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Ethanol extract from FEuphorbia humifusa inhibits the malignant biological
behaviors of colorectal cancer SW480 cells by regulating the circRHOT1/miR-29a-3p
molecular axis

FAN Hongge', DAI Weibo", ZHANG Xuefeng® (a. Department of Anorectal Medicine; b. Laboratory of Pharmacology of Traditional
Chinese Medicine; c. the Third Department of Surgery, Zhongshan Hospital of Traditional Chinese Medicine, Zhongshan 528400,
Guangdong, China)

[Abstract] Objective: To explore the effect of ethanol extract from euphorbia humifusa (EEEH) on the biological behaviors of human
colorectal cancer SW480 cells and its molecular mechanism. Methods: Human colorectal cancer SW480 cells were cultured in vitro,
divided into the following experimental groups: Con group, EEEH-L group, EEEH-M group, EEEH-H group, si-NC group, si-circRHOT1
group, EEEH-H+pcDNA group and EEEH-H+pcDNA-circRHOT1 group and transfected with si-NC, si-circRHOT1, pcDNA and
PCDNA-circRHOT1 respectively. CCK-8 assay, cell clone formation assay, Transwell assay were used to detect cell proliferation,
migration and invasion ability in each group after transfection. qPCR method was employed to detect the expression of circRHOT1 and
miR-29a-3p in all the groups of SW480 cells after transfection, and the expressions of MMP-2 and MMP-9 proteins were detected by
WB. The dual luciferase reporter experiment was used to detect the targeting relationship between circRHOT1 and miR-29a-3p.
Results: Compared with the Con group, the protein expressions of MMP-2 and MMP-9 in SW480 cells in EEEH-L, EEEH-M, and
EEEH-H groups were significantly decreased (all P<0.05), the expression of circRHOT1 decreased (all P<0.05) and the expression of
miR-29a-3p increased (all P<0.05) in a dose-dependent manner. The cell survival rate, the number of cell clone formation and the
number of migration and invasive cells were decreased (all P<0.05). circRHOT1 can target and negatively regulate the expression of
miR-29a-3p. Knockdown of circRHOT]! can inhibit the proliferation, migration and invasion of SW480 cells, while overexpression
of circRHOT1 can attenuate the inhibitory effects of EEEH on the proliferation, migration and invasion of SW480 cells.

Conclusion: EEEH can inhibit the proliferation, migration and invasion of colorectal cancer SW480 cells by regulating the
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circRHOT1/miR-29a-3p axis.
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1.1 5F3 R &g 53K 5

N IE 45 B b 5 40 B FHC J N 45 B e 40
SW480 Iy H [ ATCC. Hb i H H == I 17 2218 24
WA BR/A ] . TRIzol ik 7] Lipofectamine2000 4 H 5%
Thermo Fisher 2 ] , ¥ #% 5% 15 %¢ J 5E & PCRA T
I F b 5 TIANGEN 4= 4k A ] , CCK-8 i 7§  BCA
AW e & W H _E i Beyotime E W) A Al
miR-NC. miR-29a-3p mimic. si-NC. si-circRHOT1 .
pcDNA . pcDNA-circRHOT1 ¥4 H | i 75 55 4= 7
o], R 7 B 4 2 DR A B LV PR A X
&I H 3 [H Promega 2 7 , S dii A MMP-2.MMP-9
Prk 5 HRP bric (911 2F 31 % 1gG ¥ 8 [ 35 [ Santa
Cruz A#].

1.2 EEEH # % &

B R 55 40 g, B AE O 2 BRI B A 1w 1R Ak
FRAIHEIZ L, BN 400 mL 75% LB 24 h )5 6
HETE M B T 100 °CR M H8 N, F0K 3L 5 a1 9 2% B %
B, R0 3 h G A H 2 W IR ERE IEAUE JE 3 IR,

10 000xg B0 5 min, 2K FH & % VR T80 i B T8
FH DMSO ¥ fift (2 % 5 0.05%) , Bl 15 EEEH (3 15
2K 65.32%) » AN L35 5 XU I 355 5% H 0 PR Ak P
% 12.5.25.50.150 pg/mL.

