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EXELSBEGREIL T, RE@ILL B mILeE ) LT o) k4t
B, kR aX b mieiE B ) — K F &R it d &5 5T (cell adhe-
sion molecule, CAM), £ ¥ # &% (integrin) X % £ & T 8 — K ZE W 5T,
FEmlaEsheyidfe T, BOENAI DS, A EE, EREE
HTF, BoEANRELAEFTI. RN ERE K EF B IEA X
EoFNHRAERAL S TAH, B @ICEE W 5T 5 L Buikegin
Bl GEBRRAINFOETHT, THRESETEEMILERE R @A
A R B AR AL a9 R AUE], FAR SRS SRR GG T T k.
http://www.sibcb.ac.cn/Pl.asp?id=3

BERERLEIFIENLH

Bow KEE MREER Rl
(PR LA R Rb T S A 5 IR ST AN 7 K T 456305, L 200031)

WE &S F(integrin) 2 — K T 209 iR B AL T, 2 B of PR L AE i dF sk sn
PG TR R 3T RBRAL . B SR MR AL R AL, B, AL SR mIREEAS A R LR
FRENEAEFREXREER., EEENDRRITHERALE SO FREELITNF91E 54T
0B &AL, HEoFRFNZ MR R A BRI LS AmAm. B A, A ST FNF T 7
FLBIRN, AR AN, oF F e R AW B2 | talinfe kindlin3F Je i 842 & & 46 PRI &
FlAeey; (22 o TR AR L FOMNE T RV . ZXESANBT HAEELSZT TG ES
aT BARK ST HA.
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Mechanisms Underlying Integrin Deactivation

Lu Ling, Zhang Youhua, Lin Changdong, Chen Jianfeng*

(State Key Laboratory of Cell Biology, Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological Sciences,
Chinese Academy of Sciences, Shanghai 200031, China)

Abstract Integrins are a family of o/p heterodimeric cell adhesion molecules, playing key roles in a number
of important biological processes, such as immune responses, leukocyte trafficking, maintenance of tissue homeo-
stasis and development. The function of integrins is dependent on the dynamic regulation of integrin affinity and its
intracellular signaling. The abnormal integrin activation and deactivation are associated with many human diseases.

Studies have revealed that the binding of intracellular proteins, such as talin and kindlin, to integrin cytoplasmic tail
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is a critical step for integrin activation. However, less is known about the mechanism of integrin deactivation. In this

review, we aim to discuss the recent progresses in understanding the mechanisms underlying the integrin deactivation.

Keywords integrin; affinity; deactivation

HE5 2R (integrin) e — 8 H ZE (1 41 i 2 10 6 B 2>
“F(cell adhesion molecule, CAM), #& Ha RBP4V &
T AR LA B AL R U 2R A H A, 7ERHES)
Py S I T 18K AN [F] F) oy KL T 8Ff AN [] (1) BV,
55, L B R D24 R AN R ) HES R S R AN AL
MW AMRREE, —Jr s S S A, g
55 40 g A0 JE J5T DA A0 5 0 Jir AR 2 T PR R B AE T
Iy 73 AT RLBU i A% 3 5 B4 -, R T A BN
T MM ZUE A Hif, A, e s
PV EEAVIEIE GV acE = EP S S

R R T R AR T o L TC AR 45 5 S R
Hprh SFE SRS RE. BERmhx
B2 51V 2 NPT, 065 Bk I 25 L A f 5 o P
A6 0y e A S BRI AU 25 5 | R SE R RE S5
P U8 FEAN A WCEIEAE AR S5 IE DL, 400
SN S e o N0 N /i /TR < E | MR A 4]
B, RPN B S S RSN o 2 40 i 38 B3
TS E L BAH ORAR 5 B B A 0, — 25 i
FEHRE, Wtalin 855 BPRES RAMA D, T i
1) & (inside-out) K115 5 175 45 22 AT 3 IO RIS 1tk
R AR g A R R i T PR AG T PG 45 310 e
L Se WINVESE AL TN =F RER (S IE N TTRIN
N, HEG BN R e 20 B th A talinFlTkindlin b5
BV HE N B 45 G R U5 S8k, AR S
SMCR R F S SR DLt D i RS RIS
LA UL N RE L 22 A AN D RS T ) 2R 7% (clusstering), i
L AR 1] A (outside-in) {5 4 S U0S AR . 84 0 9 15
SIS .

