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T B 5845 USP51-ZEB1 {553 EMT #EF A 56 .

[XER] (EMAEEFBT; MAWMEEE;, ZRARSEEORSI(USPSL); B8 E&4S A MR SIE & 1(ZEBL);
I8 38 o 5 Ak

[FES2ES] R256;R735;R285 [X##RIREB] A [XEHE] 1005-9903(2026)11-0097-15

[doi] 10.13422/j.cnki.syfjx.20251924

[z HARMIE]  hitps://link.cnki.net/urlid/11.3495.R.20250911.1619.011

(M HMBE] 2025-09-12 09:40:04

Mechanisms of Jianpi Yangzheng Xiaozheng Prescription in Regulating USPS1 to

Inhibit Progression of Poorly Cohesive Gastric Carcinoma

LIN Sitian, LIU Yuanjie, YIN Yi, LIU Shenlin, ZOU Xi’
(Affiliated Hospital of Nanjing University of Chinese Medicine, Nanjing 210029, China)

[Abstract] Objective: To investigate the mechanisms by which Jianpi Yangzheng Xiaozheng prescription (JPYZXZ)
treats poorly cohesive gastric carcinoma (PC-GC) through regulation of ubiquitin-specific peptidase 51 (USP51). Methods: In
vitro experiments: Cell viability and proliferation of PC-GC cell lines (MKN-45 and HGC-27) treated with different concentrations
of IPYZXZ (2, 4, 6 g-L") were assessed using Cell Counting Kit-8 (CCK-8) and colony formation assays. Cell migration was
evaluated by wound healing (scratch) and Transwell assays. The mRNA and protein expression levels of USP51, zinc finger E-box-
binding homeobox 1 (ZEB1), and epithelial-mesenchymal transition (EMT)-related markers (e.g., E-cadherin) were detected by
quantitative real-time PCR (Real-time PCR) and Western blot, respectively. Subsequently, stable MKN-45 and HGC-27 cell lines
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with USP51 knockdown (sh-USP51) and overexpression (0e-USP51) were constructed. Their migration ability and EMT-related
protein expression were further evaluated by scratch assay, Transwell assay, and Western blot. /n vivo experiments: A subcutaneous
xenograft model of MKN-45 human gastric cancer was established in BALB/c nude mice. Thirty mice were randomly divided into
six groups (NC, NC + JPYZXZ, sh-USP51, sh-USP51 + JPYZXZ, oe-USP51, and oe-USP51 + JPYZXZ) , with five mice in
each group. After successful modeling, mice in the treatment groups were administered JPYZXZ (30 g-kg"') by gavage for 28 days.
Body weight and tumor volume were monitored during the experiment. The expression levels of USP51 and EMT-related proteins in
tumor tissues were detected by Western blot and immunohistochemistry (IHC). Results: Compared with the blank group, the colony
formation rate, wound healing rate, and number of migrated cells in MKN-45 and HGC-27 cells were significantly reduced in all
JPYZXZ groups and the 5-fluorouracil (5-FU) group (P<0.05). The mRNA and protein expression levels of USP51 were decreased ( P<
0.05). The expression of ZEB1 and mesenchymal phenotype proteins (e.g., N-cadherin and vimentin) was reduced (P<0.05), whereas
the expression of the epithelial marker E-cadherin was increased (P<0.05). Compared with the control group, USP51 expression was
decreased in the sh-USP51 group and increased in the oe-USP51 group (P<0.05). Compared with the NC group, USP51 knockdown
significantly reduced the migration and proliferation of gastric cancer cells (P<0.01) , decreased the expression of ZEB1 and EMT-related
proteins, and increased E-cadherin expression (P<0.05). In vivo results showed that JPYZXZ significantly inhibited the growth of
xenograft tumors in nude mice ( P<0.05) and markedly reversed the abnormal expression of EMT-related proteins in tumor tissues ( P<
0.05). Conclusion: The therapeutic mechanisms of JPYZXZ in PC-GC may be associated with inhibition of the EMT process via

regulation of the USP51-ZEB1 signaling pathway.
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Con N ) A=W e R A IR 2 A 5296 3 W) 1 AT e
SYXK (#)2022-0070,

1.2 B ALK LV HE B S5 sh P16 H
Z2 LS AL E (LB sh ) 18 RS 2024DW-102-01) .
1.3 2% JPYZXZ 4 A : ¥ (€ 60 g . 3% 5 30 g %k
WHAAR10 g3 10 g AR 10 g =830 g FEAR
30 g BEK 6 g REFE 10 g AL HE 15 g 1 W%
15 g HHE3 g, FrAH 2530 [ 1LI5 4 & B 24
Gy, B R 2 R AR T s B 3 A5 v 24 X A rE
YEE B IE i o B 25 7EALZE K 1000 mL HiR i
0.5 h, KAKE WM, FH 30Kk E 0.5 h, Bl 25, A2
I ARLZE K 1000 mL YR BT A, FE 2 0, Wik
2R G WIR AT R E W Ai 201 000 mL, 4 B &% H)
14 245 YR 3 6 E TG TR B O N, 5 B IR G =80 °C ik
FEH VR TR 24 b, TR AV VR T B AL T4 250, 7 T 5
SEEEJE B4R IPYZXZ % T4, F ¥ AR R 17.5%,
W R T 0T B O AR BCIPY ZXZ R T R
10 g, il A 10 mL 7 3% Jii 4 L% () RPMI-1640 15 57
B E GRS BCH L BE R 1 g-mL 25, H
0.22 pm flfL U8 28 2 BB BR B S, A2 AR -20 °CKAf &
FH o F80DR 15 WE VE S (5-FU ) (R4 25 1 A B2
AL 4t5 2311151,10 mL/0.25 g) .

