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Study on the Mechanism of PLACI1 Regulating
Vasculogenic Mimicry in Gastric Cancer Cells and Preliminary

Study of Artesunate in the Treatment of Gastric Cancer

ABSTRACT

Background : Gastric cancer is one of the common malignant tumors, and its
morbidity and mortality are high in China and even the world. More than 80% of
patients with gastric cancer were already in the advanced stage or had distant
metastasis when they visited the doctor, and their 5-year survival rate was less than
30%. Thus to explore the new gastric cancer therapeutic targets and new drugs will
help to enhance the level of medical technology development, human health and the
quality of life. Placenta-specific gene 1, a member of the cancer-testis antigen family,
is considered a novel cancer therapeutic target due to its specific expression in germ
cells and cancer cells and has great value in basic medical research. Vasculogenic
mimicry is a new type of three-dimensional structure vessels, independent of vascular
endothelial cell, in which the blood vessels directly formed by cancer cell itself, so the
conventional cancer drugs effects on vascular endothelial cells and has no obvious
effect. Vasculogenic mimicry is considered one of the symbols of the malignant tumor
and provides oxygen, nutrients and transfer channel for tumor progression and
metastasis process. Studies have shown that vasculogenic mimicry is directly involved
by the cancer stem cells. Since cancer development and embryonic development share
similar characteristics as well as common differentiation and proliferation signaling
molecules, and the specific expression and regulatory function of PLACI in
embryonic development are known, we speculated that PLAC1 could regulate the
stemness and vasculogenic mimicry of gastric cancer cells and explore the molecular
mechanism of this regulatory effect. In addition, we also preliminarily investigated the
effect of artesunate, an antimalarial drug, on gastric cancer. Artesunate is one of the
derivatives of artemisinin, which has better water solubility and anti-malaria effect
than artemisinin. In recent years, it has been gradually found to show potential clinical
effectiveness in cancer treatment research, which has been confirmed in breast cancer
and esophageal cancer. However, there are no more conclusions in gastric
cancer-related studies.

Purpose: This study was divided into two parts: (1) To explore the role of PLACI1
in regulating vasculogenic mimicry and stemness of human gastric cancer cell line
MGC-803, and the molecular mechanism also be studied; (2) To preliminarily
investigate the regulatory effects of artesunate on the proliferation, apoptosis,
metastasis and cell cycle arrest of human gastric cancer cells SGC-7901 and HGC-27,
and to identify the molecular signaling mechanisms.

Contents and methods: In the first part of the experiment, the differences in
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PLACI and the ability to form vasculogenic mimicry in human gastric cancer cells of
SGC-7901 and MGC-803 were explored by Western blot and VM culture, and the
relationship between PLACI1 and gastric cancer prognosis was explored at
Kaplan-Meier database. Subsequently, we constructed the PLAC1 overexpress- and
knockdown-MGC-803 cells to explore the vasculogenic mimicry formation changes.
In order to explore the regulation of PLACI1 on the stemness of gastric cancer cells,
we detected the proportion of CD44+/CD24+ cells by flow cytometry, Sphere
formation assay and Western Blot for stem cells-transcription factors OCT4, SOX2
and Nanog, reflects the changes in the stemness of cancer. Finally, we investigated the
molecular mechanisms by which PLACI1 regulates vasculogenic mimicry and cell
stemness in MGC-803 cells, and examined whether it plays a regulatory role in the
metastasis function of SGC-7901 cells. In the second part, treat SGC-7901 and
HGC-27 cells with Artesunate at 0, 30, 60, 90uM, respectively. CCK-8 assay was
used to detect the proliferation effect, flow cytometry was used to detect the apoptosis
and cell cycle distribution, as well as cyclin-related proteins, like CDK2, CyclinD1
and CyclinE1l. Transwell assay and epithelial-mesenchymal transition (EMT)-related
proteins, N-cadherin, Snail and Slug were used to detect its migration and invasion
ability and then explored whether it affects the JAK2/STAT3 signaling pathway.

Results: There were significant differences in the expression level of PLACI in
SGC-7901 and MGC-803 cells as well as its ability to forming vasculogenic mimicry,
and the results from the KM database showed that gastric cancer patients with high
expression of PLAC1 had a poor prognosis. Vasculogenic mimicry vanished after
PLACI1 knockdown but was significantly enhanced after overexpression, and the
difference was statistically significant after quantitative analysis (p<0.05). PLACI1
knockdown also reduced the stemness of MGC-803 cells, characterized by a
significantly reduced CD44+/CD24+ cell proportion and reduced sphere-formation
ability and expression levels of stem cell transcription factors.
In terms of molecular mechanism, we detected that PLAC1 increased the
phosphorylation of AKT and the expression level of VEGFA and VEGFR2, thereby
regulating vasculogenic mimicry and stemness of gastric cancer cells.
In the preliminary research of artesunate in the treatment of gastric cancer, the
inhibitory effect of artesunate on the proliferation (p<0.01) of human gastric cancer
cells SGC-7901 and HGC-27 and induced apoptosis (P<0.05) at a
concentration-dependent manner. Cell cycle distribution results showed that
artesunate induced cell cycle arrest and decreased expression of cyclin-related
proteins CDK2, CyclinD1 and CyclinEl. Cell cycle arrest was slightly different in the
two cells, S phase (p<0.05) and G2/M phase(p<0.01) in SGC-7901 and HGC-27,
respectively.
Transwell assay showed that artesunate inhibited the migration and invasion of gastric
cancer cells and down-regulated the expression levels of EMT-related proteins
N-cadherin, Snail and Slug. Mechanically, artesunate exerts anti-tumor effects by
inhibiting the JAK2/STAT3 signaling pathway.

Conclusion: The results of this study showed that PLAC1 promoted vasculogenic
mimicry and enhanced cell stemness in gastric cancer cells by activating the
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AKT/VEGFA/VEGFR2 signaling pathway, providing an experimental basis for
PLAC1 to become a novel therapeutic target for gastric cancer. Besides, we
preliminarily researched the efficacy and molecular mechanism of artesunate in
treating gastric cancer at the cellular level, which broadened the development ideas
and research direction of the treatment of gastric cancer

KEY WORDS: PLACI, gastric cancer, vasculogenic mimicry, cancer stem cells,
artesunate
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PLACI $tJ5AE N —FRe Je 1t i o 5 1 o] BAES 327 AR 5T PLACT Hk A AL A
REfE B RO AN B P AR FE PR o RS 0 R B B AN BE T IR AN 2R T R AN 220
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WD 45 —8G WA TR ILAE — 2 TPS3 A 4 R PLACT ik 211K
K, 2B TP53 X PLACT [ AW F I AV IR NASZME— 1), EFARK
LR G R0 78 . AEFLIRIE * PLACT B ERo (MEE R Z4ka) /500
591, EBV(Epstein-Barr virus)# A e N MEME R 2 —;  Burkitt's
IR LR 2 T SR A 28 B A R AH R 2R S AN P A R M, R DRI Rk B2 7 A R 0
EBV-EA T A 40 il PLACT [RIE /KT B B B9, $275 PLACT fE8UR I fa
AR H A EEMIAEDIEE, BAh, Kim &RPURIE 7 EBV FHEMEMRZSS T
FE A I AR S T BRI, FRATTHHEN PLACT 5 % A s S I S 9
[T REAAAE — & HIIEAE R . Dhaethwt 78R 1], PLACI RS e 2k s 40 i 3 e
MFFER, R T UL AN G1 AR IARA A, SR 10 HAE B e 4 b B 5
WD,

e T 40 B e An i B B R LA R R T AR, RS
T RABL R B AT e, e R ORI T SERE & B s 4 g R 230, G e i
JERLIRA MY, AR $E s TR S5 S A A RTE . I N R
£ kL 85 A (vascular endothelial-cadherin), JEHRZEH H 5y2 5% (laminin 5y2 chain),
M P A KRl -F 5244 2(vascular endothelial growth factor receptor-2, VEGFR-2),
PLK VEGF, M4 & (angiogenin-1) , and ephrinAl, #Z 5 5 M4 4 it
A Ak ARRO, 5T o s Jo 98 A4 A R iR 1 P TR A 5 IE B e T 40 B W Y VEGF
T ARBURE AR 280 SR AR B FLR R A th VEGF B8 15 50 T 41 iy
Tk W B2 R bR B B IR AR N R AN R A4, DL BRI SR B T A LA VM
R RIEEEANE . A5 F S, SRV 2 BEARHE S5 I 7 BB 5 1) % e
ABYYNIERE, 1778, 7 (immuno subversion), ZHMFEAT-Hilk, S
AR, X T A M R R A O R SRR s S Az RIS
CT/CP HiJi KIERIX K E MG & & i FEAH G 3 R K 2 59 K A 72, PLACI
BlRH 2 —, HHBCA SRS 58 B A e o b i XS 0E . Bk, 3R
fITHEDN PLACT et e 140 i M 1A i EH -

HEL, A FE VNS LT ARG SRR B AR RHEARAABY, ifR28. 1T
¥ GRS FIME AR, B, 235 HIEAE n] G2 AR M ar gk . DRt AT 14
W PLAC1 7RIS RE TP R PR E 3 1E . Tchabo 5 A& tH 7R fE & B i f
Al REAFAEE NRIEAG R E LR s T A A IS5 =, Xt R K E
MARAS b S A AR (P AR AL . — 0 I P2 A DG A SR B, [ S AS BH R AT
RIGHIAZGE B2 51 PLACT HiiA/K-FRGENS, T IE A & BN SRS
AR 28 FREARACL, IR FR AT THEN PLACT 7EJE A2 B 1 fe v R R &

WA SRR B CTAs FIRE TR/~ ARl T 40, HFRIA <M E w4 i 71
Ay FETE B e TR R 2% o ILAh, 785 B RIIwtse s, i Jide i PLACI
REAEAE v B e I T0US FR AR R I 1R D S 267 #E AR RE, 119K T PLACT 4%
A8 A AUA S T B A A e 40 LA T D9 R 3 350 oK DL o

T A0 B A TR BRI 8 7n OB MR B DL S AT B - T4 R T o SRR 1) 2
FRA, B E T4, CD44 Fl CD24 Wit 1 [R) I PH M 2k & L F 3 pR
B2, PIUAE AT FeH @ I b 8 X P AP B bR SRR ki e Lk, AT
ML AR 01 . 4N, AR AE TC I3 15 77 2 o 1 R ER 8 70 B R e T4 1)
FrEThRe, AOERSEI MR AT TP — N EESE bR, OCT4. SOX2 LA Nanog
R EABEER TR T, RATFEERE S, R 17 Rk B0
PLACI JEEMNTIZFRIE KT, Betl M S5 (1) 77 Th S il H 1 e 40 B A0 - 14 7K
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A PLACT 4% 5 i 40 AR ) 0 /8 A A AS Dh e DA S et Js, HR ¥
PRI AL B3 — B IR0 . AKT 13538 M2 P 4n B a5t . Tl
HRENENA MG 0K —. AIRIERI AKT 8B E MR A ¢ AT 441 iy
H IO BE 055 S I AR BUUASTEERBY, AR, AKT {5 Sl EMES S T4
PR R . R4S T, TUFTI1 (Tuftelin 1) e85 0% PBK/AKT 155
T HE T T4 DA K E TR (—Fh B 259D i 2330,

Jit9eE 41 il (Cancer stem cells, CSCs)idiidth 2 FhALH R ME £k, &5
JHRE S, 3 AR N 20 AR ) 58 v X 4 R AT A T R B, L Re A0 WA B
IKF1¥ VEGFA 30k R 1) & A e 71, B J5 75 VEGFR2 SR ImAJE
HRR M fe 132, [Fitk VEGFA/VEGFR2 8% 5 1L 88 A48 i it A2, [6) i o 0
23| ThAE IR T RIE T T 40 3 EGFR/ AKT 41 51 NF-xB 15 538 B% 1 B0 134,
Fi4, AKT g 4|75 BEZ235 ] 1 45 s T M i+ 55, R85 AKT
TR e R TP R I E E AR . DRI IRATTHEN PLACT 42 0 1 85 A 40 45
RS AKT Ml VEGFA/VEGFR2 15 5@k & 5.

