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ABSTRACT

Background and Objectives :

Integrins mediate the migration, adhesion and proliferation of vascular smooth mus-

cle cells. Adenosine diphosphate (ADP) can activate vascular integrins. We assessed the hypothesis that ‘statins
inhibit the ADP-stimulated activation of integrins @,/5 and @,83 in human aortic smooth muscle cells

(HASMC)’. Materials and Methods :

The expressions of integrins were analyzed using flow cytometry. The activa-

tions of integrins were evaluated using the adhesion assay, with prothrombin as an activation-dependent ligand. The
MTT assay was used to evaluate the proliferation. Results : Statins did not suppress the expressions of the integrins,
a,Bsand @, The ADP-stimulated adhesion was partially prevented by LM609, which blocked integrin @,/
(13% inhibition) , and markedly prevented by P1F5, which blocked integrin @, 8 5 (76% inhibition; n=5, p<0.05).
However, the proliferation was inhibited by ¢7E3 and LM609, but not by P1F5. Statins inhibited the ADP-stimula-
ted adhesions in a dose-dependent manner after 15 min of pretreatment. After incubating HASMC with statins for
1 day, simvastatin and fluvastatin inhibited the adhesion by 70 and 66%, respectively (n=5, p<0.05 vs. no statin).
Statins also inhibited the ADP-stimulated proliferation of HASMC. Conclusion : Statins did not suppress the ex-
pressions of the integrins, @,f85s and @85, but did inhibit the ADP-stimulated activation of the integrins of HA-

SMC. (Korean Circulation ] 2006; 36:809—816)

KEY WORDS : Adenosine diphosphate ; Integrins ; Myocytes, smooth muscle.

N

DA HEERL FUste] 7 1Y QAR 2gstol
2% BAAHSAS Wew B W30 W 9ol %

2t DEAEE g
2] AMEAL Q=

=35 2006 89 16Y

=AY 2006 11€ 154
AAREEY 2006 129 20
WAIAR} =5, 690-716 AFE AFA] AE2%F 154
AFetfsta o) Fe)st Yokt al
3} (064) 750-1214 - A%
E—mail : sejjoo@cheju.ac.kr

5 2R A7E A ddolA
3—hydroxy—3—methylglutaryl coenzyme

(064) 756-7181

809

AHMG—-CoA) reductase AA|A|Q] statinS 22| A}
Aol AEaA Akl WhT} ApRS Zhaalzom P
Z ZUAEIEA7E L8] 4] 92 AtOlA| stating Foi
Sk AlsuA P2 14 wap 9l statino] BEY)

of FA=O] A= FT9 2715 S0l Lol statin®]
{0l o B 9 Bk ofls] Bk
b SRS AP statin®] Thofst yo] tigh THAlo]
NZREI Q)
2k o] dense granuleo|ut =AM AlaLof A
|Z]= adenosine diphosphate(ADP)+= &
TR A Q] integrin @, A= ST AL
AZIEE? o] ADPE B HEA|E]

o

¢
iy

.—ﬂ

i_

Jud)



810 Korean Circulation J 2006;36:809-816

7Ie FAREEEE (mitogen) 2 2185t A|Ze)7] o] et
G BEIA| ] F2h o5& ST AL HuElE
tll, oleigt y7goll eEeE A|29 integrin ay £59} inte-
grin @, 37} 293 ASS st ”?

