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L ip id  m ic rod om ains e nric h e d  in g ly c osp h ing olip id s ( G SL )  and  c h ole ste rol, also

nam e d  as “ lip id  raf ts” , m ay  form  in th e  p lasm a m e m b rane . D e finition of th e se

lip id  raf ts h ig h ly  d e p e nd s u p on th e  te c h niq u e s ( b ioc h e m ic al or b iop h y sic al)

ap p lie d  to d e te c t th e m . A c c ord ing  to th e  p r e se nt statu s, G SL s form  sm all, ord e r e d

m ic rod om ains, (so c alle d  “ liq u id  ord e r e d  p h ase ” )  w h ic h  ar e  f u r th e r  stab ilize d  b y

c h ole ste rol. E x iste nc e  of su c h  d om ains r e su lts in late ral p h ase  se p aration w h ic h

m ay  p rom ote  c om p artm e ntation of raft-assoc iate d  p rote ins and  th e ir  sp atial se g -

r e g ation f rom  p rote ins e x c lu d e d  f rom  rats. T h e se  p rop e r tie s su g g e st th at lip id  raf ts

e x isting  in th e  p lasm a m e m b rane  m ay  b e  c r itic ally  im p ortant p lay e rs in sig nal

transd u c tions p roc e sse s b y  b r ing ing  tog e th e r  r e c e p tors w ith  th e irs sig nal trans-

m itting /c onv e r ting /am p lif y ing  m ole c u le s w ile  te m p orarily  e x c lu d ing  oth e rs ( e .g .

ne g ativ e  r e g u lator p rote ins) f rom  th e se  c om p artm e nts. B iop h y sic al te c h niq u e s

ap p lie d  for d e te c tion and  c h arac te r ization of raft d om ains c om p r ise  atom ic  forc e

m ic rosc op y , sc anning  ne ar- fie ld  m ic rosc op y , sing le  p ar tic le  trac k ing , sing le  d y e

trac ing , op tic al trap p ing , c onfoc al m ic rosc op y  and  v ariou s form s of f lu ore sc e nc e

r e sonanc e  e ne rg y  transfe r  m e th od s. C om b ine d  ap p roac h e s c an r e v e al b iolog ic al

and  p h y sic oc h e m ic al fac tors c ontrolling  raft d y nam ic s. L ip id  raf ts h av e  c r u c ial

role  in org anizing  r e c e p tor c om p le x e s and  aff e c ting  th e ir  sig nal transd u c tion

p roc e sse s, as an e x am p le  th e  e ff e c t of raf ts on sig nal transd u c tion of ty rosine

k inase  r e c e p tors ( e .g . e p id e r m al g row th  fac tor r e c e p tor, E r b B 2 and  E r b B 3 )  w ill b e

d isc u sse d  in m ore  d e tail. C lu ste rs of E r b B 2 c oloc alize d  w ith  lip id  raf ts id e ntifie d

b y  th e  G M 1-b ind ing  B  su b u nit of c h ole ra tox in. P ix e l- b y - p ix e l analy sis of f lu o-

r e sc e nc e  r e sonanc e  e ne rg y  transfe r  b e tw e e n lab e le d  antib od ie s ind ic ate d  th at th e

h om oassoc iation ( h om od im e r ization) of E r b B 2 w as inv e rse ly  p rop ortional to th e

d e nsity  of th e  raf t-sp e c ific  lip id  G M 1. C rosslink ing  lip id  raf ts w ith  th e  B  su b u nit

of c h ole ra tox in c au se d  d issoc iation of th e  raf ts and  E r b B 2 c lu ste rs, an e ff e c t th at

w as ind e p e nd e nt of th e  c y tosk e le tal anc h oring  of E r b B 2. C rosslink ing  also

d e c r e ase d  E r b B 2-E r b B 3  h e te roassoc iation and  th e  E G F -  and  h e r e g u lin-ind u c e d

ty rosine  p h osp h ory lation of Sh c . W h e n c e lls w e r e  tr e ate d  w ith  th e  anti- E r b B 2

m onoc lonal antib od y  4 D 5  ( p ar e nt m u r ine  v e rsion of T rastu zu m ab  u se d  in th e

im m u noth e rap y  of b r e ast c anc e r ) , inte rnalization of th e  antib od y  w as inh ib ite d  b y

c rosslink ing  of lip id  raf ts, b u t th e  antip rolif e rativ e  ac tiv ity  of 4 D 5  w as r e taine d

and  e v e n e nh anc e d . W e  c onc lu d e  th at loc al d e nsitie s of E r b B 2 and  E r b B 3 , as w e ll

as th e  lip id  e nv ironm e nt p rofou nd ly  influ e nc e  th e  assoc iation p rop e r tie s and  b io-