TAHE KEGG £ A & I, VEGFA/VEGFR2 {2 52 L& A4 Rl % 1) &
P K, 1 PLACI &5 %F ML AT 40 K& WXk IE . SF MR A,
miR-27a-3p i 3 fif I g 10 0 2 26 B BA % IncRNA LOC100132354 £ il iz Bol e i)
B 352 i 0% VEGFA/VEGFR2 15 5 52 HLE7,  H VEGFA/VEGFR2 BH Wil
R S 5 O o1 P 2 SRR ) I A A R B8), 3R MHAZAR S5 A I AR G FE R A AR
JR4 VEGFA/VEGFR2 155 75 I8 1 A a0 38 4E H L2 IR A, (B A7E i
A SAIESH E R ARG SOk ¥, T @ i A pl (angiogenesis) 51l
EAEBIE (vasculogenic mimicry) F A AFIX A, HIME A A& AP
EVRIT R BI R R 22—, PR, BRFE A A2 BAPLES 1 20 F- WL T I PR v 97 e hiE
HEWILEERZ X, Hitk VEGFA/VEGFR2 & 75 2 5 45 & A BADL & 2 A i
=N HMHZ—

SOX2 REERTAHMFE RN T2 —, HEREKPRERNAIMT M, PR
B 5T, SRR ERE S, BUBtE. bR A, Aiissh KR . AT
250 R R AR R[39], A AR IE S S AR+ AKT BUEBEIEf SOX2
AN I f T 47 40 B () - PE[40] .- Schaefer 2810 A SOX2 54y 3L K] P53 1%
IEFEH A PBK/AKT 55 @8, @ TraEiaaiiizEH41]; K
Bk, Quan 25 & B T FGFR/AKT/SOX2 {5 5 il e 4 i e 40 o 114 v O A7 76 [42]
B 7 TSR R T RIA AL, JTang S5RE 1 AKT 8 6 78 5 N S0 41 il CD44+
W43 EA, EREE THRMREIRED L —. DL EPFAIEE AKT
5 B A R DL R I A AR AR IR . 2RTT, PLACT V4% B 4
T MR A il AKT @ B8 2 R A8, R FRATTR 88 501X AN i) JE,  [H) F
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AWFFH, FRATIRF T PLACI 4% A B % MGC-803 4 i ifi & £F i 4PL 7 LA
Ko JE AT M (R D e LA B et ik AKT/VEGFA/VEGFR2 15 538 % R IE1EH
gE R, 1E B AN ek PLACT e B A A0S 1) e 1 vy 22 92 D)
RetE Rt (RIS FL0 T A0 M T F A EH SRTE A E ;. 2 F AL 5T, PLACI
AE %195 AKT/VEGFA/VEGFR2 {5 5 @ M R EREER . A RERT
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R R REMEARGIRAF
oL m A A (A RA T
iRl 2R A R A
R R REMEARGIRAF

EEETAF

%[ Gibco A H]

[EERMEY/E S /N
I E AR R A A

% Gibco A F]

EEETAF
R R REMEARGIRAF
VAR, (B ARAT

% E HYCLONE A #]

% Gibco A F]

PEPROTECH

% Gibco A F]

% Gibco A F]
R R REMEARGIRAF
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Tab 1-2 The list of antibodies

ETIRLN LY N
PLACI1 %[H Santa Cruz A )
GAPDH % E Abcam A ]

HRP tric-FEHi i 1gG
HRP tric-Fhif 1gG
OCT4A
SOX2
Nanog
phosphor-AKT
AKT
VEGFA
VEGFR2

£ [EH Abcam A ]
£ [E Abcam A ]
FE[E CST A+
FE[E CST A+
FE[E CST A+
£ [EH Abcam A ]
£ [E Abcam A ]
£ [EH Abcam A ]
£ [E Abcam A ]

1.1.2 FENEE

ASTENT S P T AR I IR 1-3 B

* 13 BBREE&EINE

Tab 1-3 The list of instruments

B AR

A

ESCO WM A& T/EG
CO, Kr 7544
SpectraMax i3x £ ) REBFARX
Amersham Imager600
MilliporeElix #H4l/K R4t
I e T 0oL
Grant {EIR /K4
BT KF
vortex-5 TR IETR 11X
Mini-6KS fIig 250041
TS-8S 7K FHEIK
-20°C A B IRIR VKA
-40°C A7 B IR IR VKA
-80°C 7 A B IR VKA
pH 1t
¥A'F Panasonic UKL
1-10ul #2345
20-200 ul k%
100-1000 ul £ 7%
500-5000 ul £ %
TEIR &R %

S 2 5E B PCR AX

By 2 B R R A
ZE[E Thermo Fisher Scientific /A ]
B IRIL AR A PR A A
%E BD A
*%HE GE A+
F[E Millipore 7]

%[EH Beckman A ]

Hi[E Grant {XEH R F
e 28 2 P Bl 22 ARG BR A 7
T T AR DU RA S )i A PR 7]
PO B REAX #5 A R 7]

T AR DU RA S )i A PRA 7]
T B R R Rl 2R R A 7
T By KRRl 2R R A 7
T B R R Rl 2R R A 7
H AR T HLaS 7l A A
1 [F] A fE Eppendorf /A 7]

1 [F] A fE Eppendorf /A 7]

1 [F] A fE Eppendorf /A 7]

1 [F] A fE Eppendorf /A 7]
RSB T AR A A
Jiti - Roche A ]
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ProFlex PCR &%t Applied Biosystems
AT TEEDK R AT
KT TEEDK R AT
B TEER R AT
FACS Elesta i 2041 il (X % BD A

1.2 L FFEMTER

1.2.1 ¢HAEEEFF

(D) Jef 4t te b it B0 75% I ERE 3 . B NBS G
I AT HEET 30 28R

(2) 4 37C/RKIAIEIS 5 RPMI-1640 35973 . XPi. FBS LL8.9: 0.1: 1
(1) LEAg R 1) e 58 A B R A 46 H

(3) B — B IAA BT T 37°CR AT, REMELLE 1 min ML,
Ry o AR GG A B UM B8 TN Sml 5E&R5 7RI A 15ml B0 F, 1)
1349515

(4) KB O 1000rpm. 25°C A4 T &0 Smin;

(5) 7 EyEHHIN Sml e 7R s, AT 5] Ja i N5 TRl P 4k 255 57,
B4 5%C02. 37°C;

(6) 2312 KJa, THEDME PUE, HFHKE 70%-80%I& B/ A
A DA AT AR AR

(7) TEBF S WEAE, FFREFRE, HURE 2ml PBS 23 T8 75,
RENfEH e B SRS, B3, EEWNIXERRRBIAR %L, B 7000l R
By BB R, BB IR S e, T 37 CE AP E 1min A
A, (EBIE BB WSS, Ao A KE o 4 iR s R I HANGEE J5, ZZ[R1E
S, A 2ml FER R IR LR, IR SWRIT IR i 7%, BEJs
P BRI EE R 15ml B0EH, T 1000rpm. 25°C 2644 T &0 Smin;

(8) B afElPe By, IIN Iml SEaRFRAREE, FFRIELE T 2 —
5E L B AR B B T35 TR 85 9%, R ZARRUR Sml, SR8 5 K FLBON G 748
R
1.2.2 ME4H RIAZSLIE

(1) SEIOHT— R T -40° COKFR 2L I B T 4 COKFE ISR, [FIB K
BRI 48 FLA KT T-40 CUKFE HH T4 s

(2) XH, AT RPMI-1640 J:AliE 7738 1:1 MBIk, REHHELL
BEFL 100pl FHTE 48 FLAR N, 4°CUKFE T FLo0 b J5 B T 37°C 5774 Hh A 5 [
45min Ji5 RP AT

(3) BUAEKZEXEIAM A, S T 1000 rpm B0 5 min, 7 LB
FEE, MBRTFEBGTEL FHLL 1.5x104 AN T 10000 15 577 J A ik 32 4 34
g, 37°C. 5%CO: B f B 9% 4 /NG, FIB B RS ML O
KN 1000, FEHLERALE, fRIEREFLEDH 3-5 5K;

(4) F Image J XJH BB M 3471140, 1c3% Number of Nodes-
Number of Meshes, Branching length = NS It 4T74 1T
1.2.3 ZEB1RES Western Blot

MR ARG



AR SRS

(D) BHEEANFURIM A iR )5, FIE & PBS Zeiiive i, {RiEsL
KB, ISR Z R RIS N, B A Pk ;

(2) WTHREEWAA, N 100ul ) E 50 PMSF [¥] RIPA 2R -1 L1
SRR AN LI, VK E2L# 30min;

(3) fpHFEERME, HAMME SRR R EWET, s eeliEsR
1.5ml EP 45 Hh 3£ 45 i b Awid s

(4) 4°C, 12000rpm K444 T &0 20min, &0 )5, MO EiEEEHK
EP & h, VERENEAE RS R 40 BT ;

HHEE:

(D BEREGEEE, 2 AR BCA EHEERFEHTHENE. 4
96 FLAR B BE M A RS 20 A5 EEAT I E (4ul B2 EFE SN B 76ul PBS 22 MR 1),
b f5 CAREFL 20pl Bt AMRER 2 nN 3 MR ALH

(2) K7 B B ARV b 4218 04 254 50+ 100 200+ 300+ 400 500pg/ml
J\NIHR SR 80ul, BEFL 20ul IIANZE 96 FLAR 1, FENIRE = NEfL;

(3) BCA LAEWRECH], BF AL B W LA 1:50 B ELBVE &349%5], BG4l 2000l
TIAFE LA bR E - 26 L, 37°CHF B 30min;

(4) VBRI N 562nm, W E REFLIE %P K T 1 OD H, RIEFR
#E M 22 (1) OD B TH S ARFIIFE 5 09 B HH0d %5

(5) R#EHEA _BIEERE A NARF K] 6x1loading buffer, 1R &%), FHH
A B DAV AR EE R, 7€ 100°C 4B in#k 10min, 35 A 7804,
fEZE R TR HARFEAE-40° CUKFE

Western Blot:

(1) Hl&RKNIEBEIZ SR (PAGE): R¥E Hbr gz B 127 2= /NI i AH B
WLy B LA S S% k4 i, AR R Sl B P AT ], Jele o B, £F
FLHEE Jo PRRECIR A e o Ao HL B8 ] )5 ] B 324 FH Bl OR AT 22 B UKV R IR AE 4 CUKAR IR
175

() BEAFRIUE, TE&EREER N,

(3) ¥ PAGE [ 225 21| Ly A v A8 RS Homiss 1 X BLUkTR, R1B4K AR
TIaER BrE. RIEFESIREE S A E H EAE 20pg Pras 2R, 2 mlin A2
PAGE B HIFLH, MAEEAEA K IR N Marker, 25 HFE i , Marker. A 1xLoading Buffer
BN BAEAARAR . BE S K Bk om B e e AL B, o5 b kil o 1 e i
HLYR, 70 E I E VKRR . 1.80V 30min; 2. 120V 1h, #5265 ik B PAGE
JBE N I BT, D) E kS R

(4) ¥R, Hykse G IE ., #87 PVDF I (5cmx8cm), F-HrE )
Bt e 1, fRIBIFE s, J848. PAGE iR, PVDF i, JE4L. 4Rk
BB =R G, & EIe PR R A, R R B DL R AR T
], BN KA R IR RN UKES, TN IR R A E AL B G oE b i T K H
VKRB UK A, A Z0d FEAEARIR 260 R AT Bl s, W B BN 100V
80min;

(5) B: FEAHR )G, ¥ PVDF 581 SR BUBCE TG L PR 3 AT H
HEATEA, R HGAERR IR B, IR 10 208 RI AT 5 %

(6) —HUiFE : RIEPUAUE I BIR AL R B R, PR R A
BepuiR, —MUSARAN Sml B a] 3 2 SEI0 RE 2. B AR 4 CUKFE R AT
TBST iEvt—il )G, KRR MPUABASUAR G &N, nEFENEE &K 08:

