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Influence of over-expression of GPC5 on the biological function of human lung
adenocaicinoma A549 cancer-initiating cells
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[Abstract] Objective: To explore the effects of over-expression of GPC5 on the biological function of human lung adenocarcinoma
A549 cancer-initiating cells(CICs). Methods : Lentivims-induced GPC5 over-expression was used for biological functional analyses in
human lung adenocarcinoma A549 cell line, including cancer-initiating cell microspherescounting by light microscopy, CD133
positive cells measured by flow cytometry, migration and invasive activity detected by Matrigel and Transwell assay, as well as
epithehal-mesenchymal transition-related protein expression detected by Western blot. Results: Compared with the control group, the
numbers of cancer-initiating cell microspheres remarkly decreased (P < 0.05) and the percent of CDI33 positive cells was reduced(P <
0.05) in the GPC5 over-expressed group. The over-expression of GPCS also inhibited the invasion and migration ability of CICs, and
led to the down-regulation of Vimentin and N-cadherin, as well as the up-regulation of E-cadherin. Conclusion; The over-expression
of GPCS5 can inhibit the genesis, invasion and migration of human lung adenocarcinoma A549-CICs, and regulate the expression of
EMT related proteins.
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Jod 4 Y I Bz - 8] 72 5T %% 1k (epithelial-mesenchymal
transition, EMT) , {57314 ) ffr 96 4 Jifd e 4145 T4
JRL RS SX SE AL RIR g SR S 4 200 D ( can-
cer-initiating cells,CICs) , Rt , #8L #d 43 F23k8 GPC5
PR AIAIpR, WSSt B A0 itk A549 b CICs
TERITE B (228 B EMT MG A3k, 5595
GPC5 X Hifi s CICs AL DR M2
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1.1 ##

NIl A549 dffirk (rhERFERE iAoy
PP EBE AT oLy ) o 18R TEEIA GV287 K
13K GPCS HIF e ik GPCS-AS549 Hif 144 2
i R ELA ESERY, RPMI1640 15553 (Hyclone
oyl FEED) KA LT (FBS) 0.25% B i R
(Life 2~ w , £ ), 4 K K ¥ B-FGF EGF
(cat356037 cat354052,BD 2~ Al , F2[H ) ; TRIzol (Life
ZNF], ZE ), Primer Script RT reagent (K% T AW
THABRATE),SYBR Select Master Mix(Life 23],
K, PBS Gl (LA FRHL A ) 5 B-
actin . E-cadherin  N-cadherin ,Vimentin CD133 — $¢
(Cell Signaling Technology A H], 32[E ) ; Fluor594 Hr
IR R hi (Life 20 w] , 21, HRP ARid 3L
(b AR AR A ); W EA
Marker (Fermentas 2\ w) , SE[H ), 40 X A HE H
SLHI RIPA 207 & (7% PMSF) (EH FFEZR P
— LB B S FS PR TN A LD R (] 3
Z KN s PVDF JiE (Millipore 23 ), 24 ), ECL 1k
27 K6 (Pierce Biotechnology A ], 32 )

12 7%
1.2.1 GPC5-A549 %444 2m ok o) B JiE

W AT AR B GPC5-AS549 Fa ik 40 it bk 5 A 555
T2 T 10%FBS RPMI1640 B35 48 , 1482 G T
DG R WS B 5 Y 2% (4,7 S A P (enhanced
green fluorescent protein, EGFP) Ak . [RIA}, Y4k
TR R IR AS49, 28R B 4K Vector-A549 Al
GPC5-A549 40/, 735 FH TRIzol {HEHUE RNA
B 1 wg RNA, >R H Primer Script RT reagent RRO36A
W SRA I 20 wL ¢DNA 285 F SYBR Select Mas-
ter Mix i & k4T real-time PCR #illl GPC5 )%
KA LA B-actin AN S G5 5K HT 2724 355347
B-actin-F:5“-TGACGTGGACATCCGCAAAG-3' ,B-actin-
R:5'-CTGGAAGGTGGACAGCGAGG-3' ; GPC5-F .5’ -
GGGCTGCCGGATTCG-3' ,GPC5-R:5' -CTGGTGCAA-

CATGTAGGCTTTT-3',,
122 CICs ##%'5 &

TERBAREE PR 24 FL3E TR (Corning A W], 56
E) H, RAJCIE RPMI1640 155 505555 A549
Vector-A549 F1 GPC5-A549 3 41 fili i 9 40 At bk , 4
J#ERE A 3 000 4~/FL, LA 20 ng/mL EGF .20 ng/mL
B-FGF 100 wg/mL #5552 0.6% % % ¥ .5 mmol/L
HEPES [0.4%BSA X 1% 4% R, 1 3 KFERHA
TORTiEE EGF A B-FGF M3s AL, Fralihss 2~4
BYERIE K,

