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[Abstract] Flotillin—1, a lipid raft marker protein, belongs to the stomatin/prohibitin/flotillin/HfIK/C family and participates in

various cellular activities including signal transduction and material transportation of cell membrane. It has been 20 years since it

was identified for the first time in 1997. In recent years, more and more studies have revealed that flotillin-1 plays a critical role

in the development and progression of various human diseases. This article reviews related articles in recent years from the

perspective of the association of flotillin—1 with cancer

(breast cancer, liver cancer, lung cancer, esophageal squamous cell

carcinoma, colon cancer, etc.), in order to promote the research on flotillin-1 and its application in diseases.

[Keywords) flotillin—1; cancer; lipid raft

2 T SR AR RO R 2R
JI BB T R BN — 2K . HATE &k T
100 Fh A AE . JEGETT,2015 4E Bk RIEAH 9 2%
NEARE, Bt EZE 20T B4 B BEFB L
BUAE |, T F ARG ST TS O R EIRIT T B
Bt 25 I 2 4 AR W2 (0 R ROK 8 22 149 43 12 8
S FRERAYT A BUG FIWT 552 T B 2A I R

flotillin & 1 & —Fp A 4428 11, LR W] AR

(Y75 B #8)2018-03-10
(BEE&THE IEE A KRR ER 4 7B H (81770107,81702722) .

T RE B A O e ROl B B B T L AR SOt I
flotillin £ F1 -5 8 AE (9 AT 58 1k J8% | A SRS AH OGN B 4
HERS Bl LA D flotillin—1 2 [ 72 B Hh 1 7F 5
TEAEN

1 flotillin-1 EBE N

flotillin &5 14 ¢ % A0 45 Wi b 7] 951 25 F1 < flotill -
in—1 #& [ (reggie—2 £ [ ) Ml flotillin—2 & H (reggie—

(EEBN IS %, 9 AR LT oe A BB, IF T 05 16« IR & FA T

(BIAEE J* X

i, Lo, s WIS A S E—mail : jingliucsu@hotmail.com,



824 W1 F T S 25 K 2422 4 hitp://gkzzs.hnuem.edu.cn

2018 55 38 &

1 &), TR 47 kD, &L BT 5047 = [
Pk, )iz ik HIE AR DRSFY, TEWFTE Ol 2 i
D)5 B9 R AR S R b AT S e e BT R R
G EZ v OR ST i a ) R P o i e A e S
A flotillin—1 J& F4E DUEL K A 13 DNAME 7 AL T 5
fafk 6p 21.3 X B, 41K 15 kb, BHESIY flotillin-1
B R EAT 90%HIUE , LB HESWIAT 64%H11)
PE . flotillin—1 2 FIBIN /2 J& T SPFH 2 11 5% .
flotillin-1 ) N i 254440 5 stomatin F1 prohibitin
(SPFH/PHB 5 #4380 [ 5 , 1fif C v A5 — L 1 & A &
SRR H SR A2 P AR FR A flotillin AR,

flotillin—1 & 1% A #5 B A &5 F 1, (2 58 i
N it 8 7K 45 A8 5 235 5 7 A i EE P A Ty TR Ak
o flotillin—1 2& F 2 BB 7E — A4~ 2 3 R 5% 5 (cys-
teine34) b & AR HEBEAL . flotillin—1 & 18 & #L 0T
DA 30 3K 40 M P9 22 AR AL, 0 Rk SR AR i A A0
240 A 1814

N SPFHZ: Higt flotillin £5#3% ~ Chiy

L 1 : ]
C L .