7




535 9E Y = 2 T mi= 2L VA9 S
1.4°C CHILHETKEF#IT) 8%, 2.5 2h, LU TR 7 38 n] B AERHE
REIR EHEAT —PiiF B 585 )a , 7 /KRB IR B FH TBST 2R =X, £:4X 10min,
ATAERS — B0 B B9 AH P AR
(7)) ZHiEaE: B3R M TBST 2, 5 —Puke KRIEAH F I =3t
FIAPUAERE S &, FIEREK EEIREE 1h, 57 E IEFER T AH TBST
Ve =0 5
(8) WiZ: EME R, % ECL A&, ¥ A, BLL 1:1 LLEIRE
R, FHETRAE GBS, MBI e b, REhFeR B iR
TSR I B, TRANBUBAC R TR, RAEE s
1.2.4 Kaplan-Meier ##EFZERY{FEH
{§i Ff} Kaplan-Meier plotter 7E £k I E (http://kmplot.com/analysis/) ¥f PLAC1 j#
ITHEAE T
CAH AL B o bR, AR 5 o i 3% ok J@ A2 47 % (progression-free
survival) FLEAAFH (overall survival) PNIEI > A HEAT 704
1.2.5 FREFEFMARRIIAE
A5 b AT FH 2 PLACT 3 R I8 B4 1Ry 2 DL K A6 (018 75 25 24T Bl
MITCEMEARA R 7] 78, W L ET-80° C UK HH IR 1F
%#%:
(1) #ERYHME, Keab T 0o s A A0 IR A4k, LA IE 3 H fi e
AL, RO IR

R
(2) el EAEoK LaL, Bl )E M3 BB OIS E BRI B 0 2
B

(3) WHKZE 70%C &AM, FHEFRE EEERE, b 1.5ml
(PEmE s TR I, U A —FLATH A PRV A T T2, R TE s SR DL S B
THEE R PR R =

(4) ¥ EEH 500ul RPMI-1640 Z: Al FREMR, WREHHE TSR N
& 18min, BE/5IEMTEMELNIT, i R ahs sk i R A5 L4
AN GRIEZ AL T RIF A KRS, BEERET 37 CH M R R 77

(5) 24 /NB G, KA 120 B I R IR B 3 IR 5 1R T8 G R R AT B R,
Kl J5 BIALAR

(6) 96 /N5, M4 N puromycin, fHIHLZIREEA 6ug/ml;

(7) YEH 18-24 /i J5Heil, 6ug/ml 1) puromycin 45240 255 758 £
IEPHEASER, BEEAWER, HEMNRREAKEIT R EIIE LK
RT-qPCR. WB failll PLAC1 ik /K,

(8) T H-AE ¥ BRI RT . FEMT Y RIAE <84 JHEH I IR T 7
JE A
1.2.6 FREE4HpaKKkAIE S

(D) R4 75 A GFP 2 [ JE R R 3 0 40 P s T2 e 3 B B R i 28
e b, FTITEME. B DR I R A

(2) el BB R R I DhEe, ATTCE. PH 38 DU . AiEfEigE S
BOBMIPIRE, SRR LE FTHRESHRA, REFLEAS);

(3) FTHFRST, feHfaE ERIE A AR A E IR K, Bk
LR 488nm FITA M IALE , SCH EH ARG, 1T Al v AEE e AL A AR AT

8



EEEFRFMLFAIEX

1.2.7 RT-qPCR
RT-qPCR G4 =P8 & RNA $2H0. RNA W s SEi 78t € & PCR
S RNA HEHL:
(1) K= 80-90% L &it, Fd: LifH g, PBS G b it =ik Jo A
S R T, I\ 500l RNA-EASY Trizol X7, =i T 2% 5 min;
(2) N 200ul DEPC 7K, WRATHRIIZETH, #4002 £ 1.5ml 508
H, 12000 rpm E IR B0 15min;
(3) WRHL B3 500 pl HHEE R 0E Y , MASEERRRERE, bk
THURVRAES), = FEE 10 min;
(4) 12000 rpm Z 7 26 £F F &0 10min;
(57 E3E, I 1 ml DEPC 7KBCHI) 75% £, 1, 8000 rpm == i £5-0» 3 min;
(6) 7 LiE, EEDE (5);
(7) # . E#, 5000 rpm 23850 1 min, AR H, EEAERE
fl BNYTUE, I8 R E X H BT 5 ming
(8) HI DEPC /KIEARUTIE, VR IERE 7 a4 DA E, AR 4B ITIE 2R A Wr
DEPC /KHIAR, — /N 60-80ul;
(9) VAR 58 %G FHEERRMX 2 BIHE 280 nm. 260 nm. 230 nm =YK Rl E
RNA [RGB I SRR W I ot & S5
RNA ¥ % 5% 1% cDNA
(10) HRHE RNA IR EHE H 1 pg RNA AR, B InZE PCR &, H
DEPC /KK HAMEZE 12 ul, FEII 4 ul 4xgDNA Wiper, JE& 5], 42 C/xM 2
min;
(1) RM5EEE, BERARRZF M 4ul 5% Reverse Transcript Mix, 37°CJx
M. 15 min, 85°C M Ss;
(12) RN 5 A Z 3N 100 ul DEPC /K, JB&HI51 )5, -1ET-40°C
vKFEH
€/ PCR
C13) Boil Je MR £, SR Z 4 10ul, Hrp 3 ul DEPC 7K. 2xChamQ Universal
SYBR qPCR Master Mix 5 pl. 0.5ul 85 =] 5 #9801 0.5ul 75140, &FL oul inZE
PCR384 fL#H, FHJEMA 1ul cDNA Bt ;
(14) ¥tk RIE A A B BRG], FRAESL opl M 384 LR, =15 1L;
(15) # 1pl BN, # EEHOE, 788 OHL P IE G 1min BIR] (LA
P IRAFRAEIK BT );
(16) AU
SNFEFE: 1.95 'C 5 min
2.95°C 20s. 60°C 30s. 72°C 10s 3L 35 MEI;
(17 RMNER )G, HEEI CT EH 2-AACt L5, GAPDH AASZL
KN Z .
SR I s
% 1-4 &% PCR #9540 /)7 7
Tab 1-4 The primer sequence for RT-qPCR
BRI AR 1Y
PLACI-F 5’-CTTTCATGAACTACACTTGGGC-3’
PLACI-R 5’-GCTGTAGATAACCATGTCCTGA-3’
9




AR S SR
GAPDH-F 5’-CCCAAAGTCCTCCTGTTTCA-3’
GAPDH-R 5’-GTCTTGAGGCCTGAGCTACG-3’
1.2.8 siRNAs 55534
ARSI T ) siRNA-PLACT Al siRNA-Scramble H ) M i A RHE A R A
Al B
HFF R s

% 1-5 ¥ PLACI 49 siRNAs /7
Tab 1-5 The sequence of siRNAs target PLACI

siRNA 4 7R el

siRNA-PLACI-1: GAGATACACTACTCTTCTA
siRNA-PLACI-2: GAGGATTGGTCTCTTCACA
siRNA-PLACI-3: CACCTACCGTGTTACTGAA
e

(1) BULF x4 KA MGC-803 ZH i 3K b4k W, DLAEIIK
FERER TS, 451 B scramble. siRNA-PLACI1-1. siRNA-PLACI-2.
siRNA-PLAC1-3, H scramble Xt HEFL, HHARET 75 F AN 0T A 55 77 3 5

(2) HHHKZE 30%-50%I & FEIE, A T34,

(3) Bl Yk R .

A: 10p] Rfect 7715 250l opti-MEM Medium V&4, B: 3ul siRNA 5 250pl
opti-MEM Medium /&%, FHE 5 778

(4) A 5 BiRE, §HE 20 28

(5) Faamp BiEm2s, R T RPMI-1640 HEAlRE 72

(6) KRG G AR RB R WA MBI R 7=, RRIE,
TR FRFE I

(7) 4% 24-48h J5 vl F T A A DL K HoAth f5 8056
1.2.9 R MAEARN CD44+/CD24+EE I

(1) K AeER G 20 o FH IR S A IR 2 U, R E S A& R
B UL RRE

(2) &I 1000rpm 0 5min, # b3, MO Iml R Emk (&
1%FBS [¥] PBS 2D #EATHE;

(3) 1000rpm ‘2 J6 2614 S TR KBS0 Smin, 7 B3, HINH7E AR BE 2 200ul
AR 5

(4) BT, ¥ CD44. CD24 Pk 3ul IEFK, ZEiE FECHE
15min;

(5) WETEE, WERMA Iml GRER, ER&FT 1000rpm fiX
B0 Smin, 7RG, BAREEGIE RPUIADEDL;

(6) MPLHEHMA 300-500ul Ji Nz, BB RITIHA) G BRI

(7) B33 %E B Graphpad #HT 401047
1.2.10 PLAC1 BRI YIRS E %

JE TR AL G925, siRNA-1 SR ) 7 514 % 11 il shRNA 1895 & 3&
L # A& pLent-U6-GFP-Puro-shRNA-PLACL, iZ#i/AZFE L R4 E AWM AR A 7
B, Bl BATTH G T3 28 A 7 (1R R 2 ) Bk I L S 7

(1) HEK-293T 4 H T8 m e s, 1T B Rk B g2 dr it 72 B

10
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2 B YR A Oy

(2) Bhb T A K B HEK-293T i i fhZE 10cm 355555 9%, 41
MK 2 80% 72 A5 sk BV AT 4G 7 G,

(3) HLYemy N e ST B 085 7R 2L, £F 1-2 /N AR E 5 T AR AT BL L

(4) B 1.5ml B EP &, LA R, HPAHE: 1ml DMEM &bk
ks 72, 10ug Jfiki DNA, 10l Lentivirus Mix A1 60ul HG Transgene Reagent,
BHIRAIS), il R 20min, BRI 240K+, 2R S (HEK-293T
YT N B RE 22, TR M AE A R 4R A R RG0S L AR 2, B A i JEC 4 PR S T 7 7 ) 5

(5) #GL18 /NG, /NCW LA TR (B b4 g ), I BB £
(K1 TG IS DMEM 2k 823535

(6) HRJGHTFE 48 /NI, MG LiEWEA E E0E Y, 4°C, 500g &0
Smin. K G 0.45um FIJELSLLNE, Bl S 2 I RAET-80° CUKAE .
1.2.11 RREKSCEE AR F4paEkiE s

(1) FCHASZES T H B JC MG 27755755 . DMEM/F12 il F= inA
B27 #n5(1:50), N2 % in7(1:100), EGF(10ng/ml), bFGF(20ng/ml) LL K
1%, FHT 4°CEE TR IRAT 5

(2) BUAEKZEXECAM A, R H AL IF S, L 500 B 1000 0 HL/£L
BRFRAE 24 LEL 6 FLEARIR MG TR, 55 7R3 9D IR — P BT iC i) i s 772 4

(3) BHRI— KM, FEFRP;

(4) PR JETEFE DM T IFARe s, sl s n T Bk T
J& SR .
1.2.12 XRAEXLE

(D AP ZEH BN .. BlASBNETE, R LS 15min J5HIT
GRS

(2) BIELTAEERKI (KE 70-80%IC4 ) 1 SGC-7901 4 it FH JF:
HALETE I 5x105/4L (2mD) 43 mlE 25 FUiRkd, o A RIEHMX A, s
T 37 CHRFR PR R

(3) HWEL, FrAif (At S ERAE THED 5, A 10w
FESk R TS FUAR PRI — A M ELZR, v e R TAE NGB, RERIESAIL
1) KI5 Ak Ab— B

(4) FFRIFAERFEHE, F PBS ZZliE v =Xk, Bl Ja B L sl R Al 77 2

(5) BENLIER =N E X AR B s GORRTECN 100 £5) TWE I
fAfEIe 3, ERTEICA Oh;

(6) 1 8 45 R 5 7l 1R 15 77 F 4k 4215 77 5

(7) 24h J5, BEE (4). (5) WEAE, HRHER N 24h;

(8) LIGE/DELE =K.
1.2.13 Transwell IT#F1{RZE 018

(1) KR 28250 E B0 2 PR AT ICE T 4°C Uk Fe i AL

(2) R EH BN .. BlASBNETE, R LS 15min 5T
GRS

(3) HFUA T RPMI-1640 JEAilES FRIEFRR L i, £57RE: KN 8:1,
REBIZ)E, VIESL 80ul 4H7E Transwell /NEH, MHAELRIBHES SR, i
FELEVK 347

(4) B/NEJAE 24 LR, B 37 CE IR T 45min Z 5

11
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AT SR

(5) BEFRBXHONE SGC-7901 4 i A b vE AL IS4, LA 7R 2k
=, IEFESEEG L 5x10%200u] FEALEE /N E S, RZESLILL 5x10° A4 ie/200u1
MR ARERRNNES, EEAASTMEMEMEEFRE, TENE
10%FBS K585 5E 700ul, JAANEFRFEH, 37°CHEFE 24 /DES;

(6) 24 /NEFE, HUH/NE, AMESES/NEM ERE, HRFEE L1
SE4 R, PBS EVL/NE =i,

(7)) W/NZFIRIAE 4% 2 BB, =i 20 7280 A 40 A b e ;

(8) Bl Jg B /N W HAIR AR &5 S e i, 4ot 20 7340

(9) HetaseEEf5 H PBS B Ve =i, FHMASEEZ: b5k B ik,
EEE T @A, FE 10 5REET

(10D K5 /NZJUAE 24 FLAR, BENLEEL 5 X IR T3 8 B Aas T THhig,
HHAT =R EEE.

