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i 40 M bR MCF-7 R 3 FLAR A MCF-10A JEA7 RSS2 55 . R RT-PCR #4201 MCF-7 Al MCF-
10A #i/fd ¢iRS-7 .P13K & AKT mRNA F K/ (6] MCF-7 4 bkFE B ciRS-7 i 55 (e G 41)
¢iRS-7 inhibitor BPEXTHR  (BHPEXT HB4H )48 h )5, “RJH Western blot A 4l P13K, # Rk P13K
(phosphorylation- phosphatidylinositol-3 kinase ,p-P13K) \AKT ., #§ [ ft. AKT (phosphorylation- protein
kinase B,p-AKT) #1335 5, MTT A ) 200 At 5% 5 0 o) 3, O 40 A ARG 00 4 0 1 Transwell
/INEE R M 28 LI i S 0 A6 I A0 L ) MR AN RS R AR 22 RE T o RIS IR 2 (04,8 .16 pumol/L) %%
EL%XT MCF-7 20 il 47 0,48 e Ji5 4600 41 it 56 5 40 i) 5 S 9 12 5% RT-PCR 35 K2 I ¢iRS-7,
P13K } AKT mRNA 35, Western blot i & Il 4 fd P13K .p-P13K AKT .p-AKT [ £ A . [ 45
ST MVECT i 55 LZURN MCF-10A 40, 5L AR 21 2UR1 MCF-7 40 g ¢iRS-7 .P13K & AKT mRNA 7k
-8 (P<0.05) . MCF-7 4 f 5% Ye J5 AR T B X B2 % L 4 P13K \p-P13K (AKT #1 p-AKT 4
PR X 2 3k o A7 T WG, EL 40 B ST P8 M A= 28 e 1 SRR AR 6 U 48 h J= &% U 28 A I9) 1k X B 20 49
0 530K 36.71%0+4.22% ,0.09%20.05% , W 4L T3 53 5 27.84%+3.57% ,5.44%=+1.28% , 7%
SR G (P<0.05) o Bl 55 R0 2 T T0Hk B2 1 3% i, 48 T 40 0 1 58 490 1) 38 B 0 T R A A i
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(P<0.05). [%5i] ciRS-7 Wl5@ it PI3K/AKT ﬁﬁﬁxﬁLH i M A ) A AT N R AR R R 5 R AT
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Abstract: [Objective] To investigate the effect of ¢iRS-7 regulation of P13K/AKT pathway on the bio-
logical behavior of breast cancer cells and the mechanism of shikonin intervention. [ Methods] The 41
breast cancer patients admitted to our hospital were selected as the research objects. The cancer tissue
and normal breast tissue adjacent to the cancer were collected, and the expression of ¢iRS-7, P13K
and AKT mRNA was detected by RT-PCR. Select breast cancer cell line MCF-7 and normal breast cell
MCF-10A for in vitro experiments. RT-PCR was used to detect the expression levels of ¢iRS-7, P13K
and AKT mRNA in MCF-7 and MCF-10A cells. After transfecting the MCF-7 cell line with ¢iRS-7 in-
hibitor (transfection group) and c¢iRS-7 inhibitor negative control (negative control group) for 48 hours,
Western blot was used to detect P13K, p-P13K, AKT and p-AKT proteins expression level, MTT
method to detect cell proliferation inhibition rate, flow cytometry to detect cell apoptosis, Transwell
chamber in vitro invasion and migration test to detect cell migration and invasion ability in vitro. Dif-
ferent concentrations(0, 4, 8, 16 wmol/L) of shikonin were used to intervene in MCF-7 cells. After 48
hours, the cell proliferation inhibition rate and apoptosis rate were detected. The RT-PCR method was
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used to detect ciRS-7, P13K and AKT mRNA Expression, Western blot method to detect cell P13K,
p-P13K, AKT, p-AKT protein expression. [Resulis] Compared with adjacent tissues and MCF-10A
cells, the levels of ciRS-7, PI13K and AKT mRNA in breast cancer tissues and MCF-7 cells were
higher(P<0.05). After transfection of MCF-7 cells, compared with the negative control group, the rela-
tive expression of P13K, p-P13K, AKT and p-AKT protein in the transfection group decreased, and
the cell migration and invasion abilities were reduced. After transfection 48 hours, the proliferation in-
hibition rates of the transfection group and the negative control group were 36.71%+4.22% and 0.09%=
0.05% , respectively. The apoptosis rates of the two groups were 27.84%+3.57% and 5.44%+1.28% ,
respectively. The difference was statistically significant(P<0.05). With the increase of shikonin interven-
tion concentration, the 48 h cell proliferation inhibition rate and apoptosis rate also increased, ciRS-7,
P13K and AKT mRNA levels and the relative expression of P13K, p-P13K, AKT, and p-AKT pro-
teins decrease (P<0.05).[Conclusion] ciRS-7 can affect the biological behavior of breast cancer cells
through the P13K/AKT pathway. Shikonin inhibits the proliferation of breast cancer cells and promotes
their apoptosis. The mechanism may be related to the ciRS-7/P13K/AKT pathway.

