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HANEZFEE T T8 LncRNA CCAT1 FiA3HDE] MDA-MB-231 40 ff1iss |
ITRMEZE

PRk, £ R, & B oR ORL R &l BHFL & T, etk
Lo HR R EZ R, Hl 220 730000

2. VHREALKRER, BVh i 710000

3. Hil B RN AR E SR =, Hlr =0 730000

4. HWilAmRERERS TEY S FEAPHETIAE R E SRR E, Hl 22 730000

H E: BHY EIWEWE ALY (dandelion polysaccharide, DP) A /NT-3E RNA (small interfering RNA, siRNA) #
MR K BEIE SRS RNA (LncRNA) Z5J@ M55 35T 1 (colon cancer-associated transcript 1, CCAT1) X =¥ 7L RS
MDA-MB-231 #ifiludsd. iTf. 1228 LA 5i#44k (epithelial-mesenchymal transition, EMT) {5201, K% DP HUFLIE
ATREM A T AL JFask  FEZREUE TR CCAT1 EAL MR H A P 2 R KIE, qRT-PCR 340 CCAT1 78 LAk 41
Rz RKIL, DP (100, 200 pg/mL) % MCF-10A. MCF-7. MDA-MB-231 40/l CCAT1 ik 15201 LA K siCCAT1 %f
MDA-MB-231 4iffi s CCAT1 KA FEM; CCK-8 T4 KR SZIEAN Transwell L5673 HIAE M DP B4 siCCAT1 % MDA-MB-
231 OIS o SRR ZRRE S BRI s 78 LR E0E T B 750 CCAT1 R #EEE R M ¥EEE R & 42 1015 53 ;. Western blotting 4
Il DP Bk4& siCCAT1 % MDA-MB-231 4fifl EMT #H G 1 X 2 188 B (protein kinase B, Akt) /¥R & HuiHE-3p (glycogen
synthase kinase-3B, GSK-3p) /4HfuJEH#1% A D1 (Cyclin D1) /] #%E AK#i 4B 6 (cyclin-dependent kinases 6, CDK6)
GEIEMTCHEAREEN ., R 5EFEEHLSLEFEIRE LA MCF-10A MLk, CCATI 8 NFLARE 4 43R40
MR (P<0.01); S5XIBAHLE, DP 27T A A MDA-MB-231 & MCF-7 4HHl7 /) (P<<0.05. 0.01),
{EX} MCF-10A 4% S B ; 5 MCF-10A & MCF-7 4iJg#iEL, DP A &2 F i MDA-MB-231 41iirh CCATI ik
K (P<0.01); 5 siNC 4L L0EE, siRNA W] .35 F#{K CCATI £ MDA-MB-231 4lijig 1% 1% (P<<0.01), H DP (200 pg/mL)
BcA siCCAT1 FEINE K T MDA-MB-231 4l CCATI HIFRIE/KT (P<0.01); H3FIR4L K siNC i, DP (200
pg/mL) Al siCCAT1 ¥JRE40#] MDA-MB-231 403 77 (P<<0.01), H DP (200 pg/mL) Ex& siCCAT1 % MDA-MB-231 4l
T ARAEIE BRI E (P<<0.01); SXHHELE A siNC ZHEHEH, DP (200 pg/mL) 1 siCCAT1 #JEEHIH] MDA-MB-231 411
HIERAIEZE (P<<0.01), H DP (200 pg/mL) BE4 siCCAT1 #i#] MDA-MB-231 4T fAME 26 IVE A B 9] & (P<
0.01); 5#phA DP 8% siCCATI AitL, DP Bt siCCAT1 4t MDA-MB-231 40fs EMT A2 & 11 E-cadherin ik I
W N2 (P<0.01), N-cadherin 1 Vimentin 2 HRE N AENEE (P<0.01); ELAEY LA CCATI EHEHIL 1
929 AN, IXULEUELIR T EAETE RNA BAW 1 JE ) FHRWE. F5HS. BRRmScatbyidts; sE0nagEsyg
JERE . TEAEIENLEE 3-U¥ (phosphatidylinositol 3-kinase, PI3K) /Akt {55 iEEs; SR K siNC ZHLk%:, DP (200 pg/mL)
F1 siCCAT1 ¥JfE N MDA-MB-231 ZHffih Akt/GSK-3B/Cyclin D1/CDK6 15 5B & p-PI3K. p-Akt. p-GSK-34.
CyclinD1. CDK6 & HEIEKT (P<0.05. 0.01), H DP (200 ug/mL) BE4 siCCAT1 5 FHI ff Hocst B A N A E AR
F (P<0.0D). £5it DP BEL siCCATI1 &% MDA-MB-231 45, T8, {228M EMT #tfE, HHLHIATHE S TiF
MDA-MB-231 4lifig - CCAT1 K&k M| Akt/GSK-3B/Cyclin D1/CDK6 15 5@ H K.
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Dandelion polysaccharide inhibits proliferation, migration and invasion of MDA-
MB-231 cells by down-regulation of LncRNA CCAT1 expression
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Abstract: Objective To investigate the possible molecular mechanism of dandelion polysaccharide (DP) against breast cancer by
observing the effect of combined siRNA-targeted silencing of long-stranded non-coding RNA colon cancer-associated transcript 1
(CCAT1) on the proliferation, migration, invasion and epithelial-mesenchymal transition (EMT) of triple-negative breast cancer MDA-
MB-231 cells. Methods Online data tools were used to analyze the differential expression of CCAT1 in breast cancer tissues. qRT-