1.3 ARG A4

a5 R =AY RS, BEHSERHEZ (MeantSD) £,
student-t £ 56 A1 €1 & F GraphPad Prism 6.0 Z A HE4T G510 4, 24 p<0.05 I
ZEREGI R, H*p<0.05, **p<0.01, N.S.NAEZE.

1.4 &8

1.4.1 PLAC! FJRESMEBE A IS UK BREMEHE X

AT AT A = AR A B Al RS T PLACT [3RIA KPR A2 bl s
75, b5 st Kaplan-Meire £ e B H R 08 KP4 15 9 28 38 TS I &

B, I JE SRR A 25 1 A 32 AR S i 472 AL 1 T A B

VM F RS2 5« i BG4 KA SGC-7901.MGC-803 #1 HUVECs 4 fifl,
HACKCEELNA, DL 1.5x10* AN/ FLEEFI R A 220 e 1 48 FLARH, 4 /N 5 F 31 &
SEEmE . E R (B 1-1), SGC-7901 41 /e 3 5 18 _F R R A, 1 MGC-803
1 HUVECs 4H A 5 5 75 225 5 e b Re % T2 s IR &5 44, 41 S AR 28 L 40 it ) AR
Hi%ER:, 4 Image ] EE/MSH, HUVEC 40l VM i AE J1 A %) 58 55

SGC-7901 MGC-803 HUVEC
B s T e ; ; T

20000

15000

gth(pm/ficld)

2 10000

Number of Nodes
E
=
=
Number of Meshes

5000

Capillary Lei

0
> >
S
IS,

&

> &
P _g*‘“ 5

<

&
& . <
&8 > & >

B 1-1 =Atmiaty b £ A MEHRAL T ELR
Fig. 1-1 The VM formation of three cells and the quantification results.
12
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# SGC-7901 A1 MGC-803 P A4t Ui /£ /S Lt b, FrAEK R 90%IL &

i $E U 2R A5, H Western Blot J7 v A6 9 40 i PLACT HIERIEKF(E 1-2),

W E R, MGC-803 ZHHUAH T SGC-7901 4 i BH 45 = 7K 1Y PLACT k.
S

é’cj\ @C’Q&b

PLACI [ S—-

GAPDH[=—= =— |

B 12 At E B mAei PLACI & ik K-F
Fig. 1-2 The PLACI expression level in two gastric cancer cells

fif J5 Pefi 133 Kaplan-Meier $i PA & 15 i 35 107 E A7 8, UL PLACT 3%
KB AL B o AR, o3 Jute s ARFRE I, i 2R R KF 5 84
fFRITCHEEAEAF R BR AR, SR ME s (B 1-3)

PLACI (219702 at) PLACL (219702 _at)

=
3 | HR = 1.25 (1.02 - 1.53)
- HR =1.3(1.1-154) =
\ logrank P = 0.0023 - \ logrank P = 0.028
"
31 % 14
“‘ = bt
zel ¥ zel §
;g S \,T\\‘ 50° ‘:‘*\
2 “ Z &
3 . R e
o= Y 1 N
£3 M —i ey Es B ST
=it
: Expression i P Expreslslon
low low
g high 2 high ‘
5 50 100 150 o 50 100 150
Time {(months) S Time (months)
o™ e ) Jon 333 o :
Overall Survival Progression-Free Survival

B 13 BAEEE P PLACI S AR MARENEA
Fig. 1-3 Gastric cancer patients with high PLAC1 expression level have poor survival

I AR NS IR AR 3E T e 7 o R Al i, i A K IR E AE
Fro WHFLRI, I A S 2 B UG 1 — N EdR B0, PLACL 2 a3Hr
SRR, RHANERE A SRR R AR PR IE, W NIEAE R Va7 I — N8
FERE R4, FRATTR I PLACT 7EP AP B 4R itk SGC-7901 A1 MGC-803 1 B
B R IE AT I 2 5, RIS AR M8 AR iSRRI A B 2R, 51
FIR PRI RS E T an s, NG R gt ek ds . BLA R E B PLACI
Re AR AR /Nt it des Y BG4 L 42 28 DA S b 7 1) 5 e A0 0 F2 090, I A8 A APl 25
W SRR S, PLACI R @I VA #2008 A AL AS B0 5 M T e 8k g % R i
TR HATIRIC
1.4.2 PLACI A¥E A B MGC-803 ZHpE M &4 IU7S

I8 A2 B AU A4S (vasculargenic mimicry, VM) & —Fit B 51 1= 28 14 i 83 40 1o T
(P AL WX 4%, 70T Rk e o R B R, IXFPRR IR (1) 0 A T i =0 5 4%
Flea e A R 1S 25 UIAH DRl B AR B PLACT Re R dbm 20247, i A=
BALSTEA— M E BN R R ISR, SAMIELRET H PLACT % H Al R A0 7L
i, HAh, BT MEERMSHEARA S S 58K, HAEmE N L4, B
A PR T e A 5% 787 2B R ) #0125 906k LU AN R T DRI E 55R — AN RE I
1) 0L A RS ) A L B R I

PR RAH TG EIRIT PLACT X B J 40 B i 8 28 s BUS is/E H, @id
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7E MGC-803 4 il s B it 63 PLACT MBI AR RS I 5, AT ) iy
[l PLAC1 XHZIL G (1A EH . & J67E MGC-803 4ii g+ #% 4 PLAC1-siRNA 1]
I E :

IOAE A siRNA IR, W E siRNA-NC AT, MGC-803 4i
MUt gy 24-48h 5, $EEUREE H T A Western Blot J7%ill 52 PLACI [k /KF,
KoM Qe %, . ERME TR (B 1-4), SXRBAME, siRNA-1 [FH YL
BN, R% FH siRNA-1 3H7 )5 2525 .

B 1-4 siRNA £ MGC-803 Zm it 4 Bk %
Fig. 1-4 The transfecting efficiency of the siRNA in MGC-803 cells

R PLACT #1] MGC-803 41 fifd ifiL & £E AN A I 5

siRNA #: 9% 24h J&, WURANMIFTHE DL 1.5x 10Y/FL A 2R 20 1 e 8 25 i
e b, 4h JE7EE B BAEE T g IE RIS . WEFR (B 1-5), PLACI i
Je . AU I A A I A W B AR, B BT AT, =248 Number of
Nodes. Number of Meshes, Branching length ¥ B &K (p<0.01), B RIIRLEH
BB AR, 4 (R4 B R 2R

&
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Number of Nodes
=
2
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Number of Meshes

o
e
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5000

0 0

Capillary Length(um/field)

[
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5o SR

= &

& ¥

B 1-5 & PLAC] 494 MGC-803 2mfig dn ‘& A s k25 I
Fig. 1-5 PLAC1 knockdown inhibits vasculogenic mimicry formation in MGC-803 cells

MGC-803 4iifig & PLACI i FiAF e MR 5500 : FHE3EH PLACT i
FIRFRAR B2 BRI G MGC-803 4 iy (Jak gL & 25 AR I 185 25 50 BH PR 5 1D
72h JE I 6ug/ml MERS B R AT R m AN AR TR ik, SRR R ERE S,
TER G MEE T AN GFP R ARIERIE, WA R (1-6), MEFH A4y
KIEGOHE,
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NC PLACI

B 1-6 3k 44T 4N PLACL i & % MGC-803 #2454
Fig. 1-6 PLACI overexpression of MGC-803 stable transplants was detected under fluorescence
microscopy

B& )5, I WB Al RT-qPCR P Fh 7 256 IE Ao 58 Ak 10 RIARCE, K AT~ (1-7),
i RIEHH PLAC] FRiE AR T 5F B4 5 & 18 .

200

il mm NC
| I =3 PLAC1
100 X\

20

=y

(2]

o
1

1.5
1.0
0.5+

Relative Expression of PLAC1

o
o
1

NC PLAC1

B 1-7 RT-qgPCR %iE PLACI i & ik MGC-803 #4  #k 49 14iE
Fig. 1-7 Verification of stably PLACI1 overexpressing MGC-803 cells by RT-qPCR

PLAC1 i F At i A s SIS KAk T3 B K AR i iu L 1.5x10%/
FLIY 2 B A AR IR b, 4h JE S8 T3 B B AE M. iR (B
1-8, A), PLACI1 it5RiAjE, HMEALNIMERZEYHEINME, H Image ] €&
TG, ZREE (p<0.05); M AU RAETE i — & I 7] 5 2188
HR, PR R E MR GE FIRWE %, 4T an e A . KPR (F 1-8,
B) 7t 24h J5 PLACI it SRaA A MO bk ()& IR g5 A (R 4EFE R 0558, F Image J 78
EONHG, ZREE (4p<0.05).
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A.4h By PLAC A2t o A 405 2%, B. 24h Bf PLACT A2t dn 5 4 s 425 20 % 04 24 4
Fig. 1-8. Overexpression of PLACI1 promotes vasculogenic mimicry formation
A. PLACI promoted vasculogenic mimicry formation at 4h, B. PLACI1 promoted the maintenance
of vasculogenic mimicry formation at 24h.

M A AN R B Skt —, RN RARE, REE
68 FRIT T I A UL S B R E ML AR R SR PLACT 4% 15 e 4 I A A
AN RIS REVERT FER A F T E N . 45005R W], £ MGC-803 i i H ik
PLACH Je {3 M A i aS Thag e ok, A, i 3RB Ak R A8 3 i A8 A gt s
R, ZRBHEAGIEE L. X#7R PLACI 25 MGC-803 4 19 1M
AN AT, 9 PLACT 1% B i B M 3R Bt S I ik dls, PRI AT B a7
R RE RG] FLF AL T I PR YR 7 SR BEARARATE T

FEAS/NFT I FT AR BATTIE A G2 2], A5 o fhe 1 7 e 200 A 2 ol L 8 2 RedbL 2
IS A o A AR S L I — 5 I T8 5 2 8 IR G A = s AR W AR L 2R 2K
PRI IE A 5% ) A et T 1 I s 4 P PR RS 2 BSOS R E 0 1 B £ 4
YEFF I TADRA , R I A S AUh S A RE e, BA TN SRR EE vl e =
B RS R, PLACT :ERIA ) MGC-803 ZifitifE 24h J& HIZERFHE IAH
XF g, P PLACT w308 B 8 vl BE A7 AR T DAL m BRI
ST B R B e AR < e PRAE 72 14 45 SR 45 3 BL R HEDN — 30 AEAS/ N vh i IR
FEANAE T I PLACT e 42 ML AR B A I R

1.4.3 PLACI1 AT A B MGC-803 ZHA+2mpatE

% PLACT #5198 MGC-803 4 i Je 41 i 14

T R 7222 B, PLACT B % 4% N B J MGC-803 4 iy Ifil % A= A A TE 1,
BFFE 3 B IS AR RS S A0 M PR AH OC, PR R AT IHEMN PLACT et % 114
CD44 F1 CD24 ;&AM R A S A, A0 5200 R P R S R R Sy 1 e T4
M, FRAT1AdE FH v SR gH A I CD44t/CD24+ 41 i (1 B s 4551, B s (B 1-9)
PLACI Ms ., T4 5 b 0.77+0.06% F &4 0.30+0.10%, ZRASiH%=
X (**p<0.01).

