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Abstract: Caveolae are specialized lipid rafts that form flask-shaped invaginations of the plasma membrane. Many

researches show that caveolae are involved in cell signaling and transport. Caveolin-1 is the major coat protein essential for
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the formation of caveolae. Recently, several reports indicated that the other caveolae-associated proteins, Cavins, are

required for caveola formation and organization. It's worth noting that Cavin-1 could cooperate with Caveolin-1 to

accommodate the structural integrity and function of caveolae. Here, we reviewed that the relationship between Cavins and

Caveolins and explore the role of them in regulating caveolae.
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H 1953 4 & P caveolae LUK, HARIELEH
Mohfes R 7 AT R 2488 . Caveolae J&4
L5 B PN B TR B L4228 50~100 nme Q TR
gty VENRR E—F B A peE, HaaE
b A B B2 AR FNE 5 5 T R R i 1ok
P ME 55 5, IS — Sl N IR il
WH UGS 0 F IR . Caveolae &
EIfe s SRR . WINZELS . RIE . B
PRI A B0 L4 P 45 1992 48, Glenney %
HIRAEMILFEREH caveolae PSS — MpditkE
[l Caveolin/VIP21 (Caveolin-1/Cav-1). W F. 5%
Caveolins # [1 %X J& Caveolin-1/(Cav-1) .
Caveolin-2/(Cav-2) fil Caveolin-3/(Cav-3) J& 4> F
4 18~24 kDa YA, HAAZEMIAI N K
M C Rumghty, W F 4L (Caveolin
scaffolding domain, CSD) Z5talssc i E - 5&E A
ZIAA AR . TR RZEAI AN DL RO I 4 2
SA A IA Cav-1 Fl Cav-2 BFRIL, T
Cav-3 FEAAET ORI B4 HY, 57
FILP A SR 5 b & TR

Cavin-1 X #%°4 PTRF (Polymerase transcript
release factor, PTRF), I E X R G | #%
B F . RNA A T 2 k5% 590 e 2k
e SR O W W A Ao B B S O 5 ) N BE AR T R i
TORWAS LR . T2 2R B A i
— P4 T2, B PTRFCT. PTRF fEh
e SRR ¥ B B RE R K 20VAL
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ORI, Hill 25 A0 Liu 25178 2008 4£F58 &
B, caveolae MYJE B [A] I 75 % 7 — 28 1 Cavins
EE, FrAEZRiHGER PTRF (25, HIEE
FEEVE N SCRE A R RERS IR Y caveolae 1Y
ZEF RN BE . BfiE Caveolins 1 Cavins B 5% &
IR, caveolae Y1) RE S AL A 2 3 AR
TR SCPR LT AR E N Ah caveolae AHIKH
[ Caveolins F Cavins P58 37F J& LA K W& 22 (7]
M HAER SRR TER

1 Cavins 5 caveolae

2001 4, Vinten %O I SARCHAR K
W, ERFIRN AR caveolae HAFTE—Fh & i
FEM. FEN 60 kDa W, XFPEAIFA
2P S FORB I R0 . L% 2008 4F, Hill %01 Liu
21898 T2 Yk caveolae HHEHE Cavins &
1. Cavins % X445 Cavin-1 (Polymerase

transcript release factor, PTRF)., Cavin-2 (Serum

deprivation protein response, SDPR) . Cavin-3

(Serum deprivation response-related gene product
that binds to c-kinase, SRBC)#l Cavin-4 (Muscle-

restricted coiled-coil protein, MURC) . Ffi A A9
Cavins #RAE S WENRIE L BENEEE & , OF Hald e =R
R INSERT I (S IR o & b 0 SRR (2 S

TEMFLE YT, SR RER cavin-1 ZFEAR
caveolae MY ¥ . cavin-1 Kt [A & Bk A4 41 fifg vp
Caveolins ISR AR |, H2 BRI
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] 1) 7% 2 38 0 I S MR B % . Caveolae 1)
B2 Cavin-1 25, [#i#31 Caveolins
FEMUEAE R caveolae H1, FEEUTER cavin-1
A4 caveolae 45 F B0, Liu 2] H /N RNA
THM T I & B, £ HEK293-Cav-1 4 fifd
1 HIE Cavin-1 VARAEAR T i PRk cavin-1
RENS 70 32 FFEAIC Cav-1 BORIBAKF; fER
ARG FE B 20 A L R 3K Cavin-1 BEG AL Cav-1 Y
TIBACETIE s BEINRER cavin-1 FEAIR Cav-1 1
kKR

