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ERAME AR, iR AR T CDI0FAE 1t
PR B A R P AT (SP AL Fu i DL K
R R T AR IC Y R 2k, SR SER 5O E
qPCR A, K P AH 5C 3E H 1) mRNA k7K
e, WA CDOO0 X B U A0 M T s,
CDO0 YE M2 Wi FIATY B i IV AE 0 0 SR A
1) S AR

1 H5HEE

1.1 RERKIEFRFZG

N B4 AGS . F2E 7% Y« PEGFP-VECTOR
J kL B N B 9 40 8 AGS/VECTOR il F4 i& % Y
PEGFP-CD90 5 ki A H 2 41 g AGS/CD90, 4 H
FA R IR I T R AT . B 3% 25414 RPIML 1640 55
IR (A 10 % JR4-MIE) . 37°CH15% CO,.
1.2 KFI5EA

RPIM1640 1 723 (Jt 5T, Neuronbe), ffiZf
M (MAAHI, SERANA), BE M (&
EDTA) (3E[H, GibcoAH]), AMMEIRAFW (LI
PlIEAY)), anti-CD90 (THY1) (BA3391) (&
W, fH-1fE), ABCG2-PE (Z1[H, eBioscience),
CD45-PC7, CD34-ECD, CD73-FITC., CDI105-
APC. CD90-APC (3£ [, BioLegend), CD38-
PC5. CD90-FITC (Z[H, Beckman Coulter); All-
in-one First-Strand ¢cDNA Synthesis Kit ( 3 [H ,
GeneCopoeia), qPCR SYBR Green Master Mix (F4
50, Vazyme), TRIZOL (ZE[H, ambion), AL
BE (PI) . Verapamil ( 3¢ [E , Sigma), Hoechst
33342 (5[, Biotium) . bt HRPJIEY) ECL
&6 (3 EH , Millipore) , Pretained Protein
Marker (Z£[E, Thermo) .
1.3 FENE

MoFIoTM XDF it A4 { (3 [E, Beckman
Coulter) , ¢t 52 I 2 & PCR X (£ [H, Bio-
Rad), SDS PAGE U/ EEHLIKAE: (3EE, Bio-
Rad), Y etE (A, g%as), mlflR
EOHL, By (f5E, Eppendorf), CO,E77E4H
(3£E Forma), HIR/KIAFE (ZE[E Pharnlacia) .
1.4 qRT-PCR3|#1{58

GAPDH 5| ¥y . I % 5-CGACCACTTTGTC-
AAGCTCA-3', T it 5~ ACTGAGTGTGGCAGGG-
ACTC-3'; Nanog5|#J: I¥i# 5'“CAGAAGGCCTC-
AGCACCTAC-3', F i 5~ATTGTTCCAGGTCTG-

GTTGC-3'; SOX2 5| #): L iF 5“AACCCCAAG-
ATGCACAACTC-3', F i 5'-GCTTAGCCCTCGT-
CGATGAAC-3'; OCT47514%): [V 5-GTACTCCT-
CGGTCCCTTTCC-3'. T iff 5-CAAAAACCCTGG-
CACAAACT-3'.
1.5 FEXWFE
1.5.1  MHEAaH 53 b

5 9% 20 E AGS/VECTOR F1 AGS/CD90 4
%% FE 28 60%~70%, ZabAiffisSR, WAR dn il
W, HEETHA 2% FBS (R (77 37°CHi#Y)
s AR T SO A R T T, il
W A 1x10° cells/ml; 7 2RI R85 k47 SP 41 g
Juft: SCEZH (AR I A LR EE R 5 pg/L 1)
Hoechst33342), XfHEZH (40 A2 0 hn A 2k i
75 ng/L i) Hoechst 33342 FIZLHE & A 50 pmol/L 1)
Verapamil) ; 0182, 37°ChE /K 90 min;
1 000 r/min & .(> 5 min, 3 B4, MUTEPIMA
1 ml 7 PBS, JR%J, 4°C 1000 r/min &[> 5 min,
FAEFE FIE, AL ml & A 2 % FBS 1Y PBS &
B, BTUKERN; EHMER T IAPL 4°C5
PR Yt 20 min; 38 ARG TR -5 A
(FESBOE . WG 351 nm, R K
675 nm) .
1.5.2 iR mHrEbsicy b