PCR was used to detect the differential expression of CCAT! in breast cancer cell lines, the effect of DP (200 pg/mL) on the expression
of CCATI in MCF-10A, MCF-7 and MDA-MB-231 cells and the effect of siCCAT1 on CCATI expression in MDA-MB-231 cells;
CCK-8 assay, scratch assay and Transwell assay were used to detect the effects of DP combined with siCCAT1 on the viability,
migration and invasion ability of MDA-MB-231 cells, respectively; Online data tools was used to predict CCAT1 downstream target
genes and target gene enrichment signaling pathways; Western blotting was used to detect the effects of DP combined with siCCAT1
on the expression levels of EMT-related proteins and key proteins in protein kinase B (Akt)/glycogen synthase kinase-3f (GSK-
3B)/Cyclin D1/cyclin-dependent kinases 6 (CDK6) signaling pathway in MDA-MB-231 cells. Results CCAT! was highly expressed
in human breast cancer tissues and cells compared with normal tissues adjacent to cancer and normal breast epithelial cells MCF-10A
(P <0.01); Compared with control group, DP inhibited MDA-MB-231 and MCF-7 cell viability in a dose- and time-dependent manner
(P <0.05,0.01), but had no significant effect on cytosolic MCF-10A cell viability; DP significantly downregulated CCAT! expression
levels in MDA-MB-231 cells compared with MCF-10A and MCF-7 cells (P < 0.01); Compared with siNC group, siRNA significantly
reduced CCATI expression in MDA-MB-231 cells (P < 0.01), DP (200 pg/mL) combined with siCCAT1 more significantly reduced
the expression level of CCAT! in MDA-MB-231 cells (P <0.01); Compared with control group and siNC group, both DP (200 pg/mL)
and siCCAT1 could inhibit MDA-MB-231 cell viability(P < 0.01), and the inhibitory effect of DP (200 pg/mL) combined with siCCAT1
on MDA-MB-231 cell viability was more significant (P < 0.01); Compared with control group and siNC group, both DP (200 pg/mL)
and siCCAT1 inhibited the migration and invasion of MDA-MB-231 cells (P < 0.01), DP (200 pg/mL) combined with siCCAT1
inhibited the migration and invasion ability of MDA-MB-231 cells more significantly (P < 0.01); EMT process-related protein E-
cadherin expression was more significantly upregulated and N-cadherin and Vimentin protein expression were more significantly
downregulated in MDA-MB-231 cells treated with DP combined with siCCAT1 than with DP or siCCAT1 alone (P < 0.01); Online
biological tools predicted a total of 1 929 CCAT1 target genes, which are mainly enriched in RNA polymerase II promoter
transcriptional regulation, signal transduction, transcriptional regulation and other key biological processes; Enriched pathways were
mainly involved cancer, phosphoinositide 3-kinase (PI3K)/Akt signaling pathway; Compared with control group and siNC group, both
DP (200 pg/mL) and siCCAT1 down-regulated the expression levels of p-PI3K, p-Akt, p-GSK-3f, Cyclin D1 and CDK6 proteins in
MDA-MB-231 cells (P < 0.05, 0.01), which were key proteins of the Akt/GSK-3p/Cyclin D1/CDK6 signaling pathway, DP (200
pg/mL) combined with siCCAT1 application had a more significant effect on the downregulation of above proteins (P < 0.01).
Conclusion DP combined with siCCAT]1 significantly inhibited the proliferation, migration, invasion and EMT process of MDA-
MB-231 cells, and the mechanism may be related to the downregulation of CCAT! expression in MDA-MB-231 cells and thus the
inhibition of Akt/GSK-3p/Cyclin D1/CDK6 signaling pathway.