1.4 X7  RPMI-1640 5 5% 3 . B HT (Penicillin-
Streptomycin) | i B 8 L W [ &% £ — % U & R
(EDTA) ] (3£ [ Gibco 24 ®] , #it 5 73 5l & 6124537,
2585645.2997933) ; ig 4 IfiLvE (Hp [ DU = AR ) T
FER R B2 WL S 23090702) 5 40 i 5 5 5 75 1
K (CCK-8) (4 [ APExBio 23 1), 5 K1018) ; 4%
mERER(PEESREYERERAA HS
C0121-500mL) ; Omni-Easy ™ B[l A % — n4s wie B iR
(BCA) & M & & il & . = @ W & 1 Marker( I
T3 AR ) s 2 BB BR A | L A4S 4 00 R 23102
WIJ106) ; USP51 18 3 7 kL (i 35 35 JBT K7 . ShRNA
J kL e o BB ) (v [ 35 BILER TR 28 W)L 415 43 50 oy
GCPL5002762, GCPL5004184) ; 1L 34 e . B %0 %%
BREE M (1g) G ¥ (£ E Li-Cor 22wl L it 5 20 51l K
D40416-05.D40508-15) ; % i — 9 £ # (PVDF) i
(& 1= Millipore 23 &l , it 5 0000318781) ; ZEB1 (3
Abcam 72 7] , it 5 ab124512) ; USP51 ( 3% [H
Affinity /A 7] , It 5 DF9994) ; % i & J& & 1 i -2
(MMP-2) 3 JE 25 (A (Vimentin) 3 5 4 & & 1 -9
(MMP-9) ( 3£ B CST 24 &, it 5 43 5 2 409948 .
57418 .13667S) ; B-WL 8 & [ (B-actin) PL A | 45 Fh &
H (E-cadherin) . [f] i 55 7 45 H (N-cadherin) (X7 =

J& AR AR L S 4 B 66009-1-1g
20874-1-AP 22018-1-AP) . 00 5% 5% B 45 il 5% 20 1f
(PCR) & . RNA £& ik ) | 58 i) % % € & PCR
(Real-time PCR) i 1] & (Rg 57 147 Ml 8 A= 90 BL 52 i 4y
A B2 A, e 5 48 S 8 R333-01, RC113-01,
Q711-02),
1.5 {¥#% HERAcelll501 % CO, 5 F7 4 .-80 °CitA
K IR VK #5 | Fresco™ 17 I & ¥ R 55 .0 HL L 7500
FAST ABI %! Real-time PCR ¥ ( 3¢ [ Thermo Fisher
N T AC2-4S1 B RS v T 4R 65 BT 3% ESCO &
) ) 5 800TS-SN #Y fiff 5 {X ( 55 & Agilent 24 #] ) ; ICC
control pro 12 #Y {H Ji /K ¥ %5 (12 & IKA 2 F] )
CKXS51 AU 5] & A 2= W 5 5% ( H A< Olympus 22 Al ) 5
LYOQUEST-55 # ¥% Vi 1452 2% (PG B & TELSTAR 24
7 ) ; PowerPacTM Basic %Y H, Jk 1% & %% = A ( 35 [#
Bio-Rad /A A ) ; BU{A 12T Pk A A% £ 4 (35 [ Li-
Cor/~ ] )
2 Ak
2.1 40 B R AR A AR RN B R AN
MKN-45 Fl HGC-27 #J fii I &% 10% Jit 4 1l % /9
RPMI-1640 3% 7% 3L 15 55, 40 M 5% 32/ IR BE ik o hy
37 °CHHIR , 7% 5%CO, J 58 4= 1 AR B . 24 W45 5
B S LG 40 A A K 28 350% 0 2 B R AT AR AR
2.2 CCK-8 & Hil v B JE BRI JPYZXZ X s 4
JiL % ) K KA Re 1 sg O Ad g A K
N B 40 bR MKN-45 F HGC-27 #E47 14k %k |
T, WA L 4R FL 10 000 AN Y 5 5 1 A0l R T
96 Lt , i1 Z& L 45 78 TG B B IR £ 2% vh i (PBS) .
7 40 0 56 42 W5 BE IS, 43 0 AN T6) e B2 (001,23 .4
5.6 gL IPYZXZAbHE, RN BE i & 3 A fL,
JEAEH 24 he ZJ5, B BR AL WK, B L A
100 pL /) 10% CCK-8 T fE¥ , T 37 °C T K 3%
1~2 ho feJi K 96 fLAR & T EFFR 1, LA 450 nm i
FM 5 A AL IO BE AR, I 408 o 08 A0 A 0 R

6 U6 B4R K #Y MKN-45 Fl HGC-27 A 15 %
B AR, 20 T T LIS A BN A RO, T R R
2100020 f /AL AT B ) 4 o R4 MU ATE 6 FLAR
o8 R U BE I, O i e R 2.2 45 0 4 Y A ) ik
LR oS IR AL B SR 24 h R TR O S8 A B R
SEAE R R 57 . B 48 h WL SR AN i 1A TR B A B0 O B 4
B g2 56 R T8 B W 0 A AR AT AL A A0 B e P VR S
FEBR O L PBS G2 vl /N0 R 2 IR0 R 4%
22 5 W I 2 L 1 5 15 min, 25 548 YL 44 €2 30 min,
XUFE K /N VR AN I 2 ¢, F AR KT 5 HEA T4 1 .
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2.3 40 i R IR 52 5 A Transwell 5256 46 1 JPYZXZ
XPE MM R IR FER R B R K
LN R R U (WA A S AT R A i = | B o g
FH 5 v 257 6 FLAR AR 35 5 ] 3~5 5K L4k, T
P 40 M LA BEFL 53 10° A B9 2 FE 3 A1 T 6 fLl
BB R A0 A K A R IR H] 90% DL A,
FH 10 wL B VR #8403k 3 . T RSB R . F PBS
JINGC O B T A L, IR 2.2 TRE S 4y 2 4y i
NS TR) e B 1 i 24 T L VE i gR AL . il T R
JHJG 0.24 .36 h 2 B EE F WL IEH IR .

FE R 7% 2 0 B RO Y T 0 A0 o A R
MR AL, A AT 5L . B Transwell /N % i T
24 fLAFL N, FEHA 500 wL & 10% Ji 4 1ML 3 1Y
SEA R IR AL . G T 5 7 5L R R A0 i R v
% (2~3)x10°4~/mL, B 100 wL #% 18 2.2 70 40 45 R K
[ei] e 1) 5 24 TG IV K 9% 5E S 100 wL 20 it B TR
B JEINA Transwell =W, 7EREFFH P % 24 h
Ja 7 B E AR B Transwell /N%E |, PBS /N0 i
Ve, FH 4% 2 R EEFE € 15 min, PBS 15 ¥k 2 i , 4% 4
YWY (5 20 min, PBS /N VE . HMZN 1=
A I8 1Y A B AR R AR 5, T XUA B R R
2.4 Real-time PCR ¥l USP51 mRNA ik #%
2245 B 3 4, I AR R FE (9 JPYZXZ 1 Fil 48 h,
W 4 4% 41 40 M . SR A Real-time PCR % A
MKN-45 . HGC-27 4 ffl ' USP51 mRNA #y 3= ik 7K
S, H3 PR U A B 4R UM RNA L K RNA 4[5 )3 5 55 4%
¢4 cDNA, 4K & LA cDNA iy B 4z # 17 Real-time
PCR ¥ # H AN . 2% SYBR Green Ui ] 5 194"
4 2595 °CHAZE 30 5,95 °C7EPE 10 5,60 °CiR k
AT 30 s, 3 5 40 G . LA B-actin FE Ny
Real-time PCR Y N Z X, &% 3+ USPS1 5% . R H
2k USPST A X Rk K, A 3k . 5l
Y9 R B R A TR AT BR A R A R,
W1,