Subject words: breast cancer; shikonin; ¢iRS-7; P13K/AKT pathway
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RNA, AT 58 3 50 5 P 25 & miRNA {750, AT 52 1
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1 & 5 (cerebellar degeneration-related pro- iRz
tein 1 antisense,CDR1as), ¥ 44 ciRS-7, &2 1 T #i & 1.2 FEFLBKXFS5NE
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M A e e B DI AR OG o W R T5E LIS 3 31 (phos-
phatidylinositol-3 kinase,P13K)/& 1 # i B (protein
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2 RT-PCR i3] & ( H A& Takara 2% ) );Sybr RT-
PCR 7 & (BT I H B BRA W] ) 5 40 9 T4
A & (£ E Genview 24 H] ) ;P13K ,p-P13K AKT,
p-AKT B2 5 PR | BT B-actin (92 [E Abcam v
1) BCL B 5 £ (5 Genview AT );
ECL &5k 2f & 6850 & (35 [E Genview 24 Al ) (ciRS-7
F1 ciRS-7 #1101 B 4 X B (Ambion, USA) ;ciRS-7 .

P13K . AKT U6 & GADPH 5|4 iy 4t 50 & [ 4= ¥ Bl
FABRA ARG B, 519 ¥ 5 L3 1(Table 1),

ACES 2 O (AR B BXS53, H AR Bk
[ #7) ; Real-time PCR 1 (MX3000P, 3 E Gene A ) );
Bio Rad 450 i #54% (3% [# Bio Rad /A 7 );JY-SCZ2

Table 1 Primer sequences

SEFE AN A TR R JF AR AT REHL A, DT S il
PR B3G5 P SR IR A A |

1 #AREFTE

Primer Sequence

11 WEX&

5'-ACGTCTCCAGTGTGCTGA-3’
5'-CTTGACACAGGTGCCATC-3’
5'-ATCGATCGATCGTAGCTAGCTCGA-3’
5'-CGTACGTAGCTAGCTAGCTAGCTG-3’
5'-GTAGCTACTAGCTATCAGTCATCGT-3’
5'-CGTAGCTAGCTAGCTAGCTGATCGC-3’
5'-CTCGCTTCGGCAGCACA-3’

U6 downstream 5'-AACGCTTCACGAATTTGCGT-3’
GADPH upstream  5'-TGTGGGCATCAATGGATTTGG-3’
GADPH downstream 5'-ACACCATGTATTCCGGGTCAAT-3’

ciRS-7 upstream

Wk 2018 4F 1 H 2 2019 4E 1 H ] B #% ] B
oA B R B2 Be i Y 41 1910 7L IR 8 HR R 1 41
oy IEH LRGN, il BE B AR
1 (44.5£7.2) %, HEUG . 1 %9 4, 1 9% 25 f,
M2 7 ], i/ Nt 19 6, 2 E 1% S8
16 61l BERE s 4 51, 12 0 P L SR 2 1), kL 4
e 26 B, Tk LG5 FERS 15 B, r A R 0 4
FLGR g X A 5% I () 3, F 5 3 ot % B 46 B 2% D

ciRS-7 downstream
P13K upstream
P13K downstream
AKT upstream
AKT downstream
U6 upstream
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A1 SDS-PAGE 4 FIHL VKA (L3 /8 — AR T ) s FACS
A4l A (32 E BD /A Al ) ; Transwell /)% (36
Corning Costar Corp 2] ),