5 N\ 'E 98 40 . AGS/VECTOR F1 AGS/CD90 4
%% B 5 B 60%~70% i, £ bREF7, K 4n i g
FIE.0AE T 1000 r/min &0 S min, FF B, 0
AT mlAEBEKEEGG; EE L—2; B.o8
W, GG (RAMREDTRET &) ARk, T
TRAT At E o R SEgm 2 S0 R, Seas e in
A 10 Wl AHR B, MRS, EREOLEE
20 min; 1 000 r/min Z5.0 5 min, 3 ¥, A1 ml
AR ERVES; R L2 BO4HR, A
25500 Wl AEFEER K, HAEIRS); MoFlo™ XDP iz
2 LA SRS
1.5.3 4L SRNASEE

i N\ 5 9 40 M AGS/VECTOR F1 AGS/CD90 4
JH0 %% BE R 5] 60%~70% B, WS AR L iE W, FH
2B PBS IR 3 ¥ ; A 1 ml Trizol, 2K
B Sminf5, HBEREWATCH 1.5 ml Z.085H,
BT K 20 min; $%08 Trizol : 455 :1 (wv) b
B, IAFARARFR ST, IR 15s, oK L#E
5 min; 4°C, 12 000 r/min &[> 20 min; & FIL
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AB%, %: CDI0TRIEMNE EMHIMAGSHI T IHEHFE 3

W JZ/KA TR JCE 048 (T8, ok
A A RNA; #2288 Trizol : 45 @ SAEE10 @ 2:
5 (vv) Hfl, TIMATASENEE, 1R, UK
B £/030 min; 4°C, 12 000 r/min &5.0» 20 min, -
s AL ml FUA Y 75% LB, AT 4°C,
7 600 r/min £5.0> 5 min, 7 [3; wE LW H
WA IR IR SR AR, T4 5~10 min (ANA] 58
4F )5 A DEPC /K 10~20 wl, FE5MiR51, T
Nanodrop Y ## & RNA W, H T 2250w, 5%
T-80°CAMF TR AE.
1.5.4 SEWPEOGERPCR

WA Z . 10 ul f 2 x ChamQ SYBR ¢PCR
Master Mix, 0.4 pl FiE514%) (10 pmol/L), 0.4 pl
B RIS 14 (10 pmol/L), 2~5 pl i DNA AR, Jil
ddH,O % 20 pl. Wi Z%L: Cycle 1 (1 %), 95°C,
30 s; Cycle 2 (40 x) 95°C. 10's, 60°C. 30 s;
Cycle 3 (1 x) 65°C~95°C ., Increment 0.5°C, 5 s.
FR 4 3 U S 56 T A5 2 1) & L Cr P, Rt
2788 R B PR R ik b
1.5.5 fEHJEEI (Western blot) il

Z% (O FribEsSiar), ENEANS
T R/ PR A G W 1Y) SDS-PAGE BEE i 4T
Bil ;s SRIE DL ER: AR5
FEL YK, FRRE. B —PURE . VR, —hi
BV, R, el HAEROBSGEFTR .
1.5.6 FEPHFRIREL 7400

ST CD90 i ik 5 B 9 AGS 4L 1M1
AIREML, AT CD90 if Fe ik 21 Fnas #A 2 22 ] 2
SFRIRIE T Agilent Tk G A I . 8x
60 K) W IR Y 2R A A R SERE, &
AL R AR MORNASEE, FHEIRBREER B
UK Agilent 2100 Bioanalyzer 2 48 X1 FE i 5 RNA 1
BRI E B, cRNAAL ., Arid. Zesc Mk
i, H Agilent Scanner X} 4232 45 o 5 ()05 i AT H
i, SRS A ARG S, TR AR RN
PREF I UE, R AT 22 5 ARG . PCA 73 #r .
R, GO ZHT M pathway 74T 46 .
1.6 SitFEHH

