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Abstract

BACKGROUND

Gastric cancer (GC) is a malignant tumor that seriously
endangers human health. Its morbidity and mortality
rank second and first, respectively, among malignant
tumors in China. It is difficult to diagnose early.
Therefore, finding new markers for GC diagnosis is
very important to improve the early detection rate and
prognosis of GC. At present, there are few reports on
the diagnostic value of engulfment and cell motility 1
(ELMO1) gene methylation in GC.

AlM

To explore the relationship between the methylation of
ELMOI1 gene and GC in order to provide new ideas for
early diagnosis of this malignancy.

METHODS

From January 2017 to August 2018, 20 cases of chronic
superficial gastritis, 20 cases of chronic atrophic gastritis,
and 37 cases of GC (15 cases of early GC and 22 cases
of advanced GC) were selected. The gastric juice and
biopsy were collected at the same time. Methylation-
specific polymerase chain reaction was used to detect the
methylation level of ELMO1 gene in the three groups,

2019-09-08 | Volume 27 | Issue 17 |



and the correlation between ELMO1 gene methylation
and the occurrence, stage, and metastasis of GC was
analyzed.

RESULTS

The methylation rate of ELMO1 gene in tissues and
gastric juice of chronic superficial gastritis, chronic
atrophic gastritis, and GC were 0%, 20.5%, and 93.3% (P
<0.01), and 0%, 12.3%, and 76.7% (P < 0.05), respectively.
The methylation rate of ELMO1 gene in adjacent tissue
DNA was 96.7%, which was not significantly different
from that in the GC group (P > 0.05). The methylation
rates of ELMO1 gene in gastric juice of patients with
early GC and advanced GC were 73.3% and 80.0%,
respectively. The methylation rates of ELMO1 gene in
the two tissues were 86.7% and 100%, respectively. There
was no significant difference between them in both
gastric juice and tissues (P > 0.05).

CONCLUSION

The promoter region of ELMO1 gene in gastric juice
DNA and pathological tissues of patients with GC is
hypermethylated, which has high consistency. ELMO1
gene methylation can be used as a molecular target for
early diagnosis of GC, and gastric juice can be used as
a good clinical sample for detection of ELMO1 gene
methylation.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: £LMO1; Methylation; Gastric carcinoma; Gastric
juice; Diagnosis
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x 1 BEN—RENER

=] FERMESH e/l FHISE HERSEE
=] 10 10 8 12
IS/ 9% 10 10 7 10
=t 20 20 15 22
SOE 35-69 43-74 42-75 41-71
R V4] 55.2+13.5 57.7+14.7 56.5+13.6 55.7 £ 14.6

=R 2 HAMOIB|YIES

S|YaR itz
ELMOT-M-F 5'-AGTAGCGGTAGTCGGCGGTGTAG-3'
ELMOT7-M-R 5'-AATCGCAAAACAACAACGACAAA-3!'
ELMO7-U-F 5'-AGTAGTGGTAGTTGGTGGTGTAG-3'
EIMO7-U-R 5'-AATTGCAAAACAACAATGACAAA-3'
bp
-2000
-1000
-750
-500
-250
2 -100
Q
o
D2000

1 FEBEBRREBEBRBLAMOTFEWHRIEPCREIRER. A AFZEMIEE 4 B: Z2mEEE &

-2000

-1000
-750
-500
-250

-100

2 BEREERIPAMOIPEVISRMEPCREIRESR. A: HIEHA; B: fEEsH.

AEEZ I HEIGCH Wi T a8 EA SMRNER. BIRESEE. ELMOIERTE
BRBIEZ . W bR R A SR AR e LBV, R . DR EUE. TORIE. BEAL
TR EAREVS. JEERWI TR, UIDNAREEAON  WLADR AN 4 i iR 45 22 Rl R b o A R R 1Y
ROVRVBAE AR 2 LIV P B EENE RS, HEMRNIRR SN EIUREDIMR, 25
FU ELMOIFER, 2t FARE ARSI —F07 4, 3 BB R DR R B 2 — 12, HAEGC R A AR
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x® 3 BEAMOIBESIRKFERRXR