*1 519FE5
Table 1 Primer sequences
519 F31(5-3") KB /bp
B-actin % CTCGCCTTTGCCGATCC 201

Fif ATCCTTCTGACCCATGCCC
USP51 i GAGGTCGAGTTTGGTCAGGG 113

i CCACTCCAAACGAAACGCTG

2.5 Western blot £ Ml EMT #H 3¢ 45 (H M USPS1/

ZEB1 {553l B8 R IAKF 75 S O i 26
- 100 -

T S5 % MKN-45 Fl HGC-27 40 Jifd #E 47 24 h i 25 ¥y Ak
P B 5 I NG Y 0 2R RO AT I A 5 A
P2 S W B 8 P A 2 B L R R B B0
oA SRS A SR AR AT S R A B B
TE 4 °CHAMF T #EAT IR 1, IR A BCA 20 1 25
FIREE . ZJ5 0 DI LR A& EAESE wol Ot
TE 100 °C I 2 Wk 10 min, K 4k B 45 19 85 A FE & 1
FE UK BT HL Dk R R 4 AR o B IR 58 NS L K
PVDF fI5 & TP 5 W b, 25 0 T 307 30 min, R
P PO AR U6 B A5 E AT — P A B LB PVDF B2 A F
G I — PR W (1:1 000) ,JF B T 4 CHE T IHE
. fdF TBST 2% vl e U B 3 ¥k, 54K 10 min;
P TS AR N Y B R (1250 000) H, 7E = R
THERWEE 1 he e ST BRC R B5 .
2.6 HS7 USPS1 ik 3R A K ookl 1) 96 A2 e 40 it ik
FE R 3% 2 00 AR A Y S e A0 o AR B
it O Ak, FE R T B AR A T R s S A
B BE B2 3x10° > /mL B ) A5 4 B0 40 i SR e
SIEET 1200, K5 9% 24 ho AR TS 06 45 SR k£
B fE B Y Z B (MOT) 4 10, i It 31 5 H shRNA-
USP51 54 (sh-USP51) ik 3 3k 5T ki (oe-USP51) il
Xof R § ) BORL (NC) T FF AR L . #% B® GeneChem
Crp ] v ) 4 (A0 05 o 7 2 e 100 T 43, o J % 3 5
IMA TR R IR HE . 525 BV A& B e 3
SR Y TG T -BE AT R SE A R SR AL IR 4 i AR
sh-USP51 ., 0e-USP51 M NC %5 2 & . 18 /i 7% 4% 4
24 WG R B0 R R AR A 3 R 6 57 A B
FREE AR SRR IR 24 ho I IR RS R O R oK B e AR
AR 445,58 626 11 (GFP) He e By 4 i . 5155 58
WARBE N UL ER UG B
27 BWRETBREBERKHEYT BALB/c#RE
N PE R IR 3 d e, K12 RE L T B g b
sh-USP51, oe-USP51 Fil NC f& % MKN-45 40 fifg
(4x10° A4 A //IN B B T VR 58 2 47 s X a0 Y
B R VLB R 1A% 8~10 mum (14 i 8 I, 312 7% 3 4 A
o G A4 NC 41 ONCHIPYZXZ 4 |
sh-USP51 4 . sh-USP51+JPYZXZ 41 . 0e-USP51 41 .
0e-USP51+IPYZXZ 4 . &% (h |5 sh ¥ 55 56 {5 B
D ), A BR ACFD Bl Ak 2% T AR AT SR 19 5 80T = bR
R A 0.002 6, TPYZXZ A H FH I &
231 g-d'o /NELSE G 24 45 A0R) & (g-kg'-d)=A
H I 7] 4 x0.002 6/0.02 (/)N BUA &) (g-kg'+d") .
AN RS W O 2 231%0.002 6/0.02=
30.03(g-kg'-d"). HEIL, AU IPYZXZ & L
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30 g-kg ' HEE L 1IR/de 2524 2 K R RO 8 R i
KN IR R AR, B AR 2 d JE AT RR T A
AR /NI . AR BUTE A =K xJE %2,
2.8 s 2 A Bl W R 1A ZH 21 EMT AH G 2 1 &
USP51.ZEB1 RiEEHN  HIL, KEAAL R 4% 2
5 H I [ 72 24 b, B CBEREK U ORGE B S A I
L & 4~5 pm Yl o V)R @i oK1e)E R
Fr AR 1 2% vP i (pH 6.0) 3 EDTA 2% vhi (pH 9.0) i
i m R EE e, L B R R AL b5
FH 3%H,0, B Wt P9 U5 M 2o 460k ) 6 3% 1 10 min, 5%
A1 H A (BSA) % I B ] 30 min DL 2 3E #f
S E . —PUEE RS SR 5 E R &bt
E-cadherin (1:200) . fl ¥ N-cadherin(1:300) . % $ii
Vimentin( 1:400) . %3t USP51(1:500) M fiedt ZEB1
(1:300) 404K , 4 °C it 7% ; BI M X DL PBS B4R — 41t
ol ff ][] AL G e 3R 2K 11 (1g) G K H Y1 A4 PBS ¥
VG T N BRAR L 4G P B (HRP) bR i 19 — 90 (4T
/B IgG, 1:200) = 5 WE & 1 h, fff = 2 10 R i
(DAB) {6 {7 e 0 25 5 | [ B 95 K 28 8 e (o
MA% . BB KR R e AR T R

29 Hiit M Western blot 45 % il Image
Studio #4431 K BEH, Kl I 52 56 1) B Transwell 5K
55 20 B A B 2 KR S 56 SR 2O 5 B AR Ak o e
AL E AR FH Image TEPF 437, 8095 % ] Graph Pad
Prism8.0 X143 #1 o THECHOREA ] LU AT R 50, 1
a2 PRHECHE ] X £ 5 R, AL R FE AT A SRR AR £ K
55, SR IR R 7 2250 itk AT Z 4 Z M0 A . g

