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Abstract

Key words

Background and Aims: A great number of studies have demonstrated that long non-coding RNAs (IncRNAs)
play important roles in the occurrence and development of cancers in recent years. IncRNA RP1-85F18.6 is a
newly discovered non-coding RNA, which is overexpressed in colon cancer tissues and cells, and can promote
the proliferation and invasion, inhibit the apoptosis and regulate the cell cycle of the cancer cells. However, there
are no reports of studies about the IncRNA RP1-85F18.6 in breast cancer so far. So, this study was conducted
to preliminarily investigate the expression of IncRNA RP1-85F18.6 in breast cancer cells and its effect on
proliferation and cell cycle.

Methods: The expressions of IncRNA RP1-85F18.6 in breast cancer cell lines MDA-MB-231, MBA-MD-468,
MCF-7 and normal mammary cell line MCF-10A were detected by qRT-PCR. MDA-MB-231 cells were
transfected with RP1-85F18.6 silencing sequence (silencing group) and negative control sequence (negative
control group), respectively, using the untreated MDA-MB-231 cells as blank control group. In the three groups
of cells, the proliferation abilities were measured by MTT assay, the cell-cycle distributions were examined by PI
staining flow cytometry, and protein expressions of Ki67, proliferating cell nuclear antigen (PCNA), cyclin Al and
p21°'"" were determined by Western blot analysis.

Results: The relative expression levels of IncRNA RP1-85F18.6 in MDA-MB-231, MBA-MD-468 and MCF-7
were all significantly higher than that in the normal mammary cell line MCF-10A (all P<0.05). The OD ., values
at 24, 48, 72 and 96 h after transfection in silencing group were all significantly lower than those in blank control
group (all P<0.0S). In silencing group compared with blank control group, the proportion of G,/G, phase cells
showed no significant change (P>0.05), but the proportion of S phase cells was significantly increased, and the
proportion of G,/M phase cells were significantly decreased (both P<0.05); the expression levels of Ki67, PCNA
and cyclin A1 proteins were significantly down-regulated, while the expression of p21'"" protein was significantly
up-regulated (all P<0.05). No statistical differences were noted in all above indexes between negative control
group and blank control group (all P>0.05).

Conclusion: LncRNA RP1-85F18.6 is highly expressed in breast cancer cells, which may participate the
occurrence and development of breast cancer through regulating the expressions of proliferation-promoting
and cell-cycle-controlling proteins. Intervention of IncRNA RP1-85F18.6 and its target genes may be a new
therapeutic approach for the treatment of breast cancer.