BH

EIMOT

EIMOT

e 3761 AR 356] SRR 2P AL
VYRR () CBE) 56.3 (35-75) 57.5 (38-75) 52.6 (36-67) 0.895
. 2 20 (54.05) 19 (54.29) 1 (50.0) 0.675

el £ 17 (45.95) 16 (45.71) 1 (50.0)

PEDHA SHERE 15 (40.54) 13 (37.14) 2 (100.0) 1.000
HEHEE 22 (59.45) 22 (62.86) 0(0)

fERIE B 20 (54.05) 19 (54.29) 1 (50.0) 0.675
E] 17 (45.95) 16 (45.71) 1 (50.0)

MEERE B 27 (72.97) 27 (72.97) 0(0) 1.000
7o 10 (27.03) 10 (27.03) 2 (100)

FANLHIEANE 2E.

GCHIH E: b A R e B AE NG CI 7 Fi2 Wi i
PR SCRRARE /0>, H HIT I 5 SCHRFRE A A A ] 5 (1 FE
5> THERR T GCIFER L . 20174EPirini 25 iH,
B E AR A AT 4 2 R 2 SR L FR Z(G D M)
SRS RMIRF4, ELMOI, CLIP4 and MSC 2 51 [X H1 &
1k, KIGDMIK T4 KRF4, ELMOI, CLIP4 and MSCJ5
B)F X e AR T GC U R Tt B A B R I .

Bl S KRN B A4 L DNA, 5
TIREL, ZFATGCH T IZWH RIFbrA. fERE A D
W2, GCAE R K IMIRE, EILE GO 2 7 a4 ik
N B S B, HAN B IR NBE A Az,
WREAE B PR B ARG CIE W 7 T 50 hs, T B
BRI B W T GC o T HEAR A, X F AHEGC
()97 25 EL AT B U (42 52 FE AN AL S 2 BF AL B, 20164F
YamamotoZ5 " iE, i#id 5 GC 4L M B IDNAH
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bp

-2000

-1000
-750
-500
-250

-100

BARHL2BE R FHEAGH 5T R I: BARHL2BE R F AL 7
HUAEGC BB U IA 2190%, 4 5 PEIL F]100%, 1HAR
D5 S Akl . BATERAT TIZE R R FEEA, (H
SR REBARHLI2FERAEGC. 5 Mg E Ry 2
FEARIRES, A e 51, ANBEIE NGCI 73 T2 Wb,

AIF T ELMOTEERTENSVEIEZE a1 H & 18
PRGN B 98 I G ORI 55 2L 4L K AH B B 25 K
ARSI, KIS GCEE MR /. RS FE R K T
JEHI5E R WFFT 4SS R GCERE R L B DNA
HELMOIREN R 8T IX ) 2 s HREAORE, FE RS
B —EE, 3F BAE R HIGCH R B &, fEtet AR 240
B REEPERREMRA, RS KRS
/b EF LR A, (EGCEF TELMOI) -k
HEAL, $ERELMOTEER R EALTE NG CI 73 T2 1
BEFR. FATHRE 45 R R WIFE R G C I Bl h kAT
ELMO 15D F A A UL AT 45 o 0 S g itk AR S
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AN IIGCIHIZ I 1%, ELMOITEZEY61E E 4 1
A 20% 1) R, R IZ R R F A N G C I
RAER—EHEER. GCERFEELMOIFZER G #T X
B S YRS IR A g SR 67 B ik B2 4 %
LTI A RE. S5 S5 LM EL MO A [RI R
KA AL, SR AR B, HRANLH A
B, 5 B — DAL

gE LRTIR, ELMOIRER 3 81 X L TEGCH L
HEERE IR AEZ, I+ A RIEGCHBERT &4, ATk
HNGCHINZWI 7T #0h%. 78 B R RENELMOTEE R
R H T GCI RS K, 75 B A 2 10 [F] I B L
BRI MEL MO H EALI A B T-5E mG Ciz iy
R MGCH R AE RS, TR, T it B vk i B ik
BT GCIHITCRER NTETR 27, 36 G0 B Ao A5 A o S 3
AT SRS, ELMOIFEN A 3T X CpG i thal 1
HNGCIRTT I — MBIV R, AGCH R 2 G
I7 SR L S S A .

