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LncRNA AC006449. 2 ] DY & 42 ¢ i 1 575

KA "

(rmFTat+FLERAERHM, M 510220)

WE  K4%3F % 7 RNAs(long non-coding RNAs, IncRNAs) ;2 — % L& @ R % #4942 49 RNAs, %
AR A, IncRNAs £ T8 09 K A X A EF 209 4E R . GEPIA #¥% B %5 4 qRT-PCR %4 R 42
7 ,IncRNA AC006449. 2 297 £ IR0 P oy R ik & B 3K T EF 4040, B 297 £ /% fm e o oy R -
AT EFIPE Lk mpn, #t—F 5 LI, IncRNA AC006449.2 49 R ik T 597 £ 55 8 K4 £ 89
TG fi Ak, HBARK DAt sk A B AR X 5 90 % Bk F R M LA A TNM o4 £
X, mRT AL AT 7R I, LB AC006449. 2, 97 £ & 4n e 69 3§ 78 Fo T AR L T AR ) IR AR W T A
AC006449. 2 Z )5 | 3% 20 JL 69 38 5i Fo T A S AL /) B3 a |, IR N AU BF 50 K I, AC006449. 2 =T
LR ga e R B AR X R G p21 Fe p27 e RGAF, LA A & @ Bax 49Kk, M TELA TEK G Bel2
R KF  RAIR I LR e e 3 gh . LR AR 4 RAEN IncRNA AC006449. 2 297 £ 5 4a Ji
TRLR IR T AER

XEEA  KEEZ% A RNA; AC006449. 2; 97 £ %, M fiigsh,; FMmIAa%

FE4SES R737.31

LncRNA AC006449. 2 Suppresses Proliferation of Ovarian Cancer Cells

ZHANG Xiao-Jun "
( Department of Clinical Laboratory, Guangzhou Red Cross Hospital, Guangzhou 510220, China)

Abstract LncRNAs, a class of RNAs without protein coding ability, play important roles in tumor
progression. GEPIA combing with qRT-PCR assays indicated that IncRNA AC006449.2 was
downregulated in ovarian cancer tissues, comparing with that in normal tissues. Meanwhile, expression of
IncRNA AC006449. 2 was much lower in ovarian cancer cells as compared with normal ovarian epithelial
cells. Further study demonstrated that IncRNA AC006449. 2 was negatively correlated with poor outcomes
of ovarian cancer patients. The relationship between AC006449. 2 and clinicopathological parameters was
also investigated. It is showed that AC006449. 2 was related to tumor size and distant metastasis, but not
age, node metastasis of TNM stage. Functionally, restored AC006449. 2 obviously reduced proliferation
and colony forming ability of ovarian cancer cells, whereas Knock-down of AC006449. 2 yielded opposite
results. Furthermore,, we found that AC006449. 2 obviously enhanced expression of p21, p27, and Bax
but reduced expression of Bcl2 bat mRNA and protein levels. In conclusion, IncRNA AC006449. 2 acted
as a suppressor in ovarian cancer.
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ARABET- R E AR TR EZEA, HE, R
HUFARATE ) 73 FHLH, 325 0 S & AR R SR i R s
W, -3 08 76 1R 97 FE R R SR T I Y 5
ZA,

K 8% 4F %% #5 RNA (long non-coding RNAs,
IncRNAs ) J&—2 K B K F 200 nt H T8 M 5 40 04
HIRERY RNA™ WRAWTFE % B, IncRNAs TE KB .
eFe JATT T AR 5 DNA 145 | 43 fbFn ik
PR AR AR A ThARDT L AT R IR
S8 &I, IncRNA AC006449. 2 78 5P S50 41 41 h iy
KA BRRERTHETEFAL T EREE, H
AC006449. 2 /)R k1t 5 G 59 £ 3 A0 22 () T 171
FIE, AC006449. 2 fvi F 17 S Yefa il HoAL st A i
2 ANAN BT ARG, 4K 486 bp, B A ID N
ENST00000618407. 1, A 7% $ 78 b i 3C ik 5 i
b 455 IncRNA AC006449. 2 75 5P 559 vh 4 ] e
4y R,

