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B G L ERIA SR L (3 P <0.05) , AZ B4 Rh2 + miR - 128 -3p
inhibitor 21 I A £ .15 Rh2 + miR — 128 — 3p inhibitor + si — GDF15 41 [t £ Jifd 38 %
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Abstract. Objective
development of colon cancer through microRNA —128 —3p(miR —128 —3p)/
growth differentiation factor 15( GDF15) mediated wingless — type MMTV
integration site ( Wnt )/B -
pathway. Methods SW620 colorectal cancer cells were randomly divided

To explore the effects of ginsenoside Rh2 on the

family member catenin  signaling
into the following groups; Control group (standard culture) , experimental
group ( treated with ginsenoside Rh2 at 20 pmol + L"), NC inhibitor

group (transfected with NC inhibitor) , miR - 128 - 3p inhibitor group
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(transfected with miR — 128 — 3p inhibitor ), ginsenoside Rh2 + miR - 128 — 3p inhibitor group ( treated with
ginsenoside Rh2 at 20 pmol + L™ and transfected with miR — 128 —3p inhibitor) , and ginsenoside Rh2 +miR - 128 -3p
inhibitor + si — GDF15 group ( treated with ginsenoside Rh2 at 20 wmol + L', transfected with miR - 128 - 3p
inhibitor and si — GDF15). Quantitative real — time polymerase chain reaction (qRT — PCR) was used to detect the
relative expression levels of miR — 128 —3p and GDF15 mRNA. Cell proliferation was assessed using 5 — ethynyl —2" —
deoxyuridine ( EAU ) incorporation assay. Western blotting was employed to detect the protein relative levels of
myelocytomatosis oncogene (Myc) and B — catenin. Results The relative expression levels of miR — 128 - 3p in the
control group and experimental group were 1. 00 +0. 16 and 1. 56 +0. 25, respectively; the relative expression relative

levels of GDF15 mRNA were 1.00 = 0.12 and 0.43 + 0.05,
(88.76 £8.56) % and (35.89 +4.05) % , respectively; the v — myc avian myelocytomatosis viral oncogene homolog

respectively; the proliferation rates were
(Myc) protein levels were 1. 00 0. 21 and 0. 45 +0. 06, respectively; and the B — catenin protein relative levels were
1.00 £0. 23 and 0. 52 +0. 07, respectively. Compared with the control group, the above indicators in the experimental
group showed statistically significant differences (all P <0.05). In the ginsenoside Rh2 + miR — 128 - 3p inhibitor
group and ginsenoside Rh2 + miR - 128 — 3p inhibitor + si — GDF15 group, the cell proliferation rates were
(68.56 +7.12)% and (50.56 +5.18)% , respectively; the Myc protein relative levels were 0.86 + 0. 12 and
0.61 +0. 08, respectively; and the B — catenin protein relative levels were 0.71 + 0.09 and 0.58 =+ 0.08,
respectively. The above indicators in the ginsenoside Rh2 + miR - 128 - 3p inhibitor group compared with the
experimental group, and those in the ginsenoside Rh2 + miR — 128 —3p inhibitor + si — GDF15 group compared with the
ginsenoside Rh2 + miR — 128 — 3p inhibitor group, all showed statistically significant differences (all P <0.05).
Conclusion Ginsenoside Rh2 can inhibit the proliferation and migration of colon cancer SW620 cells, and promote the
apoptosis, which may be related to the regulation of ginsenoside Rh2 on the miR - 128 —3p/GDF15 to inhibit Wnt/8 -
catenin signaling pathway.
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growth differentiation factor 15
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— M EARTUME 25Y. AUFRRE, NS BT
Rh2 mf LA 25 4 o s RNA - 128 -3p
(microRNA - 128 —3p,miR - 128 - 3p) #4RkiE 5 L Hp
JEE e e R JEAR G o miR — 128 = 3pAIiERik 5 B 4
it B b 3% A 5D A K A K A T 15 (growth
differentiation factor 15, GDF15) th g "1z 4% 18 5 i 1k
ARG A 5, TR RBFFE R, A GDFLS 7K Bl
T4 o 88 (g L T R B PR . AR A S
TR Rh2 T F4s e 40 SW620 , i 58 Hox i 40 g 4%
B TR TR SRS HAE AL

