR G 5E . ITRE AR 2B RE 7T
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[ Abstract] Background and purpose: MicroRNA (miRNA) is closely related to the occurrence and development of tumors.
This study aimed to investigate the expression of miR-6775-3p in breast cancer cells and its effect on the biological characteristics
of breast cancer cells. Methods: Real-time fluorescence quantitative polymerase chain reaction (RTFQ-PCR) was used to detect
the expression level of miR-6775-3p in four breast cancer cell lines MDA-MB-231, MDA-MB-453, MDA-MB-468 and BT-549.

After miR-6775-3p was over-expressed in breast cancer cells with the lowest expression level of miR-6775-3p, the proliferation of
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cells was detected by cell counting kit-8 (CCK-8) assay, and the migration and invasion ability of cells were detected by transwell

migration and invasion assay. To further explore the molecular mechanism of miR-6775-3p in breast cancer, the expressions of
cyclin-dependent protein kinase 4 (CDK4), CDK6 and invasion and metastasis markers matrix metalloproteinase 17 (MMP17) and
MMP24 in miR-6775-3p overexpressing breast cancer cells were detected by RTFQ-PCR and Western blot. Results: RTFQ-PCR
results showed that the expression of miR-6775-3p was the lowest in breast cancer cell line MDA-MB-453, and the expression level
of miR-6775-3p was significantly increased after transfection of miR-6775-3p mimics in MDA-MB-453 cells (P<0.001). CCK-8
assay results showed that the cell proliferation activity was significantly decreased after miR-6775-3p was overexpressed in MDA-
MB-453 cells (P<0.01). Transwell migration and invasion assay results showed that the cell migration (P<0.001) and invasion
abilities (P<0.01) were significantly decreased after miR-6775-3p was over-expressed in MDA-MB-453 cells. RTFQ-PCR and
Western blot results showed that the expressions of cyclin-dependent protein kinases CDK4 and CDK6, as well as the mRNA and

protein levels of cell invasion and metastasis markers MMP17 and MMP24 were significantly decreased (P<0.01). Conclusion: miR-

6775-3p may inhibit the proliferation, migration and invasion of breast cancer cells.

[ Key words] miR-6775-3p; Breast cancer; Proliferation; Migration; Invasion
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miRNAJE—JE K 21 ~ 23 MR 1Y N TR
PEAEIS/NRNA, B E 25l [ mRNA3 R
HFF X ( 3’untranslated region, 3’UTR ) M4
AR L 7 AIFSERIE, miR-6775-
3p ] 3 i [ MA GE-A S5 ) £ 58 bR 200 it g
AR ) ARBIESE B 7ER T miR-6775-3p X FL
FEANEIGAE | TR AR ERE IR

1 AR %
1.1 HRRREZAF

N FL 9 40 e RMDA-MB-231, MDA-
MB-453 . MDA-MB-468 FIBT-5491l4 F i1 5 1
Pl AL A R F, RPMI-16408537 3 | Jif
AT . BRE FEE I A K E Gibeo A H], ik
B R MBUIR G WG A bl S YR BR 2
F], TRIzol Reagently F 3¢ [E Invitrogen/A F], 5L
A 9 1 R A B S (real-time fluorescent
quantitative polymerase chain reaction, RTFQ-
PCR ) Mixlly A 3¢ E Promega/A 7], Hiperfect %
Pk 7000 [ 74 E QIAGENZA /], transwel VNE
H & [E Corning/A /], Matrigel3& 5 H 55 EIBD
AT, fdiAB-actin, CDK4, CDK6, FJii4:)a

HEHM (matrix metalloproteinase, MMP ) 1771
MMP24Z e EHT A F 56 E Abcam/AH],  IL=EHT
1 Prl H 35 [E Proteintech = ) £ R A BR AN o
1.2 RTFQ-PCRix#illmiR-6775-3pTEZLIRE
R R PRI FRIK

K HIRTFQ-PCR I K il 4 % 2L i 982 41 g &
MDA-MB-231. MDA-MB-453 ., MDA-MB-4687l
BT-5494'miR-6775-3p kK Aty E
EXE AR, SR TRIzol Reagent$2 H 40 HU )
JMRNA. #% 18 Promegalt % 5 FY 17 & i ]
vk L il & cDNAB ARG AT 8GO, SR
95 C 5min; 95 °C 15s, 58 C 30s, 72 °C 30s,
HA40MEH . miR-6775-3p 1N S5 K U6 5
PR S B SR 38 5 1 0 A T AR B A PR
ONTL . ARSI R A AT A miR-6775-3p Y
Iy ED O Sy i
1.3 #ARIMiIR-6775-3p mimicsiE