[ [ BB I HEm S A EMEE AT
B 1 flotillin-1 EBE B &M TEEEKLA[9)

5T flotillin—1 8 [ & 0 T fif 240 24 4 0% 30
A B AR R A DUIR 4548 O vt 1
BAG 5007 W R W s M S H AR 1 RO
I F) 40t 0 2 45 flotillin—1 8 [ 2 F 10 A5 28 45 4
(planar lipid raft) B 5 i 28 11 flotillin—1 £ 11 /F
h—Fh EEE AN E A RS S
1 S TGy Jo 2 o 45 A O 955 2l T S ) 48 3
AT I KA

2 flotillin-1 EASEIE

flotillin—1 & [ EZAEMF 7L s 4 rh 23k, %F A
1117, flotillin—1 £ 171 FEEFE KM 0 FE il i 48
20 A PP 3K 7 JE B R I 114 28 2 AR X 5 (219,
H i 56 F flotillin—1 £ 115 % 9 19 01 53 )0 2R 8 4R
FRAEREAEATU, Yang—xi Ou %9l Yu—jiao Deng %51
53 B ST A meta 43 M 45 SR 2 W i 26 3K flotillin-1
B 5 25 W JE TS AR OG BT R 22 R I AR
PRV TE I I 8 A AN TS 2E W) hm s . AT RS
T Z R PR flotillin-1 & 1R FHIF5—

B IR Y A ARAT AR B flotillin—1 25 115 5
OB | 75 B B X AH DGR 5% T/ & A I 45
2.1 Alotillin—1 & 15 ZL 9

flotillin—1 F FI 75 FL e B WF 78 4l e £ |,
WA 2011 4, Lin C 278 212 50 i % b &
B 129 Bil flotillin-1 2 H &35 A flotillin-1 & H
(2238 5 e R A AR A AF R BB A OC, b — AP AE
FL M 9 4 M & MDA -MB-231 Fl MCF7 i fiX
flotillin—1 & F1J5 & B, FOXO03a 4% 5 1 #1158 3
1% AKT (anaplastic lymphoma kinase)f5 5 i % ,p21
M p27 L3 cyclin D1 I A6 T AKT 38 #%
ek V88 200 0 P 384 BB AN EORI P . ABATTIACA flotillin-1 48
F1 AT R LI BT Y U AR S W AR TR AR (H
J& Nina Kurrle 552047 A [a] WL o AAT] % BRAE 3L 08
A1 R MCF7 400 i i flotillin-1 8 5 2 F A
EGFR (epidermal growth factor receptor) [ mRNA
I I 5 ZU 30 MAPK  (mitogen—activated protein
kinase) {5 738 [, flotillin—1 & 1B A Ay J& —Ff o (1
MAPK #2885 1 . & T LA cRAF (proto—onco-
gene serine/threonine—protein kinase), MEKI (extra-
cellular regulated protein kinases), ERK(extracellu-
lar regulated protein kinases), KSR(kinase suppres-
sor for RASJEIE S W), 55 MAPK 155 38 B&15,
AKT 15 538 P& 7 MCF7 4 v — 15 b T 3HOm R
EIHR EGFR #88 T AKT {5 538 B #0%  iM f AKT
7l B W EGFR ik o fbATTIACH flotillin-1
HEHAESE N ERORRAZM A, LU AKT 272
T N BPEAE IR P RE R, IR flotillin-1 £ 14
2% BN g A0 0 A AN AR R B, AN
[7) 1) W 2k ke 55 flotillin—1 25 [ X AN [+] 38 8 (1) 52
Lt W 53 T2 800, TR B AT FGE R flotillin—1
EHEMEES, mEHEASWRIRRAWIRICE
FL AT LIRS 5 22 20 AR AR 5 i v 200 N 1 5 0
FEMZGE R HEEATC, $REEA EZ TS
Rt 7 flotillin—1 & FAEFLARE O IERI A (5

T 7L J 98 200 D 2% R A R AR A A0 i R e ) S
HER flotillin—1 2 1172 miR-124 fEIEH P, miR-124
i 3 A flotillin-1 &5 F 8 H &Rk, 2 5 2L e
20 L A 1 A AN AL 2 B SCHER AR HRIE flotill-
in—1 8 FATEFLIR R A B B S BR b LR R
B miR—124 58 &% TR, BT DA SCEE 4598 A5 bRl



