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Lupeol Inhibits Proliferation of Colorectal Cancer Cells by
Suppressing RhoA-ROCKT1 Signaling Pathway

JIANG Yiwen, HONG Dan, LOU Zhefeng, JIN Longjin™
(School of Laboratory Medicine and Life Science, Wenzhou Medical University, Wenzhou 325000, China)

Abstract This study aimed to explore the effect of Lupeol on the proliferation of CRC (colorectal cancer)
cells and its underlying mechanism. HCT116 and SW620 cells were treated with Lupeol for 48 h. Then, MTT as-
say, CCKS8 assay, Plate clone assay, and flow cytometry were performed to detect the cell viability, proliferation
ability, colony-forming ability, cell cycle, and cell apoptosis. The qPCR (quantitative real-time PCR) and Western
blot experiments were used to evaluate the mRNA and protein expression levels. Immunofluorescence assay was
used to explore the intracellular distribution of the B-Catenin protein. Further, Rho4 was knockdown in CRC cells
to explore the mechanism of Lupeol. Our results showed that Lupeol inhibited the proliferation of HCT116 and
SW620 cells but did not induce cell apoptosis at selected doses. And the cell cycle was arrested in the Go/G; phase
after Lupeol treatment. In addition, Lupeol downregulated the expression of RhoA, ROCKI1, B-Catenin and Cyclin
DI in both CRC cells. The distribution of B-Catenin protein in the cytoplasm and membrane was reduced after Lu-

peol administration. Moreover, the proliferation ability was inhibited after RhoA knockdown. In conclusion, Lupeol
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could suppress the proliferation of HCT116 and SW620 cells by inhibiting the RhoA-ROCKI1 signaling pathway

and might provide an effective agent for CRC patients.
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TCC CTC CAA AA T-3', R: 5-GGC TGT TGT CAT
ACT TCT CAT GG-3'. Ffil- 52 “HIHEIEAT 7317 -
1.10 Western blot#&;N| 48 % & A F&RiK K F

AN P T Lupeol AL FEHCT 116 FISW62024 148 h
Jii, IMAAH S RIPAZL A K - 24f#20 min. 4 °C. 12
500 r/min/ 0220 min, Y5 EIER. FIBCAERIILE
FEEWE, 95 °CAMES min, B30 pghd & HFEA LA
10% SDS-PAGE H /i1 FLIK, ¥4 & ¥4 2|PVDF
JEEE 5% MBi g 48 & 141 90 min, RhoA. ROCKI.
B-Catenin. CyclinD1. GAPDH¥L{A (1:1 000) T4 °C
BE K. KH, TBSTH, 5 minx4k. —Pi=iR
WEE 1 h, FHTBSTYER, 15 minx3ik. f# HHECL{L
R OGIRF £ 5, Bio-Rad ChemiDoc MPRE £ %t
gt 8, LGAPDH A N 2, fi#i i Image Lab 3.0%
PEREAT A B ST T
1.11 HERIENP-CateninE B RKIEE R

HCT116. SW62040 il RhoARi & FTHCT116+



VIR P e L I I I Rho A-ROCK {5 51 B 1] 285 i 40 w144 4

189

SW6204H i 1 47 40 J € J, AN [R]#k & Lupeol 4b 2
48 h(RhoAR K SE I AN AT 25 b 2. 4% % K H
1% == R 18 52 30 min. TV B PBSYEIE AL, 5 minx3
o 0.1% Triton X-100% i Hi%E 10 min. 75
A PBSTREAM, 5 minx3{K. 5% BSA=RE
145 min. 5 714 FIPBSHE i 40 M2, 5 minx37K.
B-Catenin$L#4(1:200) 4 °CHFF H i . K H, AT
PBSTE# 41, 5 minx3¥K. RN s Pl LIEWR
(1:500), & i8I B 60 min. 5 7 IPBS T
YR, 5 minx3K. WIDAPIY O TR, B E
15 min. FH 74 FIPBSYEE 4L, 5 minx3ik. 7%
TN 6 K 5E A, FNikon A TOE L5 42 B s
TSR
1.12 FirZEHHh

G i+ BU¥E T P9 RE A Y48 2 8] BE % 3% Fun-
paired Student’s r-test, F T 2 FEAS B 2 7] L ek F
One-Way ANOVA. i3 4t #r #4118 FISPSS 22.0
MGraphPad Prism 7.03F47 403 . BT #icdhs 251 LA XS 25
LR IE 22 (Xs) R, T SR B 557 5 5 39k, P<0.05

HAGEE X

2 5
2.1 LupeolxtHCT116F1SW6204H A1 1 78 F0 55 [
A 0EA

AT S fE FIMTTIAAS AN [F] 4 Lupeol 43
EFHCT 116 ISW6204H d24 hA48 hoxt 24 i v 4 1)
S0 . Lupeol/E FH HCT1164H 1 24 hAl 48 hif) 1Cs %>
AN 64.547F1145.454 umol/L. LupeolfE Fl SW6204H
224 hA148 hiFJICso 735 2H66.172F152.214 pmol/L(&]
1A). 5 85256 7% 0. 20, 4041160 umol/LYE Jy
YEPIIREE, 48 hik N2 WAE FH I [A], DLtk — 2B i 5T
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£
=
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=
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Colony number

0

Lupeol concentrations /umol-L !
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SW6204H A 135 58 i) R, C: B T A S 96 A6 U A [5) ¢ P Lupeol /b BRI HCT 16 1S W 62040 i 57 b 55 V4 (U 82 3 B8 i 43 Mo #P<0.05, **P<0.01,

##4P<0.001, 50 pumol/L LupeolZH FL4% .