MHE5TE

1w
ZARE IEH I b B4 (NCM460 2L ) (45

AN 2 (HCT116 41 Jig . SW620 41 i, CaCo - 2 4
JL) AR 20 (293T 4 i) , B30 B s BA= 9
BARA PR

HmEERF A2 Rh2, A& B 20 mg,
4l :98% L5 102217496 , i RIRL T A AR B 1y
AR w7 WL 2% W RV WK ( phosphate buffered
solution , PBS) . Jif 5 4 8 9T 3E U %€ ( radio immunopre-
cipitation assay, RIPA) Z4f# i % 3 1 ¥y |- g 51
DR EARA R A A7 il hE 5@ (Triton X~
100) , f& [ Merck 22 H] Az ;47,6 — ZJ)KEE -2 - FR0E
5|I4E (4,6 — diamidino — 2 — phenylindole , DAPT) i3],
£ [E Thermo A= 7= ; 35 B {4 2% & 5% ( enhanced chemi-
luminescence , ECL) &G , #3836 A= YR IR
He 7 B 5 &4 ( polyvinylidene difluoride , PVDF) |
3 [ Millipore 23 ] 4 7 ; TRIzol " iR 5] 26 (1 i K, )
93 [E Thermo 73w A 7 5 13 SiaGR) 4, S€ [ Thermo
INFEIHETFE 5 - OB -2 — AR (5 - acetylidene —
2" — deoxyuridine , EAU ) 21 fifd +% % 46 I 328551 & L A2 R
ik F PR 10 (terminal deoxynucleotidyl transferase —
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mediated dUTP nick end labeling, TUNEL ) 48 itd & 1= &
MR & B EFL N IR 1E T 8 ( bicinchoninic acid ,
BCA) & Siali &, Y08 B8 = RAEYEARA R
A EVAE S BBTHL S LA SRR FUR DO R (fluoresce-
in isothiocyanate, FITC) 45 ic [l 5T BATAA . ST A
GDF15 $ifk  Alexa Fluor® 647 FRiC I ik b
B 6 20 M 9 9 BL TR (v — myce avian myelocytomatosis
viral oncogene homolog, Myc ) HiiK i N B - EH K
(B - catenin ) Prif  Hikd i E ALY (horseradish peroxi-
dase , HRP) FRic ILISEHT S iiiAR, 2 3 5 Abcam 23] 7
mio 51, 0 BIEEA TAY TARA IRA RO HE .

{X8E Eclipse Ti — SR %56 B ils, H RJBEEA
A7 5 7300 SR ' E 2R B4 SN (quantita-
tive real time polymerase chain reaction,qRT — PCR) {¥,
S ABI 4w
2 KWHE
2.1 sz

NCM460 41t 293 T 4ififs .CaCo —2 4 fifs \HCT116
A SW620 4fl Ji ¥y A AL FG 2 [P SR B R
(Dulbecco’ s modified eagle medium, DMEM ) Bk 5% 77
FECE 1 % BP0 10 % a1 ) {5+, JF & 137 C.
5% ARG IRA R . WAL AL LIRS PO £
A R ) 20 M A T I 5
2.2 WA SRTGHE

OB A= K SW620 2 fifd, BEHL 7 o~ % BR 4l L 52
4540 \NC inhibitor £ .miR - 128 - 3p inhibitor 2 \ A\ =
BAF Rh2 + miR — 128 - 3p inhibitor 41 . A % 24 Rh2
+ miR - 128 - 3p inhibitor + si — GDF15 2, X% RE4H .
MO TE B 35 55 SEH 4 .20 pmol - L' A S i HF Rh2
AL FRAANE s NC inhibitor 25 : 7E 4 I H 54 5% NC inhibitor;
miR — 128 —3p inhibitor 41 ; 7E M P4 4% miR — 128 - 3p
inhibitor; A\ 2= B2 3 Rh2 + miR — 128 — 3p inhibitor £ ;
TESLRG LA 2 FFe G miR 128 —3p inhibitor; A2
I Rh2 + miR - 128 - 3p inhibitor + si — GDF15 4 ;
£ NS 2 F Rh2 + miR - 128 - 3p inhibitor #H 37l 2
R GDF1S FikKF-