SRR T2 RINDIRET PN 5, Res (k4
B FE AL A TR 20 A B PR B ) S5
HHATY TG R R 2 E D T RS R
a1 SO i R U 2 TR S S R A e e
FURH SG R4  E FORIE SR 5D o BT IRIT 9
W], HE5 R ZE L BIHLE] E2AT = (1)3E S+ talinfil
kindlinfE 845 R BIVFE LIS & (2) MRk 4 i st L4
R RILACE M Q) IS R S RS S0k
ke AEA ST, JA T8 E LA E=ANT5 A 44
S F BRI O R 1 S SR B 2 T BLEN(1B12) o

1 BEZRIELBSFHLE

BERMH A RIMS S, — s gE )
SR —ANFL B ) S5 R IR R . B 3R I N B
SRARHL, (HE XS R TR A IR EE R . 3
7 I P B I 2 AR 17 4 v P R ~Y, ol kT
33t (1) GFFK R B 30T 553 1) LLv-iHDRJF %1/
i 7K SR B BEAH BT, AERF M BOAH L5,
A5 F R TR PR (4T BOoIRAS 5 1T B P B iR 43 I
W] DA e G g E AR IR v IR A, AT i
PEEE R P BFTE I, o BN I SE AT A — AN
NV PR M A B[R DB AR LAV AL 5 21

BB EPIIE A BIL &AW, 5
Il U B i P NP XY FHZE 5835 1) Nxx Y 72471 o X PR A
750 25 7 W IR AN I 24 R 45 45 45 4938 (phosphotyrosine
binding domain, PTB)I1J 45 A7 1, —245 4 PTBSS 1)
i S B T AR R E DN TN RRE e S AN
H A s A, talinty 3845 32 BV L Jf P BL & & 2 %
BRI R L], Taline 413 & £G4
RO Z A B A, AR R AR ORI 2k
T2 Ak, HSk 5 1Y) FERM(band four-point-one/ezrin/
radixin/moesin)£5 #J3ek H1 F1. F2H1 F3 = A0 &5 4y ek
. Horh, F3g5yBrb 547 PTBA IR, K 5E 1%
PTBZ: itk talinfig % 25 & 31 B HE M NPx Y751, 5B
VT o 2 SE TR Y R, AT AR oI 6 BT
FEZ TR AR EAE A, 5 A2 ok R,
kindlin 2 15 5 A7 — AN SB[ FERM &5 44127, 3L
TR PTBAS M S RE % B 3 5 31 B AL I oy Bz
JIE sty ) Nxx YAH BAE L, I talinfif AL 24 5 3 000 Uit
Ai, G A T LUl I 5 4 g 40 35T (extracellular
matrix, ECM)[¥] 45 & FF 71 talin [ P ) T 305 M (S
I, WS R

2 BiFE%StalinFlkindlin 5B S5 &4
MM FIEERIEL

Talin & B & 22 05 40 (10 8 20 #8282 i
kindlin 38 i £850 talin 5 3845 28 1 45 45 W [A) V5 L3
HEV, ik, 5545 BH S talinfl kindlin 5 B 75 F (1)
gE4 AT DA R A RS Ak
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AL -

Extracellular ligand

Outside-in

activation/

Inactive integrin

(o) ®)
0
Inside-out . f

activation M
Talin

Kindlin

A 2n] DL Y inside-out flloutside-in XX [a) 4% s 5 A5 5 R #4548 & Z D) fi .