Statin ZE|2HE 929l F7F 4HE<2] mevalonic
acid?} isoprenoid?] farnesyl pyrophosphate?} geranylge-
ranyl pyrophosphate®] /35 AASIAL AliL 2719 Gi7]
oA 718 HetEl= AS Apdsto] I HEIA|E F4
& A3} Y Farnesyl pyrophosphate®} geranylgeranyl
pyrophosphate= GTP Ag} thllel Ras@} Ras%F T(Rho,
Rab, Rac, Ral, Rap 5)9] S-4YT =% HIKposttrans-
lational modification)S 3t Q31 |2 HE7 2835}
E—Eﬂ,g) statin Ras®?} Rho2] isoprenylation2 A5} Al
4o £2/ Ras®t RhoE FAAAA HEHA HT &
5 vehfls 2oz A=A Qo =3 248k integ-
rin®] Al A< 3H4of Rho—family GTPase’} £23F st
= @93t 243HE Rho GTPaset= integrin®] o3 Al
A, AR A actin®] Mgk 3t vk =4
¥ Race Wu] AZ) o5} Halae] W22l of
stk " whebA] statin®] Rho9t Rac] 7% i
lou g integrin® 7]Fole FFS A 5 A&
Statin©] integrin®] |2l FaFoll thgt X AtollA sta-
tino] 7] integrin B,0] WA FAAAAT Al &
PSR Ao A= integrin @} £9] WE-E FTHAIZTH
L "7} Qek” Iy statino] S FEIA|EO| Q= of
£ integrin®] W&} 7|50 vX= Gl et A= of
2] ®aEsh glok Wik statino] @k FEIAIEZY] inte-
grinof] G PIXIThH ADPO] OJsiA Z/J31E] = integrin
ay B8k avBs9] 715 2Aste] ADPof| o3t EybEEt
Az o} FA1F Fabol] Gk md 4= & Ao= 7|dhETh
wgba] o] HTLof A= HMG—CoA reductase QA|A|2] sim-
vastatin®} fluvastatin®] @ FHELA|E0| )= integrin
@y (32} av B2 WA} ADPo|| O3t Eit HEIA| 20 F
Alap fzto] v 2] ke dAtstalAt skqich
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Adenosine diphosphate(ADP), 3—[4,5—dimethylthiazol—
2—yl]—2,5—diphenyltetrazolium bromide(MTT), sodium do-
decyl sulfate(SDS) 52 SigmaAKSt, Louis, MO, USA)ojA],
bovine serum albumin(BSA)-2 CalbiochemANLa Jolla, CA,
USA)o|A Z+zF 31918199t} Human prothrombin< Enzyme
ResearchAHSouth Bend, IN, USA)9J|A], integrin £3] T
3l humanized monoclonal antibody(mAb)2l c7E3+= Cen-
tocorA{Malvern, PA, USA)oA, 183l a, B3—specific mAb
Q1 LM609, @v fs—specific mAb?Ql P1F5 2 FITC—conjuga-

ted goat anti—mouse IgG+ ChemiconAHTemecula, CA
USA)oJ|A ZFzF S19)519it) Simvastatin®} fluvastatine 7}
7} 0J AP E (A )9} FHRH | A(K QoA Fapo

2 Aza) 29

M EE B

Dr, Paul DiCorleto(Cleveland Clinic Foundation, Cleve-
land, OH, USA)7} QApfessto] A3 Al R aa
A|3E(human aortic smooth muscle cell: HASMC)S AR
kAT A vfokol o 2 10% FBS(fetal bovine serum; A|
UAEF AR L, o] H7HE DMEM/F12(A| Y8853t
AH|2N)E ARG, CoStarAHCambridge, MA, USA)2] 75
em’ H719] ZefiE Zakaa vlEke 90% A= g ujrt
A HASMC S Wiefsiict

MIEEN(Flow cytometry)

HASMC7} 75 cm” Ze}AE] BFERS 60~70% A= E9L
o] simvastatin 2-2 fluvastatin 5 (M2 H7}sto] 24X]7F
gt ol AlZE $3]5to] HASMCO integrin @ £:9}
av B9 Wde 27 = S48tk HASMCE: phos-
phate buffered saline(PBS) 2.2 33] A|&3t 3 0.01% EDTA
= §H53F 0.25 mg/mL9] trypsin(CloneticsAl, San Diego
CA, USA)o 2 AgJslo] A|EZE 4~33}aL, trypsin neutrali-
zing solution(CloneticsADS 7|85t AE FoHe =
Al 500 x gollA] 10427F L4l =gk & 0.5% BSAS T
3+ DMEM/F12¢]] 10" cells/mL 2] =& A5 AZct 100
2LY] A HGHS 20 ug/mL EE2] LM609¥} P1F52} 7}
7} 400l 1AZF BRI A7he PBSE AIEE 33 A
23t & 90 pg/mL =E2] FITC-conjugated goat anti—
mouse 1gG2} 4 COA] 4587F viekatylt), thA] A71e- PBS
2 A 53] AT T PES 500 410 AEE Ae A7)
5. Z8F0] 9% paraformaldehydeS A7}5lo] A F L &
A|3EEA o= Becton Dickinson A} FACStar -3-AlE £
719} Hewlett—Packard Consort 30 H-P 217 computer(Palo
Alto, CA, USA)E ARESIGIT) T2t A9} HE-AI71A]
B> A2E A dE2ate= 513

)