P ZH 0 =2 18] %) L 58K ) Sudent -test K6 56
B RIS E RS, T G225 i
F R Ge it 2F 54 SPSS 18.0 434, LABUI P < 0.05
HAGIT2ER

1=

2 g B

2.1 CD90it 31X 18 fin & ¥2 20 A AGS 1Y U B 40 f
(SPZHAf) Lt

MM (side population, SP) HEMS L H K
FERRPEDSC YR I N HE L, DT ™ A AR = 1 A
W . XA AR T Y EL AR DN, (s S RE S
51 % Ihig i T 4N I RR AR . MO Z SN, ]
HEANA 5 T 40 BAT AL Z AL, R HAE R M T
RS YIS . R T /i CD90 3 #2355
B AN AGS P SP A e A5 & A T el A, Xt
AGS/VECTOR #1 AGS/CD90 48 ffg # 17
Hoechst33342 Ye (o, F) FH 70 = 40 Bt AR 43 b7 & B,
AGS/CD90 i ffl H SP A Lb 51k (3.06+0.08) %,
TR LR RRAEREEDE xR
AGS/VECTOR 4 ifl #Y) SP 4f Jfd kb 141 1 Ky (0.48+
0.05) %. 7F Hoechst33342 Y (7, iz 7% v [] i i ACBH
Wt 2 Aok IE [, SP 4 At R AL 37 2 0 G 4
il S 2 T IR A AR Lk A 2 Ly (4
(K1) . CD9O0 [ FRIkHEIN T AGS 4 it v 7 44
MErg e, 4578 CD9O0 X % 4 il AGS iy 7

Al

22 CDOEREFMEBEMAMAGS ER T
ABCG2. CD105%FHFRIZHHE B RFIEKTE

CD34, CD38, CD45. CD73. CDI105 #lI
ABCG2 Y10 [ AT PERRAE B 2 Fhr s, 4
W CDYO i F ik 2 Akt FE 4 8 Ji 40 Y AGS IR 2 T X
B F I IR K, AT U —AMITE 2 1 CD9O0 33
FEIRNT EIEANNE AGS THEFFAE AR . w5, FIH
Moflo XDP it X4 a4 X AGS/VECTOR J2 AGS/
CD90 4 i R 11 1) L3R 4y FHE TR, 25 IR
AH FL BT X B 2H AGS/VECTOR 40, AGS/CD90
M F2 1/ 79 CD105 . CDA45 L K ABCG2 35 T,
Hd CD105 F 35 B & 34 Jin, i CD34. CD38 Al
CD73 FE TR 2R (K2) .
2.3 CDY0IRIEF N E FEHAIAGSHE ANANOG.,
SOX2Z T 4RI H AImRNA R ik 7k

R JG T 40 i bR 0 %) Nanog . SOX2 Fl1 OCT4 &
HeRE A /R E MR EE R T, 5
iR A s A O . BRI, E—2P i ad qPCR
S K M Nanog., SOX2 UL fz OCT4 1 AGS/
VECTOR F1 AGS/CD90 2 fitl 1§ ) mRNA ik 7K -,
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Fig. 1 CDY0 overexpression affects the proportion of side population cells in gastric cancer cells, AGS
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Fig.2 CDY0 overexpression affects the protein expression levels of stem marker on membrane of gastric cancer cells, AGS
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Fig.3 CD9Y0 overexpression affects the mRNA expression

level of stem marker in gastric cancer cells, AGS
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7% (Fold Change >2) #J 213 5B, H| H
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E] A I, At o 4 452K 5] . CD90 R i 36
KJE, AGS 4 PN FR I8 I 0 b ) S PR 32 A
TR, HrEEg ok, WamE (K4), =
SEPERIL . SRRSO . AHMIRI YRR . B
iz (LR rryish) . ARG, 4R

FIE . MAPK 3% 7 M ERK1. ERK2 2% B¢ K2 v 11
RS YA R (-S), P85 5 i .