Kindlin "\

B

Talin

™~

Active integrin

) Talin

Kindlin
/ Vinculin:
Actin

— 7T, IS 52 1 intaling kindlinn] PSS 4 B4 4 21 0

WEBL, 515 15 Z BV (0 i P9 45 A SR Bt 23 T I Il “ e R A% 5 R M AR G A R — AR AR AR AT 15 R, I — 1R My inside-

outfi G T Iy —Jrih, e F L AR X L NS EE R & 5 15

BRI AL G AR NRIAE AN N B 1 PR 2R AR, R SRS I N A 5 20 7,

WO BN A N A i8R, X R FE R Aoutside-infE T4 S . 45 BEESEE (focal adhesion kinase, FAK)Flvinculin 55 4545 25 i P B 45 & et

s talindtl 8 75 R PR AL RIS 40 17 2200 45 1, IS8 il s %

Integrin could transmit signals bidirectionally across the plasma membrane. On one hand, binding of particular proteins (such as talin, kindlin) to integrin
cytoplasmic domains induces conformational changes that lead to integrin activation via inside-out signaling. On the other hand, ligand binding triggers
the propagation of extracellular conformational changes of integrin across the plasma membrane to the cytoplasmic domains and activates intracellular
signaling via outside-in signaling. FAK and vinculin binding strengthens the association between talin and actin, and this tension is thought to be a crucial
factor for the full activation of integrin.
Bl BERFRERIFIEE
Fig.1 Integrin affinity regulation

21 BSHEPILELEESEHDOKL. ICAP1F
filamin

T4 3, 45 28 BV M A B P AN DR 1 7
B (I i i 1Y) NPXY FZE i i B Nxx Y 731 ) & PTB
g5 E A, — L5 PTBE M) 82 1140 1 e %
HIEa G mmE G 2100 ™ Hir, 20Kk
H17R 5 PTBE MK EE 1 7 TR S G 5 B
L N B g AP, o (49 tensinl -4 numb
5554 1 1(docking protein 1, DOK1)REWE 454 %)
BILFEINPXY)PH, 5 talingE A7 S ES. AW
FEUEH], DOKL AJ DA HE-5 28 135 14 129, R 1 P
SRCHELL BRI BL. B2, B7THEA ZE W EENPXY TS
(1) 1% 2 1% 7] AR K B2 19F DOK 155 B3Il 55 il N B i)
S50 o BT IR 2R 1 R Ak 23 I talin 5 B 5 R 1)
SEAME, PRI, SRR R AL ] e 7 4% talin /i 3 1) 2
G R WAH DOK 1/ 385 28 2 ih b 2 T e fit—
TP 4 FH O, BARYLEIA fr ik — 0T 9T

o3 L8 PTB AR [ 17 1 45 & 2 5 1) Nxx Y )7
%), 4 Shcw DABI1(disabled homolog 1), DAB2
FIHES Z M N 25 R AR DG 1 1 (integrin cytoplas-
mic domain associated protein 1, ICAP1)?7, i
ICAP1RERF S Ve 45 5 B 1AV L i P Bz 3 FNXx Y
PR30, ICAP AT BEHYE 5 1 2 113U 11(Calcium-
CaM-dependent protein kinase 11, CaMKII)fif [ 14
ML S BLAIZE A, [R5 Fr talin( 25 A, T
IR 2R G A P12, ICAP Lk 2k ] AR E 45 3%
WA, I HLICAP LR R 1R /)N P Bl A #5522 MO
0 1 4 R 4 B R B 15334 AT, TICAP 12— B 22 1)
BAEZRMMEEA.