NERR

i (gastric cancer, GC)&FR[E &I R ABEL T3 53 7
T8 RS — A IR YE R, GCIITIE 512 MR 1
P B VA . AE L AL, GCIE H A2 AT VR 7,
STFEAFZR KT 90%, MBIAGCHITEIR %, SFEALFE
12 5920-30%. FHGCHEE SON L RR T B iR
TR A TKE L 5), AR R,
EAFR20%KIGCHIZ N FIAGC. B 52 HATGCH
W EbrdE, Ml TREANOAZ . BEEEZ
7 K MR R TR = 46, ANBeVE RGCHRR . F2 T
B AR R 35 DR R AL Rt T R 2 e ok
THE, Ay R () FE AL R DR 2 W kNI PR R,
HHUF TP AT AE 2 30 . I F A SRR TE T
Ji1iZ 5 5 4 1(engulfment and cell motility 1, ELMOI)%:
RIFEGCHE A Hh & im I EALIRES, (HRESRAENGCIN 71
CWHEAR TG 8 10, ASCHHEMIRENE R K 1B
PEB K. GCEZIREAL K B HPELMOHE R H %
WAKFREATHE TS, B AR EL MO F 3EALBE 75 1F
NGCHI T2 Wikric ¥ BL & B e & T Al bR,

Eoaliig v/t /A

KR B RELMOI SR B IR R B K
MBS K. GCAHL K B DNAF H L 710
L. SR e DG () BB EL MO IR F 364E Ak 2
5 HA GRS AU, 7 B DN A A /] 75 K6 I £
ELMOIEER FEAL T, LLAILRERAE NGCHI /T2
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WS, 1] A DO A G R R RS TSR At — PO i)
Tk,

AW FE 0 3 H bR R ELMOIFE R F 34 AL 75 B
GCHEF AU, X T FIGCR T AG 2 Wi,
PR BT 75 T ELMO TR TR B FAk AL 2 Wb AR
WNSEEIE X =A B F, ¥ N HIAGCHI 7 F bR 12
TFF 9 B I AR I FH B 7 JEE it

DI MRS E . BB K. GCEE(E
FRHAGC Kt GO NI 73t &, B #ie 2[Rl
B G RAR, T I F R 5 SR A i S BL(MISP)
il = 20 3 20 23 % B DN A EL MO 3 R B4k 7K
P, AT AR L, HATELMO S R H 34 7
W S5GCHIRA 7 B R R

ASEIG 45 FIREL MOTREER AL S AN M v R 1 B
% BUEZEGNEE R ARGCH D HIN0Y% 20%. 93.3%,
#5352 (P<0.01); 175 B DNAHR KA 0% 12.3%-
76.7%, 7533 (P<0.05). Ji 53 HZADNAHELMO1 3 H
H AL N96.7%, 5GCAL L £ 7N B (@P>0.05); -
WGCHIHRIMGCEFH NI TELMOI LR I EA 25y
A986.7%. 100%, M7 B HELMO1EE R H B4l Z
TESHT3.3%. 80.0%, P 1E B B AL LA T0
L ZE 5 (P>0.05). ELMO1FE R PR AL 40 5 GC IR R
IYH RN B b B s B B A5 T B SR A . AR SIZB I
T SEEG AR, ELMOIFER AL R AUTEGCERFH AL
B DN A A0 1R e AU, R HHIGCHY
I3 T HEARZ W 78 K I RIS FH B2 58 1 A,

