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FEOL BFCRIL, HEAFR a6 LRI R RAF Y
B IAATAEZE e ARSI ARV R B, 4
BER o6 (ERERA MU R ERIL, AR B ARG
(R JBS g 20 L P 5 2R 6 T FAT ORI AT AR
0o,

A F BT o) £ 1 SRR s BRI FE IR T s g
PARPEENS . — Rl T RER b 70 B T Bk AT i
s, WXL M) H 3K (two-dimensional electrophoresis,
2-DE) i LA Oy B it A Ji X ) 22 57 ik J1e L ik (two
dimension difference gel electrophoresis, 2D-DIGE);
Ty A0l RE T OB € 1% S 43 B T B U sE
i, X H P SO AE R AL BRI R R AL R bl
e HEy, BB E A BT )
P LA I TR R P S K N Y T TR P LR N R A
R 0 R IR AT RS E IR B AR L BOR (stable
isotope labeling with amino acids in cell culture,
SILAC) @R W R IC 72—, &I VLR IR 40 ML i)
[ 5 FREE I ATEE R R AR L T 2 R, T
B TP R R RR A . [ A7 R Al s R AR
= N e G S S e N T VA Y A Tatciok g = Dit s o7 N3
RS FEAT FUE S e, WA R 1 REA T 1) i
FIURIE 22 . A EE AR 48 5 1k S e e &7
%, SILAC £REATLU NS a. AR, Wl
T TR SR AR R IR S b, iR,
REWS [FIIN LA 2 Al Al AR A ¢ REBUE Sy,
HRRE, BERMERREEALL, d. AN
bR, SEESE TN IR AR AR IR

NI H R 4 i HCV29. AR BEARINLZ
A B DR A0 i KK 47 RN JBG DR 2 e 1 i 41 i
YTST J2& 5 FH T 5% It S 0 5 11 = #ok L 284 41 Jif e
Hakomori S0 43 By 13X 3 BR4H bk 3 B 49 I 1) 4
ik, RILHCV29 Kikm /K Hsh& 5 1 I GM2,
JLPANKIE GM3; KK47 &1L =K T GM3, &
GM2 J3RIE; 1 YTS1 HURILK P GM2, TG
GM3 [3R1L. Satoh 5844 KK47 il YTS1 £55% 4%
AT R RS ) S(LN-5) K AR B, YTST &3
SR TR AR 2866 . TFARAEMR X 3 #R4N
PARAIT 5 X5 AR e T B I 7 MO A T AR B
JELAE % e B0 AR . T W] ER AR ] HCV29 41 i
PRITFU R PT KMP1L XF EJ 40 B A= 9024 Th RE 5 .
AW TR LU = A 40 i Ak O wF SR AL, R
SILAC HiARE BTG o6 KRB, LY
NHE— B THEA 2R a6 KA D) e S AE T HLEE
FEALHT I TAE LA

1 MR57E

1.1 ZAAEtESE

HCV29. KK47 Al YTSI 41y 56 [F A ik
% Sen-itiroh Hakomori (32 i, 4 Musb i =70
H 10% Jif 2 IfiL 3% (Gibco BRL, USA) 1 1% X4t
(Gibco BRL)f#] RPMI-1640(Gibco BRL) 5% 42 1% 77 %
W, REIREAE N 37°C, COLKREE 5%.