N Wi . A T2 (E6), ¥ K 3] PI3K-
Akt., MAPK., cAMP. ¢cGMP-PKG . 455 KA
FRIWITE (EAEDUIEIR . WRRIRSE) G555 58
% (7).
2.5 Western—blot$ R I 1E CD90T %k %M & =
ZHE’@AGSH‘JPISK/Akt*DJNK/ERKl/Zl%%JEE%
SRR USRS B R AE S B 2R A
Western Blot ¥ AR A& PI3K/Akt 5 INK/ERK 1F. =il
PEICHE Y IO FRIRARL . SR A, FE CD90 it 3
ik ) AGS/CD90 4 g ', PI3K. Akt, NFxB.
JNK2. ¢-JUN., ERKI1/2 %3k "9, PTEN, p53 3
BT (K8), #/8 CD90 RE % i 1k PI3K/Akt,
INK/ERK 12 {5 il g, 25 54l AGS 11k
FRIE, MIRA LIRS A 5 0]
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Fig. 4 GO-molecular composition analysis of 213 genes significantly up-regulated

in CDY0 overexpressed gastric cancer cells, AGS
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Fig. 5 GO-biological process analysis of 213 genes significantly up—regulated

in CD90 overexpressed gastric cancer cells, AGS
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Fig. 6 GO- molecular function analysis of 213 genes significantly up—regulated

in CD90 overexpressed gastric cancer cells, AGS
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Fig.7 KEGG analysis of 213 genes significantly up—regulated in CD90 overexpressed gastric cancer cells, AGS
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Fig. 8 CD90 overexpression affects the signal pathway of
PI3K/Akt and JNK/ERK1/2
(a) Detection of PI3K, Akt, NFkB, PTEN, and p53 in PI3K/Akt signal
pathway by Western blot; (b) and (c) Detection of JNK2,c-JUN, and
ERK1/2 in JNK/ERK1/2 signal pathway by Western blot.
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TIBYRFIRSS 5, $E7% CDOO 754 i ed 20 T ek
fEAERErh B SR

Rl AT TR, ok 8 2 %) e T 40 B 2 T
PR PR & B0 0T a0, il T AN AR AR
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CD90 Overexpression Affects The Stem Characteristics of Gastric Cancer Cell
Line AGS’

ZHOU Zi-Hua", YUE Chun-Xue”, LIANG Lin”, GAO Lu”, HE Zheng-Xi”, HE Jun-Yu®, JIN Xi”,
GAO Meng-Xiang”, LI Xin”", ZHOU Yan-Hong”"™

(YDepartment of Oncology, Loudi Central Hospital, Loudi 417000, China;
ACancer Research Institute, Basic School of Medicine, Central South University, Changsha 410011, China;
3Breast Cancer Center,Department of General Surgery, Xiangya Hospital, Central South University, Changsha 410008, China)

Abstract In 2019, the national cancer report showed that the incidence rate of gastric cancer (GC) ranked
second, only after lung cancer. Its mortality rate ranked third in all tumors. It seriously endangers people’s health.
It is very important for reducing the mortality rate of GC to screen and identify early detection markers and search
for molecular targets for its treatment. CD90 (THY1) is a cell surface glycoprotein, which plays an important role
in tumor cell proliferation, metastasis and angiogenesis. The abnormal expression of CD90 is related to the stem
characteristics of cells and promotes the initiation and metastasis of tumor. However, the relationship between
CD90 and the stem characteristics of GC cells has not been reported. In this study, we found that CD90
overexpression increased the proportion of side population cells (SP cells) of GC cells AGS. It affected the protein
expression levels of stem markers such as ABCG2 and CD105 on the membrane surface, and also affected the
mRNA expression levels of stem markers such as NANOG, and SOX2 in GC cells AGS. mRNA microarray and
Western blot revealed that CD90 overexpression affected the stem characteristics of GC cells through activating
the signal pathway of PI3K/Akt and JNK/ERK1. Our results provide a new idea for the identification of potential

molecular targets of gastric cancer.
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