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    Henei bees deielop seund  LommumLatien  repre-enting  the w  iggte  danLe  Fhe ) mous  types  of  gound  generated has been  anal}zed  he-eNer  thc qucstuon How  do  heney
bees hear the sound"  has not  becn iddrcssEd  so far We  the] LonductLd  thL LILLtroph)biulegrLal  "nal)sib  tv idennf}  honey bee auditell  orgaiis  and  to iecord  the  gound  eNeked

potential CghP) er  aaditoll  nerxes  m  response  to xaneug  t} pes of  gound  Furthermore  we  algo  measured  the }e]ocity  and  displaLcment et  dntLnndl  v]braltoll  generaLed by seund

We  did the sarne  anal)bis on  Bumble beeb that de not LKhibit  danLe LommumLataon  Wc  haic found that hone) bee auditer} organK lncate at the  Jonsten s organ  of  mtenllae

and  the antenntL]  ubral]on  and  SEP  is maximum  around  2SO Hz seund  The similar  results  ire  obtained  with  Bwiibte beeb buggcsting  that both bcLH hdNL thL audiLory  nenes

-ith simildr properttcs
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     1he asadlan  1[trva is an  exLetlent  rnodel  for studies  of  the fiinctronal orgamzRtion  of  iertebrate  ncural  circuits  due to its iemarkably  ymple  Lentral  nervous  system  (CNS)
with  abeut ](Nj nLurons  ChulmLigiL tnd CiABAergiL neurons  are cntiLal neurons  tor locomotion of manfo ammaJs  We  successfulT}  usudliied  thc Lhohncrgk  md  GABALrgic

neurons  in the ]an il  CNS  with  antdbodies  against  vesiLular  itetylcholine  (Ci ALhTP) d]d  CJABA  trdnsporter  C" )GAI)  respectavety  Cl IALhTP  posltne neurons  -ere  located
m  thc bram ieside dnd  thc visLcral  gang)ion bnL  pd]b of LhelincigiL "Luronyn  LhL vvLeral ganglion extended  their  axons  postenorl) ai]d mnen  ated  the most  antener  musele

Lells  in  the tail Ci i  GAT  positne neurong  were  lecited m  the bram iesicle  visceral  ganghon  and  anterioi  neme  Lord  ["e d"tinLt pdiis of  C'i ivGAT  posiLbe neurons  bilaterally
aligned along on  the amteuer  merNe  Lurd  extended  Lheir axons  Jntenert}  and  Lo"nected  Lo ixong  of  the eontralatenl  cholinergic  neurens  Thcsc rcsults  suggest  that the neurel1

netwoik  LomprTsTng  Lholmergic  motor  ncurons  dnd  mhibitory  intcmLurons  is 1 CPG  pi"dutmg  a rh} tinmlc moxement  of the tall
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    As"dLan  ldriae ot  C}end  TntestmalLs  Lhange  their  photiL behavier  durtng  the L"urse  of  dtvLlopmLnt  NLwl}  hatehcd  lanae  she"  no  response  tn  i  1isht stimulus  dt am

mLuiyt)  At  4 h dfLLr  hdLLhmg ]drvdL vvLre  induLed  t" slart  to H-imrnmg  upon  the Lessataen  ot  iLlummatron  and  to stop  s-miming  upon  the onset  of  illummdtiem  Tn ordLr  Lo

tollo" the neural networks  trom the photoreceptor cells to niugde  the  ugual  path-ays "f  thc  land  "crc  Nisua]iied  by expressmg  a  WGA  mansgene  in  the photoreceptor cells

under  the control  of  the arrestm  gene  tCi arr)  protnoter bi erder  to discriminatc the tirst oidci  neurens  trem the higher oi  der neurens  a  ti msgene  LonstrLtct  Lontainmg  both

sequences  of  Ci ar} -Gv4  and  Ci an  ECTFP  -  as  mtroduLed  mto  tertihzed eggs  b} etearoporation  TmmunofluoiescenLe ]abeling rexca]cd  thdt WGA  dnd  GFP  trnnsgene products
-ere  expiessed  in the photoreLeptor Lells  md  WGA  transgene produLts vvere  trmsported  alullg the]r axens  and  transs)naptlcall} to the second  neurons  dn the  brain ie-cle  dnd

