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Abstract

AIM: To investigate the expression of flotillin-1
(FLOT1) protein in gastric cancer and analyze their
correlation with pathological characteristics
and prognosis.

METHODS: We detected the FLOT1 expression
in fresh gastric cancer samples and matched
adjacent noncancerous tissue samples by
real-time florescence quantitative PCR (qRT-
PCR) (n = 16) and Western blot analysis (n
= 16). Additionally, immunohistochemistry
was performed to examine FLOT1 protein
expression in paraffin-embedded gastric
carcinoma tissues and matched normal
specimens from 187 gastric cancer patients.
Statistical analyses were applied to evaluate the
associations of FLOT1 expression with clinical
parameters and prognosis.

RESULTS: FLOT1 mRNA and protein levels
were evidently up-regulated in gastric cancer
tissues compared with adjacent non-cancerous
tissue samples (13/16; 12/16). FLOT1
expression in gastric cancer tissues was
significantly higher than that in corresponding
adjacent normal tissues (92.35% vs 26.67%, P
< 0.05). Expression of FLOT1 in tumor tissue
was not significantly associated with gender,
age, tumor size, differentiation status or tumor
location. However, elevated FLOT1 expression
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was strongly correlated with depth of invasion
(P = 0.000), lymph node metastasis (P = 0.000),
distant metastasis (P = 0.000), and AJCC stage
(P = 0.016). Elevated FLOT1 cases had a poor
prognosis.

CONCLUSION: FLOT1 expression is significantly
correlated with depth of invasion and distant
metastasis. FLOT1 may be used as an early
diagnostic marker and therapeutic target for
gastric carcinoma.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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2&1F: 95 °C 10 min, fE/595 'C 155,59 'C 60's, 40
AR, FRHEIRA ICHE IS HTFLOT1
15 B9 MR 5 P FLOT1 mRNA R IE T
. GAPDHFEERIE P S A3,

1.2.2 Western blot#an| § J& 2042 #FLOT1% &
o Fok: PV S A, Bradford b (00 58
HEWREE. HL40 pg B 11 8 A N+ Z be ki
TR AN 28 TR J75 Tk e ¥t 1R (SDS-PAGE) 80 ViZEAT Hi,
VK, 30 min/FHE/RFIEEN > B, HL R T 120
VARSERIK ] h, AR FIPVDFE L.
5% G Wk d A2 h)G I et AFLOT1H 5
BT 200)H1 B 5T NG APDH . TE B 14
(1:800), £4 C NI E K. HT-TBSHEREK
VeSS, IMANHRPHRICHIPL SR BTR =i -
2000)= 7 NI 60 min. ¥EJE KHECLIL 2
KA ARG RN, fEEEF RN, RE 5
S R PG A

1.2.3 EliVision"™ plus 7% 282040 5 3 &40
FruE G A it . KAk, PBSH#E3YK X 3 min; 5
B EPUEBE; IN3%H,0,8 MW, =ik NHE
10 min, DABHIT P J5PE T ALY, PBSTHES
X3 min; INZE—PLAE( : 400), =ik NEH
60 min; PBS{E37/0 X 5 min; JI KA A3 557
FA), =i T % E 20 min; PBSPHE3 K X 3 min; il
B bR Pl R R A PEAFIB), Eilk T % H 30 min;
PBSHE3 X X 3 min; MHTACHIFDAB R (L,
B WEE3-10 min, PRGN G B
KAKIPYE, HARKEG, 0.1%ER 51k, HRK
e, PBSIMSEIR W5 456 RS It K T 45 o AR
R Fr. S5 o DL g bm AN i BE P00 HE, PBSAR
BFLOT1HUMAAE A I P X .