MTT assay

MTT assayS AR&sto] AEA|LY] oF2 SHSHA
AR 1T POR RS ST T AIE e
NS SA] 500 x gollA] 107 Y4l #elsial 10% FBSE 9t
93} DMEM/F129]] 5x10" cells/mL2] =& AE-S-A|Zch
96—well plate(CoStarAP2] Z+ wellof] A3 HGHE- 200
£#L(10" cells)®] Qa1 377004 197E HliFsISiT), ©1% 0.1%
FBSE $H3F DMEM/FI122 13k vjefsto] Al 442 4
ZAZ] & ThoFsl 5= 9] simvastatin 8-> fluvastatine: 7
7¥8}aL 100 M 2] ADP2} 1% FBS7} 3£$He] DMEM/F12 S-&



10% FBS7} 318 DMEM/F125 HjoFslic). z12ke] e

44/\ 67H——] well S uHX—lo]-Oﬂr,]. 297}k HHO]:ﬁ]— S MTT
assay= AlYSHRACE, Z4249] wello]l 2.5 mg/mLo] MTT &
oS 10 @4 AN 3TTOA 447 ekl 447t
783 3 ZF wellof| Al 150 pLE] 5N 2H2HA AASH
110,04 M HCIE gkg-5t 1sopropanol 100 /L2 7} wello| &
7teted, BAE formazan RS 4 goHo T QAZT)
RE ZAAo] B2 AL F2lst & microplate reader(EMax
Molecular DevicesAl, Sunnyvale, CA, USA)E ©]-&3}o] 595
nmof|4] FEH=(optical density)S =45+t ADP 100 #M
50 10% FBS7} B4 NS AR welle] A ZA
2 opy tjEAE SHCk

=

)

BN N|ELQ| B
FATRYON 76T RO NTE 2UT T AT
_17'—%@14% 500 x gollA] 1027+ €4l 23kl 10% FBSE &
©3} DMEM/F120] 510" cells/mL2] X2 AE -9 A|FT)
12 —well plate(CoStarAD 2] Z} wello] A3 F-3-1 1 mLA
S 37Tl 197t vigsiGiet. o1%- FBSE ?:H%—OW =y
DMEM/F12& 197t ufjefsto] Al F41s BRI 3 o
3l %= 9] simvastatin 22 fluvastatings 275} 100 M
o] ADP9} 1% FBS7} Z3FE DMEM/F12 < 10% FBS7}
33t=] DMEM/F122 48A]17F vljefstit) Trypsin O =2 *]E]
310 ZF wellQ] A|ZE 433t 2 0,4% trypan blue solution
o2 JMsIal A= A|3ESE hemocytometer= =451}

B2 &F¥(Adhesion assay)
96—well plate?] Z} wello] &899 (50 mM NaHCO;,
150 mM NaCl, pH 8.0)¢f &0} ¢l prothrombinS 5 ug
&‘ ‘%—F— 4°colA 1A AEsisict. 0% PBSE 33] A%
welloll 2% BSAE Wil 37°ColA 1A1ZF A 2|5k,
%—Aﬂ EAoA Tlatt o AlEE AR 3 Al 2
FHS =4 500 X go| A 1027 YA EEl5hal 10% FBSE
31e5k DMEM/F120] 2X10° cells/mL 2] %= A9 A|7
t}, A FE8olof| CaCly, 1 mMS 7[5 3 100 (M2 ADP
2 HASMCE AF319] e EH]E 96-well plate?] 2t well
of] A|3E F-8H 100 (L2 x 10" cells)® PIL 374 ik
shoich, SAIER Al EE =43 uje ADPE AEES
A=17] Aol 1587 AA @ AL} HESAIFIT) Statin
o FTFE 243 T ADPE LS A2517] Aol 1587}
CloR I A} AP statinds ol 19
7 oeet 33 S etk 30~50% Fof 3 A
25 g er J&%‘f& PBSE *1]*40}031 FAFE] A
Oro N3EE A|ASIAT). 4% paraformaldehyde® Al-2-0f A
587 I A)7)AL 4% formaldehydeo]] )= 0.5% toluidine
blueZ 587+ GM3} L} 0]3 1% SDS 100 /ZL—CL ZF wello|
ol AES SeACH BE HEF %& AL gt
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2 microplate readerS ©]-85}0] 595 nmoj|A] FTIEE =
HSATE, 2t welle] 2ol ADPR AR 22 A
29| 27 X|9F BsAof| FARE Ao SHAE w4 ADPo|
SI 2 574 AN, AT siatine]
= F wji= 100 M) ADPE AF=% A|Zo] &%
00% = /\I—OH;]_
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HE SA 2 B +E—i—3i = AT GAETS
A2} statin®] FA1} 2t oA atE Hlwskr] ffsiA Stu-
dent’s t—test= A|3Y5}ich PZlo] 0.05 nlgkel A =4
X gole st
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Statin®l M2 HISHHLIMES] integrin a, 8o ay 852 2B
oAl %%

