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[ Abstract] Objective: To explore the molecular mechanism of spleen-strengthening traditional
Chinese medicine (TCM ) Weichang'an granule in inhibiting the invasion and metastasis of human gastric cancer
MKN45 cells. Method: MKN45 cells were cultured in vitro and incubated with different concentrations (600,
900, 1 200, 1 500 mg-L")of Weichang'an granule for 24, 48, 72 h. Cell counting kit-8 (CCK-8) assay was

used to detect its effect on the cell proliferation. Western blot was used to detect the expression of RUN and
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FYVE domain containing 3(RUFY3) in normal gastric mucosa cells and different gastric cancer cell lines. The
expression of RUFY3 in the gastric cancer cells after Weichang'an granule intervention (600, 900,
1200 mg-L") was detected by Western blot. Lentivirus transfection technique was used to achieve the stable and
silenced expression of RUFY3 in gastric cancer MKN45 cells. Transwell assay was used to evaluate the influence
of Weichang'an granule and silenced RUFY3 on the metastasis and invasion ability of MKN45. E-cadherin,
N-cadherin, Vimentin, Zinc-finger transcription factor (SNAIL1 and SNAIL2) protein expression levels were
detected by Western blot. Result: RUFY3 expression in human gastric cancer cells was significantly higher than
that in normal gastric mucosa. The protein expression of RUFY3 in MKN45 cells of silenced RUFY3 group was
significantly lower than that in Lentivirus negative group (P<0.01) . Weichang'an granule inhibited the
expression of RUFY3 in human MKN45 gastric cancer cells (P<0.05, P<0.01) in a concentration-dependent
manner. As compared with the blank group, both Weichang'an granule and silenced RUFY3 inhibited the
metastasis and invasion ability of MKN45 (P<0.01). After Weichang'an granule and silenced RUFY3 treatment,
the protein expression of epithelial marker gene E-cadherin was up-regulated (P<0.01), the protein expression of
Vimentin and N-cadherin decreased, but with no statistical difference, while SNAIL1 and SNAIL2 were both
significantly down-regulated (P<0.01). Conclusion: By targeting RUFY3 to regulate epithelial mesenchymal
transformation, the spleen-strengthening TCM compound Weichang'an granule can inhibit the invasion and
metastasis of gastric cancer.
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Table 1  Effect of Weichang'an granule on proliferation of
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- Bk EUETES
J&/mg-L"! 24 h 48 h 72h
B % 600 6.61+3.33 12.02+1.45)  13.93+4.40%
900  13.78+4.36"  25.42+2.67"  28.44+2.49?
1200 26.16£1.73)  46.01£5.24  56.57+2.922
1500  36.93+£3.972  66.01+1.882  70.84%1.60%

52 4 e # D P<0.05,2P<0.01.
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Fig. 1 Protein expression of RUFY3 in different gastric cancer

cell lines

®2 RUFV3EARRBEAMREFHEERE Gis,n=3)
Table 2 Protein expression of RUFY3 in different gastric cancer

cell lines (x+s,n=3)

20 5 RUFY3/GAPDH
GES-1 41 fify 1.00+0.07
MGC803 4l fif 1.26+0.04"
MEKN45 41 il 1.36+0.11

.5 GES-141 /4 [k 4% Y P<0.05,P<0.01,

RUFY3 %5 B W 55 (P<0.01) ., FE/8 8 I 2 Wioki
Tl i RUFY3 25 [ &35, 2 00 ik .
E2,%3,

RUFY3 - — s

36 kDa
) — — —
A B C
A2 4B, C. B % (600,1 200 mg-L)4]
2 BBHREHMTHAEEYSMMKN4S f RUFY3 & B Rk
skA |
Fig. 2 Effect of Weichang'an granule on protein expression of

RUFY3 in MKN45 cells

®3 BHRHATHANABEHEMKN4S 1 RUFY3 & B RiE
G850 (X+s,n=3)
Table 3 Effect of Weichang'an granule on protein expression of

RUFY3 in MKN45 cells (x+5,n=3)

21 51 i e B /mg - L RUFY3/GAPDH
2 1.00+0.05
ER7ES 600 0.87+0.04"

1200 0.65+0.032%)

W5 4l i VP<0.05,2P<0.01; 5 8 g %K F 4l kb
i3 P<0.01,
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. 69 .
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MKN45 4 i ' RUFY3 B & [ % ik B 3 B %
(P<0.01), /1895 VI RUFY3MEH 7 A8 5

A. Bright4] ; B. Fluorescence 2 ; C. Merger 2

MKN45 40 ffi b RUFY3 B B % 15 . W K 3,
4,524,

B3 @FEEi ABEAEKMN4S KR REHFI (SOLHE E BB, <100)
Fig.3 Effect of lentiviral transfection on RUFY3 in MKN45 cells( fluorescent inverted microscope, x100)