Key words: dandelion polysaccharide; breast cancer; colon cancer-associated transcript 1; protein kinase B/glycogen synthase kinase-

3B/Cyclin D1/cyclin-dependent kinases 6 signaling pathway; migration; invasion
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LM Lot A DL IR IR . 2020 AR A EK
FeEhtE Ge B o FUIEET R R I 20 226 Jif1,
FET- 68 JifFI. Ak, FUE I RS W AR YT
BIRAS TRK R, (BRZHEEW S E KN
2, a2 =B FLRE Ctriple negative breast
cancer, TNBC) . TNBC & — iz 2k
(estrogen receptor, ER). Z#¥IZ 324K (progesterone
receptor, PR) FIAEKEAKEF 2 %Z24%& (human
epidermal growth factor receptor-2, HER2) 54 BH
L AR, o P LR R Y 15%~20% ),
H T TNBC SSPERRRE 5 AR 28 M ik HLoh = R e 4 5
2590, Kk, B TNBC fIAmALE . F-HBH
TR HE RN B 245 G O D

R B 2 I BRI, PRI A 2
Mo ZIBRIAEEENE, R AT HAth 2 5
PO S R IR R IR R S 23
FRERRY], AR T BATIR . P2
PEAN, HPUM R AE R E N R ED . A 2
(dandelion polysaccharide, DP) s MiHATE Taraxaci
Herba tRHSEIUMZHERIY, IS, A0,
FIRfbE. HEabE. AN, SRR IR, H
AP, BUE. Brat. PriEA. FRIBE. $Rm ek
JIRIZTEE D R A A AEVIRALE i B, DP
AEs P15 SR F-1a. Chypoxia inducible factor-
la, HIF-10) FHILE N R A F1 (vascular endothelial
growth factor, VEGF) HEHIIFRIA, FRELHIwEAG
WEILEE 3 ¥ (phosphoinositide 3-kinase, PI3K) /&
FH¥405 B (protein kinase B, Akt) 15518 B 130 H)
il i T A RO DP 4 AT 3 Pk e da B Ak
AT FR) 22 #0081 e B A, AT 440 ) e 400 i
HepG2 1 Huh7 B4+, [FIRF, £ DP 4b3 5 B
Hepal-6 F1 H22 [f)/NRIRI ZH 23 i kAR B IR T
[ 6o 8L, 72 Lz o, DP BENS I 01 41 1G5
PRI TSI NFLIRE MCF-7. SK-BR-3 A1
T47D AHAEEFHIERP19, PLERFFERIE, DP AMY
ARSI 228 R 2T AR R 24 B 2 1
Dige, 1 HASARKSDEERS. H DP $it TNBC
FIsZnn TNBC ik s e/ b,  HARMLHIANE 2 o

