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Abstract (limited to 4000 words):

Metastatic growth in distant organs is the major cause of cancer mortality.
The development of metastasis is a multistage process with several
rate—limiting steps. Although cancer cells may enter the circulation and
egress into distant tissues by the millions, only a small population of cancer
stem cells (CSCs) manages to successfully initiate metastatic growth, a
process termed ‘metastatic colonization’ . Metastatic niches contribute to
the survival and fitness of metastasis—initiating CSC in otherwise
inhospitable tissue environments. The components of metastatic niches have
remained a matter of conjecture, but recent reports point at the extracellular
matrix protein periostin as one of the key metastatic niche molecules. By
enhancing Wnt signalling in cancer cells, periostin provides a physical as
well as signaling support for metastasis—initiating CSCs. Meanwhile, long
non—-coding RNAs (1ncRNAs), a class of transcripts more than 200 nucleotides in
length without protein—coding ability, have been reported to play key roles in
human tumorigenesis in addition to short microRNAs. In our previous study, we
conducted genome—wide IncRNA screening analysis in two sets of clinical
samples and identified five plasma 1ncRNAs as a set of novel diagnostic
biomarkers for gastric cancer detection. CCAT2, for instance, is highly
overexpressed in various tumors, including colorectal and gastric cancers.
CCAT2 also up-regulates MYC, miR - 17 - 5p, and miR - 20a expression through
TCF7L2-mediated transcriptional regulation. Given these evidence together with
its tissue and stage specificity, CCAT2 can serve as a valuable biomarker and
potential therapeutic targets for gastric cancer progression. Here, we aimed
to explore the roles of periostin in gastric metastasis, and determine that
periostin —mediated stromal niche formation was critical for the modulation of
gastric cancer cells’ plasticity and fate determination. Then, to test the
hypothesis that CCAT2 can be used as an regulatory target for gastric cancer
growth and metastasis, we investigated the physiological function and
mechanism of CCAT2 associated with periostin, and its involvement in stromal
niche formation and the maintenance of gastric CSCs. The new roles of CCATZ as
an upstream regulatory element of periostin help to underscore the importance
of developmental and cell survival pathways in gastric metastasis, and provide
a novel strategy for the treatment ofagﬁ%astatic disease.




PN 5 [ SRR B TR -

Keywords: stomach neoplasm; cancer stem cell; IncRNA; colonization; metastasis

5T



9%

! ¢ C € ¢ 0T
Fo iy F =ER W e A Y
01 L3S/ 21k 12286699 MW A NN Y E b T Fo Ty # | 202661 A 01
8 USSP R €828€699| M WA MMM Y [l k| M F -l Y| 9078861 | i< 6
8 LG 10286699 MM WA MMM Y ey T ERe ffi | V070661 | Mffarh 8
o1 MBS 1286699 MW L WM YV Il e e % 06861 | g L
01 eI 82GGL899 MY A MMM o) Ty > # | 206861 |  HiIENX 9
01 i 9y L e g €1686699 Ml W A WM™ YV [ ek T MY difsd L)y m | B | 10 '8L6T XE S
9 ke 9L€8€699 WA W A MM VI ) T Wi | | 21Ues6l | Ml i
01 YO g 82€8€699 MW A MMM o Tl WS | | 6071861 | MEEH €
9 Vil 82086699 M 3 W, WAl ™M Y el k| -fl WS | | 8072861 e ¢
01 Y EE H M 82GGL899 WA A MMM I o T Ml H R | B | 90 "LL6T el I
q=P)
%MM L4y H e il -l A1 L W T 0Zs Wl MR |HAh W 3 &
YXEFH7EH I

- [Rr-H H M 2ot B 22

v




PN

E % H AP RE S TUH T

ERBARFEENMBEERATMESR

(EFAMNED

T H#HES . 81773135 WHAATTN: D) SHEURAL: JTT0
Fr'5 FBFH 240K KX
1 —. T EH)] 59. 0000
2 1. &&h 2. 5000
3 (1) et e 3l 2.0000
4 (2) el o 0. 00
5 (3) W% i S AL B 9k 0. 5000
6 2. MRS 36. 0000
7 3. MAALES N T2 2. 7000
8 4. BRELE )t 0. 0000
9 5. MR/ W/ MG H AT 3 4. 0000
10 6.t i/ SCHR/ AR B AR SR/ SR B 55 9k 5. 0000
11 . 9%k 8. 0000
12 8. LFREME 0. 8000
13 9. A3 H 0. 0000
14 —. HERE 0. 0000