557 W

¥ %5 Flotillin-1 % [ 58 4E 825

SR IP G . X R 0 A D PR R HE— 2B A
7E MCF-7 40l b, miR-3908 fit & # 4L 7] AdipoR1,
TR AR AL 25 # v AdipoR1 5 flotillin—1 B 454,
T 25 W 40 L 1) 46 i R E AL R P2

20%~30% L M9 28 75 1) ExbB2 1 50%~70% &
1 ExbB3 271 . Nagham Asp Z5127E L 9 20 it
% SKBR3 1 iy 0 5% 3% W] flotillin—1 & 11 #] LA il
ErbB2 Hsp90 JE U 510 o BRI % flotillin—1 2334
Jin ExbB2 N4k, F I ErbB2 #l ExbB324, I HErbB2
(1) 1248 o7 s 2 R W2 AL 9817, 1) Nina Kurrle& i
75 7L I 98 40 M 2 MDA -MB-231 I MCF7 & ik
flotillin-1 Z 4 ErbB2 Fil ErbB3 A4 K& A AE (k2
A s SCTR HH R OR [ (45 B0, T BB H T 40 i R
14 35 4% 75 AN )3 A5 5 38 B R TR BTk

CD44 5 g 51 e 7 06 22 U0, 3L Mo 4
# MDA-MB-231 iy i 52 iE W] ,CD44 F 2 T
flotillin—1 £ 1 (19~F- T JE AL 4544, 1 A& Caveolin—1
(W RR S5 H8  CDA4 MK i 40 i 3 B &= 22 R AE 7
flotillin—1 Z& [1 (1) V- T AR AL 2544 . {FLJ2 Rl IR 52 56 TE B
Wk A AT flotillin—1 AN A2 LA % B ) P 5% 0 400 i i
B LI P AT 8 5 19 ol I 8 405 4 1 R AL 1 AT O
JITF L 25 ] i 5 A% flotillin—1 & 14 A1 caveolin—1 & 1
(B, e 2 A D A IS, Yuan Li S50F5E
W& flotillin-1 25 T FLI w41 Ml & MCF-7
3T H flotillin~1 & 15 AdipoR1 A AH EAF FI 34 Jin
SH R F TR,
2.2 Aflotillin—1 #& 15 i

2013 4 ,Zhang Sheng 55X} 196 i A i J5t
S V95 A 20 B 8 AL A IS & R flotillin—1 2K (1 7
JH 9 vh A 2 LR 05 AU SRR T O HL flotillin-1 28
1Y 2 38 5 TR /0N I DR 43 391 68 D R0 JH- 4 o 3
H 4] (cancer liver italian program stage,CLIP
stage) MR A & LTE R R A K B
IEAHSG ) 5 AR A7 ] g 3 ARG . flotillin—1 25 F1 Af
A R 9 b S7 a2 Wi 48 bR A AIUS $8 4% . Yuan Liu 45
JH SDS-PAGE | i B[} 300 7 il 4 93 21 Ak [ B IE 52
SR 2 2 L R 55 40 406 T 19 flotillin—1 £ (1 A1,
L i A SR S A SV LR S, R A
ZH 2 ST 2 i N R AL A5 A T AKT A 1 3 X
B, AE g 4 240 B flotillin—1 2 13 i 45 &5 4 o

AKT 1 Thr308 1 Serd73 #f i 1k 7K F & 3 44 & | {5
53 P Bl R R R,
2.3 flotillin—1 & {45 fili J5