KB 9ES S RNA (long non-coding RNA,
LncRNA) 2 —RKERT 200 ML H R M
RNA. A5 H], LncRNA 2 5175 e 40 i
K&, BFEAMMIGEE. WM MEER. T, =728
AR Z1EI . LncRNA 25 A SCHE 7 1 (colon

cancer-associated transcript 1, CCAT1) #{iESE7EFLR
e FERIA, U 2 VB AE TS AR bR &
Y, CCAT1 [ F It 1 i 4% 5N RNA-148b
(microRNA-148b, miR-148b) ()71 ok et 7L ez
A PR 80T UMDY . CCAT 3@ I ) miR-
218/8%F8 5 1 (zinc finger protein X-linked, ZFX) {5
S L TNBC 4UMUMG5E . AR 2R, T
K, LA LncRNA J9#E g ) b 25 R0 L 7y Hiih e
BURIRIBEFE H 23 2 o BIFFURI, & B R Er
RNLBh & FH 22 M08 1 1-/x X RNAL (actin filament-
associated proteinl antisense RNA 1, AFAP1-AS1) H]
0510 N TR e 4 PG 398 B L 3T R RN b R T T A A
(epithelial-mesenchymal transition, EMT), F7EARN
A R L e 4 P ) R M) s ZE At A,
B F @ FH LncRNA # LA KK+ B
(transforming growth factor B, ATB) &1k 1M #il| fJ&
2 0 FR) A% R4 i 79 0S); 2235 3085 F I LncRNA
R} ZRIEXFEK 3 (maternally expressed gene 3, MEG3)
AR RAMNH 75 VU AR 24 1) JE /N P e J 3, IF
BT, At AR, A TR
Yral LGB HE [ R IncRNA CCAT1 Fik i) i j
UM AEATIEAE T, SR, DP G /ML RNA
(small interfering RNA, siRNA) #E[a]77TER ] CCAT1
i) TNBC 2 FIHLHIBIF T i AR WARTE -

Akt/HE R g -3B( glycogen synthase kinase-
3B, GSK-3B) {5 Tl 2N B LG 55 FiE
Bz —, FEZMEIER AR GG EEIEH,
Wz 5 Mg, Mo, T, 238 EMT K&
DNA 252 VAR, %45 5 R E0E j5 ol it — 24
WO TS T R R R gk e, i A A
D1 (Cyclin D). JASE A KBPEREEE 6 (cyclin-
dependent kinases 6, CDK6) %581, CyclinD1 £ H
e EENEEAZ —, @5 CDK6 45T
Cyclin D1-CDK6 B &Y 4MIM Gi 1A S JHid
W, IR e, O A B FLIESE Cyclin D1 7R
e 4 v i B A S 1T Cyelin DI BRI |
B fE B BOE TS, B E Sl AT
PI3K/Akt. 222505 E H MBS (mitogen-activated
protein kinase, MAPK) {55 1@ %%, H4bh, fil
IRF RN, iTFIE CyclinD1. CDK6 ] {i i3k fif
JATRS . 1RZ8F1 EMTRO2, [K I, F-FRAEHEHH
Akt/GSK-3p/Cyclin D1/CDK6 15 5l KIRF=H)
XTI TNBC HAR AR e B B2 = .
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AT B ARS8, WE DP Bt 4 siCCATI
X} MDA-MB-231 ZHffif%E ., i£5%. 1238 & EMT it
FEMIREM, 24T CCAT1 Z 5 1(E 5 im, ST
DP ¢4 siCCAT1 14| MDA-MB-231 4l 58 . if
. 1228 % EMT tlReM 7T URFENLE], MR LA
CCAT1 RHESWRIGIT TNBC HIHE M 259 M 254
A PRSI0 A HE AN BE 2 Bl R S

1
1.1 mpe

NIEH FUIR R 40 MCF-10A 4Hftk (RIX
Wi A A R A IR A AL #ih5 CL-0525), 143 3~
48 ANFLJE MDA-MB-231 4tk GRS i3
A BHER AT, #itS CL-0150), t£E 7~8 1%;
N FLIRJE MCF-7 giffatk (b BB B b4 i
L5 CL-0149), 45 7~8 X,
1.2 Zam5iH