1.2.4 &R AR GEHLRNS K HGreenspan
e 78 B VA 4 A Y €5 B K PR AN L )
BT GRAE (B oR04), FEARE @
(R E) N5y, R (BRI () 25y, 5

Beishideng®  WCJD | www.wjgnet.com

BEM F. FLOTIESABBARPHRIANIBREN

N1 C1 N2 C N3 C3 N4 C4

N5 C5 N6 C6 N7 C7 N8 C8

FLOT1

GAPDH

FLOTL | e

oy

1 Western blotill £ R EE554H 4R DOFLOTIZZBRIRIX.
N: S5 2HE; C: BHimH4R. FLOT: (&R 1.

ki ) N34y, B a5 iR | o
ELZ0%, 204y, <10% AN 14, 10%-50% ~2%,
>50% M35, HERY A OEERSSE
YN 5> 245 0 HE e, BEASRHME R AL PEME
FH<4/y € LUNFLOTUIREIE, =445 SUH
FLOT1 &K IA.
1.2.5 A & WR4EXT P A B3 bE vy 45 Rt
AT A A7 [R) BT A A7 6 TR R oA, 75 AR T
FLOT1Zk B3 1) A A7 B[R] 55038 TG 8 A A7 i)
[ (10 22 S R AR A7 i 2. il 7 >R P b 13 o 7
52877 AT BV EOER ] 252015-03.
Beit2 a3 SRHISPSS17.048 i kAT
Gt T, A5 3 A R IR Ee s AR
W8, T2 5 FA BRI R LR Ly R 6
BiFisherffi VIREZETE, A4 H1K FH Spearman
AR T, A 4750 H K F Kaplan-Meier.  Log-rank
K6, P<0.0SHZE T H ST X

2 BR

2.1 qRT-PCR#&MFLOTImRNA /228 47 % 44
&k FIHqRT-PCRIG I 1645 5 58 J 8 55 41 47
FLOT1 mRNAZKI%, FLOT1 mRNATE B & 41
U AR X Rk 3,12 4010, 1075 557 4L 41
A X RIAE0.81 £0.11, ZHEA Gt ¥E
X (P<0.05).

2.2 Western blot#MFLOTI & & EHL T &
#.ik Western bloti il 164 B Je S e 55 441,
FLOTI/E B Jig 4L 23 b (R A A 2308 50,82 £0.15,
S 55 UM £k 023 +0.11, ZH EA S
TH# R L(P<0.05, K1),

2.3 SRR MFLOTI R G AHLE P
Foik ALY BOR, E157) B A
30f AR, KE AN B AFLOT1ER

5143

mel# g 5

A RALE G R
mRNAK-F £
DUR=Rs W E ]
K P FLOT1#) &
ik, 5 #FLOT1
&Rk 506 RE
S ERERGE
X, Sfit—F
IHFLOT1S §
AN E R,
KR REAS
B RARIE.

2015-11-18 | Volume 23 | Issue 32 |



BEM F. FLOTIESEBBHARPHRANIBREN

WiREE
FLOT1 4 B 5%t
VNV N &
TEZHHEM,
FLOTI1T 86 5% 4
&I R R — A
ERER N

(49

J3aishideng®

WCJD | www.wjgnet.com

2
A100
80 FLOTUR&L
gGO—
4
e
H 40 -
FLOT1ES %k
20 +
P<0.001
0 | | | | | | |
0 1 2 3 4 5 6 7
t/mo
B
100
FLOTIE#A
80
360—
K
Bl
40 - FLOT1 5455
20 +
P<0.001
0 | | | | | | |
0 1 2 3 4 5 6 7

t/mo

B 3 FOTIREEBEEBELEGEMENFERA. A: TRE
FEITR] B: I AEAEIA]. FLOT: P& - 1.

5144

BRALFLOTI R BB LS RE( x 400). A, B: 525 HANRAZL C, D: B4 FLOTL: IFilEH -1

1k, FLOTI{E M i A joi 250 ik (B12), 157161 B
FE AP FLOTIBHPER92.35%(145/157), 5%
HAFFLOTI B %26.67%(8/30). FLOT1%&
FI7E B i = R I8 10741(68.15%), KK I 504
(31.85%) (31, K2).

2.4 FLOTIf B Eensn b Rk 5k R4
89 % & MFLOTI 3R 5 I PREFAESC R T
FAALLE H: FLOTIHRIE S8R M.
Ji9Rg /N TR A R FE R iR i B 35 TG AH
K(P>0.05), 15 MRIRIGRE . WL
L AR DL FE . . RS
JRERR . HE R R ) FIATC Cllfi R 4 15 5%
(P<0.05)(F1).