1 #RERE

1.1 R EES

N IEH 50 8L b Bz 40 0 HOSEpiC K B 5 9 41 ity
A2780 . SKOV3 CoC1 Fll HO-8910 ¥y 7% 5 S 46 28
PRAF . B R A M R F B 10% 6 4 1L ( Gibeo
N B 1640 55553 (Gibeo AT W £E 37°C 5%
CO, MKEFRAR TR
1.2 IEERER

TERE ARG R B ARG A 2013 427 A
F 2018 4F 4 HARARLE IS 1Y 51 S B E FARIRA
FOEH IR RA L Nr A, Horb DN Em A2 49 f4] ) 1E
HHPEL L 34 ], B TF ARARAGLAE - 80°C VKAE H
2 A B D FBE VTR, i1t 50 AC006449. 2
Fe ik 5 U BLI I R E SRR 3 IS A A e
1.3 REMEKRIES

AC006449. 2 12 F K FUkL LV-AC006449. 2 Fl1X}
REFCRE TP 12 5 B BB LV -sh-AC006449. 2 FlI
MR A ) M2 e A=A BR A Hl, 7E HEK-
293T A AR P FE A e U W 43 R & 7
H4 500 WL AR s 5 VR R A A A 24 b,
BB A 1 pg/mL WERSEE 20 58 4 15 95 B 0 vk H A
SElE, PRECH TR A B A 7%, SR 98O E i PCR
ARKLI AC006449. 2 TE 45 4 ffd v i Fe ik 1, DUBA &
AC006449. 2 F25E 4 M Bk A1 40 40 it Ak 2 75 Bl 2
ST B T A ST B A R FR T MR A 44 O A2780/
AC006449. 2, %F BRZH 1y 45 24 A2780/ Vec; 4 1 1)

ST TP AN R iy 4 4 SKOV3/sh-AC006449. 2, %t
HR2H Ay 44 N SKOV3/sh-con,
1.4 ERWHEEE PCR

W H ARG AR 2 B 045, A TRIzol $EHL
ZAALE RNAs B e S il cDNA . RARAE YA R
/A H] InReute IncRNA qPCR Detection Kit JHF qRT-
PCR, BC® WAL & . IncR IncRNA premix 10 plL,
Forward primer 0. 5 nL, Reverse primer 0. 5 pL,cDNA
Bt 1 pL,ddH,0 #h% 20 pL, 7E BioRad Z¢)G5E &
Y FBFTiZ R F:95°C 3 min, 95°C 5 5,60°C 15 s
(40 DIEER) . MR 270l 31 5 A X 2 s &L
GAPDH & ¥if 51 #): 5'-ATTCCATGGCACCGTC
AAGGCTGA-3", GAPDH T ¥if 5| #: 5'-TTCTCCA
TGGTGGTGAAGACGCCA-3', AC006449.2 I ¥if7 5
¥ .5'-CAAGTCCGCTCCTCCCATTA-3', FifF5|4) 5'-
TGTAGATGTAGCCTCTTCGTCCC-3'
1.5 Western E[JjR44 il

AR RIPA I i g A 2 H A5 40 i, $2 1
AR T, BCA JEREINEE (A R E, HEN
AT SDS-PAGE, 31 200 mA, 60 min 14 5144
PAGE Ji§ I iy 8 (A i 2571 {855 A PVDF JiEE I, =il
5% R4 W E 2 h, ¥ p21 p27 .Bax Bel2 Hl B-flL
sh i [ Pk ( Fir B PERI A cell signaling
technology ) 435 PVDF BE 0% &5 1 %, BRAR 1 1k
YIEEBEC — L= R E 1 h, ECL fb22 & 6K
BEATMNRSE,
1.6 MTS ZHAIG5E T

MTS 55 H Promega /A Fl . K5 H b5 41 il LA
1 000> 40 it/ L 1) %% B2 40 96 LAk , 1 10 4>l
L, BRLRG 3L 200 WL, % K 5 o pr B 1% 95 3 1
W, FE0.1.2.3.4F15dfilA 20 wl. MTS, % i 55 5%
3 h,460 nm 5 £ FL AL X WOGIE
1.7 FiREERMA LR