XTHEZH (normal control, NC) FImiR-6775-
3p mimicsFRilA F T35 B AE P HEARA PR A F]
NFLIIE 4 ZEMDA-MB-45355 3% T & 10% ik 4
ML . 197 558 2 WPTRA R AYRPMI-1640%7 7
Hrh, B T37 C. COMBN BN 5% 1 55
FPEE . AR EXEE KR, $1 x 10°
LIS BERE T oL . 555724 h)E, &M
Hiperfect ReagentfE/E M 4y ik, THRALT 4
SIHIA10 uL miR-6775-3p mimicsa % FZHNC T
FIFN50 pLICA T U 2SRPMI-164035 5555 5
4 uL Hiperfect Reagentfill £50 pLIt4 i a8
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miR-6775-3pfE H AR MBI P EVRIA N ENT A R AR A ST N VS0

RPMI-164035 5536, Sr5IRAIHHES min, FRREF
FoRi S5 AGNR G, FiREE 20 min/5 N2 5
LA ARBUGARN2 mL, $5Y46~8 hf, HHfupiff
e thaedk, RS E24~48 h,
1.4 FAMAEITEGIXFIE ( cell counting kit-
8, CCK-8 ) #uillzL By 40 i 1 7 e

K HHCCK-8 ( SEEMCEZS ] ) A LA a: 40
i ZRMDA-MB-453 1 345a RE TT . AFLERE 4R &
MDA-MB-4535 55 F & 10% M54 1135 . 1% &
5 Z MRS W IORPMI-164035 553, il T
37 C. COMBIDBON SRR FEATTIRE . Frdn
H XA R, 4R x 1074/ FLAY % BE A
HEF96FLA T, AEEFLINTA 100 LA . 45
FE0, 1. 2, 3. 4, 5 dIERFLERRIIALO pL
CCK-8it, b ™ B, R anii>)S5 minfq
37 C. COMRRUMER S %ol A i bE 7246 iR
H1~2 h, K HMagellan for F50fifFr 22 4t & 21 iy
450 nmMOGEE (D) {H.
1.5 Transwel/NEFHNEZE LI N FLIFRE
HMRERIEBINEREE

K A transwell/)y 2 2 K6 I 2L R 8 40 i 2R
MDA-MB-45311iT 8 Fiz 22 RE 1. R Rl ik
[ Matrigel 3 i -5 JC L7 RPMI- 164035 57 44 iR
1: 7T RE, BHIRAE T2440ARHmA20 pL,
ZIGAE3T C . COARTRITECN 5% A M K5 57
o R B [ o 3 RO A U %) LR e 4
ZMDA-MB-453 82 F200 pL G135 )4 RPMI-
164085 323 h, FHR2 x 104>/ L 1Y %5 B F i T
transwell/NZE I, 24U B AFFLH A 800 L
WA E BIRPMI-164058 55 57 58 . R 2444k
HfinMatrigel 35 5 e s RS 0 40 (R R 28 BB T, A
JnMatrigel J& o i sy D) A 000 240 it 1) 3 #% g
M FRAE IR T 48 hE, F4%2 I [E E
20 min, SRJE4E Y10 min, 7EEDGEA D
e T BT R B A0 4 45 H R4 e
1.6 XAEB [ K] EPifiE ( Western blot )
NE B R RIEKE

SR YL48 i AR IR ZH RN 2 5640 41 i FH PBS 2%
M TE2~3 I, dEREEI T 2 1.5 mLE LA
H1, 8 000 r/min.0>5 min, F2E R, 7E4

HEGCTE T hn A RIPA S i RN 35k et 4 1 4100 61 5]
PMSF (1:100) , WITIRAIGK E24#1~2 h,
12 000 r/mim, 4 °CE.>30 min/5WH FiEWR . N
At s AR MR 51710% SDS-PAGE, #X
Ja &R ER ZPVDFRE, S%Ns U & iR
PREF60 min, HTBSTHERE3 G N A B-actin
CDK4. CDK6. MMP17HIMMP24—%¢ (1 :
1000) , 4 CRERKBELK. KH, HTBSTH
W3V, IMAZ$137 CIAE1 h, TBSTUE3 G
JMECL& GG T A0, KFImage JAK{4FIET T4
25T I BE 53 HT o
1.7 FitZFAE

K HISPSS 22.0%F SL s 45 Rtk A r ge it #r . 1t
ORI EE Hx + 38R, AP Lh R H
Student K55, P<0.05 AR A G X,