1.3 EEEH 4 32 FHC 4= SW480 2@ JiL 57 1o 7 & 49 48 &

F AN TR B & 9K B (12.5.25.504 150 pug/mL) K
EEEH %) 5| kb ¥ FHC A1 SW480 #Hi g, LA i EEEH 4t
T () 20 M A X R ZH, L DMSO (0.05% ) /5 A% 751 %
T ZH (DMSO 4H) . Il CCK-8 S 5646 30 A 5] fif ok
J£ i) EEEH % FHC A1 SW480 £ At 14 5 () 52 Wi , (1t
13 H &5 b ik 45 3 PR BEAE MG b m R 2 AT
Jo BESEE
1.4 S¥pmbmipst

H 200 uL SW480 &I g (2x10°4N/mL) #: 7 - 6 L
B, N A AN TR i & R FE (250504 150 pg/mL)
EEEH [#) £ 9% W ¥ 3% 24 h, %> %4 ¥ EEEH-L 4. .
EEEH-M 41 .EEEH-H 4. [FIW¥ 1E 5 1% 77 1 SW480
40 Meic Ny Con 2H . 4 e %% 4 : F Lipofectamine2000
# si-NC. si-circRHOT1 43 Jll # 4 SW480 4 il , 73 il
it N si-NC 41 .+ si-circRHOT1 41 , 4 pcDNA . pcDNA-
circRHOT]1 73 31| %% Y& SW480 £ il , % Y i Th J& hn A\
150 pg/mL EEEH [ 1 75 0 55 7% 24 h, 73 il
pcDNA 4 . pcDNA-circRHOT!1 4 . EEEH-H+pcDNA
2H .EEEH-H+pcDNA-circRHOT1 4 .
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FA AL )

5% 2H FHC 20 g A1 SW480 41 i 22 F T 96 FLHR
AL 3x10° NI, T 37 °C 5% CO, 15 3% 46 N 1 97
24 hJg , BEFLINAN 10 pL ) CCK-8 W& Wi, i 1592 2 h G
I FH AR AXCAE 450 nm Ab A 5% % BE (DO, 20 f A7
TR =LA DAE/STHIRZ D) *x100%. FHH % E 3
NG, R HEE 3R
1.6t fa o TE T i 5F A & 4% 4 )6 & 41 SW480 @
fieL 8 52 1% TS AR AE

Fa L J5 - 2H SWAS0 4 g (500 4~/ FLD Hef T 6 L
W, BT RFRAE N IE 14 d, FERE 3, T4 PBS VLI,
FREIR] e 2 20 min, 1% 45 S 5K 4L R 4415 min, PBS
Ve, TEARAE B T (xR T Fe i1 SWA80 4 il v [ T
. BHRE3NEAL, LR EE 3R
1.7  Transwell 5 3 4 ) 4% 3¢ j& & 28 SW480 2m it 4%
A BRAZ R

B e e Ji5 452 SW480 4 Al (1x10° AN/FL) B2/ T
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ANZAL, SR E A 3 IR

1.8 qPCR # M 4 % B % 41 SW480 #m i ¥
circRHOT1 5 miR-29a-3p #9 & &

U U 5 442 SW480 211 At , Jin N TRIzol i 71/ $2 HY
YHHE A RNA, I 5% 5 il cDNA. U cDNA 2 pL 47
qPCR 556, [ M 26 14:95 °C 2 min, 95 °C 15 $.60°C
30 s, 3T 40 MEFR . 519741 : circRHOTI 1E 7] 5| 4
N 5'-ATCACCATTCCAGCTGATGT-3' , [ [ 51 ¥ N
5-TGCTGTCTTTGTCTGTTCTTTC-3'; GAPDH IF [] 5|
Y1h 5-GGAGCGAGATCCCTCCAAAAT-3', )15 ¥
5'-GGCTGTTGTCATACTTCTCATGG-3'; miR-29a-3p 1E
1] 51 %) 5'-ACCTTGACCAGAACACCATCGAG-3', J%
1] 51 %14 5'-CAGGGTCCAGGTCAGGTGTGTA-3'; U6
1EFASIYN5'-GCTTCGGCAGCACATATACTAAAAT-3',
S IE 51904 5'-CGCTTCACGAATTTGCG TGTCAT-3'.
UL GAPDH B, U6 /£y A Z: R EE A, dl i 2 7 vE T
HIREFE M RIA R, BHKEI NI, LRES
3.
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HANTH . ¥ circRHOT I TR &5 A pii 37 471 e [ 48
pmirGLO % A4 I 1) 2 B A2 74 44 circRHOT1-WT, [A]
IR cireRHOT1 #EA7 51 R A2 1 JF 471 52 % 2 pmirGLO
AR A g 8 AR B AR circRHOT1-MUT, K H
Lipofectamine™ 2000 4 circRHOT1-WT. circRHOT1-
MUT %3 %] 5 miR-NC 2{ miR-29a-3p mimic J5#% 4t 55