B E = AT 3 PR 40 i Bk HCV29,
KK47 1 YTS1 43 5l 75 & A1 %% b5 (KORO); ' br
(K4R6) Al E 5 (K8R10) ] RPMI-1640 (Thermo
Scientific, USA)¥% 77 Jkrp #5558, 8598 5k ) b ik
# f 10% Dialyzed-FBS (Thermo Scientific). 1%
X Pt (Gibco BRL) LA Az 200 mg/L fiffi % 2 (Thermo
Scientific)?. %557 5 AU 2 AT PO AT, B IR
0 0 N PRI IR MRS 2 RIS 1) 95% YRR,

1.2 HREXIIREH

WIG R 3 BRAIM 3 N 6 FLIRh, fE5E4s
BRI . AR R, i FEINAFE AR 4G
SLIERFAN AL RIZ, ] IxPBS ML 3 &, IIAAR
TME R FREE, alfEEE SR 0. 12, 24 fil 36 h
IS EAT 411 1R
1.3 ZEHRER

Y0 s IR B 90% I PRI Al R A s &
IxPBS 2 XM 5 (1 48 i i A\ 575 1% PMSF F
0.1% 1 JIk B 1) 41 23 & &1 il $2 3K 77 (Thermo
Scientific); VK LW E 30 min J&, 4°C 14 000 g 5.0
15 min; 30 B3, RIS BCA & 1 Tk e
7] & (Beyotime biotechnology, China)il] % & [ )5t
W, -80°C {R17E4% .

14 ERREERA

¥okE 3 HAEMAER 1 1 1 %58RE,
SR 5 A8 D8 B 4 B A b Ak B (filter-aided sample
preparation, FASP)J7VEPNAEE A . Kl aik
G A FE S N 10 ku 3E BB 0 B (Merck
Millipore, USA)14 000 g &0 15 min; Bl 5 il A
300 pl 1) 8 mol/L JR RV WAT RS 14 000 g BY
L 15 min; FAIA 150 wl 10 mmol/L - 75 Bl fi
(dithiothreitol, DTT)# ¥ ~), 56C Fi'E 45 min,
14 000 g 0> 10 min; JIA 150 wl 20 mmol/L fifl Z,
W % (iodoacetamide, IAA) ¥ IR A, WG H &
30 min, 14 000 g £5.0» 10 min; AN 200 wl 40 mmol/L
IR E A, 14 000 g B0 10 min, HE 3 IK;
55 NN I & 1 B AR 1% (Promega, USA) A H
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F37C ¥ 12 h 5 14 000 g &0 10 min, R
. ZIRIR AW C18 #(Merck Millipore) B
b B S R B E m o R WA RGO
LTQ-Orbitrap 735 % &,
1.5 HEHH

0% A5 2 H s {F KT MaxQuant (V.
1.22.5) BT 0. WESHW T &AL
Z K EIBHPE 2N T 0.01, BRBCEIE R A= KT
6, Andromeda X # IPI A Y5 Z ¥ 77 (3.85) R %k
Pt TGRSR EE I, [ e B ORI G FEAE, n] AR
A4 N i F A0 AT FR R 2 R 461k, SILAC £ ik
XFUCE A Arg6 Fil Lys4 B Argl0 fil Lys8, #ix K
FVF 2D, BEES TR EMmZENT T, YW
BT ZE AN T 0.5 AN
1.6 ERR%EEENT

¥ 5w | A R S B A S 10% SDS-PAGE
(Bio-Rad, USA), H K& W 5 ¥ & A2
0.45 wum PVDF JIi b, =il K 5%/ IR W5k B4 2 hs
TBST {H VN 3 i, Wi S R o6 Piik(Abgent,
China)$% & 11 1000 [LLBIIRE, BT 4CRRIKE
iR TN 15 000 R AT HRP FRIC )
¥t (Beyotime biotechnology, China) ¥ i = il %
B 3 h; {fi ] Pro-Light HRP ¥ 2% & 6 & il i 71
(Tiangen bioteh, China) 7 Bio-Rad ChemiDoc™
XRS+(Bio-Rad)ifg R4t W th, 4111
1.7 ZERXHXEE PCR