Breast Neoplasms; RNA, Long Noncoding; Cell Proliferation; Cell Cycle
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1.1 Ziewr#t
NIEHFLIE LA RZMCF-10A K 2L
M HL ZMDA-MB-231, MBA-MD-468., MCF-73]
W HEEATCCA A . il rdf fKi-67 . 1458 20
MAZ Bt 5 (Proliferating Cell Nuclear Antigen,
PCNA) | AWM ETAL (cyelin A1) |
p2 1" HIGAPDH — BT K ¥t —Hilg [ £
Abcam/y A . DMEMZIMERT 724 H Gibeo A H]
Lipofectamine™ 3000 Transfection Reagentll
HThermo Fisher/A#, RP1-85F18.67L %k F %
(RP1-85F18.6-siRNA ) 5 BEXT T2 21 i I ik
AW RN F AR
1.2 XWHE
1.21 @iz HRAHEFT LRMTHNNKRYTE
37 C. 5%CO, M FE SR T IR WA M s 7246 1, BF
A A8 A 10%FBS 1Y D-MEM 41 it 15 3% 5
B3 KIHALMEIR 17K, RP1-85F18.6-siRNA 5 B ¥k
XF BT 91 34 H R 2 28R B2 60 nmol/L ] T G
MDA-MB-231 4 ifd 5 25 3% 37 J5 BO6 £ 248 il 43 1
34, UUBR A, B MR RO K& oA 1 X
A, M & U AT 37 C & T
LipofectamineTM3000 ( Thermo Fisher Scientific
NFE, FEED) 4y HE Y RP1-85F18.6-siRNA J¢
G BR8N Koas (O IR B e T siRNA
FF %) W TF: RP1-85F18.6 siRNA, 5'-GAC TCC
GCC GTG AAC CCT TCA-3', scramble siRNA
(siN05815122147 ) A PIHEXT HE siRNA JF 51,
1.2.2 qRT-PCR f#i Fl RNeasy Mini Kiti5]&( Jt
WHEZRAEWA A ) PR A A S miRNA, i
I qRT-PCR Uk i #% 20 #F 5 R ik 5, L GAPDH
W Z. PCREI W JF %] W F: IncRNA RP1-
85F18.6 iE]i: GGC TCT TTG CTC ACA TCG, ¥
il: AAG GAA ACC ACA GGC TCA; GAPDH iF
i]: ACC ACA GTC CAT GCC ATC AC, ¥ [a].
TCC ACC ACC CTG TTG CTG TA. JZi &4FH 95
°C 30 s, 95 C 5s. 60 °C 20 s3I 357FH, FH
BHRER CTH, R 272" 8 318 IncRNA
RP1-85F18.6 (A X} =ik .
1.2.83 smpe3gzase Hwl e MTT 2% E iR
41 BIPEXT R4 e A Ak BR AL 3 20 40 it 4 4 i
i 96 FLAREEFR40M, A E N 2% 10° 4/ 1L,
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0. 24, 48, 72, 96 h J5 4 %l hm A 10 pL MTT ¥
W, H] DNM-9606 i 5 SR I 2% 21 19 OD o0 s A
OD g o HIAEFR , B YL B 0] S B AL A, 22 T 40 1l
HmE M4k
1.2.4 AXmiiem z mie B8 RAH PLYL @k
N 0B S 3, K TR AL L B X R 4 R s kR
A UL e 35 7 Ja SR A R AL, L 800 r/min £
5 min, WEMIRE, F LW, HTE PBS %
W2 W, AT 75% LB, T4 CHEE 4 h DL,
1 500 r/min &> 5 min, 7 L3, PBSUEW, MA
400 L (1) PT YL A1 100 L RNase A ( 100 pg/mL) ,
T 4 CHEOLWHE 30 min, EHL, ¥ HPRUHEREFH
it =X 20 R 4SO 00 45 2 4 A R AT, 4t SR At A Y
PLA A ModFit #4753 0r, LW EE 3K, BOF
BifE .
1.2.5 Western blot M| & 3 74 % m It &) 21 & & & A

B UTER AL L B X B2 B 25 1k BE A AN R 3R
24 h 5, AR AAMMEE A, BCA EKIE
BMEMSE. Western blot FEUK 5. Heds ke 80 V
60 min, 2T E L 100 V 90 min, fiiJH2} TR,
—4t (1:200) T4 CHELR, =4t (1:500) T
37 CHM# & 2 h, PBSIEPE, ECL kKLl W3 )5 i
R e, AR AR A B A5/ A Image ]
BT E R EEAE, SERE S 3k, BOPRIMAE.
1.3 GitF4abE

Ze it 43 B R FISPSS 20.0 R A 4047, i1 %kt

LI+ drifE2E (x+s) Fon, W4l BUE L
BRI R g, 3L L BCR O 22500, TEA
B YA LR bR LS D- 46 56 17 9 41 18] Y [ 4,
P<0.05K 2 5 A Gt 7 5 L,

2 # X

2.1 IncRNA RP1-85F18.6 # ZLAR/E M & K IE

EIREAMRPRERIE

qRT-PCR/R, IEWFLIR R AMAMCE-
10AH1IncRNA RP1-85F18.6 M X £k N
1.03+0.04, FLARME4HHI ZAMDA-MB-231, MBA-
MD-468 2 MCF-7H1ncRNA RP1-85F18.64H %} ik
B9 2,58 £0.81, 3.33+0.53, 3.34+0.76,
FLIR A M ZMDA-MB-231, MBA-MD-468 &
MCF-7 HilncRNA RP1-85F18.64H % #3A58 ¥ 5 T1F
WILIR b E 40 ZRMCF-10A (¥P<0.05) ([&1) .
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1 IncRNA RP1-85F18.6 7£1E & FLBR |k B2 & FL AR % 4 A

APHRIA
Figure 1 The expressions of IncRNA RP1-85F18.6 in normal

mammary cell line and breast cancer cell lines

2.2 FELEKG

qRT-PCRE R WK, ¥ 24 h)5, DIBA
IncRNA RP1-85F18.6 X ik mM B F=H
XPHEZH (P<0.01) , T FIMEXS M4 lneRNA RP1-
85F18.64H X R ik i 525 (X} I 4 ] 22 = o4 i1 2
B (P>0.05) (K2) , #EARFEYKI, vJiTF