A B

MKV-45

HGC-27

KHE=0.05, 45 P<0.05 %/ 2R HA G E XL,

3 &R

3.1 JPYZXZXF % 41 MKN-45 Fl HGC-27 34
AEJIRsZ M 25 (AL L3, JIPY ZXZ 45 4 W 8 41 1
MKN-45 Fl HGC-27 2 Ml Y 15 J1 JF &% v B K i 1k
(P<0.05) . W 52, JPYZXZ fF ] T MKN-45 FiI
HGC-27 48 Jfl 24 h (1 2 410 il W B (1C,) 18 43 ] R
4.659.4.145 g- L', LR 22505 L 2.4.6 gL' N
JPYZXZ fi& (JPYZXZ-L) . " (JPYZXZ-M) | &
(JPYZXZ-H) [ W B o 21 o P 5 B T Al 512 560 285
RER, 525 A4 L, IPYZXZ 4% 41 %t B Jes 40 i 4
FABE Sy AE W RIVE R (B 1), o JIPYZXZ-H 4119
P4 de ok 2, 55 BE X B 2 S-FU 204 10 i 4
BBl

%2 JPYZXZX MKN-45 HGC-27 4B iE RIS (X+s,n=3)

Table 2 Effect of JPYZXZ on cell viability of MKN-45 and HGC-
27 cells (x+5,n=3)

RS J1/%
415 Ji R /g L
MKN-45 HGC-27
EYSE 100.00£1.18  100.00+2.20
JPYZXZ 4 1 94.11+2.74"  92.41+1.63%
2 85.21£2.26”  79.99+1.25%
3 77.90£0.65”  62.18+3.05”
4 67.30£3.64°  55.49+2.51%
5 51.17+2.157  44.42+2.41%
6 21.38+1.49%  28.40+1.43%

5% A L VP<0.05,2 P<0.01

C D E

A% 41 BIPYZXZ-L 4L ;C.IPYZXZ-M 41 ;DIPYZXZ-H4L;E.5-FU 41 (& 2- 4 [E 6 [F])

B 1 JPYZXZ ¥ MKN-45 HGC-27 28 i1 1 38 A& F1 89 82 i)

Fig.1 Effect of JPYZXZ on proliferation of MKN-45 and HGC-27 cells

3.2 JPYZXZ X} E 41 g MKN-45 fil HGC-27 i #%
BENMEN S2EHHALEJIPYZXZ AW K 5-FUH

S 90 20 L 1Y) S A% BB ) 3055 (P<0.01) ,7E 6 g-L 'Y
TR IHIEFAIE R, IR 2.3 3, Transwell 52
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B R BN, 55 A4 8 ,MKN-45 HGC-27 41 )ig W 3.3k 4, X EELEIRRITIPYZXZ W] LL i 2% 411 ]
TEIPYZXZ T 10 24 h J5 2 B4 g . & 0 /> (P<0.01) , MKN-45 HGC-27 41 il () 1F F% A2 28 (P<0.01)

MKN-45

Oh

36h

HGC-27

Oh

B2 JPYZXZ¥ MKN-45 HGC-27iE B8 HHIZ M (x20)
Fig. 2 Effect of JP'YZXZ on MKN-45 and HGC-27 migratory capacity (x20)

%3 JPYZXZ3t MKN-45 HGC-27E B TR (xts,n=3) 3.3 JPYZXZ *%f USP51 mRNA ) £ ik 3%
Table 3  Effect of JPYZXZ on MKN-45 and HGC-27 cell MEKN-45 *u HGC-27 é[HH@ EF' USP51 mRNA %%%
migration capabilities (Xx+5,7=3) % ’ j]l] A JPYZXZ 5 ’ ]Kﬁ % _éjj % {?{53 J;f ﬂ‘ % ’
g2 AR kgL zjzﬂ@ﬂ%%z/;/;h USP51 mRNA £k T, 5% HA LK, IPYZXZ

25 T o U P 4H B FE WP USPST mRNA Rk 0H §

MKN-45 75 44 60.93:2.01  69.91+0.52 L w N
) , L WEIE, 2 SR S R X (P<0.05, P<0.01) , %
JPYZXZ Y 2 44.23+0.717  55.99+1.42 .
Bl JPYZXZ W] DLk R ¥ USPSI mRNA 7K *F .
4 38.90+1.41% 44.46+0.58”
USSR
6 18.78+1.78%”  24.75+1.38%
I 05 105141587 127551 667 3.4 JPYZXZ %} MKN-45 F1 HGC-27 4fl iy EMT #H
HGC-27 =z 4 62.69+0.88  77.58+1.62 REHFKMFW 55 HA LB IPYZXZ T
IPYZXZ 4 2 49.07+0.30”  60.14+0.12% 41 Ml 5-FU 41 fh EMT Afl ¢ & 1 N-cadherin,
4 37.5242.172  55.40+4.367 Vimentin, MMP-9, MMP-2 3£ ik ¥J B & T [ , 1M
6 20.7042.10°  42.90+1.23” E-cadherin [y 3 15 B @ 7} i, 22 5% AT GE 0T 8 X
S-FU 41 0.5 9.43£1.09°  20.66+2.30 (P<0.05,P<0.01), $/5 JPYZXZK AJ L ¥ #% A% 6 B
W Has 4l H U P<0.05,2P<0.01(£ 4-F 6 [f]) PEFDEEMT R, JLIE 4.3 6.
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MKN-45

3 JPYZXZ3X MKN-45 . HGC-272Z 8¢ A0 (x20)

e .