HOWE A K01 293 T 4i i, FHL 4k 293 T — NC
inhibitor4 (%% %% NC inhibitor) 1 293T — miR - 128 - 3p
inhibitor 21 ( %% 4% miR — 128 — 3p inhibitor) , 43 51| 5
GDF15 MUT il GDF15 WT Gk dtitye
2.3 qRT - PCR % ill| & 280 4 B miR — 128 - 3p #n
GDF15 mRNA #3f5& ik 7k E"

P2, 27 AN 25 A0 B, RS RS W R R
W, FH IR PBS S UE4II, A TRIzol ™ {42 B4 20 41

FRLAY S0 RNA  F00 A S sl ) G it A7 300 4 5, SR )5 R AT
2GER, L U6 /% RNA (U6 small nuclear RNA |
U6) H MM -3 — W2 I 2 ( glyceraldehyde — 3 —
phosphate dehydrogenase , GAPDH) Jy N2, 2~ 24 1k
53 BT mRNA A kK-

2.4 EdUiRk#I &0 nmpssEas '

P42, 27 JEAT 43 RN 45 2 A 3L, AR S A Fi IR
EdU &0 & 3B 45 2617 EdU FRic e AZSe  7E9O
A G SiTislie
2.5 FEBRENESLINZXHELHA Mye 1 B — catenin
FERHExRIAKE

W5 AN S AR T RS 57 R 80% , 4402, 27
452, A5G T PBS IR 2 Wk, R IR AL)S PBS i
VEIBEL A RIPA R, $RIBUEE 1, F BCA 25
FE TR RTIURE LR R . B AR 10 wg HEAT
HLPK 4 85 )5 % 2 PVDF 5 |, 8% 4 IfiL 1 11 2K 11 35f 4]
2 h, JIA Myc B — catenin —#i4 “CHEF IR, VEME,
A HRP pric I SEi e P s bt | 2 h e, &
JEMR R AR, Tmage J AP REBUR BT 204
2.6 W EEEEMERNIEIE miR - 128 - 3p 0
GDF15 fsBg % "

i# 157 TargetScanHuman 8.0 7F 2% R 4 ( https://
www. targetscan. org/vert_80/) Tl miR — 128 - 3p FlI
GDF15 4550 1o BOMEAE S 1 293T 40 il , B
%5 80 % & #9% GDF15 MUT 1 GDF15 WT &
B, 7439 5 NC inhibitor 1 miR - 128 - 3p inhibitor
AL YL 38 293 T A Hr A28 2R B e
2.7 BeSJRE L Zk 32 (fluorescence in situ hybridiza-
tion, FISH) #ill miR —128 -3p Fixfgmn""

FH 6 LA 5 40 M€ B, AL 20 & AN D T
2 x10°, $HR 2. 2" gy 2 b B 25 SRS 3 ISR, 2
RWPEER E, O M K @iE, 4] miR - 128 - 3p #4t
5" = DIG - AAAGAGACCGGTTCACTGTGA - DIG -3’
ZRAC, VEIBE, T8 I B e e H A (121 000) B9 5, Uk
JiE, @ FITC ARic il A5 =40 (1: 1 000) ¥ & , Bk
J POV K L R R, SO0 AR T R .

2.8 RERKEA GDFIS RikiFR'

- 2H A MO B A, 2 B 2. 27 2 2 Rh B
G T P 4% Z2 R RERE E, EE, Rt
GDF15 —$i(1: 100) &, YEME, Alexa Fluor® 647 #5
ICIEHTAR P (1:500) e &, GEE, S 0%, B R, i
B T AR MRS
2.9 MERRRIANAEBER"

P H AN AL B0 T I YE B R RV
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%1 x10° cell « mL~", FLHR R IA7 9 47 7 £, 045 4 AL
AEIE AT 3 2474k, RN 22 80 % ~90 % i,
PREGFEHE, ISIN 2245 R IEW 1 mL, B5 5246751 b, Jin
A PBS 1 mL,10 L 3k 36 1 TR I L K 75 DA 2 3l
B2k PBS Pk 3 YK, BN 5% i AR IS o8 4 AR
600 WL, 4% /8“2, 27 452,37 °C BEF4Ah 5% 5 T
ZEIFHAIE BRI SRR N IR 2 d 5 il An e i Il
AT E B PR B AE AR R, F Tmage J #0443
Mrem R AR, R 2 d ERREA M E S .
2.10 TUNEL SZ36 4 48 f o s om 1