1.2.3  CICs 3T T Z 5T

AP 2~4 RN CICs THOR)E | 7E(R) & Wi
BT AL 24 FLARBRALIVOREL, BEJS A AL
40,1 500 r/min B5.0> 5 min, 75 F3E, PBS B4 2 i,
TIMAEERTE AL (0.05% B EF+0.53 mmol/I. EDTA-
4Na)37°CH¥E 5~10 min, Z 1Ak, WFT 20 i
B, B W 22 45 G B LR TG AR AL, S g
T 3K,

1.24 CICs A A

B3R CICs P40 v, 8 5 200 B 25 3 A 2
10° /mL PR E  WEs, R H FACSCalibu Ji X4
M4 (BD 22 ], S ) Kz, Flowjo7.6 A4 43 BT %X
P, LA 3K,

1.2.5 CICs 2% B4 A

¥ 30 pL W& AL (9 Matrigel J 57 i 39 50 B T
Transwell /N% 3L 1, 37°CH%F 120 min, {#f
Matrigel S8 B . BCRANAE CICs fEREW 100 wL
(4x10° I~/mL) A Transwell /N | F=ZAILA 500 pL
T 20%FBS 35 FRHE, B FE 24 h, WL E |, 45 0 5%
Jufo, e E A0 N REALIEER 3 SR, A
1RZERET] o ITRE IR AN HEHY Transwell /N5
FPEAZNMLEIR 100 pL(2x10°4>/mL) , SEE0H A 3 1K,
1.2.6  Western blot #&]

IrHMSEE A549 Vector-A549 Fl1 GPC5-A549 40 f
CICs, 2 B0 F3E , BCA EHJE FAE Gk,
BERE BHA PUAIEE  ECL &R, L B-actin AN
Z, SrRIREN B ApEArAE E-cadherin A2 0] FE B2
Pk Vimentin N-cadherin 257K, SEEEE 3 1K,
FH Image J A S HT I IR BEAEHA T 5007
13 %itsss

K HI SPSS17.0 etk A T 424 ab 3, 1o
BRI + RS (X + 5) Foon , PIREAR YL 4%
FH e 4G5S, AR RN R T E0H0r, P <
0.05 A EFAGIFE L,
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g%, K Vector-A549 GPC5-A549 241l EGFP ik
B (1), Realtime PCR RaMIZER fi7R , GPCS5-A549
2.1 GPC5-A549 #8455 tm Lk 6 35 iE 2H GPC5 mRNA A+ (2 488092 + 64.770)%5% A549

BRAFEAIARIEI 2 UG, TEPOCREE R4 (1,033 = 0005)F Vector-A549(0.998 + 0.014)2H A i 14
X A549 Vector-A549 1 GPC5-A549 3 HANMEHEATI I, 2ZRHAG AR L (P< 005, 1),
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E1 R HETWE GPC5-A549 FaE 40tk (x200) & GPC5 mRNA B3R i%

Figure 1 Observation of GPC5-overexpressed A549 cell line in fluorescence microscope(x200) and the expression of GPC5 mRNA

2.2 CICs #IRTG 09 % F M7 AT IEF R (67.8 + 2.6)% , 55T BRAH 4 g [
WE 2 Fos e8GR RE TR s R, 2R ARITEE (P <0.05,1=3),
IIBT I, AS49 4H CICs fHEREL (22.00 + 9.62)14~/ 2.3 FAX R4 CICs CD133 Ak F

LEF  Vector-A549 #H CICs W BER% (20.00 + 5.88) T ARG I 25 58 B (] 3),A549 41 CICs
A/FEF . GPCS5-A549 4 CICs fER%(5.00 + 3.32) th CD133 FHPEZR N (22.8 + 5.6)% , Vector-A549 41
A/ SRR AL, CICs fRIARFRZS /N JE CICs HY CD133 FHPESR H(22.4 + 5.2)%, GPC5-A549
BHH B, ZRE5HF X (P <0.05,0=3),  # CICs H CD133 BHYEZR][ (104 = 2.1)% |80 B4

B 22 Y O M LR A, AS49 41 CICs th4ifife B TR, ZRA SR L (P < 0.05,0=3),
TETEE N (82.5 + 3.3) %, Vector-A549 4 CICs "4 2.4 GPC5 494l CICs #9472 % it
JRIAETE 224 (80.5 + 2.3)%, GPC5-A549 4H CICs Matrigel 1222 5256 @ 7~ (8] 4),GPC5-A549 21