DP (#it'5 SP5220, Fi&E/4(=90%) M H IR
RHEREIR AT MCF-10A 404 55 77 7= Git
5 CM-0525) T H B SR A RHE A PR A A 5
DMEM EfiRE 3 (b5 C11995500BT) i [ 35 [
Gibco A7]; JAA4RIMNIE (LS S711-001S) TWHTFESE
Lonsera A 7Fl; HERR-BHHEREAHBHR (IS
J180034) %y 1 2% [F HyClone A ] ; CCK-8 it & Gt
5 CKO4) 3 HAFMZA¥]; riboFECT™ CP Buffer
(10 X ). riboFECT™ CP Reagent. IncRNA Smart
Silencer NC#1. Ribo™ h-CCAT1_Smart Silencer-3+
NJ& CCAT1 514 (54159 C10502-05. C10511-
05 . Inc3N0000001-1-5 . Inc3211122065326 -
LQP0002977/8) I [ |~ M i Bt {2 kb A7 PRA Wl 5
P2 ¢DNA [ i 3R M & TB Green ekl
FrfE e &R (5 40 51 9 TKR-RRO47A . TKR-
RR820A) W 5 H A Takara A+ ; HaPi N Vimentin £
TR, %Pt E-cadherin £ TEEHA (S 205
N YT4879.YT1454) I H ImmunoWay Biotechnology
Company; ftHi A N-cadherin HLIEREHUA. RPLA
GSK-3B Byt PR, bt A\ p-GSK-3B HomfEfi A,
Pt N CDK6 HrafEhifd (57378 ab76011.
ab32391. ab75814. ab124821) WJHJ:[E Abcam 2
Al; %Pt N GAPDH Z wfEdifk. i p-PBK £
TP (543508 AF7021. AF3241) T H 3EE
Affinity A%]; %P PIBK BTTREHUA. GBI Akt
BATLREGUA PN p-Akt BT BEHUA TN Cyclin
D1 HraFERUR (573705 4249T. 4691T. 4060T.

2978T) M HEEE CST AF]; HRP Axic L FEdish
IgG —Ft (L5 S0001) W4 H 3£ [H Affinity 2.
1.3 ¥=5

Heraguard ECO ifi# TAES (3£[E Thermo A
A]); BXSITF B B RS (HA Olympus AH]);
FTC-8000 %! LightCycler® 96 %! qRT-PCR X (¥fi1-%
RAT]D; /NEIFEE H KA, PowerPac Basic BY/NEY
Trans-Blot #E[1f# (Z£[E Bio-Rad A #]); ¢600 HL£ 1)
AT UG 240 (3£[E Azure Biosystems A o
2 ik
2.1 HHpEIESE

MCF-10A #8557 AN FLIE
MDA-MB-231. MCF-7 40 & 10%6 4 M3 F
1% 5 5 R-HEH RN DMEM mR IR, £ 5%
COs. 37 CEHMFTFHE:FE. MaiMufh & A 3] 80%~
90%, F TrypsinEDTA ¥ IHAL, 1 000 r/min &0
5min, %1 :2 #ATAEREEIE.
22 YHRRFRE KA

{f Fl riboFECTTM CP iR 7 £ A1 RiboTM
IncRNA Smart Silencer 17| 7E MDA-MB-231 4fi g
UUER CCAT1 #£ik. CCATI siRNA [REEF4, LLTE
NI S 2 A AT RERR ) sIRNA E N ARFEFR I Csi-
NC), ¥l MBHEEMERGRAR A K. H
riboFECTTM CP % J4iAFfI7E 6 FLAR L 30%~50%
(P2 P 2 B 34T siRNA 564, IR0 E 48 he
B B KA MDA-MB-231 418, L 200 pg/mL
DP AbFE K404y DP (200 pg/mL) 41 ¥ si-NC.
si-CCAT1 7352 MDA-MB-231 4iiffit, 1EH
SINC. siCCAT1 41; ¥ siNC. siCCAT1 4 Bk e
MDA-MB-231 4 /it 1 F§ H] 200 ug/mL DP Ab#AE
SINC+DP (200 pg/mL). si CCAT1+DP (200
pug/mL) ZH s B PG IE 2H i N & A B g 11
DMEM 557
2.3 CCK-8 #M4mpasE

