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K55 IE4R TS RNA CCAT2 7 A [5] T &Y
ABRERNRESFIERILEH ST

N 2 2 A _1,2
B, 2B, AR, A
(1. BRNBERIRZE LG ARTIRIRE2EBE, L 2001205 2. [FBFR2EMEE A0 BB R0 5e e, Lifg 200120)

[H#EZE] B9 547K 43E% 5 RNA £ 57548 % # K 2(colon cancer-associated transcript 2, CCAT2) /£ R F) 1
AU Wy F ik Fo A A TR AR IR 2 ak Fe U], iR AR TCGA 2338 5 WU & &
CCAT2 = Luminal & HER2 e M = B b SURR J& & B 5 5T PR 20 22 7 09 & 38 /K T, 5@ it £ 4% 2 ¥ & Kaplan-Meier
Plotter 247 Luminal %! fo = [ M UM% &% A A 5 55 CCAT2 &k K -F 2 1A 48 % bk ; i it SUMR % 4w it 38 K € & PCR
247 #itl CCAT2 £ Luminal 7 $UAR J% 29 i, MCF-7 . T47D % = A 1 $URR J% 40 i HsS78T.SUMI59 & & ik /K F ;i it
WRLIRAL S B Ao A RAL I T, A ) CCAT2 ARR R SUREmAee) LM 45 A, 4558 CCAT2 £ Luminal B 5L
P 0 e 0 F A KT R EART = AR SU R an B ( P<0. 01) , A= B 4F B8 A8 CCAT?2 /& Luminal % F= HER2 Fa/b:3UAR
TR F AL (P<0.05) , /2 Luminal A 69 £ kKT 5 B4 4 K% 2 EAA X 4R, CCAT2 /£ = I M FUR A &k K
FHEEALEZRIE, WIEERTILHR BT CCAT2 UM M0 2 20 T it 12 & 48 Luminal & $LA%
40 it MCF-7 T47D ¥ 69 tm LR 50 el R 255 T A Z USRS el 09 A, 2538 MR CCAT2 & Luminal %
Fo Z [ M SUIRIE 7 K AR Bl 2 A%, T A5 H A8 A0 Fh T A SURRR 09 R UA KT Rt i T 5 My 4 A A

[KEEIA] s ammta kA2, SUMM; TR, BH#HHF

[FESES]) R37.9 [ XEIREL] A [ XEHS) 1008 - 0392(2022)05 - 0611 - 07

Expression and cellular distribution of long non-coding
RNA CCAT?2 in different subtypes of breast cancer

XIE Heying', WANG Tao®, ZHAO Qian®, YU Zuoren'*
(1. Jinzhou Medical University, Shanghai East Hospital Campus, Shanghai 200120, China; 2. Research Center for
Translational Medicine, Shanghai East Hospital, School of Medicine, Tongji University, Shanghai 200120, China)

[ Abstract] Objective To analyze the expression and distribution of long non-coding RNA (IncRNA )
colon cancer-associated transcript 2 ( CCAT2 ) in different subtype of breast cancer, which will be
useful to reveal its function and mechanism in regulating breast cancer. Methods TCGA public
database was applied to determine the expression levels of CCAT2 in Luminal, HER2 positive, triple-
negative breast cancer patients and normal control tissues; A online tool of Kaplan Meier Plotter was
applied to determine correlations between the overall survival and CCAT?2 expression levels in Luminal
or triple-negative breast cancer patients; Quantitative RT-PCR analysis was applied to detect the
expression of CCAT?2 in Luminal breast cancer cell lines MCF-7 and T47D, and triple-negative breast
cancer cell lines Hs578T and SUM159; Cytoplasmic & nuclear isolation and in situ hybridization were

applied to determine the substructural distribution of CCAT2 in different subtypes of breast cancer cells.
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Results

CCAT?2 showed lower levels in Luminal breast cancer cells than triple-negative breast cancer

cells(P<0.01). Compared with normal control tissues, CCAT2 was downregulated in Luminal and

HER2" subtypes of breast cancer patients ( P<0.05). Its expression levels were positively correlated

with the overall survival in Luminal breast cancer patients. In contrast, CCAT2 expression showed

negative correlation with the overall survival in triple-negative breast cancer patients. Endogenous

CCAT?2 was mainly distributed in the nucleus of breast cancer cells, but the percentage of cytoplasmic

CCAT2 in Luminal subtype of breast cancer cells was significantly higher than that in triple-negative

breast cancer cells. Conclusion CCAT2 may play different roles in Luminal and triple-negative breast

cancer, which may be related with the difference of its expression level and subcellular distribution in

different subtypes of breast cancer.