A549 4 Vector-A549 £ GPC5-A549 4

B2 HETUWIE AS49 TR CICs IEBRHIIER (x200)

Figure 2 Observation of A549 cancer-initiating cell microspheres in light microscope (x200)
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Figure 3 Effect of GPCS5 over-expression on the CD133 positive cell ratio of CICs
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CICs ZEEECN (47 = 6) A~/ PREF 55 A549 41[ (156 +
1)/ /AREF THT Vector-AS49[ (142 + 9)/#LEF
ZW/D (P < 0.05,n=3), Transwell iFH% 32562201 (&
5), 1343k GPCS X} CICs i FERE J18 W B 3 VE

(P<0.05,n=3),
2.5 GPC5 #f EMT 48X %& & &AL 6 %@
Western blot Z5 90 (18 6), SXFHR4H Heds,

GPC5-A549 4 CICs I 2 Aiffubril E-cadherin 2
FR W3 L R SRR E Vimentin N-cadherin £
HFRINAIN G, 227 A G2 L (P < 005,n=3),#&
7~ GPC5 RENS SN EMT AR I #5K,

3 3

GPCS JE iR CWEHFEMEE A (heparan sulfate

Vector- A549 Qﬂ

A549 i’ﬂ

proteoglycan, HSPG) ZZH% , 3 4 4l 1l i 1ok UL 1t
(glycosylphos phatidylinositol, GPT) 4 /& ZE 41 Ui I,
456 — RIS 5 A0 3658 o34k RGBT
MR, AR BT SE g UESE GPCS 7EdE
/)N 20 it Fili 9 (non-small cell lung cancer, NSCLC) H
315, H S5 EEHM AN, i 31k GPCS 4
Tl B Ie 20 B R J L AR S S AR ek Rk
GPCS Xt IR 4 i bk AS49 (1) CICs i 258 iF
FEHN EMT AHOCHEE IR IA B2, i — 4578 GPCS
A HIL

S 45 R, GPCS-A549 Fa s 41 I AR TE 1
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Figure 4 GPCS over-expression inhibited the invasion ability of A549-CICs(x400)
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Figure 5 GPCS5 over-expression inhibited the migration ability of A549-CICs(x400)
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Figure 6 Western blot analysis of the expression of EMT related proteins
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2EII6E, MRS AR 40 (lung cancer initiating cells,
LCICs) 9Nk 5 Mg it 24, 52 K e o A G140 b
H#E 1Y CICs (50~1 000 /™) AT 78 Syse sk b /N B O
R EERRE . CD133 & LCICs AR bk,
TEFU NSCLC B, CD133 BHPER 5 ¥ i ok
A B SRR RS i ik CD133 AT LA HE kg
YfEIGEE |, MAEREME K, W NSCLC k)7
257, ABF5EEM, GPCS A Al figidid 520 CD133
PHME: LCICs MAE AR ARZBFIERS A ER
P18, CICs AN AT > 5 T A8 1 1 % 12
Jt, AR AT FREL A B B RS A0 A3 . EMT 25401k i
FHTRAT T AR R X B34S T AR AR R Y
YA RE B M A0 MO ZE B, 1= A BBl S o i e 75
AR R ELE ) [R]Bhe08 TR o, IF X EGFR-

TKI &5 251 R, zlgﬁﬁﬁtl_*ﬂ:*_d)mT EMT #H
KA, YIRS T GPCS i@t 520 it e 41 ity

EMT #li#i] CICs JE 8953 FHLiil . Western blot 45
R, 3 FIk GPC5 J5,A549 CICs H b 4 fibr
E-cadherin (8 1A B R, i (E] sE bR Vi-
mentin N-cadherin %335 8 F gl , 5B GPCS
A rIREE T EMT J8 4% LCICs AYAERL,

BE A SCHk A R ,GPCS 3 %23 o 18 45 Wnt,
hedgehog (Hh) Fl EGF {55538 B il Jiti 98 4 Jre . HC
H, Wnt/B-catenin [ 5% % F K A {LE NSCLC %!
FREEAOG, JEHZSIMEAER EMT K CICs 1T
YHMIAERFPE RS 2R BRE , AS SRS TN GPCS 52
LCICs A 1 b A= W27 T e A BE i ) Wnt/B-
catenin {7 5 38 P& 5 80, HEARHLHA T 22— 2P 52
BOIESE,
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