A "'.-‘"-.," gt iy : Jae V.
B A A

C D E

Fig.3 Effect of JPYZXZ on invasion capabilities of MKN-45 and HGC-27 cells (x20)

£4 JPYZXZX,MKN-45 HGC-27 B ZEENMH M (x+5,1n=3)
Table 4 Effect of JPYZXZ on invasion ability of MKN-45 and
HGC-27 (x+s5,n=3)

2l ES 4150 R /e L TR AN S
MKN-45 & H4 332.30+10.12
JPYZXZ 4 2 225.00+18.08%

4 113.30+12.01”

6 67.67£10.26%

5-FU 41 0.5 28.33+9.50%

HGC-27 IS E 509.70+23.86
JPYZXZ 4 2 319.70+4.933%

4 231.00+18.52%

6 105.70+£14.57%

5-FU 41 0.5 56.33+12.06%

* 5 JPYZXZ Xt MKN-45 1 HGC-27 48 il USP51 mRNA B 5 ]
(X+s,n=3)

Table 5 Effect of JPYZXZ on USP51 mRNA in MKN-45 and
HGC-27 Cells (i+s,n=3)

USP51 mRNA
215 e /g L

MKN-45 HGC-27

= 1.02+0.14 1.01+0.03
IPYZXZ 4 2 0.59+0.23" 0.47£0.17"
4 0.41+0.16 0.39£0.19"
6 0.17£0.07% 0.23+0.30%
5-FU 4 0.5 0.100.02% 0.19+0.31%

3.5 USP51.ZEB1 & 176 A [\ 4H il & i 3% 38 7K °F
K JPYZXZ %F MKN-45 Fl HGC-27 41 Jii th USP51/
ZEBl E £ LM ¥Em 5 HGC-27 4 It &,
MKN-45 1 USP51, ZEB1 % i5 /K F W & I &
(P<0.01). %5254 [R]Ve & J5 X USPS1/ZEB1 2K 11 i
ki, R BxR, 5% A4 i, IPYZXZ-L,
JPYZXZ-M ,JPYZXZ-H %] USP51.ZEBI % ik ] &

MKN-45 HGC-27

o R R
o S R

A B C D E A B C D E
Bl 4 MKN-45.HGC-274 M EMT % T 5 RIE Bk
Fig. 4 Electrophoresis of EMT-related proteins in MKN-45 and
HGC-27 cell

TR (P<0.05,P<0.01). WKEI5. %7 KK 6.3 8,
3.6 USPSI ¥ Y R g uF i Dy 5% ¢ sh-USP51 .
0e-USPS51 J& NC Jfi KL J5 1) ' ¥ 41 s 3% 35 GFP, {8 &
PN U T WL S B A A A sk a0, LR T,
5OF % 4 &, sh-USPS1 41 & (1 £k W B T %
(P<0.05, P<0.01) , 0e-USP51 41 B i | J+ (P<0.05,
P<0.01). WLKEI8.3K9.
3.7 JPYZXZ i it 845 USPS1 4 il B 9 40 i i i
BRI ZE i 4 i R IR SE 5 & Transwell 5E 55 F
il IPYZXZ T T 5 45 21 18 95 20 i i 7% MR 28 6E )
B AL . 5 NC AL A, USPS 1 RS L 45 8 9 40 i
RIWIEH MR 208 1 W3 N RE(P<0.01) , 1t Rk 4l
40 i ) 1 B AR 22 AR ) 3 5 (P<0.01) , WLIE 9
E 10,210, 11, I A JPYZXZ Ab )5 | B 9 40 i
TR e Sy — 25 T W, B AN A R A 2%
H2E b /N 2 B0 40 A B i S 2 2 (P<0.01) o Tl
USP51 it F ik Wi 17 IPYZXZ %t 5 9 41 i o 7% fig
B30 AE A o DL b BB JPYZXZ BT fg il i 0
USP51 Il PC-GC 1 EMT %
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&6 JPYZXZIf MKN-45 HGC-27 @M EMT # X EBRIAMFI (3+s5,1=3)
Table 6 Effect of JPYZXZ on expression of EMT-related proteins in MKN-45 and HGC-27 cells (x+s5,n=3)

N-cadherin/B-actin E-cadherin/B-actin Vimentin/B-actin

il R g L
MKN-45 HGC-27 MKN-45 HGC-27 MKN-45 HGC-27
25 (41 1.00+0.17 1.00+0.09 1.00+£0.26 1.00+0.01 1.00+0.15 1.00£0.10
IPYZXZ 4 2 0.69+0.10" 0.61+0.11% 1.70+0.16" 1.400.08” 0.43+0.25" 0.76+0.12"
4 0.54+0.11% 0.58+0.11% 2.23+0.24% 1.60+0.11% 0.37+0.29" 0.75+0.11"
6 0.43+0.07% 0.44+0.12% 2.70+0.28% 1.86+0.06” 0.23+0.27” 0.69+0.06
5-FU 41 0.5 0.30+0.06% 0.34+0.16> 4.21+0.15% 3.10+0.14” 0.15+0.21% 0.67+0.08%
. MMP-9/B-actin MMP-2/B-actin
2 41 e g L
MKN-45 HGC-27 MKN-45 HGC-27
S E 1.00+0.49 1.00+0.04 1.00+0.19 1.00+0.09
IPYZXZ 4 2 0.87+0.42" 0.62+0.06% 0.58+0.10" 0.65+0.13"
4 0.63+0.40” 0.56+0.15% 0.47+0.21" 0.52+0.13%
6 0.52+0.31” 0.40:£0.06% 0.43+0.19% 0.31+0.14%
5-FU4 0.5 0.29+0.16 0.25+0.08% 0.37+0.18% 0.28+0.13
MKN-45 HGC-27
USP51 92 kDa
pon RN S ——— 0
A B

A B C D E A B C D E
B 6 MKN-45.HGC-27 48 USP51/ZEB1 & B RiA A %k
Fig. 6 Electrophoresis of USP51/ZEB1 proteins in MKN-45 and

I : A MKN-45 411 & ;B.HGC-27 41 fL & (& 7 [l )
5 MKN-45.HGC-27 418 USP51/ZEB1 & A &KX M ik
Fig. 5 Electrophoresis of USP51/ZEB1 proteins in MKN-45 and

HGC-27 cell HGC-27 cell
&7 MKN-45HGC-27 4}l USP51/ZEB1 B B RIEH M (¥£s, 3.8 JPYZXZ i JE 4 USPS1 5% 0f & 0 40 s EMT
n=3)

5 5 NCH L, oe- 21 H I
Table 7 Effect of USP51/ZEB1 protein expression in MKN-45 K ZEBI %E%‘%L %NC Ett& oe-USPSTZH I

20 B v N-cadherin . Vimentin . MMP-2 MMP-9 . ZEB1
EHRSWAE LE, 25 BEAS T2 XL (P<0.05,

and HGC-27 cells (x+s,n=3)

21 5 USP51/B-actin ZEB1/B-actin
MKN-45 4] 1.00£0.19 1.00+0.04 P<0.01),E-cadherin iAW1 10 T i, 22 5 LA 4i it 7
HGC-274 03120112 0.55:0.07% B (P<0.05.P<0.01). MAJPYZXZ 5] LLigiHs |-