RUFY3 53 kDa

A B

A.sh-Z5 4] ;B.sh-RUFY3 41

4 BRSHERATABTEMARKMNI f RUFY3EBRIZH
A

Fig. 4 Effect of lentivirus transfection on protein expression of

RUFY3 in MKN45 cells

3.5 B W WOR T WA DT Bk RUFY3 X AN B @
MKN45 4l il i % F1 12 2R 52 5 sh-25 4l kb
¥ ,sh-RUFY3 2 fll sh-25 [+ 17 % 2H A 240 it 2 B 4%

36 kDa

migration o
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ﬁ'x o g ,")'?’.‘5

-]

. ...,1__ e
;,' 4‘*’1 3
"\ g%. o

invasion |

x4 EBRSELWABEMAKKMNIS B RUFYIZEARIZNE
Mg (x+s,n=3)
Table 4 Effect of lentivirus transfection on protein expression of

RUFY3 in MKN45 cells (x£s,n=3)

21153 RUFY3/GAPDH
sh-25 1.00+0.13
sh-RUFY3 0.54+0.11"

5 sh-25 HAL R D P<0.01(FE 6 [7]) o

1 /> (P<0.01) , sh-RUFY 3+ 5 22 2H v 41 o 2
HRE Rk — 25 b (P<0.01) o #2785 UK RUFY3 5 H
i £ JHORL T 700X fil 40 1) N 9 MKIN4S 48 it (9 3 7%
FifzZ8. WES, %S,

A. sh-Z5 25 B. sh-RUFY3 41 ;C. sh-=5 [+ 15 % 21 ; D. sh-RUFY 3+ 5 Ji 2 41 (¥ 6 ] )
Bs5 BHIEAMTHMAKRUFY3 XA BE MKN4S BT % 5015 22 00 % 00 (8] 5 56088, <100)
Fig. 5 Effect of Weichang'an granule and silenced RUFY3 on metastasis and invasion of MKN45 cells (inverted microscope, x100)
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Table 5 Effect of Weichang'an granule and silenced RUFY3 on
o B} T 21 BE 30 ) N H i MKN4S5 248 g & EMT 2 . L
metastasis and invasion of MKN45 cells (x+s5,n=3) 4~
P #*6,K 6.
E\zz »
4151 PUREIL oahima 48 hi A
/mg-L
sh-25 H 126.00 £5.29 69.33+4.16 . “
E-cadherin - - 125 kDa
sh-RUFY3 30.00+£5.00"  26.67+1.53"
sh-75 [+ 8 I % 600 25.67+2.08"  32.2242.52" N-cadherin  MSG_—_— S S s 140 kDa
sh-RUFY3+H 5% 600 14.33+1.53" 13.33+1.51"2

5 sh-25 4L P P<0.01; 5 sh-78
0.01,

S+ E A i P p<

3.6 B RUR T BT RUFY 3 XA 9 MKN45
YA EMT AHCEE FIR IR 5 sh-2s AL T,

sh-RUFY3 41 5 sh-25 [+ 8 % % 40 7 E-cadherin 45
ik I8 (P<0.01),N-cadherin, Vimentin &5 H 5 T
8 A 25 RGeS, SNAILL, SNAIL2 % 1K 15
ﬁ%_l‘—lﬂ(P<O 01) ;sh-RUFY 3+ 1% % 2H #F E-cadherin
B RB I~ B E F i (P<0.01), N-cadherin,
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el G G G w—
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C
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MKN45 4B h EMTH X BB RiL
Fig. 6

30 kDa

Effect of Weichang'an granule and silenced RUFY3 on
protein expression of EMT-related biomarkers in MKN45 cells

®I (x+s,n=3)

Table 6 Effect of Weichang'an granule and silenced RUFY3 on protein expression of EMT-related biomarkers in MKN45 cells (x+s,7=3)

21 5 J VR /mg - L E-cadherin N-cadherin Vimentin SNAIL1 SNAIL2
sh-25 4 1.000.11 1.00£0.05 1.00+0.09 1.000.04 1.00+0.05
sh-RUFY3 1.47+0.08" 0.88+0.06 0.94+0.14 0.77+0.02" 0.70+0.03"
sh-25 FI+ 3 % 1000 1.42+0.02" 0.71+0.06" 0.82+0.13 0.49+0.04" 0.29+0.04"
sh-RUFY3+H 52 1000 2.02+0.05" 0.64+0.02" 0.7120.09" 0.32+0.03" 0.23+0.01"
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WURLI G A6 T7 AT A RO B i 2 R 5, 5 Al
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FHALH, 1 0 5% 3R 0 B B <2 0k 40 ) 1 9 4R 28
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ko AR, 5l e R A OC R FEE  F,
N-cadherin, % # # L, fEEMT R fEH, B
& TR A7 000 ) R ) JB 3R TR R0 ) ik DR 3 Ak Y ek AR
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Y ERE R i S
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LR FRIKREN, LKUF,RUFY3 7£ mRNA /K
kA W B 22 . RUFY3, X FK N RIPX, J&
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T AU B RUFY3 & ik J5 , EMT i #% h 8t o+
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