1.3 /7 %

1.3.1  SURR 40 2% B 9 41 2R ¢iRS7.P13K 4= AKT
mRNA 7K F # il

K RNA $2 B0 500 & $2 WO 41 40 K 9 55 1 %
FLIR 20 RNA , 5% 5 Je A4 Sybr RT-PCR 357 £
UL A5 #E T RT-PCR 5255 , WA 5 - 95C A% 1
30 5,281 95°C 5 s, iR 4k 60°C 30 s, ¥ 35 K, K
FH 2550 3k e i 72 45 20 ¢iRS-7 \P13K  AKT i [K A %
Fikte ciRST W3 H U6,P13K AKT N2 HGADPH,
AREARERL 3K, BOFHIE,
2—AAC1 &/A\Z_Et :2—AAC':2—(AQ H #5 3£ - ACIGADPH)

o I3 IR
18 7S FL AR P 5% 3% MCF-7 & MCF-10A 20, &%
IR e ARG SR B3R SRR 37°C,5%CO0,, 4 i
BN RERE I FE A0S & 80% T AR 5, B
Xof B0 A A 0 At L T S 2 5 5
1.3.3 RT-PCR #*

B B A K 20 B, R RT-PCT 2461 MCF-
7 & MCF-10A 40 i ¢iRS-7 .P13K AKT & [K 4 X} 3
ki, A 1.3,

1.3.4  #: 4 MCF-7 m feodk

K Lipofectamine 3000 54 ciRS-7 1 i 51
BEYL MCF-7 40 Rk (6 4edl ), 3% 57 ¢iRS-7 M B
PEXT R (BIPEXT RRZH ) 5% e 48 h Je AT RS2 555
1.3.5 Western blot *

% 48 h J5 , R AR 4 BB ) 4 4 B i s
HEHFEME K E . HIE Western blot 15 &5 15 BH 45
PEATHL UK BRI BT I AHR B S B9 BT (P13K p-
P13K AKT .p-AKT } B-actin)## F i % . X H TBST
VeSS, A HRP AR ILEPLR =L, WHE 2 h
Ja PEAT S, 3R Image J 5 0F 04T K B (8 20 B,
THRE MY RiA T, EE 3K,

H AR R 3K = H AR F1 K FE{H/B-actin 2 1
JRPEAH
1.3.6  2m B34 54 4 ) 2 40 )

Bk 8 A K ) MCF-7 4088 LA 2.5%10%/ml ¥ &
PR T 96 FLA T, BEFL 199 wl, 3t 6 4H, FH: 4
Ki % 24h J5 |, 10 B G YL 4R BA M X IR A, E AT RE

1.3.2
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BEYL IS B SR 48 h HEAT MTT 5255 ,490 nm 4b % JH] /i
X s 2 ARG 0 4 SARGE Y0 45 FL 1 W Y B2 (OD) L, 440 i 444 4
MR =1-(n 2541 OD {E-JAZFL OD {H)/(X H& OD
{E-J972 L OD {H)x100% , =& 3 K,
1.3.7 #mie A E il

EeUela] 1.3.4, $EUL IS RTFE 48 h, R TH AL e
i, PBS PR G, i ik i =40 i ASOR I R TR
1.3.8  mje it pk 2 £ oL m|

BeYela] 1.3.4, $5Y% 48 h J5 K Transwell 35 1F
T MCF-7 4N fig {228 550 . Transwell /NE X5
A 500 pl 0.19%%5 fvs et 4R T it 8ok AT
Y A TH A AL IR 3 A O 30 38 = (B M
W 2 T T4 4 0 K e 20 1 T4 400 i % )/ 1 o) R 4
AN MR x100% , 40 B4R 28 J25 7 Transwell /NZE
FJZIA 50 pl 2.0 mg/ml & Fi i Matrigel , &t [# 5
A0 LOVO 41, Z )5 BRAE R 40 i it 4% | 5= 28 4
il (R 22 i 5= (P X R 4 A2 % 4 i - e
2 12 2 20 I K ) /9 4 o R 4 4R 78 4 i B 100% , 13
OB T BEMLE S S O R AT AN M R,
23w,
1.3.9  REVRE % FF T AR w0