FHR“2. 27 SR 2 Ab B SRR SRS LA, 2
BHEEE E 30 min, FE 0. 3% Triton X - 100 [ PBS
M H S min, i A TUNEL ¥ 3 50 pL,37 °C ¥
JEIFE 1 h, 3 DAPL BEAT A e, 76 %¢ % B BE T~ 0
ZIFAIR
3 FitFEFE

FH SPSS 26. 0 8K AT G343 Mo F &R
x £ s AL HCBH I ST AR AR ¢« K36

# X

1 miR -128 -3p 1 GDF15 & 7B MM R P RIX
7KF

NCM460 . HCT116 . SW620 1 CaCo — 2 4 Jid v
miR —128 = 3p#H X} F& 35 K F- 43 512k 1.00 + 0. 15,
0.66 +0.07.0.41 = 0.05 I 0.79 = 0.08, GDF15
mRNAFE X 235 7K 4351 1,00 £0. 13 1. 56 0. 19
1.70 +0.20 f11.28 +0. 18, HCT116 ,.SW620 . CaCo — 21 4f
Hflf#) miR — 128 —3p . GDF15 mRNA i %f 32 ik /K F 5
NCM460 2 b4, fEGE T b 22 R A it X
(# P <0.05), Hr SW620 4 it miR - 128 - 3p .
GDF15 mRNA A %f 3k 7KF-8 NCM460 2 Jifd A2 1k 22
SEE R B SW620 4 AT I L SE 5
2 {&K4MIEIE miR -128 -3p 5 GDF15 iR EE¥( &

XFRREA 25 T FLRG 5% s SLOR 2 45 7 NS 2 Rh2
20 pwmol - L7'; NC inhibitor 2 % %t NC inhibitor;
miR —128 - 3p inhibitor 4% %% miR - 128 - 3p inhibitor;
A2 B3 Rh2 + miR - 128 — 3p inhibitor 41 % T
20 mol - L' AZEH Rh2 + YL miR - 128 - 3p
inhibitor; A 2 24 Rh2 + miR - 128 - 3p inhibitor +
si — GDF15 ZH45F 20 wmol - L™" AZ 4T Rh2 + 54y
miR - 128 —3p inhibitor il si — GDF15,

TargetScanHuman 8. 0 1F & I’ ufi T 43 #1 & PR,
miR - 128 -3p 5 GDF15 fE{ELS G5 (WK 1), AL
PR BT MR Z5 R 7R ,293T - NC inhibitor 411

293T - miR - 128 - 3p inhibitor 4] 5 GDF15 WT L%
Y YT A B 1.00 £0.12 1 1.76 £0.18, 5
GDF15 MUT #:4& guse S iE M4y 51 o 1.00 +0. 13
1.03 £ 0.12,293T - miR - 128 - 3p inhibitor 4 5
GDF15 WT b4 3e % Y675 % 5 293T — NC inhibitor
ML, EG T EERA SR L (P <0.05),
293T - miR - 128 - 3p inhibitor 415 GDF15 MUT #t:%%
YUl Y6 iEE 5 293 T — NC inhibitor 241 1, 7648 1t
¥ XS TGIFEL(P>0.05), miR -128 -3p
inhibitor 21 {1 NC inhibitor 41/ miR — 128 - 3p FHX} &
SR 4y 5 A 0.42 £ 0.05 F1 1.00 +0.15, GDF15
mRNA A % 22 3k K F 4 % 1.85 = 0.19
1.00 +0. 14, miR — 128 —3p inhibitor ZH{f#J miR — 128 —3p .
GDF15 mRNA A% 35 7KF- 5 NC inhibitor 25 %5,
G LR A GRS (¥ P <0.05),
3 ASE# Rh2 5 miR - 128 - 3p/GDF15 3%
Al

W 2 F7R  SCEGAURIG RRZH Y miR — 128 —3p AXT

GDI15: 5' CAGUCCUGGUCCUUCCACUGUGC 3’