BOS A K AR 400, Trypsin-EDTA JREGVH AL
Je AR, K 3 X 103 AN A 21 96 fL
BRI B S A, K 35 RS R B AN TR o B
JE (100 200, 400. 800 pg/mL) DP [FHifRs 53,
SO AL IR “2.27 TR kb E . WES A O
FERRAIM RTINS B 25 RE 7R ) . SRR (R8s
Fhm AN B 54 R 7R3, B % 4 ME L.
Sy AIAbEE 12, 24 A1 48h, HCH4HMIILIE “2.2” TR
TEAC RGN, 5 E 48 h. BEJG N CCK-8 TAEWR
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(10 pL/AL), FEFRAFHINE 2.5 h 5, RGN
5E 450 nm ARG (4) {H, TFEYIAE R,

MMIAFTT R = (A s —A 2e)/(A e —A )
24 HEPEERFEEAN

1E 2k #0 ¥% 2 AnnoLnc2 ( http://annolnc.gao-
lab.org/) 1 RNAinter (www.rnainter.org/search/) il
M5 CCAT1 A EAER Y miRNA, il A SE ik
i miRNA . 25, i 7F 4 & % ENCORI
(http:/starbase.sysu.edu.cn) Tl miRNA [
BK. FiH DAVID 78R 22 4R H ok I #E AL [
HEATHE R AE (gene ontology, GO) IhRE K i #l 3k
RS EREFHAGERE42 T (Kyoto encyclopedia of genes
and genomes, KEGG) il & HE 71T,
2.5 @RT-PCR #&ll CCATI EEFIX

AR R HANM S, F RNAiso Plus 55 & H2 Hs
RNA, #MEZIREHNEAE 260 nm/280 nm I
K ALK I RNA MR . AR 4 6l 7 & i B P 48
riboSCRIPTTM mRNA/IncRNA RT-qPCR Starter Kit
BT QRT-PCR ¥EA I % 2H40M CCATI HI5R
IR, CCATI B MBI AV EARA A 7]
$eflt, GAPDH 51¥)H b iim s ey, 515
FINF 1. BFRFEHY DNA RF&MHHN 42 C. 2
min B{E IR 5 ming SRR 37 °C L 15 min,
85 ‘C. 5so SRH] 2728L T CCATI AHX RIE

&1 514955
Table 1 Primer sequences
S FF3 (5°-37) K /bp
GAPDH  F: AGTTCCACGGCACAGTCAAG 252
R: TCTCATGGTTCACGCCCATC
CCATI F: CACCTACGCATACCTCTGCTTC 141

R: TGATTGCTCCTGTTTCCCTTTG

2.6 XRSLE

ff /) Mark 275 6 FLAR 1 H1EY 20 28 i AL
Bk, FAFE 3 4%, BOTEAE K gn i,
Trypsin-EDTA JREFHAL G, K4l 1X 100 4~/4L
BILIERT 6 FLIR T I I e R 7R3, Frgiink
3| 85%~90%, AT IMLIEE; FEIE R TR 12 he
b5 200 pl FR G B M Sk A AL b 90 P e A 2
(PEELL, PBS IHUE 2 i LA IV A, Bl 5 4%
“227 UR A ACEEAN ARG, T3 E B B TE
3AMMSIAETIA T Oh RIVRBR Frf5, (ERE IR TR
48 h, 7EOh #AAIXIRIE T 48 h KR AR