Li. Hui 5525 106 -l /1N 40 A il 96 24 U 5% J5
K flotillin—1 & 14 & mRNA 7 /1N 20 it fii Je v e
9 5 L G R AR L g o A /D 4 M A g 2 21
flotillin—1 F& [ 3R 3K /K -5 Bhgd K/ | Bbdgd 4339 ik
ELEs 6 B 52 AE A 2G  f 2#3A flotillin-1 2 1 B & R
W4 R Z JR9R . Peng—Fei Zhang %P9 [A] kL4
th flotillin—1 B 112 il B g 1) Ik L0 445 5% 4% L2 T 1
WEAERR G, HEI_E R Y flotillin—1 2 11 7T i 7 i
A 1) 2 R ML vy T T A € T AR Sl N A0l
JE 2 W48 AR MBS 15 85 . Ksenia—A - Arkhipova %5
I 2 3 A 7 i s 2H 2L R0 55 2H 21 )5 & B flotillin—1
T mRNA ZKF- 55 2140 Jf 5% A 85 11 mRNA 1)
PR AR AH I, HELAAHL S AE A B
B AT R AL/ N () 5 IE B flotillin—1 & 11 7] LA
Z 5| 4N & [ B 2 H OF i 2 B —catenin/
WINT 38 [ 3 42 /N 240 e Pl Jes 240 B 1) 348 0 0 5 A5 201
B, Ai—yun Guo 55 78 Jili g 1 A N AR S 512 56 39
—UER] flotillin—1 £ 17 & — Fi 42 i b 983 22 722 R 3
PR BUE R BB,
2.4 Alotillin-1 & 15 & R

XF 432 1) £ 48 5 R 5T )5 & R flotillin—1 &
12235 55 10 45 B IR 88 52 0 43 01 R0 A= A7 B[R] AH 56
HE— 2D B BLSE B U W] i R X flotillin-1 &4 H A 24
figfe IR 957 Ji 988 K T %k B CZH 988 . Nuclear factor-B
(NF-kB){55 53l % 7 2 E A ie p R 2R, 9
ERMXAFEG flotillin-1 FEHA X, @HERIX
flotillin—1 £ F1 /i3 73 2 MR SR FE I 7 o (TNF-a ) 3
NEFE L4, F X 5L NF-KB 15 PR 22 0408, {12 20
Ja3E 5 BE & B c-myc A1 EGFR 3% , p53
p16 1 1% 5 A5 A0 A6 4 W IR I 1) 7= A= FR Jig 2% 1)
ARG (E A HARALHIAT 98 T i 19 A £ flotillin—1
B B X e A 5 B s Rl kA VR R
2.5 Alotillin-1 & 1545 b ¥

flotillin—1 2 {41 7T LA B Bl 4 25 B 5% 32 1K 4 (glu-
cose transporter type 4,Glutd ) 5 2 4 J B, #4075
[ R AL IR 2R KA AR B AT B AR AR
SRAE I 45 W 98 P flotillin—1 & 1 4% 1E % 41 40



826 W1 F T S 25 K 2422 4 hitp://gkzzs.hnuem.edu.cn

2018 55 38 &

ik L, (5 Glutd 76 1E % 28U 55 L 4Uh 2% AT
22 59182 33 H e g i PR B 3R AN B  flotillin—1 22 1
S%ﬁEEBmmmmmMmmmmlcm9
WA A G o RS G ke T LUAS Bl e ] fe g
241 kTR A 1 A R B B 44 P o A P9 AR S 8
HLHI,
2.6 flotillin—1 && 15 H. & il

Wen Gao % Jf] TMT(tandem mass tag)4 4 LCMS/
MS 07 R B e A 2R 55 25, KIS
A4 55 AL 2UA B 1 flotillin-1 & (1 £ 1k, IF
K flotillin—1 & 1 )2 B 9 (19 W 76 5 F br 5 95,
Arata Tomiyama ZPV& 3] flotillin- I ALK (anaplas-
tic lymphoma kinase )% & . #AI% flotillin—1 2 14374
5 ALK 6 VR i il B8 15 5 00 1 o e s e s 22 b
IR flotillin—1 25 (I RB TR, flotillin-1 &M
55 ALK 254 08055 520 ALK 155 38 B2 i 25 20 o
A EAER A R Z RN, Ksenia—A Arkhipova %5

