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# E: B FTREIEEIERY) (COE) BtE miR-302 0f N ERAIMIIGGE . RBAITH R m &XT PI3K/Akt {5 5 #
MREER . F5k SOk & PCR (qRT-PCR) A IEH &% L4000 Het- 1A KA R & E A R4S miR-302 K&
TEL. ¥ miR-302 mimic FIBAPEXSHE mimic control 3 H% N & TE-1 4, qRT-PCR il FikiE 445 TE-1 4
miR-302 [IRIE AL HIRECS{# FH COE {EH TE-1 418, CCK-8 SZLR A6l TE-1 404 A5, Transwell SEEA TE-1
IR MITFERE S7, Western blotting 34T PI3K/Akt 5 ‘Sl PAH R RIATE N . &R SERAMRKET miR-302 1I5E
EPRERTIEREE LA (P<0.05). #3 miR-302 mimic fE#5E %32 m TE-1 400 miR-302 XL (P<<0.05). H#
B A COE Bt ik miR-302 R &4 TE-1 4IHEsE . 2T (P<0.05), N PI3K fl p-Akt FEARIL; —#
WA fifi X TE-1 4N IR 5 AR Z2 R R 4] S 5 PI3K Rl p-Akt 28 [ 3235 N R/E I B 2% (P<0.05).251¢  COE Bt4& miR-302
AT EA0 ] TE-1 UGG, RBEAER, BRI e 53] PI3K/Akt 15 5@ 03RS 5.
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Celastrus orbiculatus extracts combined with miR-302 regulates proliferation,
invasion and migration of esophageal cancer cells via PI3K/Akt signaling pathway
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Abstract: Objective To investigate the effects of the combination of Celastrus orbiculatus extracts and miR-302 on proliferation,
invasion and migration of human esophageal cancer cells and the regulation of PI3K/Akt signaling pathway. Methods Quantitative
RT-PCR was used to detect the expression of miR-302 in human normal esophageal epithelial cells Het-1A and different esophageal
cancer cell lines. The miR-302 mimic and negative control mimic control were transfected into human esophageal cancer TE-1 cells,
and qPCR was used to detect the expression of miR-302 in TE-1 cells after plasmid transfection. TE-1 cells were treated with C.
orbiculatus extracts alone and combination treatment. The proliferation of TE-1 cells was detected by CCK-8 assay. The invasion and
migration of TE-1 cells were detected by Transwell assay. Western blot analysis of the expression of related protein in the PI3K/Akt
signaling pathway was carried out. Results The expression of miR-302 in esophageal cancer cell lines was significantly lower than
that in esophageal epithelial cells (P < 0.05). Transfection of miR-302 mimic could effectively increase the expression of miR-302 in
TE-1 cells (P < 0.05). The use of C. orbiculatus extracts alone or overexpression of miR-302 inhibited proliferation, invasion and
migration of esophageal cancer TE-1 cells (P < 0.05), down-regulated PI3K and p-Akt protein expression, Combination treatment
had more significant effect on inhibiting proliferation, invasion and migration of TE-1 cells and down-regulating protein expression
of PI3K and p-Akt (P < 0.05). Conclusion Celastrus orbiculatus extracts combined with miR-302 can synergistically inhibit the
proliferation, invasion, and migration of esophageal cancer TE-1 cells, and its mechanism may be related to the inhibition of
PI3K/Akt signaling pathway activation.
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TEELH b6 M NS —,
TR T M K e R 2
W EoA, BIUEAR, 5 FAFRIKT 10%2.
HRTVR T 88 i 1) 2 2 BOR T AR5 U T A4k
7, BB RERAE, By i EE 3G
TEF MR IR TR IR 7 A B 4
RMEEBEMET AR E BRI NEE., g
Celastrus orbiculatus Thunb. Z[EfEGFF 2y, HIE
TEFRIHICEEREY), BAT ZRWE R, %
TS AR R Th R I ARk SE gt Fi U I, e
I RESE XY (Celastrus orbiculatus extracts, COE)
X B g 5T BRI o s 55 22 Ao e 4 L 2 B
RPBATH HAMEIER, KIETMEIER, sy
A RN A s 242 —. M/ RNA
(micro RNA, miRNA) J&—2KmERFH. MR
Gl RNA 731, HiEid mRNA FAf 0@ i 728
BEX A TE O R T B R0k . miR-302 fEfE
ERALZTRILEZCT Hm 5 EEAHS, £]
B TP R R AR L R AR U ARHR ST COE
BEE miR-302 JLFEME AT N8 TE-1 41/, &
FHXS TE-1 40HEsG5H . RZBATEREHI5Em, JFit
— B HAERALS], DI A 4 TR A
7B T R L SR IR AR o
1 #H