25 FLOT1 Ak 5 B4 TG0 % & FLOTImE
15 B9 B AR AE AR E]20.00 mo, (RRIE
YL AE A7 ] 64.00 mo; FLOT1ERIAE
Je FR A TR AL TCJR AR A7 I []15.00 mo, (KR
t A IR A AN 6] 60.21 mo. ANFEFLOT1#K A
T2 P55 A5 1 IR A5 A BT [ R A A7 7] 3 47
1E B EVEZE 7(P<0.05)(3R2, E3).

3171E

B g AT A BR R LR B 2 —, BB R
BT Rl 552407, WK i 5 NS e e, AR g
20084EREREGLTH45 L, FE T XN B 9 &

2015-11-18 | Volume 23 | Issue 32 |



R 1 BEARDFOTNRESIERREENARA
FLOTI
7 "Rk A
M3l 0.734
= 85 26 59
54 72 24 48
FH(S) 0.605
<55 59 23 46
=55 98 27 61
e ivh=i 0.531
BE8 31 9 22
BIRER 47 15 32
HArJED 49 18 31
E= 30 8 22
PEBA /) \(em) 0.391
<5 70 25 45
=5 87 25 62
DEE 0.152
f=vaitd 56 20 36
EEyx)id 47 17 30
AveovaKid 54 13 41
REREM 0.000
T.+T, 56 34 22
To+T, 101 16 85
IMEBBERRN) 0.000
No 45 39 6
N, 112 11 101
AANERZ(M) 0.000
M, 126 54 82
M, 31 6 25
IBFRIEAAJICC) 0.016
L+1I 68 31 37
I+1V 89 19 70

AJCC: ZEBEIRSZR=. FLOT1: ZMES-1.

TR ANFE TR IR T e, Ar)E 8260, &
FittFP R KPR R MR E SR E
Ja& T, EITRCR A, PUSIRZE. Bk, s
MHIAREY) F BRI T B 5 W2 W NG T
S FhrEe Bl BRI A e —, W
T ARG EH FU R e,

JEEElipid raft) &40 i i b a2 E [ T
HUEHBENR A i, A REE ORI A
KK 7524 (epidermal growth factor receptor,
EFGR) KREHE AT/ 1. IR LB s &
RE. FHELNBHEERAER S THt
hEETF & IS 54fE 5 i S IR
(2R KB AR (5 55 S AR B A
g E A, HPFLOTLEMERR EEEHEA

Beishideng®  WCJD | www.wjgnet.com

BEM F. FLOTIESABBARPHRIANIBREN

xR 2 BESZAEFLONFTAEZEENTEES (mean

+SD, mo)

\ FLOTI
BtiE EFx [ s

ToBBLESHE  60.21+4.52 15.00+£2.15  <0.05
REFNE 64.00+3.89 20.00+2.54 <0.05

FLOT1: ZMES-1.

Z— REW PR IMFLOTI 2 5415 514
S, AR A T AN MR PR TSR AT PTR B
FLOTI1 598 1) R A R R DA OE. Ligs e
EETIESEFLOTI 2 MRk, H S BE MBS
SR, BAN, FLOTIEA M EH A RIA
1 S5 s A BEARRAAE 4 B R 1K) 0 300
TEALFE RS S A OG, HE— RS ) ThRE S
ORI, VKFLOTI R IE @ BE AktfS
BB HFOX 03afIFRIA LI, M 7L
I 240 M g 35 .