PN 5 [ AR S T

FE R CEFAME)

GEH (BFERRFERATEXSFTERGH A P ER, F&T N6 F TR % A8 bR AT
TR A, BN > 107 THREFARETFENLH, TREFER WM. )

TR UL

() EHETHGIT L)

1. W& SR B i R EE AL ke ik 2, AN B O LRI IR BRI E P, 292575 7C .

2. PPRLSR. BRSBTS R E AR, R & A REA, TGOS S T IAH DGR, SRR, L
36376, TEULFH TN .

3¢ MARAEE I T 2% anv sCAnARAT I, ik, RPN T 4%, QA B AS I A 4% (P9 3 3% k)20 76/ 1K

5ri10070//h) s HLTE2. 7 BT,

4. BN 198 0

5. EMR/WERREER RS ZikE: 49, BESIEAMECEARSVR, BIIRH3AN, &k

AR, 3R EARAE, R BREANXK10007CTHE, ST EEIRFR2XIXAX0.15=2.477; =Pk

R, B0 N, WFIAILR, 20k£i, FE72X20X03/=12770; HERSEASR T WRIET R

BERRATEE, 8 E PRI B L ORI S ECE YT, 2R AT A1 75 0.

6+ R/ SCHR/AE BAL B/ AR P B 5% 9% s T RIR R SCHR SC4-65% , 1 30B P F 200070/, £1173 7T,

Fi I 2230035 &/5, 291500348 X 6.4 N R TFEICILZ)=1/706, HMEBRFTMA G0, fiFEFR 92

JiTt.

7. 9% WEAT RSN, A2, w3, EEE R, 1574 %500 o/ A, ity

%% %4000/ H, BENEETEI0H, 214 X 50050/ H X 32 H+3M+ X400 jo/H <40 H=877;

8. EREWN: ENLEFENR, LBEZAES00IC/IR, FHE2-3AK, 0070 X 2.5X44F=0.8

JiTt.

9. HAh S H: 0

=, BEBSKIE: (0.00/770)

T H 5T A% PRI T AR R TN

E
1t

bal




PN

% QAR 2R T H TP

OB SR: BRI R IS A EA R WG e, B SLR S, 3t

36 Jigt. W TEE:

F5 L2 7R N A || %A (7o)
1 |CD44 (8E2) Mouse mAb CsT 100 1 L 1 29217
2 |CD133 Antibody Novus 100 1 L 1 4860
3 |EGFR (ERBB1) Invitrogen 10ug 1 4450
4 |Cyclin B1 antibody Fitzgerald 50 g 1 6210
5 |Rabbit polyclonal to CD44 Abcam 100 g 1 3996

LGRS5 Rabbit anti-Human Monoclonal LifeSpan 1001 L ' 4750
¢ |(EPR3065Y) Antibody

7 |Rabbit polyclonal to CD34 Abcam 100 L 1 3750
8 |Rabbit polyclonal to beta Catenin Abcam 100 L 1 4418
9 |Anti-Wnt3a antibody Abcam 100 L 1 4300
10 |Anti-Wnt1 antibody Abcam 500 1 L 1 4100
11 |Anti-GSK3-B antibody Abcam 500ul | 1 4300
12 |Wnt Agonist Calbiochem 5mg 1 2400
13 |Stattic Merck 25mg 1 2900
14 |PNU 74654 Tocris 10mg 1 2100
15 |lsoprenaline hydrochloride Abcam 100mg 1 700
16 |H89 CsT 5.19 mg 1 1300
17 |SP600125 csT 10 mg 1 2600
18 [PD98059 CsT 5mg 1 1350
19 |U0126 CsT 5mg 1 1350
20 |Propranolol Abcam 100mg | 1 600
27 |Anti- TCF7L2 antibody Abcam 100 g 1 4107
24 |Rabbit monoclonal [EPR1013Y] to CD44 Abcam 1001 g 1 3300
25 |Mouse monoclonal to CD133 Abcam 100 g 1 4140
26 |PROMININ-1(CD133), ALEXA488, Millipore 100 u g 1 4244
Goat anti Mouse IgG (H + L) (Alexa Fluor Fitzgerald 100 g 1 1800