91 22 45 1 (filamin) ELAR A H PTBE 4 45k, (H g
i RIS 22 PV N Be & 5 T S 2= IS AL,
1M filamindi 25 ) <5 5 | S 40 i 26 [ 38 5 2505 1k . WS
KB, filamin Al talinfE 3845 22 BV FE 1) 45 A i &,
A, filamin n] 380 5% 4 talinE BV 3 i Py &5 # eI
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[R5 BT RN BB AL AR Th RE 530, Mig- HE 0 M 36 T 4 & SIS Ak T2 N 40 e . Js
filin /& filamin [l 45 & 8 (1, RGN0, AHP-ECM AR EL 40 B R B 4F 4 4i i v, SHARPIN f 3 ik
R E AR, et P i filamin by BILEE M G2 ATRAMHIE S 2 1 DAY, SHARPINGS &5 7E o
A RGN, L P B v A ST ) WK GFEF 4, i A 1 e e 31 i
2.2 EE5 Rl ELEE5EHSHARPINFAIMDGI (1)K 18 0] LU B L3 JE i LLv-iHDRJF 471 v )

BEHF VR GEA FEES M HRN, R TAE B SR, 035 25 4 TR T
BH%5 talingk kindlin 55 VI (1) 45 & i S04 5 2205 (4T B IR A, 575 SHARPIN A il I 55 ol HE 45 4
o P LA, BEE 2 ol AR M A AT 5 i L AT AR ABL R ~F MRS ERAT R AN & i . [, R,
J741 GFFKR, M S iF BRI I8 1) 45 65 4 11 R i 72 SHARPINF] LAl talinFl kindlin 5 PP I [ 45 4140,
UNGITOE 32 S PR itE, SHARPIN (1416 Th fi 5 55 e i sk 2 ()57 BH A

SHARPINZ £ /N 73+ RNA(RNAI) i 1% Hh filltalinFlkindlin 5 PP 3L [ 2545 10 &l i AR Eh ik
(1) B1AE 5 2 3G 2 1, SHARPINGR 2% nJ LU SEPLI, i FF 2B T

(A)

Clasp stabilisers

Tail binding
talin competitors Inactivators o
2
/ Interfering ligand
Trafficking binding
regulators

ap
Rab21 ’k
B
B) CIBI(allb)
LRP(B1) . Nischarin(a.5)
D1(. N
) w Rab21(a2,05)
PKC(B1,B3) P120RasGAP(02)
Tensin(B1,83.85,87)  DABI(BI.B3.B5 MDGI
R D’/\vig;g;;“’ (al,02,05,a6,010,a11)
Numb(pB3,B5) AB2(B3,p: SHARPIN GIPCI1(a5)
Filamin(B1,83,87) MS)
DOK1(B2,3,85,87)  ICAPI(BI) al  KLGFFKRPLKKKMEK
Talin(all B) Talin(@ll p)  Kindlin(all B) @2 KLGFFKRKYEKMTKNPDEIDETTELSS
Bl KLLMITHDRREFAKFEKEKMNAKWDTGENPIYKSAVTTVVNPK YEGK a4 KLGFFKRQYKSILQEENRRDSWSYINSKSNDD

'] KLGFFKRSLPYGTAMEKAQLKPPATSDA
allb  KVGFFKRNRPPLEEDDEEGE

Ar FE FIT AN S e n] DU b Rk 20 AR 2. (1) 3 Grtalinflikindlingh £r; (2) 815 3 AR PR PR AN M A 45 32 %
1% (3)MMPSIl I i A R ECAPIE S R INGT 5o S350, BRI &S AL TG TR Bk, A7 T 458 B o R #h
WA G AR TR 5 3054 B 85 /ARG 3R o MBI LN P9 ) 28 i 1 BAE N I 45 e PR € DU B AR AR oM B ARy R W DX, 2L
10 DI BB SE - (¥E NP Y AL i N Y FR 81l 8 1 456 FR IR 2R, o 44 305 2 A talin, kindlin 40 (0 5o 524+
talin. kindlin&§ & #5400 W05, SERAEG 3R0RFR 2 A S (0 o A0RIHLIBIR S0 R VR €0 o

A: negative integrin regulators can inhibit integrin activation via three different mechanisms. (1) Competition with talin and kindlin binding; (2) Integrin