W AR 40 T8, R FR AR B R 3 ANFL (6 FL
), AifE 4351k 250 4~ 500 4NFT 1000 4,
B 3 d e SE RRTIRI IR, KL 2 2R, 324l
JRE IR, T4 PBS YRR AN 1 WK, i A T4 H
500 pL, ZHRFEE 20 min, 375 H B, 19% 45 55 5L
410 min, BHKVEGE AR, FARE
1.8 SHitEHZE

P R SEs 3 B 3 UL L AR RS SR T ¢
BAERF M+SD 71, SPSS 19. 01 #4440 i T 3k
PGt AT, W A R) 25 53 R I ST REAS ¢ R 30 8
T E T, P<0. 05 FRGilaa 25,
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2.1 AC006449. 2 £ S E R RIE

1 33 7E 26 B4 2 GEPIA ( http :// gepia. cancer-
pku.cn/) 73 B OF S0 I S5 L b 22 R R AR
IncRNAs, %55 % B, AC006449. 2 & 426 14 B 5 J#
A h IR A BUR 0. 135, 7F 88 il 55 4 4 rh 3
RO EOE 41,214, 78 AC006449. 2 78 B 5§95 41
Al BRI (P=1.97e-94) (Fig.1A) . NIGIE

(A) Gene Symbol Median (Tumor) Median (Normal) Log2(Fold Change) adjp

2.2 0135 41214 5217 1.97¢-94

oV
(num(T)=426; num(N)=88)

Fig.1 AC006449. 2 expression was decreased in ovarian cancer

X —Z5 0 49 51 B B985 2 SURN 34 (5l 55 41 2
K AC006449.2 1Y 3% ik &, 40 Fig. 1B Jif 71,
AC006449. 2 7EBP Bl AU ) Rk & B E T
HApm o5 A8 R85 (P<0.0001) , £85EHT
PEGTE R PCR 45 54278, AC006449. 2 75 B 5138 4
O RS S vig = ot o o 7 - O ] A S R N
Feiki, AC006449. 2 75 A2780 B EL95 41 Jifd v i) 26 3k
AR AR, 7E SKOV3 B 5L 40 M b i1 3R 58 B B
(Fig.1C) .
B)

20+ P<0.0001
e

g .
£ 151 o*
£ —
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2
= T |e®
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el
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Normal Ovarian cancer
(n=34) (n=49)
©)
1.5
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k%
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HOSEpiC SKOV3 CoC1 HO-8910 A2780

(A) AC006449.2 expression pattern was predicted by

GEPIA databank. vs Normal, P<0.001. (B) Total RNAs were obtained from normal(n=34) and ovarian cancer tissues(n=49).
AC006449. 2 expression levels in these tissues were determined by qRT-PCR assay in three independent experiments. ( C) qRT-

PCR assay was carried out to investigate AC006449. 2 expression pattern in normal ovarian epithelial cells and ovarian cancer cells.

vs HOSEpiC, ™ P<0.01. Data were presented as mean+SD of three independent experiments

2.2 AC006449.2 55 SR I KRFERFUEHEX

T BT AC006449. 2 15 5P L8 4 2 1 1 R
PR, R Z0 W LG T 49 5150 558
BH T AC006449. 2 11 3¢ 1K 5 HIG PR BFAE 19 #H 5
£, 4 Table 1 ff7, ACO06449. 2 15 17 5| b} 895
Hrh ARk, 7E 32 1 0P i R IRk H LR
TN DN SR AR AR M S5 RS S TNM 431 T
PR EPTREE R Ny NN B o s % I B I S
GEPIA ¥ 4531 T AC006449. 2 5 51 §145 H 3 T
JE RSN . 45 R A B, ACO06449. 2 363k 1Y B 5
T R T B S AC006449. 2 3634 Y B 5195
HWE I (Fig.2) .
2.3 AC006449. 2 7 i 5P & 72 20 A 12 38 70 52 FE 2
RS BE