I 35 X B ZH SN R 0 4 2145 0 55 AL AR L )

K I flotillin—1 & 1 mRNA 5 1 41 g 5t #% & &
H mRNA A fR5E A G, LR flotillin-1 & 4
5 5 009 B g 40 D PC-3 hn s 3448, (HAREIALE H

B SRASBARREY ) flotillin—1 & 78 B 4l g i 3
AL 7RG T 5 IE AL U,

Xt B AR SC BT AR A O flotillin—1 78 Ji JiE
TS A P T BRI R R — R
o Ji 0 F 5 4 2% B flotillin—1 28 {1 76 8 i b R 1k 3%
b AR A TR BE VR D sl kAR S £
FofvJe o V5 1) 3 FH 40 - . DR SR RO PE T v
6 TR Dol A 9 3 PR A T AT A A S 1 A ik
— B, B R, TR TS 5E
TEH 0155300 B 0F 1 A S e 2 L 1% 7 355 SR G I
B P R X Bk AT R 2 R 1) T 2 4
WA RRIT R, 8 flotillin—1 8 A 7 7] Fl Jf A
BT AN — BB A R sk B FLE T
H A7 20240 JE P — iy T AT R 4 T2 A
KA AR, 55— J5 T 0T g &t T flotillin—1 #& 11
(23K 32 15 TR SR A FNGst A6 75 S, Fef e =
TAE A & B flotillin—1 £ /92 15 Al LUBE & 40 i 15
Fr % P AR A AL FRATTHE DN X T RE S
flotillin—1 %F{E—Wﬂm@ﬂ%ﬁ@ﬂa&ﬁﬁ%ﬁﬁ%o

3 4iE

A SCHESE T flotillin—1 25 11 76 62 45 FL AR 7>
JFF IR 10290 i g 7 £ AR DR R Y 45 M A T Y
ZPEAE P AR SE BT R B flotillin—1 2 1 1E

SEBIR B 7> AL 2 — P, (R A
E@ﬁi%ﬂéé%%ﬁﬁﬁ%ﬁ%ﬁﬁmﬁ i AR e 2
flotillin—1 B 55 b J83 17" 5 22 b, ik Rl BT 7% 5% 16 R
I B AR IO B S ORI PR TR A
KR 73 A IR PSS A 0 AL 2% B A5 5

REWTH5 B EARICHE A flotillin-1 78 F 5R£
SO S TR, HZS 5N Z

i o FEUREE flotillin—1 25 1AL E /8 £ BT 20 4F HE
2% B SCHRF B flotillin—1 & H 5 %0 i WF 58 588
b T D B B Ay BEA SCREAE KT flotillin—1 25 FITERR
o T B AT 2 RIS L o FH A BT )

SE

[1] E. RIVERA-MILLA, C. A. O. STUERMER, E. MALAGA-TRIL-
LO. Ancient origin of reggie(flotillin), reggie-like, and other lipid—
raft proteins: convergent evolution of the SPFH domain[J]. Cellu-
lar and molecular life sciences: CMLS, 2006,63(3):343-357.

[2] T SCHULTE, KA PASCHKE, U LAESSING, et al. Reggie-1 and
reggie—2, two cell surface proteins expressed by retinal ganglion
cells during axon regeneration[J]. Canadian Metallurgical Quarter-
ly, 1997, 124(2):577-587.

[3] J SCHULTZ, F MILPETZ, P BORK, et al. SMART, a simple mod-
ular architecture research tool: identification of signaling domains[J].
Proc Natl Acad Sci, 1998,95(11):5857-5864.

[4] N TAVERNARAKIS, M DRISCOLL, N C KYRPIDES. The
SPFH domain: implicated in regulating targeted protein turnover in
stomatins and other membrane-associated proteingJ]. Trends Biochem
Sei, 1999, 24(11):425-427.