GC ELMOIFHER JA 31 X ZEAL AL BAT e 5 1k, 72
GCHLZ 2 18 W rFRsr I F Ak A B U, JF H
FERIGCH BB UK, ELMOTKER F 2L ]
YERGCHRIIZ I 73 T4EbR, JF H B WA NELMOL
e PR PR ARG ) RGP AR AR AT FE NG CIN 73138 AR
W R R B BEAT TR, AR GCH 4k 7y 14
FRAESEAE S MRS AR A AT T BLE 1 A,

REf=

AW TN SLIRFEA LD, 72—y K AR
UESRIGSE R, = E it — DAL T, a4t B
RAPASAIE i b R AR S R IGCHZE SR, il
RIRBEE B2 B S T — PR KA R BT,

2019-09-08 | Volume 27 | Issue 17 |



FHitt— D0 UM A iz R AL AR O, JF

S SLAZ KL PR AL e R A I T 7, )

Z VA

SE SR,

4

2B

1

J3aishideng®

WA, FAET, skt FOURHEAAE R PR . SeRiE it
J& 2019; 17: 503-506 [DOL: 10.11877 /j.issn.1672-1535.2019.17.05.02]
Sapari NS, Loh M, Vaithilingam A, Soong R. Clinical potential
of DNA methylation in gastric cancer: a meta-analysis. PLoS
One 2012; 7: €36275 [PMID: 22558417 DOI: 10.1371/journal.
pone.0036275]

SR, AR, 258, SEE, A/ NED. hMLH R AU E B R
B2 Wb FINE. ERREER s 2016; 36: 299-302 [DOL:
10.3969/j.issn.1673-534X.2016.05.011]

Pirini F, Noazin S, Jahuira-Arias MH, Rodriguez-Torres S,
Friess L, Michailidi C, Cok J, Combe ], Vargas G, Prado W,
Soudry E, Pérez J, Yudin T, Mancinelli A, Unger H, Ili-Gangas
C, Brebi-Mieville P, Berg DE, Hayashi M, Sidransky D, Gilman
RH, Guerrero-Preston R. Early detection of gastric cancer using
global, genome-wide and IRF4, ELMO1, CLIP4 and MSC
DNA methylation in endoscopic biopsies. Oncotarget 2017; 8:
38501-38516 [PMID: 28418867 DOI: 10.18632/ oncotarget.16258]
Anderson BW, Suh YS, Choi B, Lee HJ, Yab TC, Taylor
WR, Dukek BA, Berger CK, Cao X, Foote PH, Devens ME,
Boardman LA, Kisiel ]B, Mahoney DW, Slettedahl SW, Allawi
HT, Lidgard GP, Smyrk TC, Yang HK, Ahlquist DA. Detection
of Gastric Cancer with Novel Methylated DNA Markers:
Discovery, Tissue Validation, and Pilot Testing in Plasma.
Clin Cancer Res 2018; 24: 5724-5734 [PMID: 29844130 DOI:
10.1158/1078-0432.CCR-17-3364]

Yamamoto H, Watanabe Y, Oikawa R, Morita R, Yoshida Y,
Maehata T, Yasuda H, Itoh F. BARHL2 Methylation Using
Gastric Wash DNA or Gastric Juice Exosomal DNA is a Useful
Marker For Early Detection of Gastric Cancer in an H. pylori-
Independent Manner. Clin Transl Gastroenterol 2016; 7: €184
[PMID: 27441821 DOI: 10.1038/ ctg.2016.40]
AR 2. TPENEME B R RE L0174,
7). HhAEN EZE 2017; 37: 721-738 [DOIL: 10.3760/ cma.j.issn.0
254-1432.2017.11.001]

HHEIER IS e rE TIEE Ri2s. TEIRRIEF2:(CSCO)
SR BT TTERE 2017.V1). AR A kRt 2017; 07 ISBN:
9787117243803

SREH, kit . NSRRI S B i R It s e o
TEIELINES A< 2019; 36: 58-61 [DOL: 10.3760/ cma.j.issn.1007-