UUUCUCUGGCCAAGUGACACU 5'

1 ARIAE T 15 (GDFLS ) FIRUNMEERZ IR - 128 - 3p
(miR - 128 = 3p) FHL 1] 5 AR M4l i R R

Figure 1

miR-128-3p: 3’

Targeting relationship and binding site relationship be-
tween growth differentiation factor 15 ( GDF15) and microRNA —
128 —3p (miR - 128 -3p)

>
w

Control Experimental

2 B miR —128 - 3p 1 GDF15 5¢ Y6 K-
Fluorescence levels of miR — 128 —3p and GDF15 in

Control Experimental

DAPI
DAPI

miR-128-3p
GDFI15

Merge
Merge

Figure 2
cells of each group

A The level of miR — 128 —3p was detected by fluorescence in situ hybri-
dization( x100) ; B: The level of GDF15 protein was detected by immuno-
fluorescence( x 100) ; Control group: SW620 cells were cultured normally;
Experimental group; SW620 cells were treated with 20 pmol - 17!

ginsenoside Rh2.
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TR KA T DL
Cell proliferation, migration and apoptosis in each
group

A: 5 - acetylidene —2' — deoxyuridine ( EAU) was used to detect cell proli-
feration rate in each group; B: Cell scratch assay was used to detect cell mi-
gration ability in each group; C: Terminal deoxynucleotidyl transferase —
mediated dUTP nick end labeling( TUNEL) was used to detect apoptosis in
each group( x100) ; 1 Control group; 2 experimental group; 3 Ginsen-
oside Rh2 + miR - 128 - 3p inhibitor group: miR — 128 —3p inhibitor was
transfected on the basis of experimental group; 4. Ginsenoside Rh2 + miR -
128 = 3p inhibitor + si — GDF15 group: The expression level of GDF15 was

inhibited on the basis of ginsenoside Rh2 + miR — 128 - 3p inhibitor group.

Pk K4 Bk 1.56 + 0.25 F1 1.00 + 0.16,
miR - 128 = 3p M XF 5¢ e /K E 43 3]k 1.70 +0.21 FI
1.00 + 0. 19, GDF15 mRNA #f %} 3% ik 7K F 4% 9
0.43 £0. 051 1. 00 £0. 12, GDF15 A%t 3¢ 53¢ 7K 435
4 0.58 £0.08 1. 00 +0. 18, SLHR 2 /1) miR — 128 - 3p |
GDF15 mRNAFHXT K K- LL K GDFLS A X256 7K
V5 XA R FE SR B E R A G E X
(# P<0.05),

4 ASE3% Rh2 i@ miR - 128 - 3p/GDF15 34l
SW620 ZHRmIETHE  EFE, 18 iH SW620 AT

W 3 s X IR SEIR gl NS B AF Rh2 +
miR — 128 - 3p inhibitor 24 1 A 2 21 Rh2 + miR -
128 — 3p inhibitor + si — GDF15 £ ) 34 %8 3 /3 7
(88.76 +8.56)% .(35.89 £4.05)% .(68.56 +7.12)% Fil
(50.56 +5.18)% , ;T # & 43 5l R (76.52 +7.85)% .
(35.28 +3.86)% .(61.25 £6.62)% F1(38.23 +4.00) % ,
TR 77 (8.62 £0.96)% , (40.25 +4.65)% |
(28 65 +3.33)% FN(35.89 +3.87) % , SLuu4 5%t
R A A2 521 Rh2 + miR - 128 - 3p inhibitor 24
e s NS BT Rh2 + miR - 128 - 3p inhibi-
GDF15 415 AN Z 2 1f Rh2 + miR - 128 - 3p
inhibitor 2 LU, 40 i 14 59 8 I S AR T2 38, 74
e EERHA G R (B P <0.05),
5 ASEH Rw jFEid miR -128 -3p/GDF15 &1
Wnt/ - catenin {5 S i i