FAREIRE N N BUE 2 B AT PR A =)= - (it
5070512, ZFRMRZEH — I B BE e 2522 5 H
LRI AT 24 I 25 T8 Oy 08 B e Ik s L ) e o R
Celastrus orbiculatus Thunb.; NE&E A TE-1.
TE-10. BEca-109. EC9706 FIAIEH &% [ K4
Het-1A JyH B BH7 B L 40 % 7 ;. RPMI 1640
B FRE N FEE Gibeo AR 7 MadLiE R E
HyClone 2 ")/t JHREE ARG AR UZ=H 44 L
FEP R R A 7] 72 s Lipofectamine 2000 #% 45
J9ZEE Invitrogen A 7= s CCK-8 ilif). —HIJE
TWHARCNZEE Sigma A& = 4h; Trizol A NIE R K
AR BR AR ™5 51850 BT
TFEA R F A A miR-302 mimic A1 mimic control
BN T B AR R A B 7= il 0
& & SYBR Green PCR Master Mix SZH 5% € &
PCR KA EHAREEEY TEGR A
Transwell /% AFEE Corning A F] /™ fih; Matrigel
HFUR NEE BD A BATA PIBK Hifk.
BT p-Akt B B BTN Akt Bk B $T A\ GAPDH

oik Sl EduE 1gG ¥ E Abcam A F] 7 i
2 7k
2.1 COE W&

COE Il #2255 Lk 77, #1431 COE
F A YRS R SR A, RESEON
63.2%. COE JIA/b& HIEWMBhE, 4 CUKH
RAF, A DL IR BRI 2 140 png/mL (R4 1
0 5 R 07 18 249 ) ol VA P AN AR R B IR ) A
W, JEIERREE .
2.2 ‘RpAEFE

ANEE MM TE-1. TE-10. Eca-109. EC9706
AMNIEH &% LRI Het-1A HIREFRAS 10%04
A5 Y RPMI 1640 K5 753Ed, BN 37 ClEER;
TR, B E NMAINRE . 5% CO,, T4
ARKICE IR 90%LL LI, FRER A BESE T AL
A, SRR 5 UG HE A A 20 A«
2.3 #3 miR-302 mimic Z B EE TE-1 Z0A8

B EAE K AR & TE-1 Z1REER 2] 6 L
B, BN SX103AN/AL, T 37 CRiFRMfT
TR, MUK EEILR 50%~60%0, =i
Lipofectamine 2000 %% %4ia75 i B 15 73 731 44 miR-302
mimic 2% 54 % i mimic control #5443 TE-1 24U,
S3AiE N miR-302 A1 NC 4, ASEdE gesabEE i)
TE-1 41 NZS AT HRAL, FEYeJa4kalfE 37 CH;
FRARR RS, AT A RLFR R .
2.4 SRR EE PCR (qRT-PCR) %45 TE-1
YRAE T miR-302 FikKFE