B3 KLLITIHDRKEFAKFEEERARAKWDTANNPLYKEATSTFTNITYRGT

binding by proteins involved in receptor endocytosis can reduce the amount of integrins on the cell surface; (3) MMP8 modifies integrin ligand in a way
that abrogates integrin binding. In addition, the presence of salt bridge between the cytoplasmic domains of integrin o and B subunits stabilizes integrin in
inactive state. Therefore, integrin binding proteins that are able to break the salt bridge should inhibit integrin activation; B: binding sites of integrin inac-
tivators in the cytoplasmic domains of o and B subunits are shown. The amino acids sequence shown in light blue represents the “clasp”, which forms
between o and P integrin cytoplasmic regions; The regions shown in rose indicate the membrane proximal NPxY and membrane-distal NxxY motifs in
the B integrin cytoplasmic domain. The binding sites for regulators of integrin activity are indicated with lines. Integrin-activating proteins are shown in
red, proteins that compete with talin or kindlin for binding are in purple, proteins that affect integrin trafficking are in green, and proteins that have unclear
inhibitory mechanism are in dark blue.

E2 BEHEMEEUNBIRBEXS FEESZRARNE SIS

Fig.2 Mechanisms of integrin inactivation and the related molecules binding sites in integrin cytoplasmic domains
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FNRAE K A5 (mammary-derived growth in-
hibitor, MDGI)) 2 ik T-#%A4Z, JUHAENLAFI
FUBR R TRIE . BERENARAC S50 27, MDGIR] LA
VL AR EA Z ol (al. 02, a5, a6, al0
Aol g4, B MDGIR] BE4E & T ol 5 i AR
SF I WKXGFFKR 741 . MDGIRE 21k ] DL i B A%
kindlint5 B1EES &5 GH IS =05 40, A4
7L A e I R

3 B RMARIE B S RRIEMRIA
TR RINEE
31 BiTRIEE S RICHEIRAEMEE LS RKF

1 g AE B B R B 38 Rl i A
AR S, I i 2 R EG Z AN &S E A m
W, R, FEG R IE R N ARG ER R T LLE
BRI A U ERES R D RERITE R
3.1.1 PFI4&% & (clathrin)% & @ DAB242Numb
ARV 2 &6 PTBE MM R A RE 55 %
BIEEELS G, Hoh L& 2 A 3 N AR clathrinZ
PAREE BT, UMD AB24E 45 21 B3 . i PN 28 o I Nxx Y 7
B, TERA BE o RN TG 2 I N A IR, I
HAEZ0 ST A% R v o] LA 3 40 i R i 35 22 N
AW, Numbth /& 545 PTBSS M3 ) clathrin 32 /A B [,
S TR 2R P3N P BOI B S (1) NPx Y P41, i
A TSR B, NumbREW 45 40 Ha ) B R RS
3.1.2 SNX17. PKC#APKDI1/~§ 84 % 4% A 548
T NEMNIES R E s B RN A (early
endosomes, EEs), 2R J5 7E1X BL 4l 73 1 B filt 52 1 2R,
YN B 25 TIC AR 41 4 3% 2 45 M1 (fibronectin) 7 7 1)
TEOUR, aSBIREA 31718 A1 R N kA0 I B B A, 1
KB JCHCAR G5 4 (1) 32 A PRt 3 ] 4 it e
[HUL, BRI, 524 1A PR BRI 3t 2 s i 5 25 11
FIRIK- o I RBIEF I, A 25 PO I Py B ozt i
Uiy (1) NxxY [ 510 T35 28 A6 P 4 i A o 224
H, 3845 2N A, kindlinds B3V HE i Py B g =, TR
TE RN NIRRT, 3 SR80 1 82 51 1 (sortin nexin 17,
SNX17) et 45 G BV FE G [ iy 1) Nxx Y 7 51 i 42
ARG 22 IR B 1) 38 e A7,