Cavins & M Z & ) H Ath 5 3 78 94 75
caveolae I I . K/NLL KBl T 2 Ak vh [RI A
FEEEAER)) Cavin-1 1 Cav-1 S SE £k
T2 Cavin-2 925, Cavin-1 5 Cav-1 AUAIH
YEFH AT i@ 4 Cavin-2 S2FA . Hansen ZEH
FIA e ST vE vk BB, ZEAR N Cavin-1 B
$£ 5 Cavin-2 M HEAEHIF Y Cav-1 —BIEME &
Y1, MIMERE caveolae 454 . 133k Cavin-2
WS caveolae KAETEAS, ARl 40 i BA5
Cavin-3 7E.0 WILAR A b s 2Rk, 78 JH I S fivg 55 H:
fiil caveolae [ IAZKF-EARAY 41 Lt 1
Fik. Cavin-4 FEFENAMHRIEIKZ, TEN
KA BRH Cav-3 DIREZEAL, [FIAT Cavin-4 1
A AZ BT, ffi Cavin-4 /E°4 caveolae 5 H
A T L B 9 R )

2 Caveolins 5 caveolae

N B 20— AL A G L (eNOS) JEFETE
FJifE caveolae I —AEZIRE N, BB H
5 cSD MIEARAMY, MK ER, Cav-1
Xf eNOS WGk B A fHE/EM: Cav-1 #
caveolae [k 2: 3 eNOS HUTE L3, NO

BRI 0 5 Cav-1 5 eNOS A1 il eNOS
AT E, W NO Ry Al s s pgf
FEMRIE FITEMR Cav-1 BEIH Rl siRNA T4
JTFAIESE, BRI Cav-1 REFEIE NN
s AR Tz s T eNOS By il 1) b
P Cav-1 PRl my/ BURE S ARl T Cav-1
R K -1z S sk, BB Cav-1 7]
REE ALY eNOS MG PERIE R K+ iz
1O, Cav-1 AYZeIK 15 I 5 P9 R 40 2 K IR 7
(VEGF) MRk 2IEHCN. LI imeE w
B A0 M AR KR T 32 1K -2 (VEGFR-2) 716 T
caveolae H', Cav-1 A& )&/ VEGF Jl3 5580
M A, £ Cav-1 25 i & FA4: B 5oL,
BN Cav-1 AYFRIK [RIFEt 2 LA R4
R,

Cav-1 2 5 Z R0 A OG5 538 B A 983 .
WEALEE (Cox-2) J&RAE SN A 5 38 % 1Y) H ]
e+, BIEMMFREGRER, WM
Cav-1 5 Cox-2 454 3 5% 2%, Caveolae
i 1 HA K W R (-5 A A 8 R AR
250N &AM R rEThRe R AL, S BULE
BN Cav-1 fl Bk 8 1 am A Bk R
TGF-B {5 5l B 4e B 2T 44622 7 Rl A
KN Cav-1 SRR FHEURRAIE, (23—
S 74 R 2 i

HIEW M, R8T Cav-1
Fak TR EB R, H 5 R g0 05 R T RE 2
A, XA Cav-1 n] GEJE IR A% 31 il A
P2 Cav-1 MBS TR IE F AY AT 2k 4N i 17 5
JehEAH 5C 1) AT 4E 40 i 5% Ak it 2o B bt A 45 TR
B, ARSI E AR A R AW, fEA
FLAR b R 40l MCF10A HBE R VTER Cav-1 &34
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Jinam i JE A 5C 8 Cyclin D1 [FRIE, I 24
HLFEAM G1 JH 1 S %Ak, KB Cav-1 KiK'
A AT LA kA e L 3 B A SR SRR T Cav-1
SRLRARE « FLIR AN ) Ak AN LR Y A
A B YUIAE G, Cav-1 AT 3d i 5 M R A2 1R A0 B
Y A 5 3 58 A DG 1 15 5388 1% A T 42 o) 2L A
A G 5L AL S0 1A, Cav-1 25 5 hRe 41 it
AR R0 R R Cav-1 AT BET)
TR AL 0 DR . EREE TP L R i A
AP R, Cav-1 4T A 7 AR

3 Cavins #1 Caveolins # 4 B 1€ A

3.1 Cavins #1 Caveolins #* % 5 4 #
caveolae RY&5Hy

Cavins J2 R /M —KFHFE M caveolae
%%, thBh Cav-1. Cav-2 i caveolae Jf-4i
SHAEM R EMDY, Cavin-1 5 Cavin-2 [
Z 54 caveolae MJE . Cavin-1 2417 il
caveolae 4 MYJE ML, MM Cavin-2 &9 K
caveolae, i AP BEAYIEAS , W24 2L [H]
P caveolae MIE ALY, 1HeAh, Breen 2P
FERB, 76 3T3-L1 IRlidniferh, 2 EmFe
B, Cavin-2 KAPGH M, Cavin-1 MSTHE[R
MM, T3 caveolae ZE5MAITH IS, KA
FfgEH Cavin-2 f3RIA M2 Cavin-1 2 5
BB Y, caveolae 4544, FHH Cavin-2 5 Cavin-1
RS 54K caveolae H5H MR EM . =
Cavin-1 H AN 5 HAZE G H) Cav-1 i Cav-3
M6 B, SR AE AT JE 1 1 ) 78 5 N\ B B &1
AeAifh, Cav-1 AREE L T AR, FE ¥
BB LI caveolae 18/D, P4 A3k
1 3%; AT 1 BB 4 G 2O BARBRIIE
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5S¢ caveolae HfiHE, #Y 42 K cavin-l 5
caveolae 1FFIWKELT . H4k, Liu ZPWE5E & B
IR A0 B 4R 20/ Cavins [R5, HIFAE
M Cav-1 BY%HE, PIEHEN Cavins W] g2 i)
0B AR AR E caveolae 514