[5] IOANNIS GKANTIRAGAS, BRITTA BRU GGER, ERNSTPETER

STU VEN, et al. Sphingomyelin—enriched Microdomains at the

Golgi Complex[J]. Molecular biology of the cell, 2001, 12(6):1819-

1833.

DE GASSART AUDE, GEMINARD CHARLES, FEVRIER BENOIT,

_
S

et al. Lipid raft—associated protein sorting in exosomes[J]. Blood,
2003, 102(13): 4336-4344.

[7] STRAUSS K, GOEBEL C, RUNZ H, et al. Exosome secretion
ameliorates lysosomal storage of cholesterol in Niemann —Pick

type C disease[J]. J Biol Chem, 2010, 285(34):26279-26288.



557 W

¥ %5 Flotillin-1 % [ 58 4E 827

[8] SANTAMARI A A, FERNANDEZ PL, FARRE X, et al. PTOV-
1, a novel protein overexpressed in prostate cancer, shuttles be-
tween the cytoplasm and the nucleus and promotes entry into
the S phase of the cell division cycle[J]. The American journal of
pathology, 2003, 162(3):897-905.

[9] MF LANGHORST, A REUTER, CAO STUERMER. Scaffolding mi-
crodomains and beyond: the function of reggie / flotillin proteins[J].
Cellular and molecular life sciences: CMLS, 2005, 62(19-20):2228-
2240.

[10] LIU Y, LV J Y, SHI J F, et al. Targeting the raft—associated

Akt signaling in hepatocellular carcinoma|J]. Biomed Res Int, 2014,

2014:836025.

[11] VOLONTE D, GALBIATI F, LI S, et al. Flotillins / cavatellins
are differentially expressed in cells and tissues and form
a hetero—oligomeric complex with caveolins in vivo. Characteri-
zation and epitope—mapping of a novel flotillin—1 monoclonal
antibody probe[J]. The Journal of biological chemistry, 1999, 274
(18): 12702-12709.

[12] EDGAR A J, POLAK J M. Flotillin—-1: gene structure: ¢cDNA
cloning from human lung and the identification of alternative
polyadenylation signals[J]. The international journal of biochem-
istry & cell biology, 2001, 33(1):53-64.

[13] GLEBOV OLEG O, BRIGHT NICHOLAS A, NICHOLS BEN-

JAMIN J. Flotillin-1 defines a clathrin—independent endocytic
pathway in mammalian cells[J]. Nature cell biology, 2006, 8(1)
46-54.

[14] GLEBOV OLEG O, BRIGHT NICHOLAS A, NICHOLS BEN-
JAMIN J. Flotillin-1 defines a clathrin—independent endocytic
pathway in mammalian cells[]]. Nature cell biology, 2006, 8(1):
46-54.

[15] OU Y X, LIU F T, CHEN F Y, et al. Prognostic value of
Flotillin-1 expression in patients with solid tumors[J]. Oncotarget,
2017, 8(32):52665-52677.

[16] DENG Y, GE P, TIAN T, et al. Prognostic value of flotillins
(flotillin—1 and flotillin-2) in human cancers: A meta—analysis[J].
Clin Chim Acta, 2018, 481:90-98.

[17

—

LIN C1, WU Z, LIN X, et al. Knockdown of FLOT1 impairs cell
proliferation and tumorigenicity in breast cancer through up-
regulation of FOXO3a[J]. Clin Cancer Res, 2011, 17(10):3089-
3099.

[18] AMADDIT MONIA, MEISTER MELANIE, BANNING ANTJE, et
al. Flotillin-1 / reggie-2 protein plays dual role in activation
of receptor—tyrosine kinase / mitogen—activated protein kinase
signaling[J]. The Journal of biological chemistry, 2012, 287(10):
7265-7278.

[19] ESWARAKUMAR V P, LAX I, SCHLESSINGER J. Cellular sig-

naling by fibroblast growth factor receptors|J]. Cytokine & growth
factor reviews, 2005, 16(2):139-149.