AN IR IR 1.3.2, 7 40 Ak 5 oA K
IMAKRIR MR BE 20 B3R, il &AL S8 B 3R Mk B 430 Ry
0.4.8.16 pmol/L, FfLIEE 3 MEFfL, TH 48 h J5
YA, RT-PCR #& ¢iRS-7 .P13K ,AKT mRNA
[7] 1.3.1, Western blot 35 £l P13K ,p-P13K ,AKT ,p-
AKT 25 F [ 1.3.3, 20t M 338 78 40 i e A6 0 ] 1.3.4,
A ML T AR AR I ] 1.3.5,
1.4 SitZ4emE

K 1 SPSS22.0 #E4T B4 434 , 1 B s Sk P
P AR UE 22 (vxs) T, A1) 55 48 B B9 L 482K F 3
Ky 220 M, dLTE) B R EL A, 45 7 22 5% % T LSD-t
K86 25 7 22 A 55 % Dunnett-t 856, 1155095 88
FLA R ¢ K86 . P<0.05 M ESAEGIHEE X,

2 & R

21 FBREALRIETEIIRALS ciRS-7,P13K 0
AKT mRNA Fi&7kFE

g5 20 2 ¢iRS-7 .P13K Al AKT mRNA #H %} 7K -
I3 51M 1.394£0.452 ,0.947+0.155 ,0.813+0.128 ; Jifi 57
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1EH FLIRH 2 ¢iRS-7 .P13K . AKT mRNA A % /K 5F-
43514 0.498+0.221 ,0.286+0.058 .0.249+0.046 , 4 21
M 22 5 B Gi i 3 L (P<0.05) (Figure 1),
2.2 MCF-7 % MCF-10A £8B ciRS-7.P13K 1 AKT
mRNA &£k F

MCF-7 48 Jf1 % MCF-10A 4 Jfi ciRS-7 P13K Fi
AKT mRNA HHXF K454 0.921+0.186.,0.748+0.128
0.712+0.139;0.322+0.058 .0.223+0.064 .0.245+0.071,
PIZH 8 2% S B g it 27 i L (P<0.05) (Figure 2),
2.3 %3 J5 MCF-7 4 i P13K.p-P13K AKT . p-
AKT EHKFE

egels , Y4 P13K p-P13K AKT .p-AKT %
FIAR X 7K -4 0.221+0.067 ,0.128+0.044 ,0.228+0.054
0.158 +0.052; P % X} 18 40 P13K .p-P13K AKT ,p-
AKT # 1 #1 %) 7K F 2 0.682+0.109 ,0.533 +0.121 |
0.493+0.103 ,0.399+0.073, Pidl b 2% B 51T

227 X (P<0.05) (Figure 3.4)
2.4 T35 MCF-7 20 AR 58 40 ) R A0 - &
BEYe A8 h J i Y 2H R Xof R 2 3 A 4 o
3B 36.71%+4.22%F1 0.09%+0.05% , 24534 %1t
3 X (1=15.029,P<0.001); P40 98 T2 40 )k
27.84%+3.57%H 5.44%+1.28% , 75 54 G it2¢ 78 X (1=
10230, P<0.001) (Figure 5),
2.5 /5 MCF-7 AT i 2 &8
BRI B X6 BEZH 3 O 20 1E A5 8 A= 2% A i AL
I3 AN (71.2749.63) 1~ | (51.44+9.23) 4 5 % e 21 iF
T8 20 B B B AR 78 A0 M B Ry (39.22+4.41) 4 | (24.34+
6.44) 4>, 2 5 BA Ge it 5 52 L (P<0.05) , %% Yy 20 4
JitL 3 BE B0 R K (R 28 W R 4 B A 45.10% Al
52.90% (Table 2,Figure 6),
26 EEETHEMAEHENFERATE
LR T 48 h J5,0.4.8.16 wmol/L 41 40 iy

