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[ Abstract] Objective To discuss the effect of exosomes on proliferation of gastric cancer cells and ex-
pression of serine/threonine kinase 15 (STK15). Methods Exosomes were extracted from the culture super-
natant of MGC803 gastric cancer cells by ultracentrifugal gradient centrifugation,and their ultrastructure was
identified by transmission electron microscopy. Gastric cancer cells were then treated with exosomes at differ-
ent concentrations (0. 05,0.10,0.20,0. 50 pg/pL) The effect of exosomes on the proliferation of gastric canc-
er cells was examined by MTT assay. Immunohistochemical method was used to test the expression of serine/
threonine kinase 15 (STK15) in gastric cancer cells. Results The exosomes derived from gastric cancer
MGCS803 cells had a characteristic plate-like structure consisting of a bilayer membrane with the diameter of a-
bout 50— 130 nm. Exosoms had the effect of promoting the proliferation acitivity of gastric cancer cells (P<C
0. 05). The cell proliferation activity increased from 0. 213 to 0. 534 when treated 12 h (F=44, 21,P=0. 000),
from 0. 251 to 0. 998 when treated 24 h (F=66.06,P=0.000),from 0. 273 to 1. 057 when treated 36 h (F=
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435.37,P=0.000) ,from 0. 342 to 1. 414 when treated 48 h (F=195.30,P=0. 000). Exosomes promoted the

proliferation of MGC803 cells in a dose-dependent and time-dependent manner, which might affect the cell pro-

liferation process by regulating the expression of STK15. Conclusion

Exosomes can accelerate the prolifera-

tion of gastric cancer cells by regulating STK15 expression.
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0.50 pg/pl Sh R4 0.53440.023° 0.99840.102% 1.05740. 019% 1.41440. 048

©:P<C0.05,%5 0 pg/pL SMBIRGL A : P<C0. 05, 5 0. 50 pg/pl SR AL L5

&

A0 pg/pl SRR s B:0. 20 pg/pl SMIIARLL 5 C:0. 50 pg/pl SMI AL

A
& 3

2.4 fEAdUE RN R AU g gl
W STKIS 3 H FHAE 5 ) 3 2 0 T 40 i A%
Vi3 A M B s A 3 3K BH P 7 ) S A UKL L 0. 50
pg/ pL AN STKS Rk # T 0. 20 pg/pl SN B A
4.,0.20 pg/pL ARIAAL] STK15 Fik & F MGC803
AN L 2% 20 ) R 3k 0 25 v oA St E B L (P <
0.05), 0.0.20,0.50 pg/pL bR H STK15 FE[H

MGC-803 ZBBf1 0.0. 20,0. 50 pg/pl Shid kA STK15 EE Rk (X 400)

Fik WK 3,
3 it i

SR Sy — Bl RSP /N VL L B W S TR i 3k Hy
ZLLT AN M 53 WA 1 /N BE Y, B4R D 30~100 nm, 5 I Ji
BRAUIR SN R B AR WL o> 7 )2 TE R R AT E
0 B 43, 3k 48 S - 5 L Ty B RO R A 5CT
H BT A S AR J2 Fi 240 1 RE P o T B 30 P A L 08



1456

PR A 19 S RBE 1] P T S 2F TR LR 22 /NI R R 223
fA& (multivesicular bodies, MVB), X4 MVB & 5 4 jifg
5 e P /0N 00 A0 T3 2 40 i b s T X A )
AR Z S SR AA . HD WA A % JBE A J2 ot i s AL 53
JEAL N BT IR 28 4 T DLk AT AN [6) W 32 3y . 3 A A
WA AT 55 ELA J5EE 45 4 1) ) S AN B il 5 ok S8 46 ) I
HEMEYEE RS M AR A9 . HiEr A
ATRNE A M =z (e 5 B s R AR W B A i 2
e SRR L VR 1y AN M = T A e 2 H T
U R A e A TR ME R A A AR )N 0 R T 2R T
PR AR 225, TR A0 i TR R A A BB R
ZU AERE R E R B EE R AN A A
I 9 40 i 2 2 3K 1 R I [R] 0 AT AR A AE T Ah
PREE b AN MR TT BE LA B 43 Wb T 55 43 WA T X 52 e
200 6L RV LE AR 2 T A B A B e A s 1 3
PR AL BP0 I 25 B Dt 5 358 A L CAn A 2 R 4l ) A 3
CD4 " T 20 ifd G 28 SN K ¥ 97 [R] 35 PR 9 A S ik R
E LR VNN