I3 SR N & BB 4 TE-1. TE-10. Eca-109.
EC9706. Het-1A J#E4e 48 h a2 AXT 4. NC
HF miR-302 41 TE-1 ZHfd, 43 HlUscEE 40 i 5 DL
Trizol EHEEUE RNA, Kl RNA 145 Fk & 5
UGS RNA AT I, 4 MR i sl f &
P4 i cDNA, {4 SYBR Green PCR Master
Mix #IRF &34 PCR 714, Hh Ll B-actin Ay
W %, B-actin L JiF 5] ¥ : 5-ACCGAGCG-
CGGCTACAG-3’; Filf5|#: 5°-CTTAATGTCACG-
CACGATTTCC-3’ ; miR-302 L %% 5l ¥ -
5-CGTGGATGTACTTGCTTTGAA-3; FilF5¥:
5>-TCACCAAAACATGGAAGCAC-3’, ¥ 45 5
NSRRI CE, R 2722 YA TE-1
4H i H miR-302 AHXT R IEK .
2.5 CCK-8 At TE-1 #paiEsEEE

# NC 211 miR-302 41 TE-1 4 f = 96 fL
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B, FEFLEERD 1 X104, 5250 1% B NC 2H .miR-302
21, NC+COE 4. miR-302+COE 41, H+ NCH+
COE #HF1 miR-302+COE 41Vl 140 pug/mL ] COE
T-Hignf, FAH4NET 24, 48, 72 h L CCK-8 7%
R0 20 A B 1 v, %R 1] 5 e AL AT RN
20 pL CCK-8 ¥, ®#IRE), T 37 CH:FAEW
H 3h, fi BRI E 450 nm P ALIROEE (4)
B, HEMRAAESR. ATHTOREAT I 7R G
IEH MM NC HAMMAFEER, 450K 2 HA
MAEE R ERITGREZN, Bk b NC 40
I HN 100%.

PSR =504 A H/NC H 4
2.6 Transwell SCIE#6N TE-1 ZRARZAIT AL

TE Transwell /N=EH) E = N INTC LTS R 577 3
MiREN Matrigel JEJiifke, B 37 CHiFEMMH 4 h
R FE R - NC 4151 miR-302 2 TE-1 4055 e
24 hJ5, DAGIMIERIGFREYIRIER 6 h, LUKE
IR A, AR A 5 X 10° AN/mL 2
4 Matrigel F# 47 1] Transwell /NE N 24 FLAR A,
HY 200 pL 4 f 2 i 30 21 24 FLA Y Transwell /M=
) E%, NC AT miR-302 4L FEIMAE 10%54
M%7 RPMI 1640 #5773 600 uL, NC+COE 417
miR-302+COE 4 N EMMAF 10% 64 i M 45
IR IE A 140 pg/mL COE ¥ RPMI 1640 5773 600
uL, K Transwell /N B 37 CEFRAA 4k 485 9% 48 ho
Bz, D2 RHEERE 5 min, 4555540 10
min, FARMZRE FEAM, E BB TREALEE 5
MRS, THEE I SRR A s, SLRE S
3R, B . Transwell IEF 5056 A B Matrigel i
FUBELHE, FHARY[E Transwell 12285256
2.7 Western blotting #&3l| PI3K/Akt {5 S 1B EH
FRikIKF

TE-1 405 ZHAN AR BRIR] “2.57 T, Kb 48 h
Ja oy WA S AR, NN R R AR 4 A
MEA, EEAESPINER EFEZZHiin#AA
P, WEBBMEE, 17T bt R 5 N w5t
B HLIK, B 0 B S K R AR A 4 R
by 7E S%BRE AR W R 2 h, AN —HT, H
1 PIBK —#i 1 © 800 #ik, p-Akt —Ht 1 © 800 Fiks,
Akt —HU 1 : 800 #ikt, 4 CHFEL®K, FHIIA1L:
2000 MR —Pt, ZiRWMFE 2 h, LA ECL (L5 R0%,
FEEER AR R G S, Image J #4445
Mr 45 K A8, UL GAPDH #4758 7€ , 115 % 41 TE-1