log ic al f u nc tion of E r b B 2. 
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T e x tu r e  analy sis is m ainly  b ase d  on m ath e m atic al p r inc ip le s w h ic h  ar e  som e tim e s

rath e r  d iffic u lt to transm it to stu d e nts. T h e r e fore  w e  look e d  for a m ore  intu itiv e

w ay  of te ac h ing  te x tu r e  analy sis ap p ly ing  p r inc ip le s of sy ne sth e sia. W e  tr ie d  to

c r e ate  v ariou s w ay s of sonifc ations e q u iv ale nt to d iff e r e nt te c h niq u e s of te x tu r e

analy sis. T w o m ain form s of sonific ation c an b e  d iff e r e ntiate d  and  w ill b e

e x p laine d  u sing  c e ll nu c le i of rou tine  c y tolog ic  p r e p arations: 1. Sou nd  e q u iv ale nt

to 1D  g ray  le v e l sig nals ob taine d  b y  p e e l-off  sc anning : T h is m e th od  c onsits of a

transform ation of th e  orig inal d ig italize d  2-D  g ray -sc ale  im ag e  into a 1-D  sig nal

(  of ab ou t 5 0 0 0  to 8 0 0 0  p ix e ls )  b y  m e ans of a sp iral sc an alg orith m  b e g inning  at

th e  p e r ip h e r y  and  finish ing  in th e  c e ntral p ar t. T h is 1D - d iag ram  c an b e  trans-

form e d  in sou nd  b y  tw o d iff e r e nt w ay s: 1 a .T h e  g ray  le v e ls r e p r e se nt th e  ac ou stic

p r e ssu r e  w h ile  p e r form ing  at h ig h  sp e e d  ( 8 0 0 0  p ix e ls/s) . V ariations of ob je c t size

and  te x tu r e  c r e ate  d iff e r e nt sou nd s. 1 b . F r e q u e nc ie s are  attr ib u te d  to e ac h  p ix e l

b y  m u ltip ly ing  its g ray  v alu e  w ith  a fac tor w h ile  p e r form ing  at low  sp e e d  (  ab ou t

2–  8  p ix e ls/s) . 2. Sou nd  e q u iv ale nt to th e  F ast F ou rie r  (  F F T  ) I m ag e  : G ray  le v e l

transform e d  im ag e s w e r e  F F T - transform e d  and  r e g ional m ax im a e x trac te d  b y

g e od e sic  r e c onstr u c tion. In ord e r  to g e t th e  tim e  d im e nsion, a v e c tor w as d e fine d

w h ic h  m ov e s, lik e  a p ointe r  of a c loc k , f rom  th e  ze ro to th e  six  h ou r  p osition of

th e  F F T  im ag e . T h e  sou nd  is p lay e d  w h e n th e  v e c tor str ik e s a p ix e l. F r e q u e nc y  is

d e fine d  b y  th e  d istanc e  of th e  p ix e l f rom  th e  c e nte r  of th e  F F T  im ag e  and  th e

am p litu d e  is e q u iv ale nt to th e  g ray  v alu e  ( m om e nt of ine r tia). T h u s e ac h  m ic ro-

sc op ic  im ag e  is r e p r e se nte d  b y  a sh ort sou nd  c lip . N orm al b ronc h ial m u c osa and

ad e noc arc inom a c e lls are  e asily  d isc e rnib le , b e c au se  c h rom atin c ond e nsations in

c arc inom a c e lls c r e ate  a sp e c tr u m  w ith  low e r  f r e q u e nc ie s and  h ig h  am p litu d e s

b oth  in th e  F F T  im ag e  and  in th e  sou nd . In su m m ar y  d iff e r e nt ty p e s of sou nd  c an

b e  c r e ate d  f rom  an im ag e  e q u iv ale nt to th e  k ind  of te x tu r e  analy sis p e r form e d .

T h e  sonific ation of th e  c h rom atin te x tu r e  c an b e  r e g ar d e d  as an e q u iv ale nt sou nd

of th e  nu c le u s, w ith  c om p le te  r e p rod u c ib ility . T h is m e th od  c an b e  r e g ar d e d  as a

sy ne sth e tic  w ay  for u nd e rstand ing  b oth  p r inc ip le s of te x tu r e  analy sis and  m ic ro-

sc op ic  str u c tu r e s, sinc e  th e  au d itory  sy ste m  c an b e  u se d  for p atte rn r e c og nition.

F inally  an inte r fac e  b e tw e e n sc ie nc e  and  art is c r e ate d , w h ic h  c an c ontrib u te  to

h u m anization of te c h nolog y . Su p p orte d  b y  F A P E SP , C N P q . 
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