SIRNA-NC sIRNA-1 = 10
0.77£0.06

gt 03020.10| 3 08

Q@

Ad-#FFAdD

CD24-FITC
B 1-9 3 PLACI 46 MGC-803 m e & T 2m iz Lo A7)
Fig. 1-9 Knocking down PLACI reduces the proportion of cancer stem cells in MGC-803 cell line

NHE— IR PLACT a5 48 M1 i sz i, FRATTIE S 2 siRNA-1 (1)
JF A RIEBAR IS R, B 72h J5 A 6pg/ml puromyein Gk H T
EME, WEFTR (1-10), fE2CRMER N R 2 AN LE 3 B BT A 4l i R0
GFP; il RT-qPCR. WB #—3I61F PLACI #i&/KF, &= (B 1-11),
12 3 R AR 4H AR AE mRNA ZK-FA1 8 H 7KK 0 B 4H, SIER] PLACT R
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Sy = TN LN

e AT
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A 1-10 PLACI &Us MGC-803 #2454
Fig. 1-10 Stably transfected Placl knockdown MGC-803 cell line

on of PLACT
= -
& b
/i/(“
%,

Relative Expressi
e
£

NC shPLACT

B 1-11 A% 7 MGC-803 /2 PLAC] U A2 e i
A. mRNA K-FEiEAF & MGC-803 fa /il PLACI 3% B. & O K-FRIEAF &
MGC-803 %@ fi. PLAC1 &k &
Fig. 1-11 Validation of stably PLAC1 knocking down MGC-803 cells
A. Verification of Placl knockdown efficiency in human gastric cancer MGC-803 cells at mRNA
level, B. The knockdown efficiency of PLACI in human gastric cancer MGC-803 cells was
verified by the protein level

e 4 £ T LY 35 77 B 1) sk e 0 =2 i Tl R e i bR S 2 —, JoifL
FHE A DME/F12 2Rl 15 77 3 A0 M A2 4 A7~ 1 bFGE . EGF RA LS In 4
N2. B27 41, Fedufuifik b & /0 B 40, w200 R a8 7R 1K R 30
5 P R A AR T A 4 2 DR D9 B R E IR R E SR e T T, R, AR
TR FR AR T A M BRI B HE s T4 it s . s (B 1-12), 1Bk
MiGERFREEF R R 14 K5, SXTRAMIL, PLACI msd ) sk ae /o I S48
W, WA AR R A, TR T BUR R SLARR . HIAR 2 4 i ZH R 40 i
B, T RORA R 2 B RN E R BGER IR, B, PLACT Bua A B &
MGC-803 41 s K AE /145 W S 401 o
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o B 1P

B Y Nt e VA 1298

NC shPLAC1

B 1-12 & PLACI ¥4 A B J& MGC-803 &m it ik 3 Ak
Fig. 1-12 Plac1 knockdown inhibited sphere formation ability of human gastric cancer MGC-803
cells

PLACI V# TUM L S FIIRIE: TN 7 1R IE KT FFERE S
TR T, AHE 7T H 32 E A OCT4. Nanog 1 SOX2, 45 H.% 1], PLACI
MO JE = RIS R TR, ST scie s R —8; PLACL I RiEH
[ZRIEAPEO FRAHB B Fm. wnBFrs (Bl 1-130 1-14), PLACI Refig =1
YL SR 73R, SRERSEE . XWEAhRE CD44. CD24 S 45 18 —5L.

B 1-13 PLAC1 Smdpd] T4 F BT 4%

Fig. 1-13 PLAC1-knockdown inhibits stemness transcription factor expression

Q’\,

GAPDIH (]

B 1-14 PLACI T & ARt FHFEZTHF LA

Fig. 1-14 PLACI1-overexpression promotes stemness transcription factor expression

HITTH ) SE 06 45 SR 2R B PLACT REf% IE a1 4% B Je AR A T 4m ik, DRI e 3RAT)
HEM L B A 4R T i Thae, SCRkAE 2R R I, B 2R Th g 040 B /e 41 i
Ik, 1M PLACT 2 AR/ XL GO0 A G gt 7t o AT ITHRI A e i B 97
F¥g MGC-803 1577 14 K5, WHETYIERFEHUR RNA, Ji#id RT-qPCR Kk
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R SRR SR

H PLACI FIFRIA/KT. NUEHZHER 5 S S T2l ae,  FRA 1 41
BRIEAL BN Y IE AR E CD44. CD24 W RhEE [ 3130 5 7 20t MG AT K6 00
WEFTR (B 1-15), 25815 W EELR B AT T4 R BER LA X b, 1E 5 U BE 4R
MR AL B MGC-803 AU EAFE, 1 T4HMBkl £EEBRIE . HIRZ
111 5 [T 1 e o

Adhren Sphere

B 1-15 B Emin b T mieh 53
Fig. 1-15 Morphological comparison of gastric cancer cells and cancer stem cells

G ) 0F TE W I B 200 M e A ) AR BR AT VAL, R 0 B RN )
TP A POLRRL ) CD44. CD24 K A PE SR BEAT WA IR E , Yt sgma vt
REZRYURE EYUREI, WEFTR (B 1-16), g5 RRMAETLIMERFREEEE,
20 B A R 1) T 40 B A3 E 2.033+0.702% 27 £ 20.400+2.551%

+ 2.033+0.702 }

CD24-FITC

-~ 257

£20.400+2.551

=
=
1

-
th
1

Ad-v+dD

=
1

Proportion of CD44+/CD24+H(%

B 1-16 A X mAe i T m i
Fig. 1-16 Validation of gastric cancer stem cells by flow cytometry

mEpT~ (B 1-17), B RT-gPCR 254550, PLAC1 B &RE T T400
b, ARG 17 1%, ZRBEAE SR (p<0.01), S5TH—.
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30
* %

o

Relative Expression of PLACI

B 1-17 PLACI & & J& T fmpe F & & &
Fig. 1-17 PLACI is highly expressed in gastric cancer stem cells
AR IR 40 M J5 A 3L PLACT fRiA K, 45 R I mRNA

KPR TR E S WB 1SS s Al 2 PLACT fURIE, HED AT fE 70 i &
FRLANE Bl R A B A AR T o A BT TTAE N S GR B Mg A 7L e 4 T A A B
PLACI 73t JFRL I T A AL T, B 5 AT A i A= X 5 7 (FGFT) Je %2
i FGF 5244 211Tb (FGFR2IIb)E i = AR R A ARM, IX G AMRK MR 7. 1E
g TP S XA I PN LA 75 BE 2 IR 7T - (H H AT ST RERSUE ] PLACI
FEVR T B R I Tk O R R

1.4.4 PLACI Xt A B % MGC-803 #fiifi AKT/VEGFA/VEGFR2 15518 IR S2 M0

RUTH AR L 45 K, PLACT Refs 4% 5 e 40 Mo i 3 AR s AS LR UL T
YRR, FERERCIET-ZHM S ST OCT4. SOX2 LA K Nanog A /K . 4RI
PLAC1 &% PA_E A+ E F B FALHE & AR E ), R AT TR X pb 3478 7T
TATRI 7 AKT HOBERRZ (L /KT UL & VEGF {2 5% b 7 WA E # K 1 VEGFA
M VEGFR2. 45 B & il (& 1-18), PLAC1 i %15 5 AKT # B & 30 , p-AKT
KFFHEr, [FIEF VEGFA. VEGFR2 [FRiE & W B T:, mijk PLACT 145 30
H2Z M.

Q\

had N

& S e QVY"O
phosphor-AKT [# #8] phosphor-AKT [ e |
AKT [ AKT
VEGFA [ VEGFA
VEGFR2 VEGFR2 [0
GAPDH [e=e=] GAPDH [==—]

A 1-18 PLAC1 84 MGC-803 @ /. AKT/VEGFA/VEGFR2 1z 5 i@ ¥
Fig. 1-18 PLACI regulates AKT/VEGFA/VEGFR?2 signal pathway in MGC-803 cells

N AKT {5 5882 5 M8 A AU S B R, AR T AKT i)
71 Perifosine KAlE B . FATTTE MGC-803 4 i 7 I AAS [\ B2 ) Perifosine (0. 8.
16, 32uM), FEFEFUIE_EE5 57 4 /NN i 40 EODLE2 20 B 2 B I8 28 A I 3k 4T
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E BT, MY AKT 15 518 %2 5 25 S 8 1R DL R 5

EEEH. 48K 1-19 s, BE%E Perifosine W KIG N, M & RIS HL 5

BRI REIR, T B IR 25 4 DL S S RN FLINZ >, HZE R B G2 m X
(*¥p<0.05, **p<0.01),

T R “ue. T TR
I = 5 ¥ (3

Number of Meshes

Number of Nodes
=
H
Capillary Length(pm/field

08 16 3
0 8 16 3@ 16 22

Concentration of Perifosine(uM) Concentration of Perifosine(nM) Concentration of Perifosine(uM)

B 1-19 AKT #p#] 5| Perifosine 47 %] MGC-803 mfe fn & 4 ax 40k %5
Fig. 1-19 AKT inhibitor Perifosine inhibits vasculogenic mimicry in MGC-803 cells

W £ ATl 2B KR (Hepatocyte growth factor, HGF) HE W5 0 e AH
KA YE4RML (CAFs) 1) PI3BK/AKT LA ERK1/2 {55 AT i3 5 e 40 it 1 8 A
FANZSE2,  HL RO AT 40 ) PLACT RIAREWS A AKT FIBEER L2, A/
WA ORI, PLACL i 338 A EOR 5 73 a0 5 3] AKT #8846 LA &
VEGFA. VEGFR2 1%k, %H PLACI X i%f5 S MA WZEER: B4, B
A0 A I A RS IS 56 AKT #1357 Perifosine W& & 1) 150 T 32 W BERAIG , B X AE
32uM I MBS IE e R, RN HURPRES . IXERW] AKT 2 5 5
e 4 6 ML AR AU IS 5 5 S R

1.4.5 35R3iX PLACI {Ri# SGC-7901 4RAEEEH

Z RTS8 20, SGC-7901 4Hft PLACI IR IAFIN AL T AR K, H&
HIMEAE RS S, ANEIUE PLACI BRI IhEE, AT E T PLACT iRk
(a8 B Y SGC-7901 4R ffikk, 7E 2ug/ml ) puromycin FTFIE G, FRATTHE 26 %K
BRI K 2 BT GFP ik Z N, TR (F 1200, fLEH
(FIFT A 4R B ER 2215 GFP T IR H 43 6,758 9 5

B 1-20 38 & 2440 T 4230 PLACI iE & % 89 SGC-7901 £25€ #4
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Fig. 1-20 Plac1 overexpression of SGC-7901 stable transplants was detected under fluorescence

microscopy

BE J5 A 1@t WB & PLACL FIZRIAKT, 48R, RE4HR PLACI
AP R S, W 1-21 fios, SGEXWANEER, 7T LA N ZFRE Y4 PLAC
W RIBMAERA E T, AT DL T E 80856

O\
X
&

prAaC] (B
GAPDH = =]

& 1-21 Western Blot %24 PLACI i % i£ 89 SGC-7901 #25€ #&
Fig. 1-21 Verification of stably PLAC1-overexpressed SGC-7901 cell lines

N THRFT PLAC 7215 SGC-7901 4l b #2 Re J1vh 2 15 RIEAEHT, ATt
1T 7 RIESEE, SR mE R~ (B 1-22), PLACI it ik 20 (40 i (132 3h fig 7 W
WX R 5R, R PLACT 1IRIE/KFRewmILEshae /), kg idiEd
Al RE R I EEAEH

Oh

24h

NC PLACI1

B 1-22 XK IER] PLACI A6 95423k SGC-7901 fm e iL 4% fe
Fig. 1-22 PLAC1 promotes migration using wound heal assay in SGC-7901 cells

i — R 5 PLACL (EI$E A B SGC-7901 41 {2 28 FiT# R S E
BFATHAT T Transwell 5256, X/NZ e 5 RIgE M ) 7 L anfin sl , 450
nE 1-23 fiis, SxRBAME, %5 PLACL J5, 40T R AR 28 R8 )0 &5 1%
iR, FHI PLACI RERSIEIE N B8 SGC-7901 40542, itk PLACI A] AERE
e B B ) — AN B LR
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Migration

Invasion

NC © PLACI

A 1-23 Transwell 5% 4 & 81 PLAC1 #5F SGC-7901 @i if 4% 212 % ft /)
Fig. 1-23 PLACI enhances migration and invasion in SGC-7901 cells by Transwell assay.