WCJD | https://www.wjgnet.com

Rig, 5. ELMOTERPEDNESEEZNPHINE

10

11

12

13

14

15

16

17

18

19

20

1061

5232.2019.01.016]

L, WO, SR, WEAR, TR, 0Bk B TR T
WFsEitRE. thEREIEE 2019; 46: 16-21 [DOL: 10.3969/j.issn.10
00-8179.2019.01.848]

KOs, YRR, ThERE B2y YRR, EAERE R 2019; 17:
13-19, 48 [DOLI: 10.11877 /j.issn.1672-1535.2019.17.01.04]

Ding Y, Yang Q, Wang B, Ye G, Tong X. The Correlation
of MGMT Promoter Methylation and Clinicopathological
Features in Gastric Cancer: A Systematic Review and Meta-
Analysis. PLoS One 2016; 11: €0165509 [PMID: 27824946 DOI:
10.1371/journal.pone.0165509]

mE/R, sKRH, FER, ZEEF, SIS, XTI, KA, Wb
T2, RN, p1o BN AL 5 B RN SR G A B R AL o6
2. PIERRRREIAZEE 2017; 24: 431-436 [DOIL: 10.16073/j.cnki.
cjept.2017.07.001]

F£5F. RUNX35CHER AR AR E AT 22 H 0T
5. TR 5N FIAEE 2017; 36: 1301-1306 [DOL: 1013417/
j.8ab.036.001301]

Jarzynka MJ, Hu B, Hui KM, Bar-Joseph I, Gu W, Hirose T,
Haney LB, Ravichandran KS, Nishikawa R, Cheng SY. ELMO1
and Dock180, a bipartite Racl guanine nucleotide exchange
factor, promote human glioma cell invasion. Cancer Res 2007;
67: 7203-7211 [PMID: 17671188 DOI: 10.1158/0008-5472.
CAN-07-0473]

Kristensen LS, Sges S, Hansen LL. ELMO3: a direct driver
of cancer metastasis? Cell Cycle 2014; 13: 2483-2484 [PMID:
25486185 DOI: 10.4161/15384101.2014.947228]

Sees S, Daugaard IL, Serensen BS, Carus A, Mattheisen
M, Alsner ], Overgaard ], Hager H, Hansen LL, Kristensen
LS. Hypomethylation and increased expression of the
putative oncogene ELMO3 are associated with lung cancer
development and metastases formation. Oncoscience 2014; 1:
367-374 [PMID: 25594031 DOI: 10.18632/ oncoscience.42]

Li H, Yang L, Fu H, Yan ], Wang Y, Guo H, Hao X, Xu X, Jin
T, Zhang N. Association between Gai2 and ELMO1/Dock180
connects chemokine signalling with Rac activation and
metastasis. Nat Commun 2013; 4: 1706 [PMID: 23591873 DOL:
10.1038 /ncomms2680]

Abu-Thuraia A, Gauthier R, Chidiac R, Fukui Y, Screaton RA,
Gratton JP, Coté JF. Axl phosphorylates Elmo scaffold proteins
to promote Rac activation and cell invasion. Mol Cell Biol 2015;
35: 76-87 [PMID: 25332238 DOI: 10.1128/ MCB.00764-14]

Peng HY, Yu QF, Shen W, Guo CM, Li Z, Zhou XY, Zhou NJ,
Min WP, Gao D. Knockdown of ELMO3 Suppresses Growth,
Invasion and Metastasis of Colorectal Cancer. Int | Mol Sci
2016; 17 [PMID: 27999268 DOI: 10.3390/ijms17122119]

i T HA Bl x4k

2019-09-08 | Volume 27 | Issue 17 |



Jnishideng®

Published by Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501, Pleasanton,
CA 94588, USA
Fax: +1-925-223-8242
Telephone: +1-925-223-8243
E-mail: bpgoffice@wjgnet.com
https://www.wjgnet.com

ISSN 1009-3079

‘ ‘H}‘ ‘H Il
07056

© 2019 Baishideng Publishing Group Inc. All rights reserved.