AR A KRR E R S 2 i g AR B 6 T P
B IZ A I SR A KRR . DN H A BSR4 R A R U
SN AR BAT A 25 A AL L R/ AT 100 nm Ze Ay, 4L
2N AR T IR A0 M A R AE O T B AR
FRVRFALE o 1] DA Dy — ol Y1) ST 400 i o2 1, 24 0K Ho
HE— 2D R E . R IR AP A A L el T R A R AR
KPUFEZ . 5 4 M I8 A e R 19 AT 5 P 7 40 i A] Y
AL I AR P R AR AR T AR S b v SR
b b 96 K22 BT A% R R R HE L N ER IS B AT R 1Y S
98 IR TSR A, B AR b AR g T TG AR T L AT R
W A B N . RO A F 9T B Y A
L1210 20 i 73 2 1Y 0 WA 1A, B4 i i 98 400 e 1% A6 4 T
BB A5 A 5 TR 1 T 40 B A 9 07 28 R R Bk A
PR T U0 00 0 L SR IR S 2L EAR G R
IR B IR I T 200 L v A0 e o 905 b s A T A R A
PER A PE T 400 (CTL) LA IR 40 il . BE &
MARAE B 2= 0 K& e . AT R CRISPR/Cas9 AR
X 96 240 D P9 R DR s o A S Ay 1 B T AN IR AR AR S
200 L3 00 P /N T 5 7 2 B 26K R DAL i i I i 9Rg 4 L T
GRYTIEL . B LA SN WA A A Sy B 95 81 42 0 i 9 0 9 9 T 2
s 2 W B AR R BRI T AR BT A R R
A 35 8 10 i R 200 B D A AR, 22 v R TR S EL A A I AR
FORRAE o K 25 S WA T i MGC803 i il &
IR AT A e 0 N A T L B A7 B A v B 4 fin xof
T 96 20 O P 4 24 P A Y 5[] ) it A I T S 4 R
200 I 8 A A, PR R A A A X i A 1Y A
K AR A o 8] #0521 . BIF 5 25 SR 42 08 A
A B 28 R et ey A% 3 25 0 i S 3 A i 7 A

FHREZ 201955 A% 48 5% 9

1) G 38 341 1T RE A B 3R 5

STKI5 Je K g i — 2 22 / 55 54 R 3 1 Al 2 o
Y2 N7REF S gL NSO ag VA ks RDIIN N VA e/ R R N |
Bl o 2 200 it 3 A A R A 0% e 3R IR0, A 4 A R BT Y
G /S B B v AR 4 i B A
O s TEAN LA 22 43 24 191 R % 1 4 A 2 i 4 STK15 A
IXZ 5 o AR 52 L 43 B s T Bk 2 5 95 R
TR M B 41 255 5 e a8 Pk A . 24 A0 M R A 2 S
STKI15 i 58 i 17 F Ak B A 35 12 B A, STK1S oK
WhE R EMMA 2y R R EZEM. HIER
Y STKIS 33k A 28 5 £ 0 2, 5 40 g 9z 22 )5
STKI5 m#Kik 45 RS R Y22 TE W P AR
BJo5 oy 8 G W I AN . s B R B AR AE . A
WFFT 25 RAE 52 STK15 1] DL#% /b NTKT3 41§, {3 %
P25 R T AR BRI PN T B 98 . ST 15 2 400 Jfa 48 7 5k 78 1)
FEbRE . AP K E 5 MGC803 4iig STK15 A
DEEFRIB VA 0. 20 pg/pl F10. 50 pg/ Ll e BE (1 4h
WA TG, H ARG IK 32 i 4 5 (P<<0. 05) , 1T 240 il 3% 5
T A48 5 (P<C0. 05) , ' 9 U5 A1 W6 14 48 745 Bt Ji
R4 AT 0 A M R STKLS 56 PR a6 3k, M T ik
i3 40 B 35 A 4 2 . WIF 5T A AR S o A I A0 I 1A T Y
TE A A B A VR R PG A SR A G
HE 338 4 i A L S S O 0 L T

S UAA IR G L 28 A g A 0 G At B R v A A
T B WA UG AW bs B . A 5 AR R i
U5 A1 Wb A 5 28 5 DR W J 1) A0 16 44 AT R 7E i R S
FEIRIT I A B R AN, A IR 78 G
N IR B T S it 2 o AR v A W AR AR R FEAE T
AN s R G 5 5 5 e s T A2 A2 E T b R 4 M s
R Bk 4 R A T AR BT I Bk T BER AT .