HIRVE AC006449. 2 75 5P 558 th A I RE , 7640

MK T AC006449. 2 AR IA | WLE 4 it 14 5
Mve BT M AE J1 . W0 Fig.3A iz, ¥ AC006449. 2
1t Ik FURL LV-AC006449. 2 7 4% 293T 4 Jfd | £ %
12 9% B, U 12 0 BF MR G A2780 4l L. gRT-
PCR &5 R & B, 5 % B 4 &, i % &
AC006449. 2 2 AC006449. 2 ) FKIK 5 9. 12 fF
(Fig.3A), % T # W 18 % # B K LV-sh-
AC006449. 2 4L 293T 4l , fu 2& 18 95 5, FH UL 18
G T WYY SKOV3 il , qRT-PCR 45 4275, sh-
1#%F AC006449. 2 MIUTERSCR fie M e, T e 4L
F5E (Fig.3A) . 1k AC006449. 2 J5, A2780 4
YL P 3 B BB T AT M v B fE ) e 3 IR TN B4
(Fig.3B, Fig.3C) . Ifi7E @ filk AC006449.2 J5 , B
SR A ML SKOV3 Y3451 B 71 F1F-He 5 T L e

i W5 (Fig.3B, Fig.3C) .,
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Table 1 The correlation between AC006449. 2 and clinicopathological parameters

ACO006449. 2 expression

Factor Cases High( =2 fold * ) Low P value
All patients 49 17 32

No. % No. %
Age (years) 0.739
<45 13 5 38. 46 8 61.54
>45 36 12 33.33 24 66. 67
Tumor size (CM) 0. 007
<2 30 6 20. 00 24 80. 00
>2 19 11 57.89 8 42.11
Node status 0. 879
Negative 31 11 35.48 20 64.52
Positive 18 6 33.33 12 66. 67
TNM stage 0. 062
-1 29 7 24. 14 22 75. 86
II- 1V 20 10 50. 00 10 50. 00
Distant metastasis 0.013
Negative 34 8 23.53 26 76.47
Positive 15 9 60. 00 6 40. 00

% The patients were divided into two groups by fold change of 2 (breast cancer tissue expression/ normal tissue expression) as a cut
off. The expression of AC006449. 2 in each sample was subsequently classified as either high level ( = 2 fold) or low level (< 2 fold)

1.0 —— Low AC006449.2 TPM
—— High AC006449.2 TPM
Logrank p=0.041
0.8 n(high)=212
n(low)=212
5
E 0.6 4
=
2 044
)
0.2 1
04
I T I
0 50 100 150

t/m

Fig.2 AC006449. 2 negatively correlated with outcomes

of ovarian cancer patients The correlation between

expression of AC006449. 2 and prognosis of ovarian cancer

patients was estimated via GEPIA software

2.4 AC006449.2 50 5P & J&
RAUVATHAEBRNEFIX

H AT, A SCE Wi AC006449. 2 T 41 i b1 &L i
REIGST, T BT AR 0 T HLEL, R A qRT-
PCR Fll Western E[J3ib £ A | A6 0 20 At &1 30 40 5 85
BRI TR E AR RS R, SR A,
A2780 41 il #k v, i Fe ik AC006449. 2 H] B i 14 A
p21 . p27 Ml BaX LRIk &, [0S R Bel2 193

AEAmEPER

ikt (Fig.dA) o S —S )2, 78 SKOV3 4 e
ik AC006449. 2 7] I EFEAR p21 p27 Fl BaX HEH
33k, T B I Bel2 1 3 3k & ( Fig. 4B)O HZ,
ACO06449. 2 Grfay 45 ok L6 35 D] 1) 3R 38 30 A i it —

RIS,
3 iFig

L 9 W 5k B, A B0 S P S R R A Y
IncRNAs RZZ15 T B0 B RE Ih & e e ie
I 32 A B AR, A D B P w4 AL 5 A 3
RE'™ o TEOPEE T LI A AR DG I s AR 1
( metastasis-associated lung adenocarcinoma transcript
1, MALATL) A LA (K A S 2 B9 55 988 40 A 14 3%
P ARZE TR ML w56 R . T i MALATI, 4R 5h Al
PR U0 B ANM K A G/ G, S BH | 5 5 1% 40
JE U8 T, M Py AT ) R A A KM LneRNA
ABHD11-AS1 WATE ST SV e