27 |555)
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28 |ALEXA FLUOR 594 RABBIT Invitrogen 200 1. 1 2223
29 [Mouse IgG (TRITC) PIERCE Img 2 280
3( |Cy3 Conjugated Mouse IgG SABC Kit Eton Bioscience | 1 kit 1 6300
31 |Cy3 Conjugated Mouse IgG SABC Kit Eton Bioscience | 1 kit 1 6300
33 [MGC-803 A H il WEEY 1 #k 1 800
34 |HGC27 N4l TTHRAEY) 1 Bk 1 1500
35 |MKN-45 )40 ELEN 1k 1 1680
36 M/ GIBCO 500ml 38750
37 |#EZA A Periostin / POSTN % FA iR | 100 g ) 2600
POSTN / Periostin Rabbit anti-Human LifeSpan 50ul | 5200
38 |Polyclonal (Internal) Antibody
39 |Mouse POSTN/OSF-2 (Periostin) ELISAKit | elabscience 96T 2 5000
4( |PhosphateBufferedSaline GIBCO 500mL | 24 720
41 |Rnasin Inhibitor Promega 1KU 1 200
47 |Anti- a -SMA antibody Abcam 50ul 1 4000
43 |Anti-B-catenin antibody Abcam S0ul 1 4300
45 |Anti-CREB (phospho $133) antibody Abcam 40uL 1 2500
46 [Human Stabilin-1 MAb (Clone 840449) R&D 100 g 1 3100
Human Stabilin-2 Affinity Purified R&D 100 g ) 4600
47 |Polyclonal Ab
48 | Anti-N-Cadherin antibody Fitzgerald 100 g 1 4500
49 | Anti-E-Cadherin Antibody CsT 100uL 1 2800
50 |AccessQuick(TM) RT-PCR System promega 100t 2 2850
52 |QlAamp DNA FFPE Tissue Kit Qiagen 50t 1 2500
53 |Jgifiz 2 42 W7 & BRCA1 LS 1 kit 2 3400
54 |CcD133 (STAB1) ELISA R #& Cusabio 96T 1 3600
55 |CD44 (STAB2) ELISA 7l & Cusabio 96T 1 3600
56 |BALB/c #LE Y30 1) 1 B 6-8 | 40 5000

1070
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5T |PVDF j# Millipore 26. 5% 2 3000
58 | Anti- Snail antibody Abcam 100ug | 1 4300
59 |BENCHMARK PROTEIN LADDER Invitrogen 250ul | 4 3000
61 |Substrate for Western Blot Cyanagen 10ml 8 5760
02 |jakz. hadkmaHREGLHIE YUEAEm | BB-3112 | ) 4080
63 |Renilla Luciferase Assay System Promega 1000t 1 6300
64 |EnduRen™ In Vivo Renilla Luciferase Promega 0.34mg 2 3000
65 |HaloCHIP(TM) System Promega 1 kit 2 9000
06 | stk £ SPO0OT iz emL | ¢ 4000
67 |5-fluorouracil Merck 1g 1 686

68 |Paclitaxel CsT 1mg 1 279

69 |oxaliplatin Biovision 25 mg 1 3200
70 |Mitomycin C S. caespitosus Merck 10 mg 1 1920
11 |N2 & GIBCO 5 mL ) 4000
12 |B27 Wiy GIBCO 10 mg 3 1600
73 |Recombinant Human FGF basic Cell Sciences 10 ug 1 2858
74 |Recombinant Human Stem Cell Factor Raybiotech 10 ng 1 3586
76 |CryoDefend-Stem Cells R&D 10 mL 2 3400
77 |StemXVivo  Serum-Free  Tumorsphere R&D 100 mL 2 3400
78 |Cultrex BME Cell Invasion Assay, 96 well R&D 1kit 2 6200
79 |VECTASHIELD HardSet Mounting Medium Vector 10 mL 3 6480
80 [Cultrex 3D Spheroid Colorimetric Assay, R&D 1 kit ) 5400