¥ 55 MKN-45 41 1% V' P<0.05,2 P<0.01 R4 (P<0.05.P<0.01), WLIE 11 . % 12,

£ 8 JPYZXZXI MKN-45 HGC-27 il USP51/ZEB1 & B RiZWI M (x+s5,n=3)
Table 8 Effect of JPYZXZ on expression of USP51/ZEB1 proteins in MKN-45 and HGC-27 cells (x+s,n=3)

USP51/B-actin ZEB1/B-actin

15 Jo e e i /g L
MKN-45 HGC-27 MKN-45 HGC-27
L 1.00+0.11 1.000.28 1.000.17 1.00+0.39
JPYZXZ % 2 0.80+0.03" 0.62+0.23" 0.69+0.10" 0.46+0.20"
4 0.63+0.05” 0.53+0.15" 0.54+0.11% 0.34+0.20"
6 0.38+0.11% 0.34+0.06> 0.43+0.07” 0.24+0.15”
5-FU 41 0.5 0.30+0.08 0.18+0.10” 0.30+0.06> 0.08+0.07>

TS A g Y P<0.05,2 P<0.01

3.9 JPYZXZ a2 5% YL USPS1 fof JRI A1 L% T #%

MRS B N 3Rl 1B 224 7E 8 BUE FIE Ry

GG KNI R A, B YR o s X R LR A
- 104 -
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MKN-45 HGC-27 £ 9 USP511B/HmEFHE LI MKN-45 . HGC-27 4 il USP51 & B
RIERFI (x£s5,n=3)
NC Table 9 Effect of USP51 lentiviral transfection on USP51 protein
expression in MKN-45 and HGC-27 cells (x+s,n=3)
HUSPSL - USP51/B-actin
MKN-45 HGC-27
EH 4 1.00+0.10 1.00+0.01
0e-USP51 NC 4 0.820.07 1.23+0.58
sh-USP51 41 0.16+0.03” 0.21+0.01"
A H B 0e-USP51 41 1.5620.21%) 2.10+0.29%

B 7 USPSIEREHRXREEEM GFPRIZFR (LR
Bt ,%20)
Fig. 7 GFP expression in gastric cancer cells after USP51

lentivirus transfection ( fluorescence microscope, x20)

MKN-45 HGC-27

| "

-,

o R ol o
A B C D

A B C D
A IER 41 ;BNC 4 ; C.sh-USP51 41 ; D.oe-USP51 41
B 8 USPS1{ERERFUERREIE
Fig. 8 Validation of USPS51 lentiviral transfection efficiency

MKN-45

HGC-27

T S5 IE R 48 Y P<0.05,2P<0.01

TH 5 (P<0.05,P<0.01) , USP51 fii A% £H /) L Jpg & A
PRFR IS BH B [ (P<0.05,P<0.01), JPYZXZ T4
/)N BRUJE o VA RR 4 W 2 BEAIR (P<0.01), DL IET 12,
3.10  JPYZXZ X fif 5 ¥ AR B AR EMT A OCHE 1 )
USP51/ZEB1 KikHY52 M 5 NC 4 I, USPS1 it
2 i85 5 , E-cadherin % 5 B I % {k (P<0.05) ,
N-cadherin . Vimentin . MMP-2 } MMP-9 [y & ik ) B
i Tt (P<0.05). USPS1 8l )5 & Rk a5
ZAR o JPYZXZ i — 0 T R Rk L
it Tk HEH(P<0.05), WK 13,515,

7 :ANC41;B.NC+IPYZXZ 41 ;C.sh-USP51 41 ; D.sh-USP51+JPYZXZ 41 ; E.oe-USP51 41 ; F.oe-USP51+IPYZXZ 41 (& 10 )& 11 [f])

Bl 9 JPYZXZ FHEI/GX NC.sh-USP51.0e-USP51 2% MKN-45 HGC-27 iT # &

QM (x20)

Fig. 9 Effect of JPYZXZ intervention on migratory ability of MKN-45 and HGC-27 cells stably transfected with NC, sh-USPS1, and

0e-USP51,both before and after treatment ( x20)
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]

HGC-27 ' %

BE 10 JPYZXZ T T /EX NC.sh-USP51,0e-USP51 2% MKN-45 HGC-27 2 Z 8 A HIE MR (x20)
Fig. 10 Effect of JPYZXZ on invasion capabilities of MKN-45 and HGC-27 cells stably transfected with NC, sh-USP51, and oe-USPS51,

both before and after treatment ( x20)

£ 10 JPYZXZ FFi 8l & Xt NC.sh-USP51.0e-USP51 f& 5 MKN- £ 11 JPYZXZ FFi B/ ¥t NC.sh-USP51, 0e-USP51 7% MKN-
45 HGC-27T TR EENBIE I (X+s,n=3) 45 HGC-27 EBEE NHIF M (X+s,n=3)
Table 10 Effect of JPYZXZ intervention on migratory ability of Table 11  Effect of JPYZXZ on migration ability of MKN-45 and
MKN-45 and HGC-27 cells stably transfected with NC, sh-USP51, HGC-27 cells stably transfected with NC, sh-USP51, and oe-
and oe-USP51,both before and after treatment (x+s,n=3) USP51,both before and after treatmen (x+s,n=3)
FRRE GRP M9 38 JE A
s a5 e 0 R 4151 o EEAVREO
2. g'L
oL 24 h 36 h
MKN-45  NC4 122.00+12.00
MKN-45 NC 41 54.87+4.78  71.83+2.05
) . NC+IPYZXZ 2 4 225.00+18.08%
NC+HIPYZXZ 4l 4 31.86+1.67% 48.10+1.72
. ) sh-USP51 44 59.00+7.94
sh-USP51 41 26.73+2.74%  35.64+1.77
o o sh-USP51+JPYZXZ 2 4 26.33+3.06
sh-USP51+JPYZXZ 4l 4 16.70+3.50% 23.54+1.87
. . 0e-USP51 4] 258.00+10.82%
0e-USP51 41 77.78+1.42  98.38+2.90
o o 0e-USP51+JPYZXZ 2 4 156.70+4.04%
0e-USP5I+IPYZXZ 4 4  63.76+4.27° 76.86+2.66
HGC-27 NC4l 168.70+11.50
HGC-27 NC#l 68.07£1.50  80.07+2.45
) . NC+HIPYZXZ 41 4 80.00+10.15%
NC+HIPYZXZ 4l 4 443242157 61.24%4.55
) ) sh-USP51 41 46.33+3.51%
sh-USP51 41 21.33+3.51%  38.93+4.02
o o sh-USP51+JPYZXZ 21 4 18.00+2.00"
sh-USP51+JPYZXZ 4l 4  10.34+4.01Y 20.52+2.50
. . 0e-USP51 41 291.00+11.79%
0e-USP51 4 91.13+£5.79% 121.23+1.34
0e-USP51+IPYZXZ 41 4 228.00+15.10%
0e-USPSI+IPYZXZ 4l 4  78.20+4.16° 108.60+4.21°
5 NC 40 1 %V P<0.05,2P<0.01; 5 sh-USP51 41 It %P P< MKN-45 HGC-27
0.05,YP<0.01;'5 0e-USP51 %5 ¥ P<0.05,P<0.01(F 11 [d])
5 [S= I = ST} 9H 200
3.1 JPYZXZ X fif ' g 4 B iR 41 21 USPs1/ R [ m 120 kDa