>
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FAL, R ER 3R
1.10  WB ik 4 &-48 SW480 @ it F MMP-2 . MMP-9
FEHW R

FH RIPA 24 i 2 /A 25 2H SWAR0 4l it , FFHE I
M, BCAERLN 8 A B, BN ANE 40 pg B
4T SDS-PAGE , #E I, 5% M JIg 4= W53 1 2 h, In N
1:1 000 B () MMP-2 . MMP-9 —#71 5 1:2 000 # #%
1N 2 GAPDH #i 4% & 4 °CAL ¥ %, I\ 1:3 000
PRI —PiJE 37 °CALHE 2 h, ECL Bl B . LA
GAPDH N2, i ] Quantity One 544 ¥ H 1) &
HEMHWREE. SAREINEIL, LK E
23K
111 %Gitgie

K SPSS21.0 Gt v 2% B At 43 8040 , 75 & 1B 3
YA T 2 R DL s Ko, T 41 TE] LR SR B
SEREA RIS, 2 40 R) B R B IR R T = T,
DL P<0.05 8 P<0.01 £/ %27 BA G 8 L.
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m I 3% 58 Re. 7] B9 R 6

5 xt FEZH L5, DMSO 2H S AN [ 5 & 94 £ EEEH
AL BRI 2% 20 FHC 40 Mo 1) 47 3% 28 25 06 9 2 A2 0 (3
P>0.05, K 1A) ; 5 SW480 41 fifg % 18 40 L% ,25. 50,
150 pg/mL EEEH 4b FE {1541 SW480 4H il ) 7715 %1%
HH W [ AR (35 P<<0.05) , {H 12.5 pg/mL EEEH 4t # 41
SW480 4H il I 77 3% 2% 76 B i A2 f(P>0.05, & 1B)
i 25.50.150 ug/mL EEEH BT J5 85256 . A s
35 25 BAE 13 B , EEEH 1 3514 M 41 1) 25 B W s SW480
A i T AN ) T N 45 b B2 FHC 4 i 1) 386145
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50

HIAEER %

0
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x4 He g, " P<0.05
1 FERERE EEEH X FHC 40Af1(A) K& SW480(B) 4RI 1E 53 4 1892200

2.2 EEEH Z 7| 2R #i Hodp 4] SW480 &m it 3 78
CCK-8 SZIGANZM A v BT Rl S 56 I 25 2R (B 2)
N, 5 ConZH I #: , EEEH-L4H .EEEH-M 4 f1EEEH-H

ZH SW480 41 Al i A7 2% B I [ (3 P<0.05) , 41 g
T T BB B 3 R D (35 P<0.05) , H B R E K
i
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5 Con 4 LL#5,"P<0.05; 5 EEEH-L 4 L%,
~P<0.05; 5 EEEH-M 41 Lt , * P<0.05
El2 CCK-87%(A)Fn AR 52 FE A2 AR SE 38 (B A3
ERERER EEEH X SW480 41 p &35 A 820

2.3 EEEH E 7| 2R &1k 47 %) SW480 2m A 49 it 4%
BAZ %
Transwell 5256 #0025 5 (K 3A) 78, 5 Con 41

A Con

(F&d

T®

EEEH-M  EEEH-H

Et % , EEEH-L.EEEH-M. EEEH-H 41 SW480 il ffi f1']
T S 12 22 30 H 5 B B b (3 P<0.05) , H 27 &
A s WB VLA D 25 3 (1 3B) 27, 5 Con 41 LE
% , EEEH-L . EEEH-M . EEEH-H 41 SW480 4f fif
MMP-2 . MMP-9 £ [1 3 15 /K F 1 1 & 3 B (35
P<0.05) , H 5277 S
2.4 EEEH xf SW480 #m i ¥ circRHOT1 5 miR-29a-3p
qPCR SZIGAG I 25 F (B 4) 7R, 5 Con 4L LL#,
EEEH-L 41 \EEEH-M 4 .EEEH-H 4 circRHOT1 f{] %
K PR ($4 P<0.05) , miR-29a-3p [ Rk ¥ 7w (35
P<0.05) , H 2 7S
2.5 circRHOTI1 ¥2 %) miR-29a-3p # i iA4= H & X
StarBase [¥ 3 75l circRHOT1 5 miR-29a-3p 2
[ FFAE HANGS A O (B 5A) o R R R A Sz 06
for & 45 R (B 5B) 27K » 5 miR-NC+circRHOT1-WT
41 L% , miR-29a-3p+circRHOT1-WT £ 9% 5t 2 Bl i
P 5 2 PR AIK (P<0.05) ; 5 miR-NC+circRHOT1-MUT
41 EL ¢, miR-29a-3p+MUT-circRHOT1 20 %% )t 2 il
6 VE TG B B AL S8 45 B U B, circRHOT1 5
miR-29a-3p Z [H] {7 {E §8 7] 5 R » qPCR L4 4%
(E 50 &7~ , 5 si-NC 41 b %, si-circRHOT1 41
miR-29a-3p [ 1A & I+ 5 (P<0.05) ; 5 pcDNA 41 Lt
¢ , pcDNA-circRHOT1 41 miR-29a-3p ] % i& & BE 1K
(P<0.05) ; S5 45 5 368 , cirRHOT1 #£[7] miR-29a-3p
H Ao HRIE,