e PI3K. p-Akt Fl Akt AHXFRIEKF o
2.8 BitFESH

f#FH SPSS 21.0 #AFEATGE T, HidE i A
X s FoR, R ZE R BCRH R Z TT 2Z 04T
PRI 2H 8] 2 B LUK B SNK-g K36 73 47
3 &R
3.1 miR-302 E R ERMEPRITRIAKTE

i T QRT-PCR 245l miR-302 7EAS [F14H A H F)
RILKF, THiEGERN BERmARSE, SRER,
miR-302 76 N & & A TE-1. TE-10. Eca-109.
EC9706 3Rk BEMTENER BE L4
Het-1A HFHIRIEKTF (P<0.05), HA7EEER
TE-1 40 RIS AR, bR TE-1 40HE1T
JE RN, WK 1.
3.2 #3% miR-302 mimic FEERE TE-1 HE+
miR-302 BYRIL

qRT-PCR #6lI%% # miR-302 mimic Fi ki J5 £
Ji& TE-1 201 miR-302 (R IEAAL, 450 W% 2,
miR-302 £ TE-1 402 miR-302 KL B ZE = T4
FIXTIRZ4LAN NC 41 (P<<0.05), FEXFIEL4LA NC
HILE, miR-302 HIRIEKFERARE (P>

1 miR-302 7 Het-1A 4AIRFN 4 HRREEAIRTHIZRIA
R (Xx£s,n=3)
Table 1 Expression of miR-302 in Het-1A cells and four

esophageal cancer cell lines (x £ s, n=23)

4 i Pk miR-302 FHXT R IE &
Het-1A 1.004-0.09
TE-1 0.2440.03"
TE-10 0.5140.05"
Eca-109 0.43+0.04"
EC9706 0.38+0.04"

5 Het-1A 4tk LA "P<<0.05

“P<0.05 vs Het-1A cells
#*2 3% miR-302 mimic ¥f TE-1 81§ miR-302 Fi&H)
£l (x+s,n=3)
Table 2 Effect of transfection of miR-302 mimic on expression

of miR-302 in TE-1 cells (x +s,n=3)

ZH ) miR-302 AEX}RIAH
75 [ X HE 1.001+0.10
NC 1.0440.09
miR-302 3.11+£0.32*

572 R EL R "P<<0.05
“P < 0.05 vs blank control group
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0.05). FB# YL miR-302 mimic AEMSA 2 &
J&& TE-1 408+ miR-302 [JKIA,
3.3 COE B4 miR-302 3T EERE TE-1 AfiEE
Al

K EIRE A 140 pg/mL ) COE Tk 4
miR-302 mimic B[] 1455 R TE-1 4 e, CCK-8 5L
B M A I T R 1 AR A, S5 R LER 3, miR-302
4H. NC+COE #H#1 miR-302+COE 41 TE-1 4%
HEREZEIT NC 4 (P<0.05), Hrd miR-302+
COE ZHANMA7A3% F Mk (P<0.05). F£M COE X
A miR-302 Py ReAgHIE| TE-1 AfEE, H=

H A3 6 TE-1 4038 A b/ I SE 2 2% .
3.4 COE E4& miR-302 ST EERE TE-1 ARBFE
AT AFZ N

Transwell SZEGHT AL PR TE-1 4001228 R0
ERAES, 5B E/R, miR-302 4H. NC+COE 4
1 miR-302+COE 2012 B M AU Lk NC 45
> (P<0.05), HH miR-302+COE 4275 H1
TR AR D> (P<0.05). ZERILE 1 F1E 4,
F B COE it %7k miR-302 ¥JREMS B B4 TE-1
iz fIERs, H o #HBCAMAXS TE-1 402
ZE AT RS A0 A FH B B R

#3 COE B4 miR-302 Xf TE-1 ZAREIEFEAIENE (X 5, n=23)
Table 3 Effect of COE combined with miR-302 on proliferation of TE-1 cells (X *s,n=3)