2 4 R

2.1 miR-6775-3p7EZ IR B LA R R R RIATER
AL e A N FLAR A A MDA -
MB-231, MDA-MB-453, MDA-MB-468FIBT-
549, SR AIRTFQ-PCR %Kil X 4 Ff 40 ffg &
miR-6775-3pMRILAKF- R IR, FLIRE
Al ZFMDA-MB-231, MDA-MB-453, MDA-
MB-468 HIBT-549 i miR-6775-3p H A XF % ik
BN (1.02+0.04) . (0.80+0.04) .
(0.65+0.07) F1 (0.43+0.04) (&1) . H
1, MDA-MB-4534f /i FmiR-6775-3p & kK
A AR, HEE R SRR FIMDA-MB-453 40 il k47
miR-6775-3pl1id Fih 3255

1.5 7

-
=
1

miR-6775-3p
=)
W

Relative expression of

0.0 -
BT-549 MDA-MB-468 MDA-MB-231 MDA-MB-453

1 miR-6775-3p7EFL BRI 40 A ZEMDA-MB-231, MDA-
MB-453, MDA-MB-468f1BT-549/1{)3kiX
Fig. 1 miR-6775-3p expression levels in four human breast cancer

cell lines MDA-MB-231, MDA-MB-453, MDA-MB-468 and BT-549
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2.2 H#miR-6775-3p mimicsXtFL g IE 4 A
MDA-MB-453H1miR-6775-3pFi% K181

AR 523 F I miR-6775-3p mimicsHifbl) 7 Y
LRI A MDA -MB-453 )5, i RTFQ-PCR
BRI 20l P miR-6775-3p ML Juik R, 45
7~ , miR-6775-3p mimics¥% 4§41 MDA-MB-453
AL P miR-6775-3p 25K EENCXS HEZH B
ThEr, ZRAGIFE S (1198.00 +27.47 vs
1.00 £ 0.05, P<0.001, KE2) . DI L%dEgei,
MDA-MB-453 40 fifl & 28 i 2 55 B T miR-6775-3p
ik,

1500 -

1000 -

Relative expression of
miR-6775-3p

[
(=3
S

NC miR-6775-3p
2 RTFQ-PCR;%#illmiR-6775-3p mimics# i /SMDA—
MB-4534 2 FRmiR-6775-3p KIRIZZEL
Fig.2 The expression of miR-6775-3p in MDA-MB-453 cells
transfected with miR-6775-3p mimics or normal control (NC)
group was detected by RTFQ-PCR

The results showed that miR-6775-3p was highly expressed in MDA-
MB-453 cells after miR-6775-3p mimics transfection. ~": P<0.001,
compared with NC group

2.3 miR-6775-3p Al A&l ZL B 12 40 A A 15 54
fE

ARSI miR-6775-3p mimicsi% YL 28 FL M 40
lEMDA-MB-453)5, & HCCK-8i%HiMmiR-6775-
3pXTFLAR I A M B BE T I R2 R . ARG R AR
1. 2. 3. 4KRMID 50 4 T HBORIID, 50 0 HLIE N
YAAR T Lk, S5 ILIE3, FERLYLER2
3. 4KJ5, miR-6775-3pid ik 7L iR e 4 i
MDA-MB-453 /#3858 J1 5NCX B4 AH LL B
A (552 KR/450K . 3.34+0.74 vs 2.15 +£0.25,
P<0.05; SE3R/E0K: 5.45+0.97 vs 3.41 £0.56,
P<0.01; 554R/E0K: 6.78 +1.21 vs 3.99 £ 0.81,
P<0.01) , ZRWA5HFE L

2.4 miR-6775-3p Al BEMHI FLAR AP R T
FRZEBES

ARSI — 4 K Ftranswel liT 2 fl {5 28
SCEG KM miR-6775-3p % 3L 40 B MDA -
MB-453iF B R 2R JI 2 m . 45 R BoR,
HYemiR-6775-3p mimicsZH i # FI{E 22 1Y
A H ¥ EENCX IR B > (R
105.60 + 8.69 vs 223.40 + 13.41, P<0.001; f=
7. 22.20+3.31 vs 54.80 +5.60, P<0.01) ,
ERAGITFEL (K4) o D EEdEEN
miR-6775-3p 1] BE 1 il FL I8 40 B 1 i 78 AR
£,
2.5 miR-6775-3p# I FL AR = 4 A CDK4,
CDK6. MMP17F#1IMMP24#)3ki%&