[ Key words] colon cancer-associated transcript 2; breast cancer; subtype; substructure distribution

FLHR IR R kB A 35K A i il 5 o™ i I R
Z—o 5 2020 AFHEF T A 2H 21 [ PR g hE B S LA
(International Agency for Research on Cancer, IARC)
(IGETT2F 55000, Lo Pk L B © sk i 1ok s 6
R PR B B S R TR
PRAGEE [ 43>4 Luminal A Luminal B, A A4 K A
F3ZA4K 2(human epidermal growth factor receptor 2,
HER2) it 35 FIFE S RE 4 R R ) T U 7,
Bdes , LG IR R B AT F B s & A AR, 5
ARSI Bed AR YT 720 . Luminal %97 R
SR EA R SR, N IR A Rk, BTG R
HER2 i 635 WA £ LAHT HER2 $L iRy 7 o 3107
FLJRCAE I R H Bl = M K 32 1K (estrogen receptor,
ER) 272 %K (progesterone receptor, PR) }2 HER2,
REBUAJE = BATEZUIE , SR IR AN BURE, Im K LA
I7 R R R o F R B AN R

e RNA 22— gmid etk A HHE—
Fh S 5N Rk PR S 2R DI RER RNATY | HR g
RNA #5470 /N E S A% RNA (small non-coding
RNA, small mRNA ) I £% 4F 45 i RNA (long non-
coding RNA, IncRNA)""™ | microRNA 258K £ 1Y
—RJIHEAESRIY RNA , W] {8758 mRNA R sl i - w8
B PP LncRNAs WA 2 fR5FVE2E A0 454
AR AEP 2R RER 24 4R IncRNA =
B R S L e QAR i ] O 3 1 R
JJ5 IncRNA S22 471 57 56 [N 53 Jm I 45 RNA HLAR |
AN ARES D) BE S AR R %) LncRNAs 76 i3
(R kA i e v R BRI, 2 5 A5 Ak
AT (22 IR AR ST

RS T A 38 ok /5 3 o 07 %8 % 30 IncRNA 45
EMA A G S AR 2 (colon cancer-associated transcript

612 -

2, CCAT2) fEFL IR A M 3838 S, 2 IR i W A
WA E A IR R AE , 7 = B R FL R 2k i LR 154
FEUIRE ™ ARWFSE i TCGA $HiE i K L o 41
R FE P 28704, & B CCAT2 7£ Luminal 73 i
AR, HR EM T =PI (P<
0.01), HEFRKIKF5 B H LR LG % VM
Xy #E—43Hr & B, CCAT2 7F Luminal %9 }2 =[]
P L R 10 A T 235 4 3 A A [ 2 7 JHE I 75 44K ot
PR DR 5 RIBIKF- S LS 53 A A K

1 #RERZE

1.1 mipfeis i

NFLARIE 40 i /2 MDA-MB-231 MCF-7,T-47D
SUM159 Fll Hs578T MLl A 56 A B R 4R A7
ATCC( American Type Culture Colle-ction) , £ 7E[A]
TR 2 a4y R B il AL = A i 5 b B D S5 557
R Ry ik JRAA 5 (1K) o B AR R ([R) By 97
( Dulbecco’s modified Eagle’s medium, DMEM ) |
100 U/mL 575 % 1 100 pg/mL 5555 2 10% A 2F 1.
7 (fetal bovine serum, FBS) ; 55 3: 5148 37 T 5%
CO, WA
1.2 RNA 42 BB 54 F 3R A B4k X 2B (reverse
transcription-polymerase chain reaction, RT-PCR)

FIIF TRIzol i85 [ FEBR CHE/RBHE (HED AFRA
] JHEBANIE RNA,, A HiScript® T RT SuperMix
Bl SN B (R v ME R LE MR R A R A D)
4T RNA 55 e Wi, #JH SYBR Green Master
Mix [ ZEER KRB (D) A7 BR 2 w] ] F Applied
Biosystems QuantStudio 6 [ E#k & /R B (HH )
FHIRAF ] #4729t 5 PCR W, GAPDH 1E RN
ZHEEH, R IE51 T, CCAT2,F: 5'-CCGA-
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WA 4%, KEEIESIED RNA CCAT?2 76 A [R5 SRR /Y Fak Bk K 0 4544 53 7

GGTGATCAGGTGGACTTTC-3'; R: 5’-GTCTTCTG-
GGCTGATGTTGC-3', GAPDH, F: 5'-TGCACCAC-
CAACTGCTTAGC-3'; R: 5'-GGCATGGACTGTGG-
TCATGAG-3',