AT B8 72 R B PLACT [RIEKPAER B dn i i oA H, HrTRE S5
R A= IS R BE 1A 9%, 78 MGC-803 41 iuh i~ PLACI K31k /K FRE
SR RIXANGE 77, SR1 PLACL 78 SGC-7901 4o ik ik, R HABE E K
WS HIEE S PIIRATER 7T HAE SGC-7901 40 2 75 A ke B A ZIh 6k,
W EIA, KR (B 1-24), PLACI it %Ik SGC-7901 4tk A EA T
R AE S I T RE, 40 A S U0 5 FF ELAR B0 B8 VA T T i, HEDIAE 1% 40 g
HpOf A AR LA A O B 2 A5 S BT A B, PLACT JR A I 8 A8 Bl i
SOIME—Z2F, ZI AR R 20 AT

NC PLACI1

B 1-24 PLAC] i & X R A4 SGC-7901 2t B A 1) ko & £ s A2 7 At
Fig. 1-24 The overexpression of PLAC1 did not induce vasculogenic mimicry in SGC-7901 cells

23

FEHMM  https://www.cnki.net



P RFmMLEFAIEX

1.5 g

B A L ITE A R 2 —, TERERIGRALE R —. BEER, I
RABA S, B8 A E AR L, W EIEAE . B R EE BUm SR, A
GieWn, BERFERERE. HERRK. 2RSS TRER S, EREAHE
PIHIRAREAE, PEAL. ZRERI IR XA e m, X SRE S A T/EE
JTUA S WA T THE e AT B IR S A O AR B R A RS . B RTELE
(R PRYETT 77 2 LA AR N 8 IR 40 LA T, (EDR LB R FE AN TR LR AR 22 5
iR R AR, HEEAAREREDRIIE. Bk, SHPTHIETH0E 2 s
WA RIT T R REIRE .. AW TR I B FTAT S S 70 B R 40 i+ BH A PLACI
E 5 R 41 B A ook L AR RS IX — Th RS AR DL e TR RS, JE IR 1%
VI B

AR AR 1 (PLACY), HRIEFERR TG K & L+ R B #7740
M R, BT X PR — A XD, $ACNTER AR B PR E
PLACI 7R8NS NG g F vpoal i oA g R A R R OE, I e & J g 77 4m
MO LS A, BRI BRIRR . ST FREM, PLACI H7EZ M N2
JEHFRIA. X PLACL B3l XA Fi R B, AR IR G B 40 i )R 1A
& HHRF 8 (A B R BRI, BLFEFE SR R TR A . BARERA X IEH B4
1 PLACI MIZhREVR, (EHIPH AR, MR RIER PLACT A {23k i &
KDL R AR B SRS R RE R W), BAL, BIE AT RE S| K — i AT BE 5 M e R e A AR
B R R OB, Li MR IR T PLACI % 5 P TCR(T-cell receptor)
T2 T 40350 R 7 M DR 78 7L AR F 3 6 ] B8 N 5E S e 1)
BT R —NA T S A

I A IS TR e A e R b R FE R EAE A, 1 H 025 T PLACT ZhREMIHE
FRZ R TFIAR R P I E R IR IT 5, BB ARSI 78 32 B4 vh T X
1278, IR FERIMEFTR2 3, oM E IS TR, BT PLACT HA%r
S M 2R TE R A R I S 8 S AT A R B O R T RS T RE R ER 5T
PLACT 4% & A s AS B Sh e 2 o T HLHE 2 BN 4 A7 e I & AR
RO R 4R T, 41 VEGF. VEGFR1. VEGFR2 28, VEGF AJ 30 s 3@
FEM, 2SS AR, I R RIS TR R ARG 2L 5 . VEGFR2 LLH
IR E S i 77 X5 VEGF 454, JEE VM @18 M2 o R H 2 FiE 51%
FRESIB. 4, i KEGG 8l FEfe &R, RIILAHT 7T %5 5T VEGFA/VEGFR2
S5 BT o I AR AN AT R P B T P SR JER AN bR 4 B 2E R, R SRR A
IR SR ANTE DR A B MR AL RS, AT o AR B QR R 200, g e
IWAHHBERMEEA. MEHFREARE. IV A VIR FE SRR & [ AR,

G, BAVRT T AEF RN B e 40 i AL I A iDL A5 02 T A7 AE 2 7 DA S e
PLAC1 F£iL/KFIESR, 458K MGC-803 4iffirh PLACT A A% s KT 1
Ik DA R A i ) . A AR AL AS T R fE 77, T SGC-7901 4 A 58 4 A B & X Fh g
Rl FR AT HE D PLACT fE X g2 — AR K. A, &i1dEd
Kaplan-Meier £ #& FEfu =15, PLAC1 SR A BREEEIERZE, X5 Liu
SEWSIEET 119 6 B e B 0 Rl RIE 7T 45 SR — 2. 2T X6 TCGA ¥ (1) 4y
#T, Ren ZE8HA N PLACI &Kk nlfE AR ZE TG brEY, 4 logist [8])45Hr
BRI HREGMR Y% MEEHER . wimfE sl <8, HEl, PLACI 7
B TR D, AR LS AS I, 75 15 2 AN T SLE AT IR N
Fo

RRFTPLACT X IS A A S IR R E A, A 1# 4 T siRNAs-PLACH,
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RS SRR X
SO ok R, Rk T PLAC [ MGC-803 4 M i L& A= APl 2 iR g 11 )1
Ak, HESBEASIMFE S NiE—PR5 PLACI IR, A1
1SR R R IA R G E ik T PLACT i FRIiA ) MGC-803 £ 5 B2 Yedn ok ,
SRR, JLAE 4h JE il i S AR NS T R J R R T, TR TE R
WAL MEKEYHERABESII¥ER, FENRIEKI, PLACI &%
ISZHTE 24h J5 (1105 38 ZE R ARG BE s, XK B PLACT BERSE 1 B s 40 i
M8 AR U FE RG. Li 550 173 #4555 71647 CD31/34 A1 PAS B4 DL J
TR A, S5A IR R B TR BT A5 50, 9] rh I A AR R AL A B 1 5K 4 1k
(39/40, P=0.014). A RFiEHMHK, [FN W5 HIF-la. MMP2, MMP9. VEGF
IR ARG, HH DR I AR A AE A RIS () — AN T A 7, R ek I
A A AR 2 F AL B HE— 2D T TR A 7T B R TR TT SRS SR LS . A
FAB ML E] HIF-1a (BREEE ST BIm 7K P 3R0IE 5 0008 A ol 245 BH 14 2 1E AH
S50, [R] LB AR PT A R A LA AR RIS TR I — MR R . Kim S5RUFE ST 144
1 B e B i FE A R B 7 v X B EphA2  Cerythropoietin-producing human
hepatocellular receptor A2, F=AL NN AE KR ANTARZA A MEmRES
VM BEVE R IEAE G Bl 5, 1202 7 IR AH OC AT 4 4 o - W52 21 EphA2-PI3K
55 M BRI AR IS T i, 2% BH IR A 358 A 22 e ELAE e e i i30S A
KA T TR I A RS S L 7= A 52 e, BRI I o) T 5 s 240 o I 5 2 s A0
AP FAS N PR T 4i B A B brin, AT 5 AT sz R R R IR YT
FME o

I e 20 0 R % 3 L A A DA RS B BT MR IS, D IR R A SR RN 3R
WIJT, REHEE R R AN RS o IR, R I8 A AU 2 T & T R e )7
ERE S SR, H AT R b A A A B R I A Y AR RO ) 245470
FEJCIRE, i Liu ZE0 KT A a5 3], 205608 H LA 0] A il &
(FIThRg, FHE15E 48 & Al 2 (MMP2)E A AL, MMP2 & A BE ML,
A FL R AR B LN SRV T R 78 R Ak . BE S, BRI E
NS AR S T Al e S A O, I ERATIR L HEAT R 7T o FRAT I 9t X4 g
ARG T CDA4+/CD224+4M LI 5 L, &5 5K B PLACT Rk B 9 140 B i L 3l
T, ZRBAGIFFE N ME TS IG5 735 1 RERE 71 S Lg%, ik
BRSZIG R B PLACT mst Bk 40 o R B8 71 B Bqke 2%, KB PLACT il 14
I8 55; OCT4. SOX2 LA K& Nanog J& = AT A% g K714, HFRIEIKF R
PLACIT 4%, 455278 PLACT i J5 HR B KB E T FE, i 3218 W %2 214
Fo FHik, B ZANSZIG Y E B PLACT X968 40 f T2k 45 . it — D B i
PLACI 7T IEThEE, BATEL LGB FR AR T B T4,
HRR IR L 2, B 5@t RT-qPCR &l T PLACL (IR IAKF, 5%}
HRAHAH L, JHLRIA/KP LN @4 17 fi5, 1X$7R PLACL o] REXE T4 o 4k
RS S RN . SR, FRATIRA £ WB Al ELISA S5 il 21 H sk
15, RXTERAMF PR . FHh, T PLACT VR4 T A 7038 R4 S
BRI IE I, AR E IR 5L T PLACL WM R o W E . %%
Ardalan I\, —28 CTA ZR 1% R Re w8 (2 dF b 5 8] 5 A i F2 i 4% - 4 1k
o1, AR5 H PLACL W2 CTAs HIE R 2 —, AFAHEERYEE RS
AR —E, X$ER CTAs fERAEIRIT H A E W RIIEERE L. CT45 /& CTAs
FIRHIR A 2 —, CA 73R W LA 7L 40 i o R I8 2 3 R &S M Bl gk
IR, ZH s ERK 1 CREB {55, @ik bR e Ak, FEHman
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AT SR
WO TPk R R A IRZEFNERS, TUTER CT4SA1 538 /b 40 i (i e # AR 28
621, [At, PLACI A% B KW E SCRIG RN 77

AW FEFE R T T MGC-803 i i PLACT K AFAIEAE 1 T HL,
FAVEREET AKT M VEGF 8%, #f 78 &3 PLAC1 828145 AKT MBI LFEE
PLACI )5 AKT BIBEERAL g3, 85, PLACT i$3RI& AKT # 5 2 Hh s ;
74h, VEGFA 1 VEGFR2 [F)3RIAH 52 2B T 520, B ULFRATHEN PLAC et
JH1T AKT/VEGFA/VEGFR2 15 5 i@ g K IEER . fE—It 5 &80, 76
A, £S5 T AEETSE SR AL TV T 400 (Tregs), B ARGRITHD
1] G5 RN A M I D RE BT IR e AT A a3t B B R AR AR R, A2 R B
P25 R IR ) SRR K 2K . WE T, B 1] VEGFA/VEGFR2 AEWS BEAR IR 175 S /) Tregs
HaFEO), AR KL PLACT [FFEREE X VEGFA/VEGFR2 i@ #6117 4%,
PLIXHES) T E IR I IR 9T

A FERIER I, PLACT 38t E3:4E A T Furin AT R ) NICD A1 PTEN
RIFVREAER, M 3E4n s fEE A2 Fe s miR-191 1y —Ff i 2 o 2
JEgmiS RNA, A AMRENE, HRFRER— RIEAER PP aE T
PLACI164, F& 7 PLACL {5 SHLHIMIWIFT. F4h, WA EW LncRNA PVTI ¥
STAT3 Z4E 3 Slug )5 3T XN T e dE R IE,  dEim (e i b 5z (8] o 4% 10 DL &
A4 A IS, Rk PVT1/STAT3 Him] A B I6 7 I — AN 5 A &

)5, ABFFRIRTT T SGC-7901 Ziffd+ PLACT By TIRE . B 2R 1,
A A AE S AR RIS LR HA B X BAKM PLACL RIAKF, [HFHIRAT]
FgE 7 it RIE PLACI [ SGC-7901 Fae #eyeanffl. Dheemt st K8, PLACI {eit
T HEER IR, BRI M A RIS S, U IZE R R 2 £ 5 T3
[F VR N 2% T, 41 B AT BE SOk I BT L ) — BBk R R A2 A 1ZIh R
[P

2r BT, IRAHE BRI R 5T T PLACT R4 M AR AU AS I T g &
T WLk DA Az 6 20 P - e R R 428, BRIt PLACT 48 S AR o B i) 15 o YA T B
[E] B A 7N AR VR T B AR A TRy SR . HRT, RV TT ELIRTISA
L A S AN RIFTE, Bk, FRBFIEITH S RFTMRE R A R B RIR
JZ 0 T WL A B 387 IR 7 38 30 280R mr  BIE R /N TR R R 771
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FERS BEREATTBENIILHR

it

5l

B e ILTE AL E I < —, HAEEE N, B IR A RS T R AL A
H), 2018 LA 100 J3 %51 LL K 78 HRIBET-R B0, Hak, BiEEEr L
TEARAFRN 27.4%0), EFRE, BRMHER S =460, HA 7R p X 4 &
VACUN

AR 70 AR, T EERE IR B WM E R ), PR TR 2 A
A IR T B DR . HEBERE (Artesunate, ART) £ HATAEMZ —, AW
HERMEIEAREE, Mtz BA R r/KEHERAPUERERUY, 5k, ART
FEYETT ARJE O (NN 2527 A2 . 8. B AR A 51 B2 1050 ) LA & AR ek
S5 77 T S 7~ B FE IR IR A 2k, 5 3 RIAAEIRIT 98 IE BT 4E A (a4
RS ARG L R B e U217 T R AR, FBAE bR E H & /E U
BRI 18IS T7 45 2 1 ESE .