R FEMiR-6775-3p i il 7L R J5 41 i 1
B . BB FURZERE 1 0 AL, ASBE SR H
TargetScanfE 2 FEFUNAS ), miR-6775-3p5
2 i ] 499 A 1 MR M R R CDK 4 FICDK6
VL K 20 M A= 28 i B bR i YIMMP 1 7 HIMM P24 11
SUTRAFHEL G (K1) o NEE FiRSS &
DS TE M, FRATTHEE N R RHRTFQ-PCRL K
MMDA-MB-453 4 i %% 4+miR-6775-3p mimics
JGCDK4., CDK6, MMP17HIMMP24HmRNA
Lk, SERMESAFTR, HYmiR-6775-3p
mimicsHIMDA-MB-45340 i FCDK4, CDK6 .
MMP17HIMMP24 mRNA ft) 3¢ 15 7K S 24 [t %ot B

10
—— NC

—m— miR-6775-3p

*k

D450 nm

3 miR-6775-3p3tZLAREE I AIMDA-MB-45318 58 &€ 71 I 540
Fig.3 The effect of miR-6775-3p on the proliferative capacity of
breast cancer cell MDA-MB-453 was measured by CCK-8 assay

" P<0.05, compared with NC group; ~": P<0.01, compared with NC
group
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200
150

100

Cell numbers

50+

NC miR-6775-3p NC miR-6775-3p

miR-6775-3p

Migration Invasion

B 4 TranswellSEL46 % £miR-6775-3p mimics/a FLARE 4 FEMDA-MB-453KE B B L4k S
Fig. 4 The migration and invasion capacity of MDA-MB-453 cells after transfection with miR-6775-3p mimics was detected by transwell
migration and invasion assay
A: Transwell assay, crystal violet staining (x200); B: The re§£1ts showed that the migration and iqyasion capacity of MDA-MB-453 cells was
significantly decreased after miR-6775-3p mimics transfection. : P<0.001, compared with NC group; : P<0.01, compared with NC group
#1 miR-6775-3p 5 4Bl AHAE Bk T4 E A EECDKAFICDKE, R MAAREZEBIEXIERMMP17FIMMP24R 4 & L&
Tab.1 The binding sites of miR-6775-3p with the 3’UTR of the cyclin-dependent protein kinases CDK4 and CDKG®, as well as the cell invasion
and metastasis related markers MMP17 and MMP24

Binding sites Predicted consequential pairing of target region (top) and miRNA (bottom)

Position 626-632 of CDK4 3° UTR 57 ...AGACUGGUUAAAUUACAGGGCCU...

hsa-miR-6775-3p

Position 1470-1476 of CDK6 3° UTR
hsa-miR-6775-3p

Position 377-383 of MMP17 3’ UTR
hsa-miR-6775-3p

Position 528-535 of MMP17 3’ UTR
hsa-miR-6775-3p

Position 1141-1147 of MMP17 3’ UTR
hsa-miR-6775-3p

Position 1484-1490 of MMP17 3’ UTR
hsa-miR-6775-3p

Position 2030-2036 of MMP17 3° UTR
hsa-miR-6775-3p

Position 89-96 of MMP24 3’ UTR
hsa-miR-6775-3p

Position 98-104 of MMP24 3° UTR
hsa-miR-6775-3p

Position 1025-1032 of MMP24 3° UTR
hsa-miR-6775-3p

3> GACCCCGUCUCCUGUCCCGGA

5’ ...CUUUAGCUAUGUUUUAGGGCCAU...
3> GACCCCGUCUCCUGUCCCGGA

5’ ...GCUCCCGCCGGCCCACAGGGCCU...
3’ GACCCCGUCUCCUGUCCCGGA

5’ ..GGCUCCCUGGUGCUCCAGGGCCA...
3 GACCCCGUCUCCUGUCCCGGA

5’ ..GCCGAUGCCACUCUGCAGGGCCC...
3> GACCCCGUCUCCUGUCCCGGA

57 ..CCAGGAUGAGGCUGCCAGGGCCG...
3> GACCCCGUCUCCUGUCCCGGA

5’ ..UGCUGGGUCCUGGGGCAGGGCCU...
3’ GACCCCGUCUCCUGUCCCGGA

5’ ..CUGGCCAGUGCUCACCAGGGCCA...
3> GACCCCGUCUCCUGUCCCGGA

5’ ...GCUCACCAGGGCCAGCAGGGCCC...
3’ GACCCCGUCUCCU--GUCCCGGA

5 .. AGGCAGAGAUGGCUGCAGGGCCA...
3> GACCCCGUCUCCU-----GUCCCGGA
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HBH TR (P<0.01) o >Rk Western blot3Z 54
K llCDK4 . CDK6. MMP17HIMMP24%5 1%
KL, 5 R R, % J¢miR-6775-3p mimics

FIMDA-MB-4534ii i H1CDK4 . CDK6. MMP17
FIMMP24 85 1) 52 15 7K - 34 HE e BB 2H B i [
(P<0.01, K5) .