S % ik

[1] KURYWCHAK P,KALLURI R. An evolving function of
DNA-containing exosomes in chemotherapy-induced im-
mune response[ ] ]. Cell Res,2017,27(6):722-723.

[2] MILANE L,SINGH A, MATTHEOLABAKIS G,et al.
Exosome mediated communication within the tumor mi-
croenvironment[ J |. J Control Release,2015,219(2).:278-
294.

[3] PARK J,CHOI Y. Exosome identification for personal-
ized diagnosis and therapy[]]. Biomed Eng Lett, 2014, 4
(3):258-268.

[4] HAO S,MOYANA T,XIANG ]J. Cancer immunotherapy
by exosome-based vaccines [ J]. Cancer Biother Radio-
pham,2007,22(5):692-703.

[5] HONG B S,CHO J H,KIM H, et al. Colorectal cancer
cell-derived microvesicles are enriched in cell cycle-related
m RNAs that promote proliferation of endothelial cells
[J]. BMC Genomics,2009,10(1):556. (R4 1461 1)



FREZ 201955 A% 48 5% 9

(147 ¥ H # BR8P 15 5 08 159 26 95 AL L L 12 W #0036 97 i
FERLT]. W38 8 K5 % 4 (E 2D 2016, 36 (5)
761-766.

C15] B . ARG B R = B e 835 /0 B 5 32 3h 1 300
FHAERH A EMAEHHE D] M. m ot B2 K%,
2017.

(167 T . 55 022, &1 2 IR 7 14 A0 Pk B 92 o 1 38 7R R I 9
[J]. h E 4% .2016,36(4) :437-441.

C17] hBe sy, 72 TR, Bk k. ik K BRINLTE & B 41804 B
M E SS.GAS Fl CCK My 4k K 25 T Hiwf 58 L1 ]. 0 &
[ 5 245 ,2014,25(3) : 756-758.

(18] AR#EAR, M &, 2 E, %. Ghrelin, CGRP,NT X} H i3
YERIM AT G i e L] AR AE W B8 24 i i, 2014, 14 (16)
3191-3193.

[19] YAN C H,LUO X U,GAO S L,et al. Effect of ghrelin in

septal nucleus on gastric motility of diabetic gastroparesis

i

&

rats and its potential mechanism regulated by hypotha-
lamic arcuate nucleus[J]. Chin J Pathophysiol, 2014, 30
(3):486-493.

[20] Wi eR. i 5h-F BB IR B Ghrelin #ft 28 5 # # 1 J 4f
HiZ2 gy mur R [D]. F & 75 & K%, 2012,

[21] ANDREWS Z B,LIU Z W, WALLLINGFORD N, et al.
UCP2 mediates ghrelin’s action on NPY/AgRP neurons
by lowering free radicals. [ J]. Nature, 2008, 454 (7206) :
846-851.

[22] XU L,QU Z,GUO F,et al. Effects of ghrelin on gastric
distention sensitive neurons in the arcuate nucleus of hy-
pothalamus and gastric motility in diabetic rats[J]. Pep-
tides.2013,48(5) :137-146.

[23] KHAZALI H,MAHMOUDI F. The anti-obesity effect of

1461

D-Lys3- GHRP-6 peptide, GHSR receptor antagonist in
rats[J]. Int J Endocrinol Metab,2013,14(5) .484-491.

[24] B RO T &% . 5. ghrelin/ghrelin Z k&R 25
KREBNGZ 1 w5 EE LT A9 R 435 . 2012,
29(3) :446-448.

[25] BET A, 16, T 28, S5, 1l 2 = 5L /0 /= ke A 7
K BT il & /I i 21 41 CCK L CCK-AR ik R 5 ma[J].
Bl R 4 75, 2017,33(1) 1 46-49.