HASMCO]|= integrin a, 857} integrin a, B;XE T} ¢ &
o] BiLEo] Qlgl=d|, 5 M| simvastatin®|L} fluvastatin
oF 147t vjFslo = integrin @ 859t @ 852 WAL S7F
AU AaEA] FkTKTable 1),

ADP} AfRE CHEOFHZIEN O] FAT, 2
of ety

AAEe] o] Aol A ADPS] 0] HljshH HASMC
9] 2413} prothrombin|| ‘iﬂ?ﬂ' F2to] Hxp F7kste] 100
pMolA Zdj2lo] mekaigrt’

ADPO| oJaiix] /3= integring 2H7] IsiA 2H2H<]
integrin} Z2%sl= mAbS AMES19ITE Prothrombing &
A3} o) F7tEE ARESE H2F Akl A integrin B3 ALt
B}A|Q1 ¢7E3(40 pg/mL)= ADPo] 2]8F HASMCS] ¥-2lof &

A OAR= 32t integrin

Table 1. Flow cytometric analysis of the expression of integrins @, 3 3

and @, 85

MFI % positive cells
Day 0
Control 7
LM609 27 26%
P1F5 100 91%
Day 1
Simvastatin
Control 8
LM609 27 22%
P1F5 104 90%
Fluvastatin
Control 14
LM609 27 23%
P1F5 110 92%

MFI: mean fluorescence intensity
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Fig. 1. Effect of integrin antagonists on ADP-stimulated proliferation
and adhesion of human aortic smooth muscle cells. The proliferation
and adhesion in the presence of 100 #M ADP without blocking mo-
noclonal antibodies (mAb) (open bars) was assigned a value of 100%.
The adhesion was prevented partially by LM609 (black bars), which
blocks integrin @y 3 5 (13% inhibition) and markedly by P1F5 (gray
bars), which blocks integrin @, 85 (76% inhibition; n=5, p<0.05).
However, the proliferation was inhibited by c7E3 (striped bars), which
blocks integrin £33, and LM609 (88%; n=4, p<0.05), but not by P1F5.
The data shown are means and 1 SEM of pentaplicates (adhesion) or
quadriplicates (proliferation) in one experiment and are representative
of three separate experiments. *: p<0.05 vs. no antagonist, ADP: ade-
nosine diphosphate, SEM: standard error of mean.

ook

Fo m|x|A] 99t} Integrin a, B30] T3A c7TE3X T} ¢
o] &l APtaA|Q] LM609(20 1g/mL)o] 2J3A+= HASMC
2to] 13% A|EATHn=5, p<0.05). 12|t} integrin @, s
Apet ARl PIF5(20 pg/mL)o] 2JaliAl= HASMC F-2to]
76% A= AtHn=5, p<0.01)(Fig, 1). ADPo|| °J3t It
-t A2 S ThE e El=dl PIFS(20 pg/ml)
of QA= A=A USFA|TE cTES(40 pg/mlL)L} LM609
(20 pg/mL)oll OJelixl= 27} 88% A= {thn=4, p<0.05)
(Fig. 1).
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Simvastatind} Fluvastatin®l ME e FIM I T4
ORE 9%

SimvastatinT} fluvastatin-S -85Fo]| H|g|5}e] MTT assay
2 573t ADPe] oJgt HASMCO] $41& AAISHIT). Sim-
vastatin< 10 @M} 100 MO 212 18%2} 53% AA|5FA
©m(n=6, p<0.05), fluvastatin-< 10 (M} 100 Moj|A 22k
10%9} 23% A5FArHn=6, p<0.05)(Fig. 2). 10% FBSE
A7Vt v x| 2 vfokst HASMCO] &A% simvastatin®} flu-
vastatino] ©|sj4] g=Fe] mlFste] A=t