AT =(0 h XIJR A —48 h R ERY 0 h RIS A

2.7 Transwell S2I&

Matrigel 3£J5 ik« DMEM 15953642 1 © 8 ELf
MR, M 40 pL 3504 T Transwell b %K
W, 137 CWFHE 3h fpHEE, Wk s, 1%
“2.27 TN 4y AR FE T () MDA-MB-231 4 g % i 1/
N 5X 105 /mL, B 100 uL AN L=, FE4&
FLIIAE 20%M64F- 15 Y DMEM 35375 500 uL,
37 “C. 5% CO, #5774 #55% 18 h, 453 Ja AR 4T
PR /NE FJEARIZZENM, 4% 22 A ] 5 9 ]
E, 0.1%45 R gt f)a, FIE RS NRENLIEEE
SAXIHH T, AT, HEARRER,

Y12 28 5 = % H A R 22 4 /= A S R 22 40E
2.8  Western blotting % Ul E-cadherin . N-
cadherin. Vimentin. PI3K. p-PI3K. Akt. p-Akt.
GSK-3p- p-GSK-3p. Cyclin D1 1 CDK6 EHFiXL

WAk F X B AE K Y MDA-MB-231 41 i LA
5X 105 /ALEFT 6 FLIR, 7£37 C. 5%CO, TH;
FRIER, HMUNGEESS, AT PBS VYL 2 M, %
€227 TR AHALFRANA 48 h, WEELHAE, FEELAN
Mo, H BCA BRI NE & B EE, #& I3
TN EE I 4 X EE BRI, 100 CK
B INFA 5 min, {8 A48 . 12 000 r/min 250> 5 min,
B IR T80 Co RAMMA T —hikk
B PR A5 A A T e B I FBLVK , %% 22 PVDF i T 5%
B RE 4= iR 60 min 5, AN GAPDH
(1 :3000). E-cadherin (1 : 1000). N-cadherin (1 :
5000). Vimentin (1 :1000). PI3K (1 :1000).
p-PI3K (1:1000). Akt (1:1000). p-Akt (1:2
000). GSK-3p (1 :5000). p-GSK-3p (1 :1000)-.
CyclinD1 (1 :1000). CDK6 (1 :5000) ifk, T
4 CHBELR: A HRP Fric L EPif 1gG —
Pt (1:3000), T=EIREARMEE 2h 5, H ECL
AR, Western EIIE R RS, Image J
B e B AR K FEAE,  IFEAT ST oA
29 SGtESH

KH GraphPad Prism 8.0 #4347 Geit 40 #r,
FrAHHER A X £ sFoR, HEECRA K%, £
FEA LUK F HL R 3R 7 22 0 i
3 H#R
3.1 CCATI FE NFLBRFRLALAFLBAE PRI RIE

InCAR database fEZEE#E T Rt Eos, SiE
IR G, CCATI (EFL IR AL Rk B 2%
A (B 1-A). 5 MCF-10A £ MCF-7 40 ffiAaLL,



« 1150 - F8 B 2024528 $55% B4 Chinese Traditional and Herbal Drugs 2024 February Vol. 55 No. 4

CCATI 1E=PIEANYE MDA-MB-231 it IR 4R SREIHS EE LA RE R EH K.
XEE LW (P<0.01, B 1-B). 4, HAEWRER 3.2 DP A siCCAT1 X ZLBREHRE A0
B, CCATI =Rk 3L (8 S AR A A TG N TR DP Yo L R 40 A B e, i
A RA T CCATI IRRILH, H CccATI Wk 7 2 Ml i@ diffi &2 (MCF-7 #l MDA-MB-231),
kLU B B AR T R AR AN R IR LR B4 (MCF-10A) KTl DP X3
FHZER, FIRGEER, CCATI EABRELR BRI, WK 2-A~C Fizs, DP %58

A 45 B 84 .. ™8 MCF-10 411}
40 ] &= MCF-7 4l
. K 6 == MDA-MB-231 41l
9 357 ®o ]
i o
>
® 30 . = 4
= — E
S 254 S
2—-
&) O
2.0 S
15 0~