RNA $2H 2 il RNA #& HU 7 £ (Cwbiotech,
China) Bt B T E47. $2HUK RNA 75300 8 s g 1 1
R &% cDNA J5-80C fRAF#5 . SEIN 98 &
PCR /& M ffi Ji] UltraSYBR Mixture & #| &
(CWhiotech) 58 . 514 b i S e 4 55 57 ) 47 B
ANFEERS BT 57 ATCCGGAAATA-
TGGAGACCC 3, FlE5I¥ ¥ %): 5 CGTTCT-
GTTGGCTCTCTGC 3'. cDNA F15[4) 7 5 ¥ ¥ 5
50 2 F5 Ja M R AR &, SR JE A A qPCR X
(Bio-Rad) Ml 'G5 SE AL I3 tH & . SE5
3UCPAT, 3 WER MRS s g, IR A
Prism BAAEA.
1.8 HREGR AL

WK A SR BT 24 FLA B R 7= 0T,
BN RPMI-1640 £5 55 55, EMpiG =41, PBS pf
e 3 WK, NI W 4% % 56 s T 50 e
15 min; WL, PBS 7k 3 Wk, INAIEIE
2% M S CE 10 ming FEEE W, PBS Mk

3, N S%MEAR WK 4°C B 10 h, W25 R,
PBS #¥E 3 ¥, AN 10 100 BB I PiaE S & ob
PiiA(Abgent) i, 4CHFE 10h, WEKMW, PBS
PRYE 3 U, N 101000 FiBEAT Cy3 1 —Hiw
W, FIREE 3h; A 4 mg/L DAPI I = iR
Vi E 10 min, )5 AR B BE C2Si ok IR £
Z4i(Nikon, Japan)Jf 4.
1.9 XA

76 12 LB InAGE R4, Ki% 12h. B)S
R A A, TR g RS e, M
VA 1) PBS ik 3 ¥k B H 1 ml PBS 2 &4
M, %1050 thBln APUEE S F o6 Piik, KB
2h. &0, PBS ML 2 K, 1 ml PBS 40,
1:500 AN =40, 0Ky 1h. H PBS Mok 2 i,
1 ml PBS H &4, #R2mAdn i . AR
01X (Calibur, BD, USA) kil 585 3

2 ZERESH

2.1 3HKARMESEFEEIMHRRE

HCV29 J&—kk N B I & b Rz 4 fa ik, i i
TESRRR, Hie— e 5 i HE ) 355, [RIBR
5] KKAT 2 N 55 e lE L 352 10 1 5% e 3 40 e
Ly SO T S N U= NP Y A N N
HCV29 4 /s, K% — B ] 5 40 i (/] BRAR /.
YTS1 2 NSt 4 rk, SRR, e
Wy M BB 1), WRIRSZHE(K 10)AT L
FH|, YTS1 41T 6e ) o, 24 h o 40 M
AEHRRX, 36 h 5 RIJRIX BH k. KK47 Al
HCV29 4i i (F)iT #2 e 1 AH 24, 36 h Ja KR X B8y
P LA /D i .
22 TEEEAREMRRPESE 6 7£ KK47 21
kP RIEERS

o3 A R 2R bR 2 R R (KORO) H A%
TR (KAR6) FI HE A5 24 HE 198 (KSR 10) 1) 5 78 3 315 7%
4 il HCV29, KK47 M YTS1, BiJG M@ H%
R HR G T LTQ-Orbitrap 43 #1485 = KR40 g 25
PR B . 08 A A i 3
NS R o6 1K B (KB 2a). 3L Ik B
TAHIDVHFLK & ¥4 2% o6 —MSEIKE, &
(R B8 4 1 B A HCV29 41 i bkt 24 1179.64,
7F KKA47 40 o b 4 1183.64, £ YTSI 4 g 2k
1187.64(1&l 2b). 4 )Tk B ot 1545 5 o dis v A4S 2]
A E a6 /E HCV29. KK47. YTSI iX 3 £R4H i
FILMLLBIZH: 10181 14.
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Fig. 1 Morphology and motility of HCV29, KK47 and YTS1 cells
(a) Cell morphology of HCV29, KK47 and YTSI cells (x100). (b) Wound scratch assay of 3 cells (x100). The wound scratch area was pictured at 0 h,
12 h,24 hand 36 h.
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Fig. 2 The unique peptide of integrin a6 detected by LC-MS
(a) The full sequence of integrin a6 is shown and the peptides detected in LC-MS are shown in red. (b) The peptides TAHIDVHFLK at mass 1179.64,
1183.64 and 1187.64 are from HCV29, KK47 and YTSI.
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Fig. 3 Validation of SILAC data
(a) Expression of integrin a6 determined by Western blotting. (b) The expression of ITGA6 mRNA examined by qPCR (*P < 0.05). (¢) The expression