13 S %
24 h 48 h 72h
NC 100 100 100
miR-302 78.68+5.64" 60.37+4.53" 52.18+4.02"
NC+COE 80.24+5.69 61.22+4.28" 5229+4.11"

miR-302+COE 55.9114.88"#

42.181+3.74"%# 33.2613.52"%#

5 NC AL "P<0.05: 5 miR-302 4lLL#: €P<0.05; 5 NC+COE #4ilt#%: *P<0.05, FIH
“P < 0.05 vs NC group; ¥P < 0.05 vs miR-302 group; *P < 0.05 vs NC + COE group, same as below
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1 COE & miR-302 31 TE-1 AR (A) FiE#H (B) HIFAT
Fig.1 Effect of COE combined with miR-302 on invasion (A) and migration (B) of TE-1 cells

#* 4 COE E#%& miR-302 37 TE-1 iR ZEMIHEIZ
(X xs,n=3)

Table 4 Effect of COE combined with miR-302 on invasion
and migration of TE-1 cells (X *s, n=3)

5 (EElE IR
NC 54.60%6.12 76.78+8.25
miR-302 36.12+4.08 50.45+6.26"
NC+COE 35.2613.86" 48.88+5.96"
miR-302+COE  19.69+2.05"%* 26.52+3.29"%

3.5 COE B4 miR-302 ¥t PI3K/Akt {55 1@ AN
BIEER

Western blotting Fuill %41 & & TE-1 4
PI3K. p-Akt fil Akt #5 FRIATEN, 2SR MK 2 fik
5. miR-302 4. NC+COE #Hf1 miR-302+COE %1
TE-1 40 PI3K 1 p-Akt 5 HRIE R Z(LT NC 41
(P<0.05), miR-302+COE 41 PI3K F1 p-Akt & [1%
B (P<<0.05), Akt & ARIEK ISR ZER
ANEE (P>0.05). KB COE KitFRik miR-302 )
RERSHNE PIBK/Akt 15 5B IL, H o FHBA
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p-Akt . —— ————
L — — — —
C e — e

NC miR-302 NC+COE miR-302+COE

2 Western blotting %] TE-1 A5 PI3K. p-Akt F0
Akt ERRIAKF

Fig. 2 Protein expression levels of PI3K, p-Akt, and Akt in
TE-1 cells detected by Western blotting

FA X PI3K/AKt 15 538 B 3G A Skl /5 F o S 3%
4 g

R B ILRE, R AR AR G
TETZIEE 6 KIEH . BREMFARFIMLITSIN, RED
TR AR 25, (B & USSR,
BEH AT RANE 10%~25%1, H g 781123 B,
BERM RS REYS 2R 755 REA
%, PR, BB PR B 2 L AR R A
PrE . FEH, HErEIE T 40 2 A
MUEEPEZ Y, S RE A RCRMERIEH . Bt

&5 &LBTE-1 408G PI3K. p-Akt #1 Akt EEFIAKTLER (X £s5,n=3)
Table 5 Comparison of protein expression levels of PI3K, p-Akt, and Akt in TE-1 cells (X s, n=3)

o A RER
2H 5]
PI3K p-Akt Akt
NC 0.48+0.05 0.31£0.03 0.87£0.09
miR-302 0.34+0.03" 0.21+0.02" 0.86+0.08
NC+COE 0.32+0.03" 0.20+0.02" 0.86+0.09
miR-302+COE 0.10£0.01"&* 0.04+0.01"&* 0.88+0.10