[20] KURRLE N, OCKENGA W, MEISTER M, et al. Phosphatidylinosi-
tol 3 —Kinase dependent upregulation of the epidermal growth
factor receptor upon Flotillin-1 depletion in breast cancer cells[]J].
BMC Cancer, 2013,13:575.

[21] LI I, LUO J, WANG B, et al. Microrna—124 targets flotillin-1 to
regulate proliferation and migration in breast cancer]J]. Mol Cancer,
2013, 12:163.

[22] LI Y, SHAN F, CHEN J. Lipid raft-mediated miR-3908 inhi-
bition of migration of breast cancer cell line MCF-7 by regu-
lating the interactions between AdipoR1 and Flotillin -1 [J].
World J Surg Oncol, 2017,15(1):69.

[23] ASP N, PUST S, SANDVIG K. Flotillin depletion affects ErbB
protein levels in different human breast cancer cells [J].
Biochim Biophys Acta, 2014, 1843(9):1987-1996.

[24] PUST S, KLOKK TI, MUSA N,et al. Flotillins as regulators of
ErbB2 levels in breast cancer[J]. Oncogene, 2013, 32(29):3443-
3451.

[25] DONATELLO S, BABINA 1T S, HAZELWOOD L D, et al. Lipid
raft association restricts CD44 —ezrin interaction and promotion
of breast cancer cell migration [J]. Am J Pathol, 2012, 181(6):
2172-2187.

[26] ZHANG S, LI J, HE F, et al. Abnormal nuclear expression of
pygopus—2 in human primary hepatocellular carcinoma corre-
lates with a poor prognosis[J]. Histopathology, 2014, 67(2):176—
184.

[27] LI H, WANG R M, LIU S G, et al. Abnormal expression of
FLOT1 correlates with tumor progression and poor survival in
patients with non-small cell lung cancer [J]. Tumour biology,
2014, 35(4):3311-3315.

28] ZHANG PF, ZENG GQ, HU R, et al. Identification of Flotill-
in—1 as a novel biomarker for lymph node metastasis and prog-
nosis of lung adenocarcinoma by quantitative plasma membrane
proteome analysis[J]. Journal of Proteomics, 2012,77:202-214.

[29] ARKHIPOVA KA, SHEYDERMAN AN, LAKTIONOV KK, et
al. Simultaneous expression of flotillin—1, flotillin-2, stomatin
and caveolin—1 in non-small cell lung cancer and soft tissue
sarcomas|J]. Bme Cancer, 2014, 14:100.

[30] YANG Q, ZHU M, WANG Z, et al. 41N is involved in a flotillin—
I/beta —catenin/Wn t pathway and suppresses cell proliferation
and migration in non-small cell lung cancer cell lines[J]. Tumour
biology: the journal of the International Society for Oncodevel-
opmental Biology and Medicine, 2016,37(9):12713-12723.

[31] GUO A'Y, LIANG X J, LIU R J, et al. Flotilin—1 promotes the

tumorigenicity and progression of malignant phenotype in human



828 W1 F T S 25 K 2422 4 hitp://gkzzs.hnuem.edu.cn

2018 55 38 &

lung adenocarcinomalJ]. Cancer Biol Ther, 2017, 18(9):715-722.

[32] THORN C C, FREEMAN T C, SCOTT N, et al. Laser microdis-
section expression profiling of marginal edges of colorectal tu-
mours reveals evidence of increased lactate metabolism in the
aggressive phenotype[J]. Gut, 2009, 58(3):404-412.

[33] MYUNG J K, YEO S G, KIM K H, et al. Proteins that inter-
act with calgranulin B in the human colon cancer cell line
HCT-116[J]. Oncotarget, 2017, 8(4):6819-6832.

[34] GAO W, XU J, WANG F, et al. Plasma membrane proteomic analy-
sis of human Gastric Cancer tissues revealing flotillin 1 as
a marker for Gastric CancerlJ]. BMC Cancer, 2015, 15:367.