3.2 Cavins 5 Caveolins fBE{ER AT ¢MAEThEE

LR R, Cavins [FFES 5 400 £ Fh
DIREMI Y . Cavins & FAFIEIEA R A4
KRR, $ERAFRIEXD Cavins EE
PIFEFEDRE T AR A Z [0 caveolae 1)
BB 22 RS (R — {5 H RS Bl B
W -
3.2.1 Cavins 5 Caveolins A H./E &35 40 ig
FSRE

Hill %P2V 22 Fh 20 i ob o o e 4k st 35 0
Cavin-1 Fl Cav-1 W3Rk, K IHILFE S 518754
MR A8 AN A% , FLIXFIRTT DO REHCHE T caveolae
Zhkb . cavin-1 JE R BRCKE 5 55 P9 Rz 41 je v A
NO YR, BRI N B it sss . 1%
DL R G At B A TR 28 kA o LT R Y J IR
cavin-1 ZERUTERRER T Cav-1 X eNOS Ayl 7
Fi; AR, TEIRSN Cavin-1 FEk AT BN B4
I35 | 3ER% . AEIRTE BUAE A5 AR LR T R AT
MM Cav-1 BRI [FFE RE % I P sl 2 100 i 1 487 A=
JREY R L 3X— & B AT RESME T Cavin-1 % Cav-1
FIVER . AAEMRER Cavin-1l S 5HT4IEE
#. 2011 4, Bai & W5Y & PR A BET
e Cavin-1 BN, 1%k Cavin-1 GEHE
FESAMIEY . JLPAEFIE, Daniela 2158 %
PLFH shRNA () /575 F I Cavin-1 B9 15 RERSA ]
AALNOESE TR RIS Ak, TEZBIE A
WUE, Mdm2 5 P53 RAEARES, Mdm2 {220
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B F#GE PS3/P21 fR Tl piX—d e, [AlkE
& Cavin-1 55,
3.2.2 Cavins 5 Caveolins #E fE R RS

Cav-1 5 [F 28 454 T BUTTRL S8 K g i A58
Bk, Kim 2058 & B Cav-1 Bed ik A 2
TN B AN RS IR DL S iR D LA
FRAE o S5 WE 98 R BRAFAE 53 A —Fh IV B S KA
Wi AR BERT , T T Yk 17921 A7)
PTRF 2728 S50, cavin-1 LD Ak 9/
HAAEIIFIEE IR, (U2 = ERr e
TIEH K, BeliAS L, w2
PEA R UK GRS R A, 2B IERERAR
PR R e
3.2.3 Cavins, Caveolins S5J&%E

Cav-1 i i 5 B 98 20 M 19 42 22 4 FAR I T
Cavin-1, FEFUTER cavin-1 20 Ji AR Je 20 it id
2%, HeRs™ . vi TR R A S e (05
FEMF R B, mAK cavin-1 2 S8 24T 25 1Y
NFLIE MCF7 45 i g s/, H
it 25 VEREAR , 3% W19 40 ML 1) 22 247 i 24 4 T g
H IR T AY Cavin-1 SEELAY 5 i & P Angelo
ST S AR TE % A0 b Rz 40 B A0 I /N 40
PR A, Cavin-1 I FRIFAER K E R
R, Cavin-1 A4 AT BE R A E /1N 200 B i 987 210
TETE ) A s s AR T 8 05 . FE AR Z R 2
firh Cav-1 KA ZEA8 B, i iBF9E B,
B A L R g B At 21 Y (%) 9 A G o [R) A AE A
Cavin-3 iEHE#ERIIIL 2, Bai sy & A
TEFLIRIER A R DL S LR IR b Cavins 28 15K
Cavin-2 . Cavin-3 ¥HRIA T, Hit
Cavins G A AT RERCH FLIRE & SR IFFERY
RN S

Cavin-1 .,

4 B2

Caveolae H1 3 A Kt iy I 15 40 L 15 55 43
¥, Caveolins fEHHIREE N, S5 UM Z
A R R T o I A R RO B 2 Y IS T R
F7E caveolae, Caveolins, Cavins 7E4 P DL K J
PR T X 4087 Zh g, Cavins AYIX—K
PAEFRATTNS caveolae B EA T #E—2HyINiH.
Caveolins NYZ 575 caveolae A KLINRE,
A A SCHER R HAEM S, T caveolae MIRBSMIL A
HEEEAER . FFER, Cavins Bk Caveolins i H.
VEFAMBA Hoh sy sRE! . xR RS A
DA R A RIS F s HoRr DhaE , AT Ry sk
PRI I BIFE B I RIR YT S AT SR .
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