of ITGA6 mRNA by gene microarray in open-access database (Www.oncomine.org).

24 ‘MRS EELKIEIEESER a6 EEMEMET
RIRIEIFR

AT FUE 208 1 20 1 o B 2L A ST 56 AT 4
JEARTINEEST 3R o6 RIS A IR IEAE L. Al
EENETSERPAVIIE e SNINEIREN DY & SR v JEi
Cy3 1 —PUxt 40 f b AT Qe b dr i, JF i #f
ImageJ 3 HX 7 A RS 20 141 22 5 e ot B - 4%
oS BB R R E R R BE A R a6 1E 3 FRAH

(a) DAPI Integrin a6

HCV29

KK47

YTS1

Hakk e (O ZRE S, Wik 4a fros, st
DAPI BoR g fukifi &, 405 Cy3 BoREa %
a6 PLE . MR A TR R R KK47 41 i
JE fenik, YTS1 41 MLk (& 4b). @ik 4 e R
LU 0 M P 38 2R 6 [ RIE (] de), SEEG 45 R
BEB KW, A HE o6 75 KKAT 41K 1R IE
R

(b)

S ]
wn

Merge

N}
(=
T
—

—
W
T

—
(=)
T

Fluorescence intensity
*

W
T

HCV29 KK47 YTS1

©
100+ —

AN W~

80+

% of Max
g

0 L " L .
10° 10! 10 10° 104
FITC-A

Fig. 4 Expression of integrin a6 observed by immunofluorescence staining and flow cytometry

(a) Direct reflection of the expression of integrin a6 by immunofluorescence staining. Cell nuclei were stained with DAPI, and integrin a6 was stained

with Cy3. KK47 showed the highest expression than other cells. (b) The average fluorescence intensity of every cell was statistic analyzed by ImageJ

(*P < 0.05; **P < 0.01). (c) The expression pattern of integrin a6 in 3 cell lines was confirmed using flow cytometry. Cells were stained with

anti-integrin a6 antibody and FITC conjugated secondary antibody (7: Isotype control; 2: HCV29 cells; 3: YTSI1 cells; 4: KK47 cells.)
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AR5 Bl ol B4 M A TE E 2 a6pl BL
abB4 BES R EATMEDIRE, XWMES RKIGEE
5 LN M g &Y. {4 i 38 an 2k K r
(epidermal growth factor, EGF)4b#i it J5 ¥ /1 5t 4
Mo, A 2 «b6 Al R4 [REA AE W8 fE dt 4i i 7 3
Gl W3] S W FEen. 514h, G a6pd 5 LN
(25 G RENE AR IE RAS S5 IR A1 JoT 40 ) e At e,
XA HE G 3K o6 (R0 G B R v Ay A
fEH. B35 B4 FARARILESE g4 3L
Jit g A B b S, AN P DA B I TR UL B 3 T
(phosphatidylinositol 3-kinase, PI3K)#!| Rac 115 %5
TH S RE RV REOS [RS8 J R)#% Re ) G 21 T 3
SRE. X LR SEANIR S NEE S 3 b IR IR A DL T
TR ILAE A A 2 5 05 5Bk 7 T #f R T %
EE N ORI IBRRESOR EH af A TN