B 2-1 A &KELS;TLEMX

Fig2-1 The moleculer structure of Artesunate

HHEl, 78 BT ART B 5L R . — I S0 3R B, ART H0161] 5 Ja 40 i 1Y)
TAHE AT A B O T IR > COX-2(Cyclooxygenase-2, A ALEE 2) K IA TS 761,
LB AT 2 AN E A O AR Hh Iy B OCBE AR 1, AR R AR Bt R, R AR
PR B IT R EIE T HPUMIR M ThEe. SR, ART KFEGUMIE AR H 1)
SRR ATE R

Zhou ZE4R1E T ART FEAR N AR SN 7T b e % 38 i 175 5 40 B DR BB 1T R H5E p i
JEER, AR TR I AR I — Rl AN [ T 20 B U dR B AR AL, AT
FH Calpain-2 Z 5K Tk 42, GeUIEIE4E spectrin. paxillin A1 vinculin 7£
W R 5 SR K U8 0% — I R IR Je B Ca? MO I 1 Dk 20K 2 1 I
‘BREE N 22 P A AU AT A BRI BE E KR . ART DA B4R 1 77 208 n 4
R i h Ca2 i /KF, F£H Ca>™ T 1 calpain-2 FiE I e S SOk 1=, M4l
40 BLYE 7. DAL, SeRTRIRE 7R B ART @i #] NF-«B {5 5 18 B SO TR iy
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[ TSR 75 3 1) B R AR BABEMEA . AR ART o] LUl /-
S p38/MAPK 15 538 %1% S IE M A (ROS)N S MUE T, K40 B & WBH M AE S
B, FEMEI EIREESOULA R A iR 220 3. B—T5 T, G2/M HFE A & —
ROS i (it #2821, 78 ART FIAE A R ol i@ _E i Beclin-2 Al p2 108315 31k Al
ATM R AL T S5 FLAR IR 40 i G2/M JIRH T , 1% B2 T DNA #1455 e MAK &
Iy, BT SR A A S AV R HHBE Y, TR AR . SR,
ART fEIX — it FEH A FAE B s i R i ot ,  HAHLHME SRS

EmR EE e B E I e R ZE, BRI E mEE E
ToHEE R A

EJR T/ BB EL T, ART (30 mg/L) &b 3 ()40 A 38 1o oo 28 /8 R 40 it
Jeb IRV AE W) 0 R P 0 S 7 A RS4RI AR 7T, ST RRZHAR L, 299 Ab 320 4 i
FORGBE Ju3hn, RECREDRS BERE 0, oD o 40 B i g A () AR Ak v] DL B B i 4 i
B2, TN E 2R AR R e G AR R AR e PE RN AT AR I 3G A, (RIS, di et S
M R, SRR ER AR ZE. tLAh,  ART @i ¥ ) 40 i /5
R, RIS R 4T 1A B R IS Y (u-PA) . MMP2 A1 MMP7881, 41711 4 /)N 2 ity
it AN AR 2B R N 3678 o 7RG RS 1V B A MR BTt i I 1 SRABL I H A
HAEERR, HATHI ART b B 5 i i o5 .

JAK?2 /STAT3 {5 5 il B2 40 i oy B B (5 5 31 SALH], 2 540 it DL & i
IR 3k FR 0T, B LA R A ] ) S e PR AR G L SORE RN ML A AR R, S SR TR,
— St iR H A PR AR R IR 29 AR (E IS R JAK2/STAT3 15 Sl % &
FEERLZ, SR, FESEREAH W70, ART J& il X — 15 5@ B A i
RIEHIEEEE®R. FL b, HAWIMRHRE 7 ART/EH T, @it
JAK2/STAT3 155 FI A BE W 716 TT L BUEIE SR JE v A B T 40 b R 3E1EH
T8 J5 3 R AR F 2217 22 B PE 2D BEARIE PO RE IR
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2.1 FERFIFLEE
2.1.1 EERF
ARSI N B SGC-7901. HGC-27 4 Al v [B A} 2 B b 26 Ay i 50 4
MO B YR, SRES R B B 3 EZ A TR m anEk 1-1 A 1-2 B
& 2-1 2 ZKA|
Tab 2-1 The list of reagents

B 44 FR A
i gl R A IR 2 7
PAGE iz fic B 77 & PR REMFEARGIRA 7
Ji54F 7% (FBS, Fetal Bovine Serum) £ [# Gibco A ]
RPMI-1640 H:fifis 7% Z[E Gibco A H]
EDTA-J 8 il (i) F[E Gibeo A
100xHHERRIBEW R0 M Gibco A F
RIPA A () R R RAEMBARARAF
10mM PMSF R R RAEBAREG IR AT
Glycine b5t Solarbio BHE AR A F
+ Rt AR A SDS Fr K AR EAL 2 A PR A
Tris-base g R A R A A
TBST ¥ A PR R AR TR 2 7
BCA 5 e B or 177 & PR REMFEARG IR A7
ECL W5 e o v ME R AR VIR TR 2 7
10-180KDa £ 4 Marker R TR BAREG IR A
PBS ¥ K A T A TR A A BR A ]
PVDF J# ERoC R B () AT R A
ToK L AR AL 2R A PR A
6x Loading Buffer & [1 - FEZ2K PR REMFEARG IR A 7
eI K H T AT
100x 75 FE 8 2R AW CUHTD) £ Gibeo A ]
CCK-8 ¥l HAFRI AL T AF
24 e A T ke A 7 % HE BD ~H]
T i IR e HERR R 245 B A BR A 7
£ 22 KRIIER
Table 2-2 The list of antibodies
Bk 2R AT
Snail+Slug % E Abcam A
GAPDH % Abcam A ]
HRP tric-Fhif 1gG F[H Abcam A
N-Cadherin % [EH Abcam A H]
CDK2 S [EH Abcam A H]
Cyclin E1 S [E Abcam A H]
Cyclin D1 % [EH Abcam A H]
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212 FEMURFEE
A B FH AN B R A a0 R 2-3 Fiw .
& 23 NBRET £
Table 2-3 The list of instruments

WA R A

ESCO XA TAEG Bomsg 28 A R A E

CO, 17556 Z[E Thermo Fisher Scientific 2 &)
SpectraMax i3x % L REBEARIYX R E R A TR A A
MilliporeElix #4i/K R4t %E GE A

Beckman Counter 1 573 25 AL 2% E Millipore 7]

Grant T8 i 7K 8 % [E Beckman A ]

RN Ji[E Grant (X3 H KA A
vortex-5 R TR 21X L2 R B A A PR A F
Mini-6KS {5 B0l 1T HAR DR ES i A R 2 7]
-20°C LGB AR UK AR T SRR F 2 TR A A

-40°C 3L G AKIR UK AR T SRR 2 TR A A

-80°C 3 AR IR UK AR T SRR 2 TR A F

pH 1t W17 HAR DRSS i A R 2 7]
FAF panasonic #HlJUKHL HAKFA T HLAS LA F]

1-10ul ¥ 7% 1 [F A1 Eppendorf A ]

20-200 ul a5 1 [F A1 Eppendorf A ]
100-1000 ul # ¥ #s 1 [F A1 Eppendorf A &
500-5000 ul # i # 1 [F Y A1 Eppendorf A ]

FACS Elesta i 2U2H J A % [E BD A

2.2 LI AT IR

2.2.1 CCK-8 SEI§

C1) P Ak T o8 2 A A 7 200 o FH BBV AL R W4, BA 5000 2/ 100wl B:FL
HZE 96 LA, 20 % B Oh. 24h. 48h =/NFIE) &, 7E 37 CHE P IR s

(2) HEIJRERECH]: H RPMI-1640 35 77 205 R B I8 EE M A, IS Pt ik
FINERE, FEE L H R opM. 30uM. 60puM. 90uM R & F T 5256

(3) &H, 3% EiERFEIE, ¥ 24h. 48h WA A] S AMR T ¥ FIAMA T
RN IR IR, dRERE R

(4) K FLmtiEs 73 5 CCK-8 iXFTILA 10:1 FIELBITRA5], FLL 100ul/4L 0
% Oh i, 7£ 37°CHEFHMTIEE 1h;

(5) WMz 4T I, fF AHEE ARG E HAE 450nm AR IROEE

(6) 24h. 48h Ja#fERH L,

(7) WEEE PR FEAT 2017 -
2.2.2 BRI

(1) KRR & 35N A 24h (120 i FH R v 1 S Bt U o,
SANET BE . BARENERSE, H% PBS IEUEME:

(2) JIA 300ul 1xbinding buffer = &;
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(3) JUA Sul FITC, iR F#EEIFE 15min;

(4) SN 5ul PI, §¥FE Smin;

(5) FI0A 200uL1xbinding buffer;

(6) MU IHGrt o ds Ko
2.2.3 ¢HEaEEANE

C1) WG AS TR B 5 7 BRI A B2 i 10 40 it P Mgl i Ak 90 e 4 22 v =0
1000rpm Smin &0 5 7 5

(2) M PBS 2 E &, B.OJ57 L

(3) AN 1ml FUA ) 70% 482, RITEIE], 4°CZ%AM4F R EE 30min, BEj5
[P W S

(4) I 1ml ¥ PBS #&:, [5G E0FFFF Lk

(5) [mARPTHE I 0.5ml e (0.5ml 444 buffer. 2.5ul 20xPI,
10ulRNase A), ZE18E &, 37 CEYEIFE 30min;

(6) ALK I FH Modifit LT @ HT 58 35 Ge 1+ 2047
2.2.4 YMAEIEFE

ARSI TR 1.2.1 Frik.
2.2.5 EBIEHE Western Blot

ARSI T5ER 1.2.3 Frik
2.2.6 Transwell T F{R Z&SCLE

ARSI TR 1.2.13 fTik.
2.3 BB OH

A & R A =AY EE, BRI EAREZE (MeantSD) FoR,
student-t 1 5 A1 &3/ B GraphPad Prism 6.0 #4433 47 487041, 24 p<0.05 It
ZEREGI R, H*p<0.05, **p<0.01, N.S.NAEZE.

24 #8

24.1 EEIEEHIEI B AR IGEF R HAT

CCK-8 VA I IG5 v

OuM. 30uM. 60uM. 90uM [1)75 & BN 7l b #E SGC-7901. HGC-27 M
A, e IR E . K 222 foR, SXTRRAML, 275 S5t R
J&, PIRhAN AL I IG T Ve T I R PR H RIR A, 2GR MEERIEER
(*¥*p<0.01).

SGC-7901 HGC-27
1.5+ 25
-0 s ()
—-— 30 204 - 30
oM 60 & e — 60
2 v 90 o f
E sk 2 = 90
1) S 104
0.5 *
0.5+ <
v s
0.0 I I T 0.0 T T T
(] 24 48 0 24 48
Time(h) Time(h)

B 2-2 CCK-8 5 Ja 4o 7 & SR BG4 1) B A% 2w i G 74
Fig. 2-2 Artesunate inhibits the proliferation of gastric cancer cells using CCK-8 assay
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OuM. 30uM. 60uM. 90uM (175 & TR AL SGC-7901. HGC-27 FFf 5 J#
Y 24 /eI, R ARSI L TR, il 2-3 2-4 o, Hx A
(OuMD AHEE, 7£ 30puM 2548 N TR R a2, 1 B B T = 2 60 90uM
i, HETARTFREAS, BREKEBN, 29041 E %% X (%p<0.05,
#¥p<0.01) .