A: the cell viability of HCT116 and SW620 after Lupeol treatment was detected by MTT assay; B: the cell proliferation ability of HCT116 and SW620
after Lupeol treatment was detected by CCKS8 assay; C: plate clone assay was used to analyze the colony-forming ability after Lupeol treatment.

*P<0.05, **P<0.01, ***P<0.001 vs control (0 pmol/L Lupeol treatment).

E1 LupeolxHCT116F1SW 62048 At 1558 5 55 & 72 A A 520
Fig.1 The effects of Lupeol on the proliferation and clonal formation of HCT116 and SW620 cells
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S ——— S e —— e 0
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8 ] 1 ] 203
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s | : g
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0.16% |19'399 86 0.11% 19499 <ol
100 104 10° 10° 100 10° 10+ 10° 10° 100 10 10° 10° 10° 10° 10° 10* 10° 10° 10° T re—
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A: HCT116FISW6204H it yit = ks Wl 4H fif J&] H; B: 4 i J& 9 LL A3 53 A1 C: HCT116F1SW62024H it it A I 40 i 94 15 D: A A 02 G itk .

*P<0.05, ***P<0.001, 50 pumol/L LupeolZH HL.#5 .

A: cell cycle distribution was detected by flow cytometry; B: the ratio of cell cycle distribution of HCT116 and SW620 cells; C: cell apoptosis was
detected by flow cytometry; D: the ratio of cell apoptosis of HCT116 and SW620 cells. *P<0.05, ***P<0.001 vs control (0 pmol/L Lupeol treatment).
E2 LupeolXfHCT116F1SW 6204 A /E £AF0 40 BRI 1= #0820
Fig.2 The effects of Lupeol on the cell cycle and cell apoptosis of HCT116 and SW620 cells
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0.
>
] o
20

RhoA ROCK1 B-Catenin CyclinD1

A: qPCREGIMAHSEFERIMRNA R IE K T-; B: Western blotfa il AH 5 85 1 3k 7K P25 47 B; C: Western blotsg [ &40 11K *P<0.05, **P<0.01,

#+%P<(.001, 50 umol/L Lupeol4L Ft#5

A: the expression of mRNA was detected by qPCR assay; B: the expression of proteins was detected by Western blot assay; C: the statistical results of
Western blot assay. *P<0.05, **P<0.01, ***P<0.001 vs control (0 pmol/L Lupeol treatment).

3 LupeolxHCT116F1SW62040 fi#E % £ FE A1 E B Fik K FAISZ N
Fig.3 The effects of Lupeol on the Gene and protein expression of HCT116 and SW620 cells
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(A) HCT116
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50 um 50 um

20 pmol/L

Lupeol

40 pmol/L
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(B) SW620

B-Catenin

50 pm 50 pm 50 pm

A IEYOCRIHCT 11641 i N B-CateninZl F 73 4ii; B: G 5 uiarill SW62040 il A B-Catenin 2z 4 731 -
A the distribution of B-Catenin protein in HCT116 cells was detected by Immunofluorescence assay; B: the distribution of B-Catenin protein in SW620

cells was detected by Immunofluorescence assay.

El4 LupeolXfHCT116F1SW6204HRE A B-CateninZE B 537 HIF2 T
Fig.4 The effects of Lupeol on the distribution of B-Catenin protein in HCT116 and SW620 cells
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A: CCK8A M AR RoANTHCT 116 FISW 62041 i 4 T FRI 5208 B: qPCRIZAS M EH AT Rho A% HH 553 ImRNA 1% /K F [ 541, C: Western blotiZ:
KM RARRhoAXT A 56 8 1 F 1A A B2, D: 52 5 6K M IR hoA JE HC T 116 MISW 62041 il 4 B-Catenind (440 4 . **P<0.01, ***P<0.001,
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A: the cell proliferation ability of HCT116 and SW620 cells after Rho4 knockdown was detected by CCKS assay; B: the expression of mRNA after
RhoA knockdown was detected by qPCR assay; C: the expression of proteins after Rho4 knockdown was detected by Western blot assay; D: the distri-
butions of B-Catenin protein in HCT116 and SW620 cells were detected by Immunofiuorescence assay. **P<0.01, ***P<0.001 vs sh-control.
El5 EKRhoAZTHCT116F1SW 62040 A 1458 HI52M0
Fig.5 The effects of RhoA knockdown on the proliferation of HCT116 and SW620 cells
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