<< 200 M Con Bm EEEH-M
£ B EEEH-L EEEH-H
2 150
5
100
™
= 50
o)
H oo .
2% T
B Con BN EEEH-M

1.0 B9 EEEH-L EEEH-H
)
®”
=8
{a
e

MMP-2 MMP-9

5 Con 4 %% ,"P<0.05 ; 5 EEEH-L 4 EL 5, “ P<0.05 ; 5 EEEH-M 41 HL 4%, A P<0.05
3 Transwell 255 (A, x200)F1 WB 3% (B) 1 R [E] R =Rk E EEEH X SW480 4RI FR Z R HE X EFEARIANEN

2.6 & circRHOT1 % & °T 7 4] SW480 2w i &9 3%
78 i A AR 2 AR )
qPCRAEMIZE IR, 5 si-NC A HEL, si-circRHOT

ZH SW480 4 g ' , circRHOT1 3 15 7K °F & 2 (411X,

miR-29a-3p ik W3 T+ 5 (B 6A , 35 P<0.05) , YL 1E

SW480 4l i 1 BRI 1 circRHOT1 IR , [ 5
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i circRHOT1 71 il #% miR-29a-3p 1%k, CCK-8 2%
S (] 6B) A v B T B 22 5% (] 6C) \ Transwell 51
56 (& 6D ) A WB 1 (I 6ED Gl 45 5 2R, 5 si-NC
Y EL 2, si-circRHOT1 41 SW480 4H il 1 17 % 3 B& A%
(P<0.05) 21 Jf 50 [ T2 1 4 B I 7% S A2 2% 41 i 2K
B39k /b (35 P<0.05) AL A2 AR 28 HH 56 5 ) MMP-2.
MMP-9 & 7K PR (35 P<0.05) . SIEG 45 it B,
R circRHOT1 385 _F i miR-29a-3p ik 114 SW480
S 0 R B AT R AR 28
2.7 it %3k circRHOT1 7T 444t EEEH 3+ SW480 47 fie.
¥ I8 T AL AR 2 69 A HIAE R

qPCR S50 25 5 (] 7A) {7R , 5 EEEH-H+pcDNA
“H b5 , EEEH-H+pcDNA-circRHOT]1 2H SW480 4l fifg
circRHOT1 {334 I 3 TF 15 111 miR-29a-3p 35 2 # Ff
ik (3 P<0.05) , Ui B 7E SW480 4il i b g it RIA T
circRHOT , [ 146 B circRHOT1 44 miR-29a-3p [ 3
IS HRIA TN . CCK-8 5256 (& 7B 4 B 7 4 T ik
S (] 7C) | Transwell SE5G (B 7D FI WB i (B TED A&
M 45 B &R, 5 EEEH-H+pcDNA 4 tb #¢ , EEEH-H+
pcDNA-circRHOT1 2 SW480 41 fitl ] 77 1% 2 T 5

(P<0.05) , A0 5o P T2 B H A8 J AR 28 4 Mo 505 1%
Jn (3% P<0.05) , ;TR AIZ 28 HH R I MMP-2 . MMP-9 &
F K P 2571 7 (35 P<0.05) . SzE6 48 Ry, i % ik
circRHOT1 AJ LKt EEEH X circRHOT 1 232 411l
YA, 385 R i miR-29a-3p F A2 E T SW480 4 L f1)
WG TR AR AR