Trypan blue @Ao] oJgt A& A2 S A= sim-
vastatin®} fluvastatin 10 #M©| ADP¢]| 25t HASMC2] 4]
< Z¥7} 35%2} 34% A5} thn=3, p<0.05)(Fig. 3).
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Fig. 2. Effect of statins on the proliferation of human aortic smooth
muscle cells evaluated by MTT assay. The proliferation in the presence
of 100 #M ADP without statins (open bars) was assigned a value of
100%. Simvastatin (A) and Fluvastatin (B) inhibited the ADP-stimu-
lated proliferation of HASMC in a dose-dependent manner (at 10 M,
18% and 10% inhibition; at 100 M, 53% and 23% inhibition, re-
spectively; n=6, p<0.05). The data shown are means and 1 SEM of
hexaplicates in one experiment and are representative of three sepa-
rate experiments. *: p<0.05 vs. no statin, MTT: 3-[4,5-dimethylthia-
zol-2-yl]-2,5-diphenyltetrazolium bromide, ADP: adenosine dipho-
sphate, HASMC: human aortic smooth muscle cell, SEM: standard
error of mean.

Simvastating} Fluvastatin®| AtE Hi5MF 2N 22| B
OAl= 3%

Simvastatin} fluvastatin®] ADPo| 2|4 &A=
HASMC®] prothrombin H-2bo]| w]X]= k2 Hrlshr] €
a4 941 HASMCS ADPR #317] 15849] 2121] sta-
tin &2 A2J3}3lth. Simvastatin -8l H|#[5te] HASMC
o] BakS ZHAAIHATE 100 MOARE BAIFQ] fol4o] 9l
JtHn=5, p<0.05)(Fig. 4). Fluvastatin 10 M} 100 /M
of|A] L2fo] v]ale] HASMCO] H2RS 7FAAAtHn=5, p<
0.05), B2} A=k 1940 simvastatin} fluvastating 4]
of| H7ste] ujoket & Alayet Hak Aeoa= 5 Mo FE
ol|A] HASMC®] ¥-2+& 217t 10%2} 66% 2AISIATHn=5, p<
0.05)(Fig. 5).
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Fig. 3. Effect of statins on the proliferation of human aortic smooth
muscle cells evaluated by trypan blue staining. Simvastatin and flu-
vastatin inhibited ADP-stimulated proliferation in a dose-dependent
manner. The data shown are means and 1 SEM of triplicates in one
experiment and are representative of three separate experiments. *:
p<0.05 vs. no statin, ADP: adenosine diphosphate.

120

100% 100%

40 +

Relative adhesion (%)
o~
o
L

20 +

0O 1 10 100 0 1 10 100

Simvastatin (M) Fluvastatin (M)

Fig. 4. Effect of statins on ADP-stimulated adhesion of human aortic
smooth muscle cells (HASMC) to prothrombin after 15 min pretreat-
ment. The adhesion in the presence of 100 #M ADP without statins
(open bars) was assigned a value of 100%. Simvastatin and fluvastatin
inhibited the adhesions in a dose-dependent manner (at 10 M, 15%
and 27% inhibition; at 100 #M, 45% and 72% inhibition, respec-
tively; n=5, p<0.05). The data shown are means and 1 SEM of pen-
taplicates in one experiment and are representative of three separate
experiments. *! p<0.05 vs. no statin, ADP: adenosine diphosphate.
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o] HAFo|A statin®] HASMC] integrin @, 852} @85
o] WHAS ST | A AR QIR 11 7)ol 3k
< WA ADPO oJ3F HASMCO] 413} 2k 7| Fic)

Integrin®] F83 54 F shpe 27lo] TA3} 5
FA AR ZARcE el ADpE E43tE Fa
72| dense granuleo|u} AFEl Aol A FulEo] Hawk
ol Q= FA| A9 integrin ap, B2 TATAAN &
7S SKIAI7IEE” ADPE ESH Al A3 BEIAE] &

H

P~

120
100%
100 - T
IS T
s 80 -
9
@
S5 60
¢
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=
kS] 40 - ¥ *
& T
20 +
0 T T T
No statin 1 5 1 5
Simvastatin (zM) Fluvastatin (M)

Fig. 5. Effect of statins on ADP-stimulated adhesion of human aor-
tic smooth muscle cells (HASMC) to prothrombin after 1 day incuba-
tion. The adhesion in the presence of 100 #M ADP without statins
(open bars) was assigned a value of 100%. Simvastatin and fluvasta-
tin of 5 #M inhibited the adhesions by 70% and 66%, respectively
(n=5, p<0.05 vs. no statin). The data shown are means and 1 SEM
of pentaplicates in one experiment and are representative of three se-
parate experiments. *: p<0.05 vs. no statin, ADP: adenosine diphos-
phate.