54 kDa

ZEBI E AWML 5 NC A H &, USPS1 it & ik Vimment _
1imentin ¢

J& , E-cadherin 2 35 B {2 B i ( P<0.05) , N-cadherin .
EESEREE:: 88

Vimentin. USP51 #1 ZEB1 #y £ A W B #A &
(P<0.05). USP51 % Ak J5 & 11 F2 ik #a 3 5 2 4 MMP-2 "ﬂ“ 65 kDa

MMP-9

e R et o [ A o
R BT E (P<0.05) , Ho A A & ar ¥ I 8 F [ .

(P<0.05). W16,/ 14,
NN ABCDEF ABCUDETF
4 ifig
AT AR e T T N B 11 JPYZXZ F FHI /5 NC.sh-USP51,0e-USP51 f2# MKN-45,
PC-GC 2 i 7 AR LSS 53 T ok 3% By Wi HGC-27 AR EMT % B AR ZEBI B AR KBk

%’; ﬁ *’Aﬁﬁ xR % E/‘J A 'lﬁ éﬂ] H@ ) éﬂj H@ [ %5 I}Hjj 1& ’ 1%%% Fig. 11 Electrophoresis of EMT-related protein and ZEB1 protein
HRBIEGRE S AL R 2 0T ARyT R 25 expression in NC, sh-USP51 and oe-USP51 stably transfected
)y ﬁ‘ Erz ﬁ % iy ﬁi] ﬁrﬁﬂ IJ ff B2/ ,ch A JJ* qﬁ B i/] S ﬁi MKN-45 and HGC-27 cells before and after JPYZXZ intervention
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£ 12 JPYZXZ Tl

J& % NC.sh-USP51.,0e-USP51 %% MKN-45 . HGC-27 il EMT X EE R ZEB1 EE RIEH &

S0 (x+s,n=3)

Table 12 Effect of JPYZXZ intervention before and after on expression of EMT-related proteins and ZEB1 protein in NC, sh-USP51, and
0e-USP51 stably transfected MKN-45 and HGC-27 cells (Xx+s,n=3)

N-cadherin/B-actin

E-cadherin/B-actin Vimentin/B-actin

il JF e /g L
MKN-45 HGC-27 MKN-45 HGC-27 MKN-45 HGC-27
NC 41 1.00+0.14 1.00+0.13 1.00+0.05 1.00+0.06 1.00+0.02 1.00+0.03
NC+IPYZXZ 4 4 0.67+0.03% 0.48+0.16” 1.50+0.19” 1.38+0.08" 0.71+0.03% 0.67+0.02%
sh-USP514{ 0.19+0.06” 0.35+0.08% 1.93+0.20” 1.45+0.12" 0.67+0.01% 0.57+0.10”
sh-USP51+JPYZXZ 4 4 0.03+0.01 0.09+0.07 2.59+0.06" 1.75+0.12% 0.34+0.06" 0.32+0.08
0e-USP51 41 1.54+0.07” 1.37+0.10” 0.54+0.01% 0.40+0.14% 1.21£0.07” 1.48+0.08%
0e-USP51+IPYZXZ 4 4 1.11+0.08% 1.09+0.02 0.83+0.09% 0.74+0.11% 1.05+0.02¢ 1.08+0.01¢
MMP-9/B-actin MMP-2/B-actin ZEB1/B-actin
215 e g /g L
MKN-45 HGC-27 MKN-45 HGC-27 MKN-45 HGC-27
NC 4 1.00£0.01 1.00+0.02 1.00+0.14 1.00£0.09 1.00£0.06 1.00£0.21
NC+IPYZXZ 4 4 0.58+0.01” 0.62+0.01% 0.66+0.01% 0.59+0.06 0.55+0.09% 0.54+0.05%
sh-USP5141 0.57+0.01% 0.36+0.06> 0.41+0.05” 0.55+0.03" 0.45+0.04 0.45+0.06
sh-USP51+JPYZXZ 4 4 0.10+0.11% 0.07+0.03" 0.10+0.03" 0.21+0.07" 0.24+0.01" 0.22+0.05"
0e-USP51 4 2.84+0.24% 2.13+0.53% 1.58+0.08” 1.34+0.07% 1.42+0.06” 1.65+0.08>
0e-USP51+IPYZXZ #H 4 1.95+0.10% 1.78+0.08% 1.30+0.05% 1.01+0.09¢ 1.14+0.06% 1.18+0.11%

1 5 NCH LB VP<0.05,2P<0.01; 5 0e-USP51 % ¥ P<0.05,YP<0.01; 5 sh-USP51 4H [ 4% ¥ P<0.05,P<0.01(F 13-% 16 7))

Fz 13 JPYZXZMRERE THBEBERTLHZM (Xt5,n=5)
Table 13 Effect of JPYZXZ interventionon volume changes of subcutaneous transplanted tumors in nude mice (x+s,n=5) mm®
A Jo-ke' FIR B3R EERPS FIR EEFS FUR EAKES CARPN
NC 4l 81.21+1.36 148.50+3.69  239.20+12.52 368.30+19.31 453.50+17.78  606.5+25.64 740.00+27.72  925.80+41.16
NC+ 30 82.2440.71 125.30+15.35" 173.40+14.35” 297.10+19.54” 410.50+10.66" 539.80+19.38” 665.50+29.41" 801.70+26.06"
JPYZXZ 4l
0e-USP51 4 88.87+1.04 237.60+21.54% 365.50+18.39” 633.10+34.95% 819.50+16.89% 956.20+13.387 110.00+82.23” 1371.00+120.40”

oe-USP51+ 30
IPYZXZ 4

sh-USP51 41

sh-USP51+ 30
JPYZXZH

89.72+0.93 177.30+12.28" 287.10+22.79"