[35] TOMIYAMA A, UEKITA T, KAMATA R, et al. Flotillin—-1 reg-
ulates oncogenic signaling in neuroblastoma cells by regulating
ALK membrane associatior]J]. Cancer Res, 2014, 74(14):3790-3801.

[36] GOMEZ V, SESE M, SANTAMARIA A, et al. Regulation of
aurora B kinase by the lipid raft protein flotillin-1[J]. J Biol Chem,
2010, 285(27):20683-20690.

[37] OKAMOTO T, SCHLEGEL A, SCHERER PE, et al. Caveolins,
a family of scaffolding proteins for organizing "preassembled sig-
naling complexes" at the plasma membrane[J]. J Biol Chem, 1998,
273(10):5419-5422.

[38] Rejendran L, Knobloch M, Geiger K D, et al. Increased Abeta
production leads to intracellular accumulation of Abeta in flotill-
in—I-positive endosomes [J]. Neuro—degenerative diseases, 2007, 4
(2-3):164-170.

[39] JOHN B A, MEISTER M, BANNING A, et al. Flotillins bind
to the dileucine sorting motif of beta—site amyloid precursor
protein—cleaving enzyme 1 and influence its endosomal sorting
[J]. FEBS J, 2014, 281(8):2074-2087.

[40] KORHONEN J T, PUOLAKKAINEN M, HAIVA LA R, et al.
Flotillin =1 (Reggie -2) contributes to Chlamydia pneumoni-
ae growth and is associated with bacterial inclusion[J]. Infection

and immunity, 2012, 80(3):1072-1078.

[41] LI Q R, ZHANG Q, WANG C Y, et al. Invasion of enteropathogenic
Escherichia coli into host cells through epithelial tight junctions
[J]. Febs Journal, 2008, 275(23):6022-6032.

[42] GEMMA C, BERNSTONE L, SANGANI D, et al. HIV entry
in macrophages is dependent on intact lipid rafts [J]. Virology,
2009, 386(1):192-202.

[43] KOCH G, WERMSER C 1, ACOSTA T C, et al. Attenuating
Staphylococcus aureus Virulence by Targeting Flotillin Protein
Scaffold Activity[J]. Cell chemical biology, 2017,24(7):845-857.

[44] HUTTON M L, D'COSTA K I, ROSSITER A E, et al. A He-
licobacter pylori Homolog of Eukaryotic Flotillin Is Involved in
Cholesterol Accumulation, Epithelial Cell Responses and Host
Colonization[J]. Frontiers in cellular and infection microbiology,
2017, 7:219.

[45] GARCIA -FERNANDEZ E, KOCH G, WAGNER RM, et al.
Membrane Microdomain Disassembly Inhibits MRSA Antibiotic
Resistance[J]. Cell, 2017, 171(6):1354-1367.

[46] JERMAN S, WARD H H, LEE R, et al. OFD1 and flotillins
are integral components of a ciliary signaling protein complex
organized by polycystins in renal epithelia and odontoblasts[J].
PLoS One, 2014, 9(9):e106330.

[47] JIANG M, JIA L, JIANG W, et al. Protein disregulation in red blood
cell membranes of type 2 diabetic patients|J]. Biochem Biophys
Res Commun, 2003, 309(1):196-200.

[48] GALAZIS N, AFXENTIOU T, XENOPHONTOS M, et al. Pro-
teomic biomarkers of type 2 diabetes mellitus risk in women with
polycystic ovary syndrome[]]. European Journal of Endocrinolo-
gy, 2013, 168(2):R33-R43.

[49] CHEN K, WU Q, HU K, et al. Suppression of Hepatic FLOTI
(Flotillin-1) by Type 2 Diabetes Mellitus Impairs the Disposal of
Remnant Lipoproteins via Syndecan—1[J]. Arteriosclerosis, throm-
bosis, and vascular biology, 2018, 38(1):102-113.

(AXB# E#HZ)