1 1 C(protein kinase C, PKC)nJ L5 B13E
SN BCE RS G, 45 e BB S AT 5 i NPxY Al
e NxxY 741 . BFFEIER], PKC R LA I 52 i 41
b BUAE G 28 1 P A AR, U 15 4t i () i # Y

—J71H1, PKCW] LU i B R Ak o 7] 22 25 11 (vimentin)
TR LSS 2 I M ok 7%, 42 40 M iR IT % e ™,
3 —J7 1, PKCIE n] LA 2 48 G 25 R 3 A ik 44 )
JHOJBE ) Bt I A, 4 Bl R R v, PRCIE I 1
FAEH T35 2 avB3 M FEI0 L 18 1 B L avB3 )
W R BRI AR, AT AT 7% ™ 2R 52 e B
AT R B, 15 506 B ] syndecan-4 -5 fibronec-
tin[1) 45 & Be 8 (L ik PKC-HO FIRhoG 5 #2455 a5B1
(R 28, WIS R B P 4 B8 6 T 5 25 A, T
AT R

B3FEA 7% - ELH T Rabd- A ARG, I Hax
SR L B35 13 D1 (protein kinase D1, PKD1)
() T 45 SR I b PN A 1) 52 A 3R [0 40 i 5 1 B0
3.1.3 Rab21. pl20RasGAP#= GIPC1 NGHEHAH
(small GTPase) Rab21n] LUIE i 45 & oV 3 Py 3 i
IR IX AT S 2 RIS RIS S, BEE5RES
ENAPT, fENET, GTPase-if 4k 8 11 (GTPase-
activating protein, GAP) p120RasGAP#% 4+ Rab215j
B RIGEG, AL IERE S A6 [ 48 i 507

A HEFR, Pt iR RS RGN 2 1 4 o 4 e
RGPS, FEN 4 fu T, GAIPLZ; 45 8 111 C1(GAIP
interacting protein C terminus member 1, GIPC1)n] LA
[A] I 45 45 Nrp1 M Myosin-6, TR A4, AR
A aSBIEEA ZHE N Rab5S/ SRR, i
1BEN 1z 4i o £E fibronectin_[ [ B,
3.2 HRIFTME FREEERFRIEL

Jesh 41 o 5% 7% #0125 1 (suppressor of cancer cell
invasion, SCAI) & — Bl A I B I s X1, dd i
8 5 2% TR R ST 5% T 4 5 T R S R I AR A,
SCAIANHF BLAEA R I sk R IA W . B, JF H.
P Bt A e A AR W 1R I AL 1Y 22 B,

4 BEERINEMEEEER

G 22 B M A R R R, RS
KON, FHE 4 )& 5 A B 8(matrix metalloproteinase 8,
MMPR) - — L 1ij #1] i A 7L e 40 i v g i p1
M3 A 223G PER . MMP8 ] RE Il i B 1 48 A R AL AA
AFHAS#E S R 456, MMPS8H K RES 5 I35 2275 1L,
I H MMP8 G 2% (1) 9 40 B Jili 4 % e 07 B 2 - 8
TE G JL YT iE S50 , MMPSEENS 5 BLIE IGE S 14,
EE P TR &5 5 2 H AR G 8l 1 35 R IR
A [ (collagen) /T 11, 38 75 BE— 2L W5
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5 AEVEI ARSI ER

Nischarin/ ¥z Fik T 4105, A% 5 aS AN A
Be&ity, i s 1L B TYILYKLGFFKRSLF
51)5960 Nischarinish 21 1] LG40 J i 7% fifz 28160,
T R8I, Nischarin )38 1k 5 FU R I& ) i 10
R HE IAHOC, X ] i 5 Nischarin R IR3E G 2 1)
T TEAH ORI,