71.26+2.07 117.90+5.57%

71.93+1.08 89.63+6.24

164.30+20.84”

124.40+£14.459

425.90+29.71%

222.70+14.26”

172.10+8.95¢

575.70+25.32Y 667.10£39.95% 769.40+31.27Y 1033.00+69.31

267.40+11.64% 324.10+15.38” 383.20+9.19%  428.30+14.88"

213.10+£9.00° 259.80+11.40° 313.90+9.63°  363.60+6.80"

R 14 JPYZXZFTilE

Table 14

REAETBEBREBR (F+s,0=5)

Weight of subcutaneous transplanted tumors in nude

mice after JPYZXZ intervention (x+s,n=5)
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IR P9 A% 9 B At DAy A R R S L R R

G P g BRI R

ST AR SR O T AR R T D

415 /g kg Jed Ak
" o ek T B 55 R L 45 4 M I RS2 BR % 2 R AR
: S WARGEHE o R R LS e
NC+IPYZXZ 4 30 1.1540.02% )
i B B
0e-USP51 41 1.8340.03”
HEIRZA S BUMAE = I R B4 R EE
0e-USP51+JPYZXZ 4 30 1.58+0.04% B
§ L5 N B 245, =% TN R
sh-USP51 41 0.93+0.03
3 F BB 2 R R R R AL T
sh-USP51+IPYZXZ 41 30 0.65+0.04
P8 HE 28
ST PR PR T AR A IR YT 2 B AE JE BE GO RN B A AL B AT R B A S RE R R 2y, JF
Hh B2 24 A JHC A 1 RO AR L O R AR T T e A BB T~ T30 55 IV 3 A9 S [ 9 35 By B R A7 4 1
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g e
‘S 9 Ld © e . I 1
o MMP-2

& B c D E ¥ Il- - . -z 65 kDa

1 : ANNC 4 ; B.NCHIPYZXZ 4 ; C.0e-USP51 £ ; D.oe-USP51+
JPYZXZ 4 ;E.sh-USP51 4 ;F.sh-USP51+JPYZXZ 4
12 JPYZXZ FHEIEXMRE R THEBEERKNZMm
Fig. 12 Effect of JPYZXZ intervention before and after on

growth of subcutaneous transplanted tumors in nude mice
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PRI IR M g EMT V845 R0 2% i A% o X 41,
ZEB 3 1 i )i 5% Ak Az 4 R - 15 53 1% 1 RS 2%
T AR f ZEB 1 76 55 2 A B8 P BT 2 B34 i
I fith 2 EMT S K21, i 2 48 T i osg 19 = 7%
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ﬂ-actin u e
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1 : ANC 4 ; B.NCHPYZXZ 4 ; C.sh-USP51 41 ; D.sh-USP51+
JPYZXZ 41 ;E.0e-USP51 41 ;F.0e-USP51+JPYZXZ 41 (& 14 [7])
B 13 WEERREAEMTHXESR USPSI/ZEBIEARIE
ik (x+s,n=3)
Fig. 13  Electrophoresis of EMT-related proteins and USP51/
ZEBI1 protein expression in tumor tissues of nude mice with gastric

cancer (X+s,n=3)
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B FEER PCCAHICH F, USPS1-ZEB1 Rl v] LA
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EMT {5 5 N 4 XF Jib 9 328 J& 09 42 3 4E 1 o e b,
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Table 15 Effect of JPYZXZ on expression of EMT-related proteins and USP51/ZEB1 in tumor tissues of nude mice with gastric cancer

(x+s,n=3)
o 7l 4 N-cadherin E-cadherin Vimentin MMP-9 MMP-2 USP51 ZEBI
/g kg /B-actin /B-actin /B-actin /B-actin /B-actin /B-actin /B-actin
NC 4 1.00+£0.06 1.00:£0.09 1.00+0.16 1.00+0.09 1.00+0.08 1.00:£0.02 1.0040.26
NC+IPYZXZ 4 30 0.68+0.122  1.57+0.12”  0.53+0.13”  0.68+0.04"  0.66+0.12"  0.75+0.05"  0.50+0.19"
sh-USP51 41 0.62+0.03”  1.72+0.13%  0.45+0.18”  0.50+0.18%  0.4420.15*  0.58+0.10°  0.38+0.08>
sh-USP51+JPYZXZ 4 30 0.32+0.08"  2.23+0.27Y  0.18+0.07°  0.15+0.06”  0.15+0.07°’  0.21£0.06"  0.10+0.10”
0e-USP51 4 1.43+0.08”  0.29+0.09”  1.90+0.13%  2.05+0.15”  1.57+0.22%  1.89+0.17%  1.64+0.14”
0e-USP51+IPYZXZ 2 30 1.08£0.03”  0.65+0.18%  1.49£0.09”  1.39+0.15%  1.10£0.13%  1.55:0.13”  1.12+0.23
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£ 16 JPYZXZMHEBRRBEEMTHEXEAR USPSUZEBI EAMFI (X+s5,7n=3)
Table 16 Effect of JPYZXZ on EMT-related proteins and USP51/ZEB1 in tumor tissues of nude mice with gastric carcinoma (x+s,n=3)

W I A1%
415 Fl /g kg
N-cadherin E-cadherin Vimentin USP51 ZEB1
NC 41 56.89+3.77 25.45+3.94 77.43+3.67 61.89+8.68 43.3443.88
NC+IPYZXZ 4 30 36.05+4.43% 40.89+1.24” 62.52+5.94" 42.76+3.49% 30.13+2.19%
sh-USP51 41 27.35+2.15% 57.76+1.11% 47.77+5.20” 31.25+3.52% 23.11+2.25%
sh-USP51+JPYZXZ 41 30 16.11+1.82% 70.56+4.80% 26.38+3.28" 20.91+3.72% 16.11+1.41%
0e-USP51 41 93.25+4.77% 7.833+2.23% 114.5+5.96% 93.72+4.35% 78.85+4.72%
0e-USP51+JPYZXZ 4 30 72.70+3.19% 14.54+2.10% 91.76+5.18% 76.91+5.66% 57.88+3.59%

N-cadherin

E-cadherin

Vimentin

USP51

ZEB1

B C

A
B 14 JPYZXZ3 T BEAREFALEMTHXE SR USPSUZEBI K& (HiEdlfl,x20)
Fig. 14 Effect of JPYZXZ on EMT-related proteins and USP51/ZEB1 in tumor tissues of nude mice with gastric carcinoma (IHC, x20)
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