20
Il \djacent tissues
E=3 Tumor
15
1.0
05
ciRS-7 P13K AKT

Figure 1 Relative expression levels of ciRS-7,P13K and
AKT mRNA in cancer tissue and normal breast tissue

151
I \icry
B3 MCF-10A
10
0.5 I
0 I|I| IIII
c¢iRS-7 P13K AKT

Figure 2 Relative expression levels of ciRS-7,P13K and
AKT mRNA in MCF-7 and MCF-10A cells

-

— — || 3K
— .\
— — pAKT

-— e o

Transfection Negative control
group group

Figure 3 Western blot results of P13K, p-P13K,AKT,
and p-AKT proteins in MCF-7 cells after transfection

1.0 % Il Transfection group
=1 Negative control group
0.8 *
l — *
*

0.6 -
04
bl i i

0 T T T T

P13K p-P13K AKT p-AKT

*;comparison between the two groups, P<0.05.

Figure 4 Relative expression levels of P13K, p-P13K,
AKT and p-AKT proteins in MCF-7 cells
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107G, @ 103 0, 0 19.15%+244% 3321%+394% 4298%+551%,

s EER Ba| | R LT AN TR A T LT (=
= 107 T 107 63.784,P<0001)(Table 3,Figure 7).,

102_5 " 27 % EHTFHIE MCF-7 4 ciRS-7,
E E P13K #1 AKT mRNA &if7KFE

101i 101 B R T H)E,0.4.8.16 pmol/L 4]
e 4 o loif o ciRS-7 P13K % AKT mRNA %7k F-Bivk

10 2 vy O v vy o | B R FHTTA TR (P 39<0.05) (Table 4),
O ein V-FITG O Ve’ 2.8 ZEETHUS MCF-7 45 P13K.,

Transfection group Negative control group p-P13K AKT # p-AKT &= BERiEKkFE
Figure 5 Flow cytometry results of MCF-7 cells after transfection HEZETHE,0.4.8.16 wmol/L 414

Table 2 Migration and invasion ability of MCF-7 cells after transfection

Jitl P13K . p-P13K AKT .p-AKT & 4 A X} 3

Migration

KKEWA BT R (P 19<0.05) (Table 5,

Invasion

Group by ezl inhibition lhgzaling el inhibition Figure 8)o
number rate (%) number rate (%)
Transfection grou 39.22+4 .41 45.10 24.34+6.44 52.90 . s
Negative coniol ;)roup 71.27+9.63 = 51.44+9.23 = 3 1 i
t 5.241 4.171
P 0.006 0.014 ciRS-7 A i - i AN 2 AT miRNA
— - 4 E FI RO IR RNA, HL7E 2 RSt (Ao op
IR NLT R, ATR R, R
W Vg SR RS T ik
= TN, R TR
. . W T GiRST MRS, AN B AE ) B T
:!* :’." B TR BT L TE R ciRST AT
L my W Re LR AN (MCF-7 ) B B
Negative control group Transfection group 71? HEPEE % % EF’ , HEP ﬁ.’}éﬂ} Hﬁ iﬁi J‘j ﬁ ﬁE & 1% %
Figure 6 MCEF-7 cell invasion after transfection (x100) T A A 37 v B R SR 5% 7% | 3k o, Fe 5 E e

Table 3 Cell proliferation inhibition rate and apoptosis
rate after shikonin intervention

BETWEBEFERANZ —, WF5E T
Transwell /)N % K 40z 78 F 1T BE 52 5646 0 20 )it 17 44

Shikonin _ Proliferstion. ey SMER RREAES R B, VIR GiRST 97
concentration inhibition rate (%) . 4 . e o -
) e . KO, AL 0 S R 2 B B T R, B
4 wmol/L 22.34+3.01° 19.15+2.44 ciRS-7 7] g 23 5% e FL M 9 40 L (MCF-7) i % DL J =
8 pmol/L 34.05+3.58* 33.21+3.94* ZEE ST, I, ciRS-7 ] fE4 % 2L IR 40 e (MCF-
abe cbe — > =