53T A 2 4558 1 1(calcium- and inte-
grin binding protein 1, CIB1)REW 45545 55 allbill
FE M A B, 255 A AL T o Tb i P BRI B i 1Y) LV-
LAMWKVGFFKRNR/T?A1, 534 2 allbB3 7516 11
P PR I RSS2 AT HIE PR, CIB1fEfS Il
1 inside-outfs 5 1l % y5 4k olIbB3, J H CIB1H KM
ZWERILH AR 24 8 B LR, K CIB1
A HE A I HA 0 RS 2 ol TbP3 R 1E 45 D e,

22 Z R H R W PRI 2 A (serine-threonine phos-
phatase 2A, PP2A)REMS HAZ L& T 85 5 allb VA
J AL KV GFFKRY 31, PP2 AR 31X fE 4% 41 1
olIbB3 AT S A A Y. 34k, PP2ARAERE L B1
BERMBWN B S, Wl p1r AL LB RIS LB
B NIHE 5,

103 i i B 1 2 A 2 8 1 (LDL receptor-related
protein, LRP)BEW /1 2 FIRCAR I N 75, © A 1B
FEAR W], LRPREME I 1 145t 11 1 — 2 1 M i) ) 52
ERN BRI R U, 22U A I S )
(tissue-type plasminogen activator, tPA )&% i fi¢ if
5 R aMP25 i B AR T fibrin R 255K A 3 B
ALK REFY, B, tPAFIRIFIPAT- 13 % aMB2/fibrin/
tPAR AR5 A2 R-LRPL, R L5 28 N A%, AT
PR ) AT IEFET . LRPS #E5 HoMPB2 it A7 1E
LG R RIETFH LAk, (H/ZLRP1S IS
FuLUE LG REN, BAMBFIEY], LRP1
A DA E B1AE 25 B AR B, MBS I 4 i 4 1 p1
G FMRIBACE T, 7 HUIR % 41 b, LRP1
A DA FAKR paxillin ) 645 B 5 4 AT e 2 40 i
HERs,

6 FHiEERE

A R NAR S ALGL. A R A T
V2, A S ) L A A R
2. 55 HSRER RSS2
AR A G B2 5] e % A Ak B R

I, (R 5 B 2205 A A R 2 1 AH G 1) 5 i ik
AR Z | Horp Xt filaminHRIE B, filamindE K5
ol KPR FRER G iE(Larsen syndrome), F3(%
s B AS, EE IR, L2 40%1)
i G0 A S M 1 A% P I 45 R JE (autosomal-dominant
cerebral cavernous malformation, CCM) 34 1 & I1L
HKRIT1(Krev interaction trapped protein 1) 11 g
R RAZ, KRIT1RENS FLEL 455 ICAPL, MIMBHAS T
ICAP X TG R M DiRe " AR 2tk Sl
IRIBIT T, A ZMH SR B CAEA — DN EE R
YL R B, VF 2 TURE IR, 15 SE T e
PEBEAT B 53R adB7 I 8 15 A B8, S i S AL
T # 5 R 0dBT 5 L AMAJCAM-1(mucosal vascular
addressin cell adhesion molecule-1)AH H.1F F rJ A
Xk B — i BRI R . DRI, 3G 2= AL
B A ESE AR AS ()~ A7 U 208 T WA 1 D RE i R 4%
I

A AR AR R Z BN 456 &
B, EX R esd b, AT F L3 TS
FIGAA IR A IIBLE], IF HAE B T iR S
R EA D T, B2 H PR 2 il S =
A INLEIE A Z ARG 2, TdE—Po. Fah, 3
B 75 oV LN B BT B ity T2 Jd P SRR AT 3 5 S Ak T
TG PE T BOIRAS B, B A 7 1 455 B X A fig
FeE SRR Bt nT RS =T A . H AT
A R ILRES H A% 5 BV HEE I (1) LLv-iHDRT 41 45
& IF BASE S E 1 07 T T ol BT 9T R
B, b5 AT 1K) GFFKR T F1 45 & ikl & 2205
IR R 2, (2 X 1 7 1 2 5 Re il i A2
SE SRV ARG R N D Re b 75 I — P05
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