96 well

81 |RPMI 1640 Invitrogen | 500 mL 24 1752
82 | Anti-beta 2 Adrenergic Receptor Abcam 100 ug 1 4300
83 |Anti-beta 1 Adrenergic Receptor Abcam 100 ug 1 4000
84 |Rabbit polyclonal to GAPDH Abcam 100 pg | 1 3100
85  |Mouse anti-beta actin Santa Cruz 100 ug 1 2400
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86 |HRP #RitdiE 4t PIERCE 2mL 1 1900
87 |HRP kritdit —di PIERCE 2 mL 1 1600
88 | Anti- Slug Antibody Abcam 100 L 1 4026
89 |[SignalSilence® Stat3 siRNA I CSsT 300 UI 1 3500
90 | Anti-phospho-c-Jun Antibody CST 100 ug 1 3566
91 |Anti- c-Jun Antibody PIERCE 100 ug 1 3378
92 [Immunoprecipitation (IP) Kit BioVisioin |25t 1 4500
93 |Lipofectaminew 2000 Reagent Invitrogen  (0.75 mL 1 3000
94 |pGL3-Basic Vector Promega |20 ug 1 790
95 |[TRYPSIN 0.25% EDTA Invitrogen 100 mL 10 3600
96 |Collagenase | Sigma 19 1 4000
97 |Collagenase IV Sigma 19 1 4000
98 [Hairpin-itTM miRNAs qPCR Quantitation = 500t 1 6000
Kit
99 |PEN MembraneSlide Leica 50 i@ | 2 4000
100 |All-in-One™ miRNA qPCR Array Gene Copoeia |1200 t 1 5300
101 |Anti-phospho-VEGF (Y705) CsT 100 g 1 3566
102 |Anti-VEGF Antibody EPITOMICS |100 ug 1 2980
103 |Phosphatase Inhibitor Cocktail Tablets Roche 10 Jr/EE 1 1350
oAt AR 7 20000

B4 360000
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Abstract:

Gastric cancer (GC) serves as a kind of regional diseases, which has posed severe
threatens to health of Chinese individuals and exerted great burdens to the development
of society and economy. Despite amazingly rapid development of diagnostic and therapeutic
methods, existing clinical regimens remain unsatisfactory. Diagnosis and intervention at
early stage will play the vital roles in controlling the mortality of GC, so it is
considerably urgent to explore diagnostic biomarkers and individual therapeutic targets
with optimal clinical values. CD44, a classical biomarker of gastric cancer stem cells
(GCSCs), has been proved to act as an important role in the genesis and development of
GC. Additionally, various CD44 isoforms have their own regulatory mechanisms and
potential application in GC. Previously, we screened out five long non—coding RNAs
(LncRNAs) with high expressions in blood. The optimal performance of this diagnostic
panel endows IncRNAs with excellent potential of clinical translation. LncRNA CCAT2, one
of the five 1ncRNAs, was significantly correlated with multiple clinicopathological
characteristics, which preliminarily indicated the close relationship between CCAT2 and
GC development. Further bioinformatics analysis revealed that CCAT2 might be an upstream
regulating element of CD44. Another study showed that unbalance of CD44 and microRNA
facilitated the conversion of GC cells to GCSCs. Therefore, the scientific question is
that CCAT2 can regulate biological characteristics, fate determination and stemness
maintenance of GC cells through influencing splicing methods and isoform distribution of
CD44. Appropriate interference of CCATZ2 may lead to changes of CD44 isoforms, reversing
the rapid process of malignancy. This conversion may also reduce chances of metastasis
and resistance caused by GCSCs to maximize the efficacy of adjuvant therapy. This study
focuses on CCAT2/ESRPs/CD44v pathway in GC. Construction of the 1ncRNA network will
contribute to the detailed identification of mechanisms concerning cancer genesis and
development. We aim to find the critical molecules in GC. The interference of these
targets may inhibit the biological characteristics through multiple ways, eliminating
GCSCs and alleviating cancer burdens. Our study strives to scientifically combine the
basic researches with clinical practice. The theoretical and technological breakthrough
will broaden horizons of origins of GC metastasis and recurrence. Meanwhile, these
achievements will provide solid foundation for early diagnosis, selection of therapeutic
regimens and prognostic evaluation.
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