OuM 30uM

SGC-7901

Apoptosis(%)

0 30 60 90

Concentration of Artesunate(puM)

i3 -
FITC4

A 2-3 & &IREG 1% F SGC-7901 AL =
Fig. 2-3 Artesunate induces apoptosis in SGC-7901 cells

0uM 30uM

HGC-27

20 %

NS ¥
0'] T I T
0 30 60 90

Concentration of Artesunate(pM)

I
1

Apoptosis(%)
5

th
1

B 2-4 & &IEBSHF HGC-27 i /A T
Fig. 2-4 Artesunate induces apoptosis in HGC-27 cells

242 BEEIEAIIE B R At B R LK B R

i B4R SGC-7901. HGC-27 £ OuM. 30uM. 60uM. 90uM 75 & HE g
[ERES R 3EAT Transwell 5258, 24 /NS, BUH/NE, G465 RATIEKIN,
WMEFTR, 5 EEEE R0 I D0 H] B e R 2B RS ae )1, R T
FNHIAE FAS BT 058 o
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Migration

=
R=y
[72]
8
S
=
L]

:

oM 30uM 60uM 90uM

B 2-5 & % IEBad74H SGC-7901 smfe it 5 A=z £
Fig. 2-5 Artesunate inhibits migration and invasion in SGC-7901 cells

HGC-27

o
2
®
5of
SE

Invasion
o :

OouM 30uM 60uM o0uM

B 2-6 F & 3EGApH HGC-27 e it A A=12 %

Fig.2-6 Artesunate inhibits migration and invasion in HGC-27 cells
T v BRI A ) b Bz 18] Jo AR AH O B A R IA
FATE T WB B TEAR I T b R A U A AR S R B R IA, HLARIA K

FRENS I W iZIE R, AN, AEPITA B 4R, Snail. Slug A1 N-Cadherin

(2T 7K E 5 8 8 P A P2 P B T i . R %
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N-Cadherin i mesrT T

GAPDH - e - -_—— - —

SGC-7901 HGC-27

B 27 A&EETHAT R LE BT RE
Fig.2-7 Artesunate reduces the expression of EMT-related proteins in gastric cancer cells
243 HEEIEEFS B EMAREA AR

3 OuM. 30puM. 60uM. 90uM T E HEER AL F A0 24h f5, A0 IF
JH AT 2 L A 00 240 B ) J) 3 70 AR R EAT G v i BT, SRR B AR PR 5 W82
B, RIS A > AT AR, $RTHRE R KL, SGC-7901 4HJfl GO/G1
IR ZH B B R RE, S I EUTT R, G2/M I4E IR EOR K A B B AR T
HGC-27 #ifig 4t F GO/G1 1A S I A iR #c i/, 10 G2/M H4H Bz di Tt
i, IR .

SGC-7901

3
=
1

=
=
1

=
=
1

Cells in cell cycle phases(%)
-
=
1

=
1

o ot
B 2-8 i X fm e KA A & JRES A F SGC-7901 £m fies J&] S 1L it
Fig.2-8 Artesunate induces cell cycle arrest in SGC-7901 cells using flow cytometry
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i_t
2 HGC-27
= 80
= ]
" g
T ‘ga?_’ g = 30
- £ 60
30uM = = 60
= I = 90
2, 404
{ irf‘" = Tl
J BE 3 . s
1 = 20 w
G| o
" G0/G1 S G2M
|
|

L - A
60pM 90pM

B 2-9 7 X gm e A AR M A & ILEE A F HGC-27 fm At J& A [ ik
Fig. 2-9 Artesunate induces cell cycle arrest in HGC-27 cells using flow cytometry

AR EE T B R ER AL FE 24h )5, 1] WB V20 i 14 < 22 5 CDK2. Cyclin
E1 1 Cyclin D1 fI5RIAZK-, WEHA, 2550580, & s, Mgt Lo
R A BRI TR T BE 2 R EE T v T A AR

+IFTS 583
6"&?@\;\3\ \‘3"&7@“»\6‘
CDK2 [..._... - | |.-.ﬁ|

cyclinEl [ e a]| [MWS
Cyclin D1 |--'—-| |!!l=|

GAPDH |-—-| |--“|

SGC-7901 HGC-27
B 2-10 & & 3EE404 B2 mie Bt Xk & aay &k

Fig. 2-10 Artesunate inhibits the expression of cell cycle-related proteins in gastric cancer cells
2.4.4 ESIRERINE] B 2 AAE JAK2/STAT3 {5 S8

AR IUT B R BE AN 5 00 7> 5B, JATREI T JAK2/STAT3 {5 5 il i <
AR R IR LSRR KT 25 RERH, Wl 2-11 fhos, BET S BRERIR L
Jhis, HEH JAK2. STAT3 HUBERA/K-FIZH A%, SWREHG, [FN &R K
R AR LT B
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GAPDH |-.--| | ---—|
SGC-7901 HGC-27

B 2-11 # &IEB 40 %] § % 29 fie JAK2/STAT3 {3 5 i@ 3%
Fig.2-11 Artesunate inhibits JAK2/STAT3 signaling in gastric cancer cells
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2.5 g

AR, AMRIRIE 7 S IEREAE N LT, 75 Wm0, AR s,
BB OV RE R I TR RN, T AE B e P A FUAR S D o i H BT AL S
T e DRI R 05 P ) 15 a8 40 M AR A R B LR T0S TORL K o0 R, XA RE RS
AT T MR RS UM R A8, R R A FUPE N B R 4 SGC-7901 Al
HGC-27 HHRA T H &SRB MBI RS, AFEGE . . B . #id
FE VLS LR AEAE R 4T AL -

TEARFER, AR B R ES AR IR S 2 3 P T 40 s, mifemik
FERE, JUHZ SGC-7901 4uffirh, Tkl (et 1 40 Mo v A0 4 i & HIRE . BRI
U, TEARTS BRI B T 0 B e 20 Pt 26 K LB IS — D 7L . BRAET 0 —
FhEHi. g ROS FH R A H AR el sE T A, X 54 T-ANE, &
—FhdE caspase #HFPE AL M ZE T LA, 5@ 4 B AR B, 9 T A B A X A
T B A RE AR, B E O 1R T TR O SRR . B REA
WL Bk B A S2 AR (TIR) I 3K IA 5 98 40 I X 5 78 BRI 1) S0k 1t 2 IE A 2K (P =
0.022)11921, #RTf, T PR 7 15 T B e AN BRI T S ML i oA IR TE
sk, HEIREES S A H IKEFEA BT ROSIFR R, TEIET 22 Ah S HINE
i ROS 2 2 5| F 40 AL =103 104, X 8o~ 1 i BRIE T RE e s il i 5 S8k st T
T 1) 7 e 4 Bt e AT R A B A S (EON B IX — Dh AR I8 75 JEA TR AN IR 5T
o AR IR T E BE RS AE SGC-7901 41 v i/ FH AL o

A5, AIEFR ART BE00 7 002 8590 40 f b B v B AR O B0, kb
T HWEIABEIRIIECE, $Eon ART 505 T VBRI ThRE MM 01 & 34 H0 i) £ F1os),
Al , T 24 1 7L e A0 O R 96 40 P Hh OO0 5% B i A B AR Th R, 48 ART 4
HJE, A pH B TR, HEUEARAKFRAR, o nnihom i v B Th e FIK
(1061, i 24 40 it HL A e IR VA B AR Th 6, 0 VS T A 1% 1 T A AR e 24 1) 8 )
Wrigtg. Rk, ART A DABE A N&IX 75 T IR IE 2590, R RZ 265 O B mT
DI I 75 5 28 4k B ORN A 61 caspase 18 T20000SK 54 il 52 K 1k B R0 140 T 25
g

b5, FRATN S E BEES5 5 40 R B AT R 7T, AR 1 IR
Be A3 24h J5, FRATTIE I % QA i AR W00 240 0 40 Jo R A 5 SR 1 P 4 D o i
HAE, 7£ SGC-7901 40ffurf, 4T GO/G1 HIHI40 %l & N, S WIgupusrt
=1, 1 G2/M BRI R & A2 B B4R ks W /E HGC-27 4ifgH, 4T GO/G1 HAAN
S HARI4HARES N, T G2/M BN BG5S, 3 R, HAE(RAK
FEE I 0 o0 AR AR AL AN K B 52, $RTHIR B JE R LA S a3 o AT S — PR 7L 1
FHK ()& [ F 57K, CDK2, Cyclin D1, Cyclin E1 2617 i 75 i B g e i
FH T K . Zhao ZEUOVR I T F & BERGE T 1 cisplatin HEHT I 5 e 41
o JFL 20 o BA BEL A E GO/G 3, ddd i 5 R A B A P A B i AR K, IO R
PR IR i 245 ) AR AL R s 5 A I 9 3R B L e A i e T S R R R vl I 15
] IG5 200 ) SRR 7R G2/M 1, 3 W) 571 3-MLA [ N A i U0 L ks B0 5 5 2%
fEl®), ZAF RS T RN 5 40 A A R R B, N S SR RR TR T RE 1)
ThResE LB A At

EFRATIBEFE R, FRATHEAT T Transwell S236F0 b 7 8] 5 A0 AH 6 R IR
IR, S5 RRIH ART XHEERL 00 7E F 2R S0 . b7 R Bt e T
AR Bk, AR B ART 4LFH N-cadherin. Snail 1 Slug 261k B & R %
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R BRI, AT TS RPN ART BAK 7 Bredi i ne 71, HHLHA FF
Ht—PHRIT . Rasheed S5 BRI 1 75 i BEIE 71 il o o 18 ek 412 1) 40 P A7 046 75 B2 1
B4 A2 FE R, W1 u-PA WOVE . 25T 4% 55 H B (matrix metalloproteinases,
MMPs), MMP-2 I MMP-7 5081, [A] 7R 15 40 g b UL 3 1 g S F8 2%
N1, Berkoz Z54RIE T ¥ & BEAGE T 4% STAT3 {5 SHPEHZ LR, MMP-2,
MMP-9, Mcl-1, Bxl-xL, VEGF LA} Twist 25 #5255 A 5t A 1 R & B9
081, S 4b, S8R50 Rk I ART B DA S8 J5 o0 40 M () AR 00 0 =Rk, AT 0 il 48
Mot sE R AR 22091, B R R B 30mg/ml T BE AR AL FE ) SHG44 41 i
claudin-1 ()R IE7KF-TH 57, 4R BT 08¢ T 2,4004300 2712 3,600+500 pND,
BN Y 4 B TR F 32 2 DA K 4 e R RS FE CE 0.118+0.011 %) 0.269+0.015 microm),
AR T 4uMuss it (2348 to 3.5+1.1 MPa).

JAK2/STAT3 {55 % Sl e S MG E S5 Tk . E8ET, HHZ
T % TP L TR RO, g R i A AR R U, H A RS . EMTUI2IRN
AKOBL, (E AR RIS, ART X 40 i 32 98 0E B A2 ik oAt 43 715 5 8 %
KAEW, B Wnt/B-catenin"F1 NF-«BUSHE RS . 1 FAT K0 UGIEH ART
AT L] B 4 i JAK2/STAT3 15 538 1 .

MATFE58) FRE, ART BA T EMEEH, sE9r=4 ROSIEY, T3 DNA
A0, 24 ROS 7KV T i B BB, 1% 88 701G AR S P 2 b A 38 335 1 ok U
FLFTHF, AT BRAEG 26 4% 44 Jls 437 (mitochondrial membrane potential, MMP), %S
B2 C BB Fr, AR T, LR AZHIT T R IR kA 2 YA
BN, MMP S E (K, cleaved-PARP & Z[4ME, $REMARG)E, 5%
SEH BRI ThRE A2 B, 3R SRS T 000), IX A e R ALIT 25 S
YIHR = AR AR M L 2 — o DRI, B 70 VA B AR PE i O 4l Bt 25 L) A5
NEH, SR, Yang 25 A{E HeLa F1 HepG2 40 fits 2R (MK 78 45 H T AH S 1) 45
W, R ART 7] DA 1A B AR M A AV B A5 SO 4IBEAE T . ART BIPTIIR
MLk H ATAFAE S, AT RE 5 AN H] B 40 B 2R A B 25 4 G o0, X L4 o A7 76 AN [H]
T2 MR AL, BB

AR, X ART HUMsg1E H A AH 257 MLl T L8 i e 7 1 LAE s i
PRI ISR F1. S8, B EIEEs IR E R FIFMEA SR . FsL b, —Tif
FUF WY ART I8 38 hin 1E 5 FF4H e -h 40 i N ROS 7K1 5 GO/G 1 21 it & 31 BEL s A1
PHT0), IXHRIRAE T B IRNR VR YT B R B IR IR B R A DL A A AR
VA [FIREEAS 5 L8, A Ak, ] DL S H#E m 259 48 5 0V F - B 4
FETHIRIRVETT I RCR -

B2, KRV IRAR T & ESIEEETT B et , RIILaeas s H &40
MuBa5E SER ISR, IR ST DU B IR, o THLE L, BRATE OER T &
E RS (E AL M JAK2/STAT3 {5 5@ 1%, N5 Geht 72 B4 2 Bt I - NP e IT 1)
T30 T B I ALE o
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