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S3B2
  Direct Fbrce [[E ansduction  by  Integrins and  the

  Cytoskeleton

  OShcetz )Ii{'hac.] P, (Colmnbia Unii,. Dc'pt, of  Bib. Sui.)

Force is ii urit,ic'al signal  iii cellular  niotiTe  evenLs.  Cell spread-

ing,inigrat,i-i], ivou]Ld lteuEing, und  Drgan  dvvelopttient, it-'olye coor.

dination ofuref'  g(,neration and  force svrisiTig,  svhi('h  g"{,s aivry  i"

trEuLst'orilled c'dls.  ReceHt findings demonstrato tvL'n niolt,(n]]A,r  t)at,]i-
wayti  of  forvc' tra"Mltic[i{m: 1) iii c,ai'ly a{]ltc:lileri, n  recchl]tor-like  pr'o-

tein t.vrosine phosphatas" alphatrans{iTices  l'orc'e oii the avb3  iittegriii

int,o the  st,r"ngt]it/p]irig  of  t]io c]'toskeletnl  conno{'tion  and  activatioi:

ot' Src t'amily kirLuses, which  1,hen weakc/r]  the  connections  (Felsellft,lcl
er al.. Nat, Cell Biol, 1/200-206 IY99), and  2) in c tablish('cl c'on-

tacts, Trit,on X-]OO cytoskelet,ons  dirE,('tly tin"sd"co  sl,r(,tching  for'ce

fi'om tho c'ollageii  ]nHtrix  into the  1)illding of  focal c{mtau/t･  pT(}t,{/ins to

the  cytoskeletor+  (T)axillin, FAK,  nnd  p130(/as  but JLot  viiieuli]L  biu{1

t,o stret,"]ied  ht]t uot  cnntrol  c,v･toski,lotons)  (Saza:ada and  Sh{'etz, J,

C(,]] Bi"]. Ito6,609-61S 2002). IiT the  illil,ial event,s  ot' celt  sprf'adin.u,

wv  suggcst  that, iivb3  intcgrin and  RPTPa  forrn a  forcp-transcltictifm

coinplex.  ai]c] t,h{, applic'aticm  of  fnrcc to avtj3  c'ausas  the ditee( acliva-

t,ion of  Il,PTPn. In mature  fibriLlar col]ag('n  cvtitu{'ls,  a"  esLah]ished

t,rftns-cel]lltnr eytoske]et,on npt"'ork  t,ILat rernains  at'ter Titoll {'xtrac-

tien is altt'r[H{  b.y collngeTi  stret,ch  aiLd  wili  preferentiall.v bin{t severaL

('ytop}us:ni{'  fi)c'al c'oiittu't  protc'ii!s }d, Lhe  sites  of  great(st st,r{,ss. iYe

sugg'cst  t,hiu forc'v oiL the  illt,act cytosk('1('t,[m  expuses  biiidlag sik,K  {br

ft){･al contact  ancl h{,at shock  proteins at tT]e sitt's  of  iiLnxiina]  struss.

S3B3
  Single molecule  scanning  in-plane force imaging
  of  the  membrane  of  live cells

  ORit{･hie Kemi{･thi･2. mbfi ngai･! (i XtE  
･
 mp ･ edi), !

   ERATO･JST)

Siiigle inok'culc  tec'hniques have shosvn  t-hHt the  slo",  difflLsi-n "fimli-

vidunl  menibrftTie  protains in t.he ce]1  n)cmbrame  of  living cells  rcsult,s

f'roT)i s]o-'  hops oycr  1)arri{'ili b{/t-,e(,]i neighboring  free (liffusion  re-

giunF, ll'c' havc' p{'i[unued a  illean  iirst passage tiine ca]culatioTi  tti

(krtt,rinine  t,ILe vsf'ape  fi(ylllfu]cy ovE,r  su('h  barriers t,o difl'usioii. The

cons{'q ±iences  of  applb'ing H  f'{}r{'e t,o nid  i" passage resultfi  i" a  los,-

arithiiii{'  depE'nd('nc{' t}f the  tb[ce rE,guit'ed  t･o pass  a barrier oii the

rate  of  forcv apl)licatieiL,  To  veriflv  t1iis prE,diction we  have en]plo.s,ed

laser t,weezeis to repeatedly  clrag  a  sii!gle  freely diffusing, colloidal

gold-labeted CD44  t,rans]nenibrane  prot{'iix in the  plasina  mc]ibrai]e

of  tiorma]  rat  kidney  ce]ls  (NRK). The  foT('{r re{luirftd  l.fu]Hss the  lmr-

ri{'rs iyas  al"nys  IE'ss than  O,3 pN  uiLdc'r  eur  roiidit･Ions  Csca[nLl]ig rate