B2 HRHERNER

Figure2 Analysis of the transfection efficiency

2.3 IncRNA RP1-85F18.6 X $L B /& £ At 1 7 Y
A1)

MTTZ R WoR, fEF Y524, 48, 72, 96 h,
VLA OD o0 o EHH BALF 2 X IRA (3
P<0.05) , 1 BT HEZH 45 B 1) A O D g o 5 25 FIRT
MR 2 ¥ RG22 L (¥P>0.05) (E3) .
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Figure 3 The proliferation curve of each groups of breast cancer

cells

2.4 IncRNA RP1-85F18.6 X4 Bf1 Z) #A B4 52 i

HMgu24 hig, ZHEXMNBAGC,/GC M
(49.51+£5.12) %, SH (21.26+5.13) %,
G,/MI] (29.24 £1.69) %; FIMEXTHAG/G
(51.91+8.12) %, SH (18.98+3.23) %,
G,/M¥] (30.54+1.89) %; VLERAGC,/GC
(50.01+7.54) %, SH (29.96+0.13) %,
Gy/MH] (10.34+1.39) %, 5= XA LE, Ui
ERZL Y G /G M0 20 M55 Le ) S W i A5 £k (P>0.05)
S 40 M K e B T (P<0.05 ), G,/MIY 41 i %k
FEBIREAR (P<0.05) o B XT R 5 25 (1 ) e 2 ()
2 101 40 L 4] 2% S B e gt i L (H4P>0.05)
(KE4) .
2.5 IncRNA RP1-85F18.6 XM i1 1% 55 A £M Al &

HEXxEQRIENZ M

Western blotZ5 B o, TIER4IKi-678E %
K N0.42 £0.25, BAMEXT A1 1.02 £0.56,
X IR H1.09 £ 0.31; JIERAAPCNAE 152 1A
HON0.39+0.14, BMEXTIRAIN1.04 £0.23, =
XTI 1,12 +0.25; Ul eyelin AT #ik
HOM0.33+£0.20, BHMEXTIALN1.06 +0.35, =5
FIXFIEZH }0.95 +0.65; UTERHp21“"" £k
HN2.87£0.49, PIPEXTREZH 1.05£0.45, =
FXTREAL A1.11+0.24, PLER4LKi-67. PCNA |
cyclin AZEH R X EHEM TS AX Y (1
P<0.05) , VLR Ap21°"" R FKB T T2 F R
21 (P<0.05) ;5 BHMEXTHR 52 A X R4LKi-67 .
PCNA Keyelin A KP21°"" 8 (A 1k B 25 1
TGt FEE X ($HP>0.05) (E5) .
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B4 ZpEERNLER
Figure 4 Results of cell cycle analysis

three groups of cells
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P21C1Pl
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A

B 5 ZAaigaR M EEXEaREQN
Ki67. PCNA. cyclin A1 F p21"" 8 A &Rk

Figure S Determination of the expressions of proliferation-promoting and cell-cycle-controlling proteins

A: PLYE AN I B 252 4 A R0 o] e

A: Flow cytometry cell cycle analysis using PI staining; B: Comparison of cell-cycle distributions of

W R
I FIPERS IREE
W HiERaL

P<0.05 P<0.05 P<0.05
— —

—

A: Western blot %3l Ki67, PCNA . cyclin A1 Fl p21°" £ ik; B: &4

A: Western blot analysis

of the expressions of Ki67, PCNA, cyclin Al and p21°'" proteins; B: Comparison of expression levels of Ki67, PCNA, cyclin Al and