A O e Y B |

=T B miR-6775-3P NC miR-6775-3p

G *k *k *k ok - —— CDK4

3] i i [ i

.g 1.09 ™ = = =

17}

§§ SIS e | CDKS6

g

x

5

2" ‘ S | MMP17

E 05

[0}

: I P | ez
0.0 T T T .

-actin
CDK4 CDK6 MMP17  MMP24 - ’ P

5 RTFQ-PCR (A) #Western blot ( B ) #&illmiR-6775-3p mimicsiMDA-MB-4534ffi/5CDK4, CDK6. MMP17FIMMP24#y
mRNAFIZE B RiE KT
Fig. 5 The expressions of CDK4, CDK6, MMP17 and MMP24 in MDA-MB-453 cells transfected with miR-6775-3p mimic were detected
by RTFQ-PCR (A) and Western blot (B)

NC plasmid was transfected into MDA-MB-453 cells as the negative control group. The results showed that the expressions of CDK4, CDKG6,
MMP17 and MMP24 in MDA-MB-453 cells were down-regulated after miR-6775-3p mimics transfection. ~": P<0.01, compared with NC group

T
miRNAJE T SRS 12 1) — R %A
YR N s A7 TE B AR RIS RNASY T, —BErE i %
JE K R R W R kK BT 3L
P L M L — RO, H RTLAR I 1
BITULFARN I, MR ZLA g r AN ] o ) S 2 2
SIRIREHOT . ARIY . PIAIRYT A YRR R
IPELEAIRIT B, VR B IR TRy, i
R AR T TR SR Y g
KSR FHEY AU M AERE, ™
S LR R A 2 SRy, SR 2
AR oA, 2 YA DX — B 2R )
2,
AWFFELE R FW, miR-6775-3pREAS L
IR AN AR . IR AR ZBRE . A T i—4
PRITmiR-6775-3p il FLAR I 40 M i 5 . ERE I
1RZERE I FALE], FRATTRH T TargetScan 7.2
102 B0 FE X miR-6775-3p F i A $0 35 A R4 7 7
M, 4550 % FmiR-6775-3p-5 40 g J5 1 25 1At
PRI 1 CDKAMICDKG, L A 21 {2 22 4 b

3 7

AEYMMP17HIMMP24(%3 UTRAEFELE 507 £

240 M S 300 2 P RO PR A R (cyclin-
dependent protein kinase, CDK ) J& TZ &/
SRR TR 1, 43 CDK1~CDK133: 134 i
ST RENE S AR I 1 (cyclin) Bl &
PEAERT, St B4 M R
HHFFEFEY, CDK4MCDK6M 4l i G,
R ST, R AR A R A 22 57 St AR
T AL b g B0 4 7 7 TR SCHEVE A 2 . MMP
FIRJE T — PP B P B K il L RE 6% [ i
AN M AP, T AR A e A i TR T L S Y
AR, TEIRAE B 45 28 5 7% 7 T R 4% 2 )
L MMPL7SEMMPE A TR,
8 T £ 11 SR T 10/l S 2 A R S R
4 )R IKE#4 (a disintegrin and metalloproteinase
with thrombospondin motifs 4, ADAMTS4 ) ,
HE— 20 oK fif A 5 OBE TS 2040 i A S o
fit 1, MMP24JE T — b 6 7 5 5 4 I 2R 1
fitf ( membrane-type matrix metalloproteinase,
MT-MMP ) ZZRM DT, AMUAEIEH 24U a4
FHERTK, TEZFhISALRY g rh s % UHA [ 7

A\

1=t
B
1=t
B

o> o>
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FF IE, %  miR-6775-3p7E SLARERLBAN D HIRIA M E XS AR MBS T N BIE0

BEfy ik T

TATHBISE LI, miR-6775-3phEil it 454

21 5] 4 A 1M M R B CDK 4 FICDK6
DL K 2 M AR 28 i o bR i YIMMP 1 7 HIMM P24 1
3’UTR, i e EZLIRE 40 P mRNASR
TRV FATOKF, DT 0 ) L i 400 e P 3 7

TR HRZRRE T

(& % X W]
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