O.i)-2 ,ti mls,  trap  st,iffiiess 1-5 pNfti rn)  and  was  dependent, on  t,}La

rat,e  of  s('alm]ng  and  the spring  const,ant  of  the t,rap. Further, the

tet/hniquv  has hoen  c'xtcmdec]  t"  usc' th{/  single  CD44  molect]]e  prnhe
to  for{'p-iinagE' th{' iiLe]nl)ranv  co]npartmoutal  st,ructuro 1)y sc･auning

tLte iwobe ncr"ss  a  {l{'finctl nrva  of  the ccll.  ,'t  ]i{'t.work  uf  ltiius of  hig]L

r{'slstam:'  to clrng'ging  {)f tlL(' pToE}c' was  fotnid itt the NRK  plastna
i"miibnme  with  n  mos}]  sizf, of  iibo"t  O.t.)-t u  m,  t'onsist{  t ",ith  t,he

c'oiiLpailill{'iit  size  }ts deC.ermined ['rorT] c]iffusion  studies,  As  s-ch,  we

have su(x'essful],v  irnag('d th{, corti('"]  la)'{ r t}f nc'tin  u"d{/r  t,he plasma
TrLi'"Tbra[le  "f  liv(, ci,tls thal is in {']os{' E'nougli proximity to ('ontrol

the  moven]e"t,s  of  TtwnibraiL('  LTTolt'(:rl{:s.

l'T. T). Sl]eetz / Dir{,et Forco Trnnsclu('ti{}n by Intcgrins and  tlL{' C'y-
toskclt'toii

I<. Ritchie anc] A. Knsunii Sing]E, mol{'cule  scaniiing  in-plane
irnaging. c)fthe  tn{,rnbrano of live c'vt]s

for{/e

S3B4
  Structure  and  function  of  GPI-anchored  protein
  membrane  rafts  in living cells

  O  Mayor  Sat}'ajit (NCBS, India)

CholesteroT a]}d  sphingolipid  -enrichEHI rc'gkms  of  c'ellu]ar  in['mbrall('li.

terii]ed 
'rafts'.

 hav ljeen E,nx'isag(,fl  as  ])latft)rinH ft)r thc  IHt{'ral g-

rE,gation  od' ]ipicls, prot,(,ins a]i{1 lil}icT-anchored proteins, Gty{'os.vl-

l)husphat,idyliTiositol-anc/}iored prot,t,ii)s (G}"I-AI's) ]Lave Herved  as

TvarkeTs  of  rafts  siii(/v mHi],y･ of  the  GPI-anclior spv{'ific  proT)crti{'s

su{'h ilti $igiia!liug across  t,hc' F)lastna meT"htasLe.  aTid  sorting  m  endo-

somal  conipttrtme]Lts  are  d('pandetit, on  {/lmlestero]  n"d  splbiiLgolipicl

levels iiL mfmihiaues  c:f liv;t]B c(,11s. Usi])g a  c'Dml)ination  of  fino-

Tes(/ance resoTiance  c'nergy t,rHllsfttr [llicros('opy tu]d t,ht,orel,ic}it itiod-

elling.  we  sho-'  that  insteatl ot' the  cxpected  lurge-sizc({ raft ass{'in-

blies, cell surfac'e GPItXPs ovcur  as  ]ialloiiLet･er  sized  (less t.lbnn 10

llin)  clust,ers,  co]ip[)sed  of  nii]ltil]1[, GPI-.'tP species. The  pxtent  ot'

cl"sterbkg  is irtd{,pendenL of  the ('onepnt,ration  of  t]Lv GPI-,dLP, bi]t,

reduction  in {/holesterol  leve]s def'rf,ases rhe  proportioTi ot' {'lustcrs,

Sphtngolipid-depletion cloes  not  f/}:a]ige  t}:E: pi'el)ortion of  {'lnhters,

insteari inakes  t,he GPI-,XP ('lust('rs easi{'r  te disru]M, i-pon  eh"k,sterel

r{:nov"I,  Tliesc. r{,sults  suggest  t,hnt GPI-.'tPs forin t'ouiplE'xes  ivith

choLestf,r(}1, potentiHTI.y st,nbiLisE'{l  in lfplLiugolipitl-b'tclL  (,rivironrn""ts,

[Fhv abilit.y  c]f' GPT-:mehorinu to prDm"tE,  un"om{'tvr  ])roxitt]it,y bE'-

t,w{,en  divet-e pr-t(,his hHs lrvpTicat,icms ft}r bio]r)gic'al f'u"{'iio".