HEEFWHRHANW KL R, dRBZ
1ncRNA , AT AR E B SR A I A G A L IR R R S
UUERIZ IncRNA , AT SRAGAH R Y520 R ABLI T 5T
% B, ABHD11-AS1 7] 5 RhoC a%/n S
RhoC ,p70s6k1 ,MMP2 #1 BCL-xL, {L#k RhoC 7] i
I ABHD11-AS1 % B9 L35 40 M i 4fk 3h £ 02,
HOXA11-AS 75 i 559 41 41 EPB@%%LEE'A%%?E
TEIEH B 85 20 LR R Gk, 40 M 2 BB BT 9T k 3K,
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g 06 s =
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0 e T — Q
Vec AC006449.2 0o 1 2 3 4 5 <
t/d
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= 3 —e-sh-con -
2 -& sh-AC006449.2 S
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Fig.3 AC006449. 2 evidently suppressed proliferation and colony forming ability of ovarian cancer cells (A) qRT-PCR
assays was performed to measure AC006449.2 expression after overexpression or knock-down experiments in A2780 and SKOV3
cells, respectively. vs Vec, ™ P<0.01. vs sh-con, ™ P<0.01. Vec stands for ‘ vector’. Sh-con stands for ‘ control group’. Cell
viability (B) and colony forming ability (C) were analyzed. vs Vec, ™ P<0.01. vs sh-con, ™ P<0.0l. Data were presented as
mean=+SD of three independent experiments

(A) A2780 B)

89 IVec Q@P‘q} 6 SOV be‘@g’
EAC006449.2 RES ?»00 1 sh-con ok & ?»CQ
£ 6 s -: 51 - Hl sh-AC006449.2 &
£ 61 p S
(=% 27 =
5 41 -p & - p27
Bcl2 S
o [
p21  p27  BaX Bel2 p-Actin i

p21 p27 BaX  Bcl2

Fig.4 The mechanism of AC006449. 2 function in ovaerian cancer cells (A) Restored overexpression of AC006449.2 in
A2780 cells. (B) Knock-down of AC006449. 2 expression in SKOV3 cells. qRT-PCR and Western blotting assays were performed to
measure expression levels of cell cycle and apoptosis related genes. These experiments were carried out for three times. vs Vec,

" P<0.01. vs sh-con, ™ P<0.01

HOXA11-AS A R L 5z B 5598 40 i pY 4 4 32 F% A0

1RZRHENT . HICMZE I 3B it GEPIA %4
&I, AC006449. 2 7EUN IR S ik it i &1L
TIEF AL, MAE S WG PR R A rh s 6 E 13X —
gEAL . AR SE A& B, 1 358 AC006449. 2 1]
I B S Jes 40 i 184 R SF- M v B O A RE T, AR
AC006449.2 J& 19 2] # o 1y 45 . 45 R &R,
AC006449. 2 7E 5P 5190 Al B8 & #5109 X+ A9 3
VE .

MEE DTS IR, & P IncRNAs B9 3R 15 5 Mg

I Ao LR I A A 2 TS B DA O A SR
WESZ, IncRNA FALL 1% 5 R 41 45 D1 H0R 2 35 5 00 1
SRR UG A DG LR 5 T AR SEAIE S FALL AT
BMI MIEAEFH, W] p21 F ik Taurine b 8 3
1 (taurine up-regulated gene 1, TUG1) 7£ JP S 95 H
(1% 15 5 98 7K 20 9% A1 FIGO 43 39 % B AR 5608
NEAT1 5 FIGO 4319 i 439 izt s 4 #% TEAHOC
Kaplan-Meier 43 H7iESE, b AT NEATI 5 5 80 &
HRZEMBUSIEME . mRIEM CCAT2 5P 4
P BH R 2Z TG (FIGO 431 8 1A 43 2 R 378 vty &
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B oM e AT BF 5T P o kR,
AC006449. 2 55 ) 51 957 5 A7 % Ik 0 45 5 B K&
TNM 53 B0, (F 2 59 A K/ N ze s i 7% %5 D) A
%, GEPIA #4315 8 $2 7K, AC006449. 2 5 by §i
R E B 220 W A O, ML B 5T & B,
AC006449. 2 ] |3l p21 . p27 5 BaX ik, [
TIHPLA T A Bel2 R IA R, RSN R TS
AR R R PN S5 B A AC006449. 2 1 1E H
B ARSI 53 F-HL
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