e 4 s xR SCIm el NS B AF Rh2 +
miR —128 —3p inhibitor £ A 2 2 Rh2 + miR - 128 -3p
- GDF15 ZH 1) Myc £ FH A XS KB K -7
2 1.00+0.21, 0.45 + 0.06, 0.86 = 0.12
0.61 +0. 08, B — catenin £ [ #H X} 2 ik 7K °F 43 5
1.00 £0.23.0.52 +0.07.0. 71 £0.09 F10. 58 £0.08,
S 5 X A A NS B Rh2 + miR - 128 - 3p
inhibitor 415528040 LAL A S H Rh2 +miR - 128 -3p
inhibitor +si — GDF15 20 5 AZ: % 1 Rh2 + miR - 128 -3p
inhibitor ZH 0%, Myc \B — cateninfE FH A X £ 3K /K AE
Giily ERRAGIEE (Y P <0.05),

tor +s1 —

inhibitor + si

B-catenin

GAPDH 36 kDa

B4 JHEE 5B A A 2 A R e i TR (Mye ) Al
- EIR R HE A IR
Figure 4  Western blot analysis of v — myc avian myelocytomato-

sis viral oncogene homolog (Myc) and B — catenin protein levels in
each group

1 —4 refer to figure 3.
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SE i LI E R G 2 —, B R
A BAEWR, B5 kR TR, WA G
B2 . HresWnt kv X AE FIALRER IS A B T
FDREE A 7 MRS, B = R R R T R L
HEE L, ASBEH R2 2 AS PR EZA Y5 T
J43 , R A AF 5 E B LA 00 o] i e 240 i e L A
e 2 080 T L 0 o) e g A A 2 R R SRR
xof It B 9 A e AN LR R L R
P By s m 0 AR R B, NS A Rh2
A 25 e 4 L SW620 Ha5 ST A%, A E 4R M P T
AWFFEARIE , miR - 128 - 3p sl A E G455
BEER I 45 B A G R R T R
GDF15 fEfmdl 2 iy i 220k, nIVE i Al e & 2B
kRSP . AR, AS R Rh2 w] LU
SW620 (1) miR - 128 -3p #£ik T}, GDF15 ik F %,
X PR A S BT Rh2 AR 4% miR - 128 - 3p
GDF15 RAEMMEIER . it — L 0F50 & B, miR - 128 - 3p
£ ¥ GDFLS ik, 7E I A NS 2 H Rh2 (1 [A]
IFIA miR - 128 - 3p #ii| 245, SW620 il il 15 5 L%
REJI T, A0 LR T 0820, i 7 BL 3L A 1 410 ) GDF15
Pk, S MR B R R e ) R AG, dH iR T 2
XFEM A S B Rh2 58 i3 miR - 128 - 3p/GDF15 il
il SW620 Zi a5 T8 , i T SW620 4 H T,

Wnt/B — catenin {5538 [} 55 45 W it k1B & %
PItH K. ZFh 259 0] LAGE i+ Hl Wnt/B - catenin 5
T R 2 A e AN RA TN IR BR YT 4 e AR
FIEAEN W gT F W, o AR A AR i
Wnt3a/B — catenin i [ & ¥ 90 il 45 I 9 1 5% B 1 1
Flo 4S54 BT A, 2 515 0 1 ] fiEE i
¥ Wnt/B — catenin {55538 B30 il R AEAH L5 W
s RAERER . ASBEFEH, NS AF Rh2 fifi SW620
4l il Myc B — catenin ZF [ 315 /K-35 B 2 FRAIC, 1L HH
ANZ B AT Rh2 X457 0@ Mia T fE AT e 5 Wt/
B — cateninif #% 5 5 I il 45 ¢, #is BF 58 HiL 38, Wt/
B — cateninf{i 53 % 1] 58 37 2 S/ M R TR 7, 1L
an miR - 155 3 RA S FE Wnt/B - catenin {5518 1%
t Wnt7 (B - catenin FIF% Sk K 4 23K F I, JE 0
AR . ARBETE R RIS B Rh2
M miR — 128 — 3p 4 ] 245 kb B SW620 4l fifg Myc
B — cateninff [ 7K V-t i, I il GDF15 £k )5,

Myc B — catenin i K KFRRAK, X RIS 2
Rh2 i# i miR - 128 - 3p/GDF15 §ijifi] Wnt/B — catenin
(ERCR T

AWFFEEER : NS AT Rh2 ] LU 45 fi7 96 4t
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