ARSI qRT-PCR. Western blotHl4
P8 LU 7 A I PR B i e 5 AL 4k
FLOTIHZIAEN, KIMFLOTI/E B4 4
R REERIE, X5 EANCERIRE AR @i
X B IR R R 2 AT T RIFLOT1 R IA 5 B
e B IAERY . MR RN R A E
IR, SongZ B A K BIFLOT1 5 (38
(o AR %, TASHE 7E K ILFLO TR IA
5B AR TR, $ERFLOTIEA MM
i 98 1) A HE R R BT R R IR AN ). 3k — 2B
AT R ILFLOT 1 i 3k 5 IR iR . kS
SERREPATERR . AL HE RS B ME S RIATC CIlf PR
SR IEM SR, $2RFLOTIE AmRIA TR S
B (12 28 57 4 B U A O, X SFLOTI/E HiAth
T PR HR AR P ARABIESY. SR, FLOTI/E B
S H I E FALELEANTE 2, ATKEAE T 51
SEIG PRI FLOT L LA 26 R . R
B K AT RES 5 RS 1S S 8

B2, AHFIAE PR FLOTIE KHR />
B b Ak, T H S B R R R DA
R, IRATBE A B —ASE AR B, N E
(1 LIS W RTE T S AT AR HE A

4 ZEXE

1 Alston RD, Geraci M, Eden TO, Moran A, Rowan S,
Birch JM. Changes in cancer incidence in teenagers
and young adults (ages 13 to 24 years) in England
1979-2003. Cancer 2008; 113: 2807-2815 [PMID:

5145

W2 4 W #
FLOT1: R4
oy — FF AR AT &
8, AMFLOTI
KR T ER
6p213X £, Ak
15 kb, #1343k
RFAI2A R4
F48%, FLOT1
RBERTHR
4, 2845 T amhe
B k. FLOT1/% T
SPFH(stomatins,
prohibitins
flotillins, HfIK/C)
& & %%, FLOTI
Kl bm o AE 5 A%
¥, e N BAedm
JREETH.

2015-11-18 | Volume 23 | Issue 32 |



BIEM F. FLOTIESEBSBHRPHRANIBREN

W@ 530

@I 5T AR
&k F) BT F S0y
T4 — A A
R AR
B, KR KRR
SR AT
Western blotf=
qTR-PCR 7 ik #&
MFLOTI1 42 § &
B g LR F
R, A
o AR, B
R kAR A&

.

J3aishideng®

10

11

12

13

14

15

16

WCJD | www.wjgnet.com

18846564 DOI: 10.1002/ cncr.23901]

Lin C, Wu Z, Lin X, Yu C, Shi T, Zeng Y, Wang X,
Li J, Song L. Knockdown of FLOT1 impairs cell
proliferation and tumorigenicity in breast cancer
through upregulation of FOXO3a. Clin Cancer
Res 2011; 17: 3089-3099 [PMID: 21447726 DOI:
10.1158/1078-0432.CCR-10-3068]

Song L, Gong H, Lin C, Wang C, Liu L, Wu J,
Li M, LiJ. Flotillin-1 promotes tumor necrosis
factor-a receptor signaling and activation of NF-
kB in esophageal squamous cell carcinoma cells.
Gastroenterology 2012; 143: 995-1005.e12 [PMID:
22732732 DOI: 10.105315/j.gastro.2012.06.033]

Liao WT, Jiang D, Yuan J, Cui YM, Shi XW, Chen
CM, Bian XW, Deng Y], Ding YQ. HOXB7 as a
prognostic factor and mediator of colorectal cancer
progression. Clin Cancer Res 2011; 17: 3569-3578
[PMID: 21474578 DOI: 10.1158/1078-0432]

XUBELT, EESET, BKH, Bokek, X, ¥, F3%F,
EERR. Want-5aZkRI{E B g3k g 3. 5
12 Nl b2 2010; 18: 1222-1226

Zhang SH, Wang CJ, Shi L, Li XH, Zhou J, Song
LB, Liao WT. High Expression of FLOT1 Is
Associated with Progression and Poor Prognosis
in Hepatocellular Carcinoma. PLoS One 2013; 8:
e64709 [PMID: 23840303]

Jemal A, Bray F, Center MM, Ferlay ], Ward E,
Forman D. Global cancer statistics. CA Cancer |
Clin 2011; 61: 69-90 [PMID: 21296855 DOI: 10.3322/
caac.20107]