p21°"™ protein among the three groups

3 it i’
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PP A RAZ LR, ZRHN, ZRES
50 g AR TR S DR A ST R R R IR Y ok
TR R T OCHEE M PE T, TR g R ) A
AR B Rt N — RN TR, B
fEP53 . P21, IncRNAZ F% . IncRNARFI A
GRS E A RNA, Al i U A% s, R
HG S5 0 7= Wy PR Z M A W 2k i . ZFb
Inc RN A4 F 76 7L g g dl 40h Rk 2w, Al fE
Shy i o R S8 9 3 TR 2 5 L R 1 ke A R
YER IR S 55, IncRNARY R £
KW W WS KA IT B AN,
IncRNA BCRT 13 i # () miR-1303/PTBP3 {5 5 4l
PSR R IncRNA NR2F1-AS15 M) %
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IncRNA RP1-85F18.63E [H i 225 %t {k
EE R RGIEEEP300 " ks g,
IncRNA RP1-85F18.64% 43 5 M & A6 .
A" % PFIncRNA RP1-85F18.67E 4% 7 i h i
Fik, JF AR M SC g h & BUTE IncRNA RP1-
85F 18.63 ik B4 il 9 40 M 3G 7 . 1= 2% F BH ¥ 41
i I L 5 R 4 N S T LB G U A
#1ncRNA RP1-85F 18.67F FL A 8 40 M Al 1E % FL AR
A R AR AR, RATA M IncRNA RP1-
85F18.6 1 ik fit £ 7L I8 40 i 3 v b 522 v 3R Gk
SEOR 4k g m— 3" [, YiEIncRNA RPI-
85F18.6J7, MDA-MB-23 1 Jift 5% 20 o it 438 5 % 4k
I, $ERUTER IncRNA RP1-85F18.65% 3K Al 1]
i) L Je 200 L 4 5
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AN B2 455 11 1 B RN 240 B ) B S e 2 3L IR O
B R IRALE . Ki-67 F1PCNA 2 2 B 20 ity 4 5 i) &
RGP IR, Ki-67 A s AL
oL RE S . fRZB IR, 5 LR PSR
FEM G, R S 0k A7 fE B R P, Petrelli
P E Ki-67 fm 2 18 10 7L IR B 5 e A0 % I %
T Ki-67kFiL B FH . PCNAJESr T & A36kDAY
DNAR G & MR Bh & 1, FOAE 40 M 19 4 05 3
By H wEEAE, fESWERIRKE/E, G/C,
K G F ik AR, ey, REw R E
i FIPCNA | cyelin D1, F 0 ) 25 i 9
A0 M AE Y AR O R 9 AR 2 R e 4
ZUhPCNAW 2 m Rk, AR5, TIE4LKi-67
KMPCNAZFR KRG W EAM T UIvEX B4, 8RR
IncRNA RP1-85F18.6/% ik Al A8l i T HKi-67 &
PCNA &35 1M 400 1) LM s &40 348

21 it 358 A 1 O SON AR A 24, AN i R
%) R 955 5 200 M 3 7 DDA OG o Al B R I8 43 R S
SJEG,. Gy Sy GuRIMBIPY ARBER KM, Tl
ZRIncRNA RP1-85F18.67] H TMDA-MB-2317ES
() 40 M e, O BRI G o/ M 20 B L 9, 5% B DT R
IncRNA RP1-85F18.61] i 5S4 iy Lb 51 3% Jin ,
I BE A S 1) G o/ MUY Ji& Je A 22 53 24, 4 if S )
HEFRAG LIS o dEML RN 5 (eyelin AL/
CDK2/PCNAZE AW ) Wk Kp21°"' %k LY
200 it JE 300 S 0T L WD AR OGP, S 2 M, p21tt!
Al B eyelin A1/CDK2/PCNAK &Y, 1 BHE A 40
JE A SHAE A G/ M A58 & UL B Inc RN A
RP1-85F18.6 /)& ikJ5, cyclin AIZRIKTIH, 1
p21“"ERGA LiE, FWULEIncRNA RP1-85F18.6
ekl Fifeyelin ALFRIE K Fp219" 3%
Ik, R LR g 20 R ) e AR SR BE W, I BH AR
SHAHEA G,/ MY, DT 400 i LA s 40 S DN A Y 45
B, A 20 e A o A

2 b, AW L MIncRNA RP1-85F18.67EF,
BRgEE A E s, DiERIncRNA RP1-85F18.6
A S LR e AN N A, 5 S A0 A ) & A S
BH A, LK AT 6 5Ki-67 X PCNAFEFE A, K
cyclin Al?iﬁ]%ﬂpzl‘:”"iiﬁlﬁﬂ‘éo XFIncRNA RP1-
85F 18.6 K HAH ¢ I8 3L [H] (%) 1 101 n 68 hy ZL R 8 1996
T P AL B AR

AW FRAETE —E AR, B, % FRH
EHMEANERBAES —EWAR, HA
FE AT Y 40 M &R L BE AR R — 0 40 S AR Y L I e 4
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