1.3 @R &

PRCER LT i A BT LVE IR R 9% v & ( phosphate
buffered saline, PBS) PJEi&—K, JINA 200 wL 2% #hifk
A (10 mmol/L HEPES, pH = 7.9, 10 mmol/L KCI,
0.1 mmol/L EDTA, 0.1 mmol/L EGTA, 1 mmol/L
DTT, 0.15% NP40, 1% FIEHM SR | BIZR 5 )5 vk
IE 15 min, B0 (0242 7.69 cm, 13 000 r/min,
5 min) BTV, 355 R 405 435 0T A 4R T
VEARSRZZ R A PRV 2 IR, PBS PE 3 1K, BRI EGER
DUE, ZJEmgg i B(20 mmol/L HEPES, pH=7.9,
400 mmol/L NaCl, 1 mmol/L. EDTA, 1 mmol/L
EGTA,1 mmol/L DTT,0. 5% NP40, 1% & [ 47
) RIZR G 5 vk R 15 min 5B (B2 AR
7.69 cm, 13 000 r/min, 5 min) , JIE #FUTIE 5 40
0K 295 % 8
1.4 HAREIFTRE

50 g 4 HE MDA 10% -+ e FE BT R A -
SRV s Bk i 58 Ji FL Pk ( SDS/PAGE ) 43 &5 25 1 Jii
—HL(1:2 000 7 B ) G045 H I EE - 3 W 1R S i
[ glyceraldehyde-3-phosphate dehydrogenase, GAPDH,
sc-47724 , e B AR ( i) ARRA R ] 4HE A
H3[ab1791, M =Y RHE ( i) AR~ A ], — 4L
(1:3 000 Fi ) b BRAR i S8 Ak W g bR ic i e 1gG
[7074S , F8{5 38 ( i) A0 A7 BR A 7] ] R BAR
i E ALY IC P/ B 1gG [ 70768, FE {50 ( i)
AYKHIARAT ],

1.5 JRAndes

FIH In situ Ji 467 2% 52 100 & (b v 5 3 i 25 5
ARAERAF)  F U0 IR, 43R 7E 48 fLAk
I, %5 B2 2l 70% IR IR 58 1 100 pL 4% 25
FHRE [ , 2 Pl A S AN, 100 WL 355 W 3 PAT A4
ML BRI, M 100 wL BREHR G, 24387, 4K
WA 0. 1% 28 0Pl F 2xZE 0hii C \PBS ¥Eis, 47,6 —
TR 2 - IRFENS|E (47, 6-diamidino-2-phenylindole ,
DAPY) TAEMR A%, S LI , FE2OE ik
B R WL, 18S rRNA 54l 5'-CTGCCTTCCTTGG-
ATGTGGTAGCCGTTTC-3'; CCAT2 #5%}: 5'-T+TA-
CCTGGGCAGT + TGAG-AAACGAGA + ATCA + TT-
TGGACGACGCCT + TCATT + TCCT + TGCTGGG +

TTCCTGCCCTT+TG-3', ¥ % ¥\ wl A i Je 4tk
1.6 %itsas

K% F GraphPad Prism 8 Ab ¥ &ds , 45 1 L)
x+s Frn, P<0.05 HEFHAGIERE L,

2 # R

2.1 CCAT2 /£ 7R F) IR SURR KR 04 16 JRAB K 1 5547

| FH Kaplan-Meier Plotter %4 J4 , %} Luminal
K = FAPEFLIR IR CCAT2 ik K H 51l R B A= 47
RAHICHETT e TAF5E, 40 1 78, £ Luminal
RO AL FUMR g, BB BB AR R S CCAT2 Kbk
R EMEIEA (B 1A) e =R, B
FHEAEAF RS CCAT2 Kk K 2 7 1E A ¢ (K
1B) ., iX#bgh B R CCAT2 7F Luminal %3 IR 9
AIBE R RN, A B TRE R, miAE =B A
FUBRRE A AR R B R R IA AR TR S . X
A A AR 0 % 26 1 TAE— 30, CCAT2 78 = 1]
P L g 2 22 ek A T M s A e

A CCAT2
" R
0.8
3 0.6
i
& 04
0.2+
— {k73% HR=0.55(0.33-0.91)
00L— I'F:iféiﬁ logrank P=0.019

0 20 40 60 80
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. e =2 o=
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B 1 Luminal B Z[ AR5 =AEFLARES CCAT2
RIFKFSRBEFRZ EHHEXE
Fig.1 Correlation between the expression levels of CCAT2
and overall survival in Luminal and triple negative
subtypes of breast cancer
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2.2 CCAT2 /27 ) A SURR & 04 & iA 45 A2 5 A7