FHRACEE BT 8 = ) UL SR H 2 Fh 7 3L R0
TSR TE . (REMT XSS RENET A
BHoEBEMIERE L. EFk, RAMLG 2
4 miRNA T8 16 7 BUS 7 — e ik e,
IRSZ BN KB e AR 2, FAR .
FEZE. MPRURIAT NG, ZitkeelR, NEE, BATE
M e £ EIEEDIRE. BT IR I,
A 00 J A LA P A BRI I E R . BRI, X
e TR BT PR PRI BT 9 BB 0% 7 2B R ) A e R85 4
ai. BEFEINEDR, FElERERRIURES 5 S BB R AI
JE R FHAHM IR T SRS R e RS U0 4 L )
VERIREE, B4R HHUMIRRCR, B0E miRNA FHEn]
Aese—FloET AT 7 B . BOL AR R, BEM
miRNA FIXWH S HEERRIE, AR aEmEN
)5 e RiE MR 975 21 R 11516, Wang 250V 5 87
miR-302 7 &8 i 208 R n J00 i 240 P 2 A AN 47
7% . ARSI B A COE Ml miR-302, M &%}
BERMBEIEE. BRI, FHHRIHAE
FAMLH]

A2 AAR AP G4 miR-302 mimic & 2% TE-1
Yif, BtA COE L[RIVEH TE-1 40, R &k
HAEROR . S eIl T miR-302 75 & E AN
Har )RR AL, 45 R KB miR-302 7E B 40
R RIR BT B 88 LY, BRI ARSE
R KT A B8 TE-1 A kA7 % Gy sk

5. ¥4 miR-302 mimic J5 TE-1 40ffi- miR-302
IFR BT, HA IR (NC) A2 4
MR+ miR-302 MRBTLRZE %R, Kk NC
YH AN M AT I 2R 5256 . COE BAMU FH Bl I06& 4 e 1)
AL, CCK-8 Fl Transwell SEIG45 R Bon, Bl
F COE i 221k miR-302 34l $li 1 TE-1 40 f 44 48 «
REMIH, HoBBAMEHNRET R —FRME
M. 7~ COE B4 miR-302 REWE W A 30 £ 4 i
TE-1 #3558 . (=28 F1LF% . PIBK/Akt {5 5 iHEE 2
Haifd K. Rl 5. maiRS MLz
(1R . PIBK/Akt 15 5B B Lo R IE R 5 AR
FiE R AE R R B VIR Bilin, p-Akt fEARSL
(R A MRS FE RIS, FF HLAERT S i gk e bl =
EAEFUS, Ak, p-Akt S FRE RS E AR
Z ECA-109 138 5E A1 i g ke A= 101, A Sz 3 ik
Western blotting #5ill TE-1 4 i -h PI3K/Akt {55 i
HAREARE, SREMTLL AR RICEAE
F PI3K I p-Akt 1K 35 W 2 4], HIKA 18
BeAMHI R, M Akt ROARE LR NE. £
B COE k/filid 3% miR-302 7 #1] PI3K/Akt {55
SIS . X5 PAfE COE 8¢ miR-302 i id
PI3K/Akt 15 5 18 1t 52 M Jith I8 200 P 26 400 A7 N i ot
F—30B, FHFFPORE, COE R id %
maspin KA TN BRI T, H a2 m
ERIEE 1, Zid 2 5 PI3K/Akt/mTOR {5 55 S
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RHIEA . Yang SRR R, COE il

2 PI3K/Akt/mTOR {5 5l %1% T 45 e HT-29 2

ML EWEMII T Wei SEP2HEH, miR-302 [_EiiE

REYETT PI3K/AKt 55 3 B 41 i) 45 L P 40 D F) 4

FHANR 2% . Xia SEPIHEFL & 78, miR-302 J& i

PI3K/Akt {53 % 3101l 63 7 Joa 41 L RO 389 5
HiF COE Hl miR-302 ¥JfEWiH 1S PI3K/Akt {55

BRI AR A AT, SO A SRR — Bk

FEIL, 4R 7R, COE kA miR-302 X & /i TE-1

AHMIAETE . RZALTRS O E LA T EIMER], X

FfE FH AT R i 4] PIBK/Akt {5 5 ek

SEIL, AHBARAE N 75 5 SESRRIRANIR T o
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