[26] KIM Y J,SCHROEDER M, LIANG N C, et al. Effects of
early postnatal environment on hypothalamic gene expression
in OLETF rats[J]. PLoS one,2017,12(6) : €0178428.

[27] WRih. AR CCK XK BUR 47 24 LA R AR G 250 3
AE Y S M (D], BT #9772, 2007,

[28] NAKAMURA H, ISHIGAMI T, KAWASE Y, et al.
Effects of acupuncture stimulation on blood glucose con-
centration in the otsuka long-evans tokushima fatty

(OLETF) rat,an animal model for type-2 diabetes melli-
tus[J]. Med Sci Monit Basic Res,2014,20(5) ;70-75.

(297 27 R AT BT, 25 W 9. /\ K I 32 i 46 28 60 A8 I K R .
Jig 1B 5 FRART B IE P s s s o L0 1. e [ AR B A
:,2015,25(26) :33-36.

[30] TG, 589 4. i Ik ghrelin 75 B 15 D A o 1 BF 5T
BT s 51m N 7. 2011,18(6) :377-379.

[31] oheTs S0k ik, sk k%, B M R 5L R X R i oF 58
JELT]. BAC A By I 24 8, 2015,15(14) 1 2786-2789.

[32] MR-, 5 48, g2 4. s AT X RS PR 18 R K L 18 S 42
A K H mRNA A RE LW R Z 1A mRNA R
mi CJ7. &l #F 595 . 2015,40(4) £ 290-295.

i B #1:2018-09-12 & [9] H 1 :2019-01-26)

(55 1456 50

[6] TAVERNA S,FLUGY A,SAIEVA L,et al. Role of exo-
somes released by chronic myelogenous leukemia cells in
angiogenesis[ J]. Int J Cancer,2012,130 (9):2033-2043.

[7] YAN Y M,FU G Z,YE Y F,et al. Exosomes participate
in the carcinogenesis and the malignant behavior of gastric
cancer[ J |. Scand J Gastroenterol,2017,52(5) :499-504.

[8] 5&FH, & A, 717 %2, Liquid biopsies in cancer[ J/CD].
R R 2275 ,2017,4(9) :48-54.

[9] ZHANG H G,GRIZZLE W E. Exosomes: a novel path-
way of local and distant intercellular communication that
facilitates the growth and metastasis of neoplastic lesions
[J]. Am ] Pathol,2014,184(1) ; 28-41.

[10] WHITESIDE T L. Tumor-deried exosoems and their role in
cancer progression[]]. Adv Clin Chem,2016,74(1):103-
141.

[11] SUNG B H, WEAVER A M. Exosome secretion promotes
chemotaxis of cancer cells[ J]. Cell Adh Migr,2017,11(2):
187-195.

[12] b9 PhaR . 2545 R, 4. Exosomes Xf L1210 i 4 i
T i S 22 AR 9 A R 98 L0 . 16 IR I W 2 4% % 2006
(6):358-361.

[13] EARK.INEE, EIOL, %, M exosome 175 5 1 41 il 7

T QMR e A AE AL IR REFIR(ES
J&) »2006,44(2) :213-216.

[14] GREENING D W,GOPAL S K.XU R, et al. Exosomes
and their roles in immune regulation and cancer[J]. Semin
Cell Dev Biol,2015,40(1) . 72-81.

[15] MAHMOODZADEH HOSSEINI H, HALABIAN R, AMIN
M, et al. Texosome-based drug delivery system for cancer
therapy:from past to present[ J]. Cancer Biol Med, 2015,
12(3) :150-162.

[16] AL-HAZMI N, ALHAZZAZI T,WILLIAMS G,et al. DNA
replication licensing factor MCM2, geminin, and Ki67 de-
fine proliferative state and are linked with survival in oral
squamous cell carcinoma[]J]. Eur J Oral Sci, 2018, 126
(3):186-196.

[17] VALENTINO A,RECLUSA P,SIRERA R,et al. Exoso-
mal microRNAs in liquid biopsies: future biomarkers for
prostate cancer[ J ]. Clin Transl Oncol, 2017,19(6):651-
657.

(18] A% 2=, X1 fH K. Exosomes 7£ [t J51 5 5 5 1 (14 F 5 a0k
JELT]. w6 A Wy ] 2 5 35, 2010, 23(4) - 441-444.

ISR H . 2018-07-28 &[] H 1 : 2018-12-08)