9 T 2 WA CCAT2 AR R AR (1)
IRFHE , ADFFE A AR S5 9% T Luminal %YL B9 20
Jfd MCF-7 . T-47D LA K = BF 1 2L B 98 40 JifL HsS78T Al
SUM159, il % RNA, il i RT-PCR Kzl T CCAT2
263k, WA 2A ffR, CCAT2 7£ Luminal %% i
FEANM MCF-7 1 TA7D 1Y 335K F B 5 K T HAE
=PRI 40 Hs578T A1 SUM159 By ik, #F
— 25381 T TCGA %4fs 2 808 19 Luminal %Y | i
S5 114 9 = BARYFLARIE 36 ) HER2 PHH: (HER2™)
FLMR o 28 55 Je 96 I 1E B X MR, &l 2B R,
CCAT2 7t Luminal % &% HER2" F, It Jis 41 23 1 32 35
BFERTIEH A2 (P<0.05) , #F— LR CCAT2
£ ER" FLIRIE MR DB

Kk

A

(%0 —_—

FIXFMRNAZFE HE K
O = N W A Ui N 0 0 O 5
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Feik i (Expression-log2 FPKM+1)
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(=) (3]
’ .

1
<
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1E%  Luminal}! =[Pt HER2
(n=96) (n=808) (n=114) i3k
(n=36)

2 CCAT2 7EA[E I 2 2| R 923 20 B ik 2
e PR BE K RIXFFES T
Fig.2 Expression of CCAT2 in different subtypes of
breast cancer cell lines and patients
A: CCAT2 7t Luminal %13 B 488 F0 = B P4 LM 2408 rh 19 2R 3k
JK3F;B: CCAT2 7 Luminal %! = B4 HER2 i 3 1k U 7L B
I PR B Y 187K 5 "P<0. 05, P<0. 01
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2.3 CCAT2 ERF A SURE & 64 20 oL T2 45 M) o
Xl

CCAT2 7£ Luminal 1 K = B 1k L B8 1) ik
KA AT T REAN R, 2 75 5 AR AN N 43 A
S 15 SIS B [ P o 1 1 N R P i N S
Luminal Y, %988 40 i K2 = FH M 0 IR 962 440 i o 4% 43
B9, W6 20 S bR A5 4 GAPDH. B Al it A A i
H3(HE M) B8 H KB (B 3A) IR T AHE
FE R A A M A% 53 8 O vk B T SR L a3 il o &
RNA J5 , i i3 2¢ 6 22 & PCR J5 3%, &l T CCAT2
FEAS () SI. 74 L J 987 200 it S 85 49 (400 J I B 20 P A% )
(1) 75 £ ( GAPDH {E by 41 i S5 b 25 490 119 B P X6 L)
& 3B ~3D iz, CCAT2 7 = B 1 3L I 9 40 g
MDA-MB-231 ()43 45 &7 LA A5 b7 10% , 41 i %
i 90% (&l 3B) ; 7F Luminal %! if & 20 il MCE-7
H1 T47D Hr CCAT2 B 43 A1 i e i Lo o5 25%,
IR 75% (K 3C 3D)

A B
20 2
4 4 % . VHZI /Ut
AR M g it
GAPDH g w— 36000 iﬁ 10
=05
00 SO
S
RS
C D
2.0 2.0
_ M _ il
i§ 1.5 = A% ‘\j; 1.5 = YfififIA%
<J'§ 1.0 (Jﬁ 1.0
=
0.5 0.5
0.0 0.0
Q& RN
Lo Lo
o O Radie

B3 CCAT2 FEAE MY 2 R s 40 Bk 48
FZAA R RIES A
Fig.3 The distribution of CCAT2 in nucleus and
cytoplasm of MDA-MB-231, MCF-7 and T47D cells

A BRFEGEE KA B A% o B G AR & R (113K ; B, CCAT2 7
MDA-MB-231 4il fifi #% 55 40 i 5t b (9 F 35 4> 4 ; C. CCAT2 7E
MCF-7 40 fiat% 5 40 B () 2635 734 ; D CCAT2 7E T47D 4 fif
JB 5 4 A 14 2Rk o A
HilE— B WAE R CCAT2 J A% 43 #i i B 53 25
BRI BIBNE I T CCAT2 JE i 2238454t , 2 e
Luminal %7048 40 i MCEF-7 1 = FF 14 7L i 9 4t
MDA-MB-231 FF Ji& T 4 5 % e e i 7 A, LA 188
rRNA {1 BHYEXT IR (B 4A) , 4553 B %, CCAT2
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WA 4%, KEEIESIED RNA CCAT?2 76 A [R5 SRR /Y Fak Bk K 0 4544 53 7