S3B5
   Stimulation-indiiced formation of  transient but
  stabilized  rafts.

   O  I<en]c}Li S"zukit. Fnniiynki San{'rnat-t2. Takahiru Fu.ii-,aral.

   )Iic'h"el Eclldi]iR, .ALki]ih'o KitsLllnil'Z (IERATO ' JST. 2Nago.va

   L/niversity. 
3Thv

 Jo}ills H{}pkins Ihiix'eisity)

 R,aft (luinai"s  have hf'e" clraivli]g  {,xtf,nsiii,  Ht.t(,ntiuli  Hs  a signali]Lg

])]atfi)rm in thft ceL] in{'mhra,"e. H"svevfrr, th{: st,mt('l"rt'  stabilit,y, , and

f"T){/tion of  rafts  1iave rc'maiiicd  to bc' uiikii{nvTT.  To  invt,stigat(, this

 isslle, ",e  obs{irvud  t･he movetn{'nt  ef  a  rnft  ma]'ker,  a  GPI-u]L{/hor{,d

 proTein  CIDtt]g llsing  -tO tim-g-ld  ptirtivlE,s -n  t]ie f'vlT mi,inhrnnes  nt,

 2:'] ri s-r{/suhtti()n,  Because t]]c, hop ra,k,  "f  { Di)9 }){,1 ween  t,he coriL-

 partme-t,s  niad"  of  membrane  sk!'1('toii  -vrs  exaetly  tlLt' smt]E'  as  1hal

of  DC)PE,  rafts  that  CD,i)9 is associatcHl  "'it,1i illight  ('ollsist  of  oTLIy

s{'v{'ral  i]iolcu'iLl('s attdlor  1h['ir 1[ft,di"Lf,H t'ci-ld  1}{, "n  the  ord{,r  vf  a

 millisi,coiLd  m'  loHs in the  st,eady  state  "'ithout.  i'xtrac"11ular  st,iniu-

 lation, "reansvhile, iipon  ligiui(iins, t)r  ('r-Hslinking',  nctivated  CD5"

 r(:)eai,eclty  sta,ved  in t]'ansicnt coufiuc'nu'[rt  z(mes  (TCZs) ef  9C] Tim

 ft)r al)odit. O,7 s  ence  ever.v  3 s c]ii tu'vrHg('.  TCZs  were  tbunfl t" 1)e

 act･in-stabitized,  c'hnlest,{]rol-Emrk'IL['d  iafts  tlld-e{,d b.v the src  famit}'

 kiTi?-es (SFK) activities w]Lere  intrarel]ular sigrials  "rc  triggerad.  In

 SFK-deficient SYF  cells, TCZs  are  deploted, but that t,rallsfr'ctiTLg

 the  S\F  cells  with  SFKs  (rDN.l  ro('ovf'rvd  TCZs. Furthei'ui{)re. b},

 siinultuii{'uusly  ubserv'ing  c'vosslink{,d  CD,")g all[l shLgl{,  iriolevules  of  G

 a  i-YFP, whose  effhctor  is SFK.  we  fomid that  G  tr i-YFP bec'ui-e

 {;elocalizud  "'id]  cross]inked  CD59  slightl,v  before or  at vcr.v  early

 stagt/s  of  TC",Z t'oruLntion for O,l s  on  ay('rng{'.  Tht's[/ r{/sults  snpport

 our  ivorking  h.vpethesis in vFhk'h  at'tivated  CDi,9 fi]rnis, with  the akl

 of  SFK, tTaiisientl.y ini]rtohili'i.E,d b'Hft []oinains,  w]t{'r{' it triggcrs i"-

 tracel]ularsigJ)als.

S, pt{a.v, or  / Struct,urf, and  functicm of  GPI-tui('ITor('{] ]}rot,{'iTi mt/ml)ram'

raft,s  in liviiig {'E'11s

K. Suzuki, F. Sanvinatsu, T.  IT'uii"'ara. )･1. Edidin H]id  A Kusufni
Stimu]atio"-ind]wt.d formati{m oftra]]sivnt but st,nbiliz['f] rafts.
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