Oh SC. Update of adjuvant chemotherapy for
resected gastric cancer. | Gastric Cancer 2012; 12: 3-6
[PMID: 22500257 DOI: 10.5230/jgc.2012.12.1.3]
Chen WQ, Zheng RS, Zhang SW, Li N, Zhao
P, Li GL, Wu LY, He J. Report of incidence and
mortality in china cancer registries, 2008. Chin |
Cancer Res 2012; 24: 171-180 [PMID: 23359321 DOI:
10.1007/s11670-012-0171-2]

oAy, kB4, RRA, 2000k, 0O, BIE BT
H. PE MR EI L HIIX 2008 E IR R ATFEL 5
#r. HIE iy 2012; 21: 1-12

Ferlay J, Shin HR, Bray F, Forman D, Mathers C,
Parkin DM. Estimates of worldwide burden of
cancer in 2008: GLOBOCAN 2008. Int | Cancer
2010; 127: 2893-2917 [PMID: 21351269 DOI:
10.1002/ijc.25516]

Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers
C, Rebelo M, Parkin DM, Forman D, Bray F. Cancer
incidence and mortality worldwide: sources,
methods and major patterns in GLOBOCAN 2012.
Int | Cancer 2015; 136: E359-E386 [PMID: 25220842
DOI: 10.1002/jc.29210]

W&, B, MR S T iEnzafna TR
BER. AR Nl 2014; 22: 773-781

TR, 1P, T4, 2550, SRRt
JYRIJSIL-6. TL-10/9AR YN ISR . FhfEIlER
ZRImAd: Bhi 2012; 6: 80-83

Chang W,Ma L, LinL, Gu L, Liu X, Cai H, Yu Y,
Tan X, Zhai Y, Xu X, Zhang M, Wu L, Zhang H,
Hou ], Wang H, Cao G. Identification of novel hub
genes associated with liver metastasis of gastric
cancer. Int | Cancer 2009; 125: 2844-2853 [PMID:
19569046 DOI: 10.1002/ ijc.24699]

Han Y, Cai H, Ma L, Ding Y, Tan X, Chang W,

5146

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Guan W, Liu Y, Shen Q, Yu Y, Zhang H, Cao G.
Expression of orphan nuclear receptor NR4A2 in
gastric cancer cells confers chemoresistance and
predicts an unfavorable postoperative survival
of gastric cancer patients with chemotherapy.
Cancer 2013; 119: 3436-3445 [PMID: 23821160 DOI:
10.1002/ cncr.28228]

Lingwood D, Simons K. Lipid rafts as a membrane-
organizing principle. Science 2010; 327: 46-50
[PMID: 20044567 DOI: 10.1126/ science.1174621]
Jacobson K, Mouritsen OG, Anderson RG. Lipid
rafts: at a crossroad between cell biology and
physics. Nat Cell Biol 2007; 9: 7-14 [PMID: 17199125]
Bickel PE, Scherer PE, Schnitzer JE, Oh P, Lisanti
MP, Lodish HF. Flotillin and epidermal surface
antigen define a new family of caveolae-associated
integral membrane proteins. | Biol Chem 1997; 272:
13793-13802 [PMID: 9153235]

Langhorst MF, Reuter A, Stuermer CA. Scaffolding
microdomains and beyond: the function of
reggie/flotillin proteins. Cell Mol Life Sci 2005; 62:
2228-2240 [PMID: 16091845]

Edgar AJ, Polak JM. Flotillin-1: gene structure:
cDNA cloning from human lung and the
identification of alternative polyadenylation
signals. Int | Biochem Cell Biol 2001; 33: 53-64 [PMID:
11167132]

Dermine JF, Duclos S, Garin J, St-Louis F, Rea
S, Parton RG, Desjardins M. Flotillin-1-enriched
lipid raft domains accumulate on maturing
phagosomes. | Biol Chem 2001; 276: 18507-18512
[PMID: 11279173]

Babuke T, Tikkanen R. Dissecting the molecular
function of reggie/flotillin proteins. Eur ] Cell Biol
2007; 86: 525-532 [PMID: 17482313]

Banning A, Tomasovic A, Tikkanen R. Functional
aspects of membrane association of reggie/flotillin
proteins. Curr Protein Pept Sci 2011; 12: 725-735
[PMID: 22329548]