F£ MCF-7 4l JfL i 48 M 5 55 240 B A% 350 A 43 A (1A
4B) ,{H{E MDA-MB-231 #fiJffi h | CCAT2 £ /31
TEZH AR (18] 4C) . CCAT2 7 MCE-7 4 iy J5i 1 5%
Y6 2 T HAE MDA-MB-231 4 i) 5 (19 %6 5
BRI, T AR B ST AR

A DAPI

18S rRNA HIt

MCF-7

50 pm

[~}

DAPI CCAT2 HIt

4 JFEHIZF LW ER CCAT2 7 Luminal 23| PR
MCF-7 4 % = FF 1 MDA-MB-231 40 i B AR &) E G153 7o
Fig.4 FISH showed the localization of CCAT2 in MCF-7

and MDA-MB-231 cells, 18S rRNA was used for the
positive control of cytoplasm
A 18S rRNA 1E g 4l ff 55 4347 (¥ FHAE X B8 s B . CCAT2 7E MCF-7
A AR 99 5E 5 C. CCAT2 7E MDA-MB-231 411 fitd 7 15 56
FE L

MCF-7

MDA-MB-231 O

3 W #

ARGty e DAL R AN Sy 2 A PR P SR ) R 7
CBRERER T H 21 4 IR RIS 7 B R g i
DA EREIRE . JUH AL AT RIB 5E AL,
7R T NAHEERZH 97% L) P48 TR gmfd B A,
TEMIE St S e AR it BE PR £ 45 IncRNA & 4%
SRR, LA X e 1 200 % AR P )
L N IncRNA 45 B iR 25 ) ik
(colorectal neoplasia differentially expressed, CRNDE )
TESS B FUMRE T B 1 L S8 2 S e 3k
i VR T A, B BUS RN R P AR AR &
W TAER I IncRNA CCAT2 76 — FAVEFLIME AN A 5
IR ek A A Bk Jg, {2 CCAT2 7E Luminal
TIZUBRIE AR SR R AR WA FEAIGE

LncRNA 3) it 5 78 40 i 1% S0 43 #i %5 1) AR

X Zhang 251 R I, LINC00641 3 4345 76 5
Bt DS eV R K H L DR T R e B 2 B
) Bz 240} — 8] 78 51 % 4K ( epithelial-mesen-chymal
transition, EMT) , HAWH 5T % B0 il B8 5 7 A 5
57K 1 ( metastasis associated lung adeno-carcinoma
transcript 1, MALAT!1 ) == %5 (v 78 5 9 41 i (4 40 i
¥, RS A M s B v > ARG & ITE LR
FRA L, CCAT2 FE MM TEANMIAZ , D& o A T2
MoJdt, (HAEAS A I 7Y FL B g8 o, CCAT2 #E Luminal
BRI AR 5T e8] (25 % ) 2 v T HoAE = B
FLIRE A0 BT Y L ] (10% ) o JCH BB 2 A B
FE K ¥ CCAT2 7E Luminal %) ZL I T fg & #5400 96
BN, HERIA KT 5 B A AR R B IEA G, i A
=V A A SO T EE . HED CCAT2 FLH
S AR M AN [R) D) R AT 52 A 4 I 25 44 4
WA, TEMIE T, GbilkZ S, 45
T8 B AR W ok FE, H 5 R 3k AL A AR A
LncRNAs A 7540 Jl A% FIZRE 1A 2 18] 57 8 704, $¢ o
HolGE2 5 Tman R | g gl > |
H, ABFSE 0 %A S CCAT2 78 £k i AR (1 43 A 155
I, DO R 5 S EAR ST I (R, AHDCHIFFEARGE , K
BEAE SRS L R H A miRNA B AHAE T, V8 4 B Jed
KA N kRS AE Luminal BFL L CCAT2 18
2 o rh SRR K P T, BT REAT miRNA AHEAEH],
M i R SE [ 5 o 1T BB R RNA 25 & & H1E
I, TR 5 AR OGAR 558 %7 . >4 IncRNA 43435 76
YU A%, AT BE e S R B SRR I 1 45 5 T8
R G, IR PSS & B K 41 DNA , P8 40 ¢
FHEMFIE T

ARSCHAR TR AR g 2L CCAT2 76 A [R)E
AU i b B[R] ) R R AE , 3 KA B T 1 B
CCAT?2 JA#5FL B i B REFN 43 1ML, o vl BE MR
I7 AN R AU 2L A 8 B (AT 0 SEL B S IR R AR g 2
LR e Dy Re AR — TR A
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