A3H= integrin @, 832} @ 855 BISHAA 4= 9101 pro-
thrombing &X] AFe| R} &AJ51E integrin @ 832} @, 5501
o Aseo] HEa 2 491 W4k OF A" o
o4 gt 9

S UL Fosle] Ao B Holal
24909, integrin @y B9t @y By B FEIA|E0| 2
sto] Gt FEIAEY] o5} FAlo] Fadt TS TRt
t}. Integrin @, B W% J(angiogenesis), BTN IIA|Z
of WRTAES| 2 24, o153 B 4 T el 54
5ol Tofgie} " et 3 2408 Alehneointima)ol 3
= WA ZA] integrin 852] WEo] F7F5HH, integrin
Be7} B FBIAE ] ZFalo] Bolghrha Mg,
AR oA AREEIL Q)i= integrin 85 AFFFA|R] cTE3
(ReoPro”)s HUBLUTAZO| o5} £2bg ARkt In-
tegrin a, 85 integrin a, B3¢} @y ATHE Tkl
] S eA| el 2 skl wAE " d Be
Az o)} Rjol] ol FuAsie] WY ol
A integrin @, 857} ofE 2 SHoA| ob] BHUIX
W R T EL Sl WAE L B HED
Az o] o5& Wizt ® 21 7)ol thel #ilo] ek
At

Statin©®] A|EHZER}(cell adhesion molecule)©f B]2]=
o] Bk 97 of nlulalc, Pluvastatino] A A
@) 1] A 2£(human umbilical vein endothelial cell)2] in-
tercellular adhesion molecule—1(ICAM—1)2] ¥W&of=
RS 1R R] QEIATE AR SFAL9] lymphocyte function
associated antigen—13} ICAM—19] W&-S ZIAA|AA Al
Alh7g A azof] et eheilto] B2k A Zlths B

3
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17} QIek” Lovastatin= THILY] integrin 4,0 WS
axA|A A W3] Aazof| tigh whalao] FLARS oJAshglal o]
3t 2kgo] AF ZelAEEA] Askel T ¢l statin®] HE
A B3 g3} 7|™o] € 4= it} 2 13 atorvastatine
AR EEE Ao 9l integrin @x9f 5,19 LHE F
7FAIAA] collagen 1] theh EogeT A2 Bas F
ZHAFAAIRE collagen Tof thet @i FEIA|EZY o5 7
ENE- A EA glr:},l?’) o] ALofA] 5 M 2] simvastatin
3} fluvastatine HASMCS} 24 A7 vljofst & SAj|32 A
718 Z7J3t integrin @, 852t @, 859 Wdoll= BIS7t §l9)

ADPE= @3 HEIAIEY] FAS SV 4= e AL
Ho 222 283} 4= 917, HASMCO]| 9= integring &
A3t AAA prothrombin®] gt HASMCO] F&R8- 2714
217" ADP7} HASMCO| S4lat 52-8 F7h171e 244e
integrin @, 859t a, 857} Wolsk=rFE dobir] flsiA 2t
719 integrino]| gt ARARIAIE ARESIGITE ADPO] o3t &
B HEIAEZL O] prothrombin F-2F- integrin ay, 301 gt
Aol oJafix] FtAom AAE A integrin @y 85
of thigt Aol SJsliAl= AL tf AekE|o] integrin
a,B57F FE 9T skal Slth 12y ADPo] ©JjF HA-
SMCE| FAloA= the Fds =T, integrin @, 5500
gt Aol QJsfiA= AAIEA] b2 HhHol| integrin
B3t integrin @, 8500 gt ApAIAof| Sfsiil= A9 o o
Al=]o] integrin @, 837+ ADPo|| 23t HASMC®] F2]9]| ©f
DA B 2 52 o 5 Aok

Statino] Gt FHIA|LY] FA1 Fhfa] &4 5 AW
o] FAdE oAlsh, 1 g Sel2ElE 3 S A
A2) isoprenoidZ} TOFTHE A of] ofe] AT
ZEI3ieL” 242 GTP A3 B9l Rase} Rhots §H9ks
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