Glebov OO, Bright NA, Nichols B]J. Flotillin-1
defines a clathrin-independent endocytic pathway
in mammalian cells. Nat Cell Biol 2006; 8: 46-54
[PMID: 16341206]

Vassilieva EV, Ivanov Al, Nusrat A. Flotillin-1
stabilizes caveolin-1 in intestinal epithelial cells.
Biochem Biophys Res Commun 2009; 379: 460-465
[PMID: 19121286 DOI: 10.1016/.bbrc.2008.12.118]
Patra SK. Dissecting lipid raft facilitated cell
signaling pathways in cancer. Biochim Biophys Acta
2008; 1785: 182-206 [PMID: 18166162 DOI: 10.1016/
j.bbcan.2007.11.002]

Patra SK, Bettuzzi S. Epigenetic DNA-methylation
regulation of genes coding for lipid raft-
associated components: a role for raft proteins
in cell transformation and cancer progression
(review). Oncol Rep 2007; 17: 1279-1290 [PMID:
17487380]

Staubach S, Hanisch FG. Lipid rafts: signaling and
sorting platforms of cells and their roles in cancer.
Expert Rev Proteomics 2011; 8: 263-277 [PMID:
21501018 DOI: 10.1586/ epr.11.2]

Li H, Zhang Y, Chen SW, Li FJ, Zhuang SM, Wang
LP, Zhang ], Song M. Prognostic significance
of Flotillinl expression in clinically NO tongue

2015-11-18 | Volume 23 | Issue 32 |



BEM F. FLOTIESABBARPHRIANIBREN

squamous cell cancer. Int | Clin Exp Pathol 2014; 7: analysis of human Gastric Cancer tissues:
996-1003 [PMID: 24695539] revealing flotillin 1 as a marker for Gastric Cancer.

31  GaoW, Xu], Wang F, Zhang L, Peng R, Shu Y, Wu BMC Cancer 2015; 15: 367 [PMID: 25948494 DOI:
J, Tang Q, Zhu Y. Plasma membrane proteomic 10.1186/s12885-015-1343-5]

iR FRME B4R 55 A

ISSN 1009-3079 (print) ISSN 2219-2859 (online) DOL: 10.11569 20154 kA A 1% H i
SR RAF A

o ‘?ﬁﬁ o

(RFAGWEZ L) BRI

AHRR 97 GRIEVEE R B k3R, FIRHRPER S (R AR E) &R, A TR
R BRI

1 EEREHE

KA EAE A AE & 24 R E B k. WAREHE: (DIRETLCEE KRB M2 ()£ BA L5 a8 a3t
5% ARG BRI 3 P 5% B) T R 380 B SO RIBURR, FTA 8 75 153 %A, BT 1 1R
EAZSURE I SR, SRIESCTT A T (O S IPEE 4 . bk, TG, % SOl fF; il
AR R AT 5 HANAEE IR R, 1B SOF R & S R A (5)F AR TR (6)R AR WL P A 13 T AF
B BHEFEAS, PRAETCE S, QR J LA AL & AR AR SC, 7R ER AL G 2 5 S AL HERE S, (7) R BRI AR
AR B B RS L 25 A 1 2 4

2 RSN

RAGEFAT R R EH )G, WNAR T EBS TSN, A G0 8 A3 R A& F s R L G i
BWRGEEBN, MEFBLATISRNK BN GG FEF R RURET . B RS 55 1+
R REUA 1B G AL, R IR R A TR O T R A AR 2RI A R G S BT, AR ERT AR AL B

3 hR#Y

AR RIGFEZAIELAR, CoTHEE A . 1 AT A A A N 35 A 48 I gt R LK T
FYFRACH, (HRE R R T (AR ANARE) XOXE; HO): &1k uii. aA B gy 4h A s fi A
NS B AR R LGS, UL (AR NEARE) it A 2, Hg B BUR AT A .
G PR SCE AR (P E SRR AR SR LRI A, MEE R OCE R E (LS
(i BRSO R/ 2230 ) RP T Uiz SRS RS Sk Rk,

Roishidenge ~ WCJD | www.wjgnet.com 5147 2015-11-18 | Volume 23 | Issue 32 |