T 1
FUBRALL (40 B IEWALL (5D
A-InCAR database 7E 2533 T EL5) 47 CCATI TEFUMRIE L 23 K A3 1IEH 44U 1) 22 57 3355 B-qRT-PCR /3 LA R (MCF-7. MDA-MB-
23D FANIEF AR LR (MCF-10A) H CCATI (AN #ik: “P<0.01,
A-InCAR database online data tool analyzes the differential expression of CCAT! in breast cancer tissues and adjacent normal tissues; B-relative expression of

CCATY in breast cancer cell lines (MCF-7, MDA-MB-231) and human normal breast epithelial cell lines (MCF-10A) was analyzed by qRT-PCR; P < 0.01.

1 LncRNA CCATI E5LER AL R MM PRIENFRIEE (X+s,n=3)
Fig. 1 Relative expression of LncRNA CCATI in breast cancer tissues and cells (X £ s, n = 3)
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0% F7; D-100+ 200 pg-mL~' DP ZbFE IE 5 FLAR F 40 (MCF-10A) FIZLARRE M & (MCF-7 f1 MDA-MB-231) 48 h J&, qRT-PCR &l
CCATI #i%; E-qRT-PCR #&ill IncRNA Smart Silencer NC#1 Al RiboTM h-CCAT1 Smart Silencer-3 ¥ J¢%%; F-DP B£4 siCCAT1 % MDA-MB-
231 ZHffirh CCATI mRNA FIEIFN: G-DP kA siCCAT1 % MDA-MB-231 4UfiE /1A : Sxtif4ltE: "P<0.05 "P<0.01; 5 siNC
M #P<0.05 *P<0.01: 55 siNC+DP 4lttE: “*P<0.01, TE.

A—C-normal mammary epithelial cells (MCF-10A) and breast cancer cell lines (MCF-7 and MDA-MB-231) were treated with different concentrations
of DP for 12, 24 and 48 h, respectively, and cell viability was detected by CCK-8 method; D-CCATI expression level were detected by qRT-PCR after
treatment of normal mammary epithelial cells (MCF-10A) and breast cancer cell lines (MCF-7 and MDA-MB-231) with 100 and 200 ug-mL"' DP for 48 h; E-
qRT-PCR assays for IncRNA Smart Silencer NC#1 and RiboTM h-CCAT1 Smart Silencer-3 transfection efficiency; F-effect of DP combined with siCCAT1
on CCATI mRNA expression in MDA-MB-231 cells; G-effect of DP combined with siCCAT1 on viability of MDA-MB-231 cells; P < 0.05 **P<0.01
vs control group; *P < 0.05 #P < 0.01 vs siNC group; ““P <0.01 vs siNC + DP group, same as below figures.

2 DP T CCAT1 FRiAFFLARFEERE NHIFNE (X £5,n=3)
Fig. 2 Effect of DP downregulation of CCAT1 expression on breast cancer cell viability (X + s, n=23)
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Fig. 3 Effect of DP and siCCAT1 on migration (A) and invasion (B) ability of MDA-MB-231 cells (X £ s, n = 3)
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Fig. 4 Effect of DP and siCCAT1 on expressions of EMT process-related proteins in MDA-MB-231 cells (X £ s, n=3)
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A-Venn diagram of downstream miRNAs interacting with CCAT1 predicted

in the online databases of AnnoLnc 2 and RNAenter; B-ENCORI online

database predicts the downstream target genes of miR-152-3p, miR-218-5p and miR-490-3p in Venn diagram; C-GO function enrichment analysis on target

genes using DAVID and microbiome; D-KEGG pathway enrichment analysis.

5 £MEREF

BARSH CCAT1 BER K HS5EENEXES@E

Fig. 5 Bioinformatics technology analysis of CCAT1 target genes and related signaling pathways involved in regulation
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Fig. 6 Effect of DP combined with siCCAT1 on expressions of key proteins in Akt/Cyclin D1/CDKG6 signaling pathway in

MDA-MB-231
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Fig. 7 Molecular mechanism of DP against tumor in MDA-
MB-231 cells
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