4r
*x AA
3t M Con 2
i EEBH-L <A
L B EEEH-M
) EEEH-H
'H% 2F *
=
=
1F X oxA
*AA

circRHOT1 miR-29a-3p
5 Con 4 EL 4 ,"P<0.05; 5 EEEH-L 41 Lh &, “ P<0.05;;
5 EEEH-M 4 L, P<0.05
4 FEIRERERN EEEH % SW480 ZAAE circRHOT1
F1 miR-29a-3p FIA IR

A
circRHOT1 WT 5" -~ CUUCGAGCAAGUUUUGGUGCUA -3’
miR-292-3p 3’ AUUGGCUAAAGUCUACCACGAU 5'
circRHOT1 MUT ~ 5"~CUUCGAGCAAGUUUGAUCUAGA -3’
B c
150 Il miR-NC ﬂﬂmﬂ 25 *
4 i miR-29a-3p ﬂ‘,f) 20F
o ' 15}
e £
R o 10}
= 8
_%g 2 os|
E

0

SO o P o
& .\’6\@23\ Qo‘)bd\@;&
4 y
'\2"0$

5 miR-NC 4L H %, P<0.05 ; 15 si-NC 41 EL#,"P<0.05; 55 pcDNA 2 Eb ¢, “P<0.05

A:circRHOT1 5 miR-29a-3p 2 [A] 45 &

w3 B KU 2R AT o i R S A I 245

C: qPCR A5 MR AL 2R IA cireRHOT1 % miR-29a-3p KR IA R MR
E5 circRHOT1 48[ miR-29a-3p F 1T H Kk

3 1

4b H e A2 B N 28 A A e A M R 1R
IS B e R R R B ) SR T T &
HAREEE . AT AR, Fte 25 B A hugs
B AE R, TR 45 e 4r B R AE 24T .
circRNA 7 25 B W i H 3k 5%, FF vl i 3 4
miRNA/mRNA F£iA1 2 5 45 B e KB R R id e,

AT REAE N4 B M TR T IV (R B A,

b i T ) P 2E 0B AR I AR A S 9ORE S
JSE 5 AT 4900561 T 00 e ) A T o o L R
JeE A 42 28 561 {H BEEH 5 45 B 7 (1 9%
ZAMARA A AT S R TR, EEEH fg % LUR & ik
JEE ARG 77 2 ARG SWAR0 4 i (1) A7 155 22 . 40 i v %
T 15, $& 7~ EEEH 1] #17 fil] SW480 4 Ffd 1) 34 58 o
MMP-2 .MMP-9 J& T35 43 J& 55 i, nl 38 e 4 A 24
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A B C <
55 MSNC £ 150 §i-NC  si-circRHOT1 3
mm w si-circRHOT1 % o ~a: o ﬁ
o ) :
= =

=R

T

m si-NC

M si-NC
W si-circRHOT1

*

EARIX

KR/ RS e

0
RkE OB

L5 5i-NC #lLL#,"P<0.05
A: qPCRER I Y 5 SW480 41y o circRHOT 1 Al miR-29a-3p {12614 ; B: CCK-8 VEMG I 4t i SW480 21 At Fr) 484 5 5
C: Y o 2l SIZ 6 A 2 4% Fis SWAS0 241 it Y o 3 72 J B 7 5 D: Transwell SIS N5 G 5 SWAS0 4H i HIIER I AR 78 RE 71 (x200);
E: WB A AT F8 A2 28 400G B2 MMP-2 \MMP-9 [f] 31k
Bl 6 BUAL circRHOT1 FRIANT &40 SW480 A ftsE T 7 F{R 2 58 AU

A EEEH-H+pcDNA B C <: 100 "
= ; < 100 80
= EEEH-H+pcDNA-circRHOT1 &% * EEEH-H+pcDNA EEEH-H+pcDNA- &
w4 . 5 80 cireRHOTI x 60
X 3 H1 60 23 40
® 2 & 40 M 20
5 1 " 2 20 B0 > Y
£, g 0 XQ& O
N\ :’)Q A '\"Ca
ot &:L""’ ‘?gg}é S $[,;Q
8 < ‘8&0
Q)@@‘;b S
o) N
© 6}2\,‘\
D EEEH-H+pcDNA  EEEH-H+pcDNA- E B S0
_GireRHOTI %‘3& F

m EEEH-H+pcDNA
" EEEH-H-+pcDNA-circRHOT1

& mm EEEH-H+pcDNA 0.6 « %
~ "% EEEH-H+pcDNA-circRHOT1 :

2 %

= * i 04

& 0.2

® T

~

) ’ 0
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