WESER I, EVF 2 MR 5 5 o6 3R
IR S BN, AR I AT TR T
JHHEFI G 2 o6 AE VIR, BE R
fE, RZHARmBRmNBNEESER «6, JFHEKIA
ISP UG 52 AR DGR, 5346, WA RN
SR LM 40 L R (R I R A S 2R 6 [
FERFNIRE I A A TR Re Ay OGP,

I 75 A I A el e ) 2 Rh i S Ak
RIS B MBS fe 2T Es), 40 L
A H AR AR 2 S 3040 i A B R O
A SR a6 5 LN WA 8
PI3K/AKT Fil MAPK/ERK {5 = 3t 3 5 Wi 40 i 1) %
. WA MRS R o6 FRIE, HEA T ®
REJJ Bl FEAIC, BT DA 40 i N 355 38 o6 (1)
FIL TR L BARSRITE A ™. B 40 i
Bk KK47. YTS1 AH XS T 0F 8 5 e 1 B 4i i #k
HCV29 17 R HE 5 3 ab mERIE, RN EA14H
X HCV29 B BT B fIER AE ). #EH R ab
S TR R A MR R? BE R b
W RIB W KA A Sl B R4 7 A S SRS
o, FRATKE I I PR AR KK47. YTST g fu N #8525
ab FRIETEE HCV29 41 i = R A K o6,
DA EENT AT R e m, JHRTTE ZAHKRIE S
WK, Jiah, I A S e BoR i
H# a6 HEAEH MG R pRALa g4 55, LUK
TR EAE R IR A RS T s, LA e ]
B FAHOCE LRI D P R 4 .

WS VGE L SILAC 25 A AR 2 R
XS R b FEIS e A A8 41 i 28 (HC V29,

KK47. YTS1)H (&35 1€ &2 L ALw 58 20 #r
Jf HAl R 8 A R s EE . 99058 i PCR 50K
AL A G B AR A AR 5 B AT 0
iE, [R5 I R B T A b 2 B Lo &5
REIR, BER o6 FEARR G DU 40 kR KK47
R IA R R, PR D A0k YTST
FAERILIG I HI % w1 IR W RS e 1 Bz 40 g &
HCV29 HiRIER. 28 LPTIR, AWFITHIE 1%
TR o6 TR DL A AR 1 22 A R IE S DL, JF
BB T IO RESR AL T AT LAt

s % %
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Quantitative Analysis of Integrin a6 in Bladder Cancer Cell Lines

LU Wei", YANG Gang-Long", XUE Peng?, LIU Chang-Mei", GUAN Feng""

(" Key Laboratory of Carbohydrate Chemistry & Biotechnology Ministry of Education, Jiangnan University, Wuxi 214122, China;
? Laboratory of Proteomics, Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China)

Abstract The integrins, a family of transmembrane proteins, function in cell-to-cell and cell-to-extracellular
matrix (ECM) adhesive interactions, and influence cell signaling of cell growth and differentiation. Expression of
integrin o6 in three bladder cancer cell lines, HCV29, KK47 and YST1 were quantitatively analyzed by LC-MS
using stable isotope labeling by amino acids in cell culture (SILAC), a simple and powerful proteomic strategy.
The results showed that the non-invasive bladder cancer cell line KK47 expressed the highest level of integrin «6.
The expression of integrin a6 in invasive bladder cancer cell line YTS1 was also higher than in normal bladder
epithelial cell line HCV29. Furthermore, these results were confirmed by Western blotting, qPCR,
immunohistochemistry and flow cytometry. Clinical data of mRNA ITGA6 expression pattern from open-access
database (www.oncomine.org) showed the same result during bladder cancer progression. All these indicated that
integrin a6 is associated with the invasion progress of the bladder cancer. The preliminary data in this study may

sparkle the fundamental role of integrin a6 in the research of bladder cancer.
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