16 pmol/L 41.49+5.22 42.98+5.51 7)95%%ﬁ7jﬂfﬂﬁigﬂigéuﬁo

F 60.036 63.784 s . N . § N
b <0.001 <0.001 WG I L ciRS-7 AIAE b miR-7 11943 F 1 4 i

Note:a:compared with O pwmol/L group, P<0.05;b:compared with 4
pmol/L group , P<0.05 ;¢ : compared with 8 pwmol/L group, P<0.05

PSR R PI3K/AKT {5 53 5% 2 5 Iied 200 i 114
KA RIET S AESMER R ERT  PI3K/AKT {55

B0 R 5> 5 R 4.98%+1.22% 22.34%+3.01% |
34.05%+3.58% 41.49%+5.22% , i & e 1 TV, 40
B I R A A B T (F=60.036, P<0.001) ;0 .4
8.16 wmol/L, 41 4 M 4 1= 3 43 51| h 4.42%+1.17% |

M A& 2021 £4 27 %% T H

T B | 2 T 5 S A0 B A 3 B oAk O )
HAF 710 AKT N P13K/AKT 15 53 % 19 F i 4
A, HAE VA R 4R AR W 2R AT ok Pl % AR
F . I, G P8 AKT (1% 2% 1K 7 2 43 40 i 356 5 5

553



Journal of Chinese Oncology,2021,Vol.27,No.7

10* o1 02 104_Q1 02
1.25 4.27 0.27 12.1
103-_ ” 10°73
= o =
10*7 I
10" 4
Gt 036 91
100 g T T Ty v T prw Forapoogow "'I"“
10° 10' 10? 10° 10* 10? 10° 10*
Annexin V-FITC Annexin V-FITC
A B
10* 10*
o1 02 301 02
0.32 18.4 231 39.8
10°3 103j
= (-
102 - 102—:
10! 10"
B 2,
100 ey Ty LA | AI 100" ".1 ARALLL e RRLL R R AL S -.rrrm]
10° 10 10? 10° 10* 10° 10 10? 10° 10*
Annexin V-FITC Annexin V-FITC
C D

A :shikonin Opmol/L group ;B : shikonin 4pmol/L group;
C:shikonin 8pmol/L group ;D :shikonin 16pumol/L group

Figure 7 Cell flow cytometry results after Shikonin intervention

Table 4 The relative expression levels of ciRS-7,P13K and AKT mRNA
in MCF-7 cells after shikonin intervention

Shikonin concentration ciRS-7 P13K AKT

0 pmol/L 0.921+0.186 0.813+0.147 0.894+0.137
4 pmol/L 0.548+0.081° 0.602+0.095* 0.622+0.056*
8 pmol/L 0.389+0.044® 0.447+0.082* 0.458+0.064*
16 pmol/L 0.228+0.016™  0.195+0.044"  0.241+0.083"*
F 24.361 20.705 27.657
P <0.001 <0.001 <0.001

Note:a:compared with O pmol/L group, P<0.05;b:compared with 4 pmol/L group,P<0.05;
c:compared with 8 pmol/L group, P<0.05

Table 5 Relative expression levels of P13K,p-P13K,AKT and p-AKT
proteins in MCF-7 cells after shikonin intervention

Shikonin

concentration P13K p-P13K AKT p-AKT

0 pwmol/L 0.713+0.112  0.592+0.128  0.617+0.112  0.538+0.095

4 pwmol/L 0.524+0.067*  0.433+£0.047° 0.427+0.035*  0.332+0.027*
8 wmol/L 0.299+0.047* 0.242+0.053*> 0.301+0.039® 0.225+0.030*
16 wmol/L 0.184+0.058"* 0.124+0.041** 0.198+0.037* 0.112+0.048"*
F 29.479 22211 23.772 29.296
P <0.001 <0.001 <0.001 <0.001

Note :a:compared with O pmol/L group, P<0.05 ;b : compared with 4 pmol/L group, P<0.05;
¢:compared with 8 wmol/L group, P<0.05
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