thLn  to  LhL f"urLh pdir m{)L[]r  iiLurons  "f  flyL pair neurons  in  Lhe vsLernl  gangllon
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memhtane  aggieg  tioo ind  therefoie possibly repair  of  membrines  -e  cxdm]ned  thc LffeLt  of  p26elE on  thL dLhviL)  ut edch  ot these annexins L/smg recomb"]ant  annexin  T
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    Our  greup  has prcueusllr rcportcd  thdt exegLnuus  mtriL  uudL  CNO) Ldn  llmtaLe  bu.var  m  generation oC  spikes  fronl g"gar  reeeptor  cells  dn Phorntta regina  uhLth  suggcst

thtt NO  is a  slgrialmg  inelecule  m  sugar  receptor  cells  He"eEer it was  -ndear  -helheT  NO  is produLed  m  the su.uar  reLeptor  cells or net Io furthcr mlestagate NO  prodlleing
teU  xve tncd to measurc  inu cLcclluiar  )NO direLtly "ith  NO  sensTtTNL  fluorLHLuit d)e  DAF  2 DA  in  lhc  cu]lmed  taste ieLeptor  cells  treni pupa ot  P  regttm  that spe"fitalJy
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    A  taste ergan in fiies mtcnsivcl) uscd as a medcl  organism  to study tastc transduetion is  a  hair shaped  unit  housing  teur tunctionally differentiated taste reLeptor  Lells

Three ot thein preterentiall} respond  te sugars  salts  and  water  respectnely  ln the sugar  receptor  cells  ef  the blewfiy Phormta regifta  mtrdLd]uldr  LGMP  has been suggebted
as  a  seumd  messenser  C}diL  C]MP is produLed by guan}1}1 L)thse  (GC) the soluble  fonn of  whiLh  ig aLLiiited  b} mtnc  oxide  CNO) To  explore  a  possible tunLtion of  NO
Tn thc sugar  reteptor  Lell-  vife cxammcd  thc cffcLts  ot a  sLavcngcr  of NO  dnd  mhibitors  et NO  synLhdst  elnd  soluble GC  on the electrophysiologicat responses of the sugar  reeeptor

eells  FaLh  of  the scaNenger  and  inhibitors  -hen  dntrnduced  fu)m rhe  tip of  a  tagte sensor)  umt  intn  the tiste receptor  LellK  by thc dTd ot  sodium  deoxythelate suppressed  the
rLspensLs  of  thL sugar  rLctptor  Lclls  lhLsc results  suggcst  that  NO  is produLcd m  thc  sugar  reeeptor  cellg  and  actnateg  gelllble  GC  in the sdme  Lells  patuup Ltmg  m  the sugur

taste trinsduLUon  This study  uas  partaalllr supported  by PROBR41N  Jipan to TN
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    A  subsecial  bug Parastrat hiaJaponensis transperts host drupcs to tts n)mph  cDntaimmg  burro- SinLe the hug  left its  burro-  it  searLhed  tortuouslv  until  it hnd cncountered

a  drupe After the bug found one  it took the shortest  route  hack to its burrow When  the bug vv iK dLsplaLed te dnother  poytien  rt wilkLd  straighL  tu"ard  the fictne butrow atld
then sho-td  LhL semLhmg  bLhdviur d"he  uc]mty  ef  the fiLtive burro" iho3e results mdicate  that P JoponerasTs onentg  te its burro- usLng  path integidtion

    Dunng  the husy plovisioning ge  ison  the hnnnng bug sometirnes  encounlers  i LompetitoT  ot  the same  spe"es  whiLh  tnes to stLd  ms conlc)mg  dimpL In thls eccaslon  the
hDmmg  bug  showed  the csLaping behdvor te walk  fdstcr than thc safa)  LunditionH WL  mLaHurLd  Lhe  -a]king  speed  and  the accuraLy  ot  the homing  orientation  tn  the field
"lhen the bug encountered  i  competner  itg wilkrng  speed  -as  increised  whereas  thc aceuracies  et  its eriLntatuon  especially  the distamLe aLLur  iL} -ds  de"eased Ihege regults
indicate  there is  a  trade otfbetween  speed  ind  acLuracv  in  the  path integration  and  the drstance Lnfbrtnatdon  is eagdlv  dnfluedieed  bN the egcaptng  bchauer
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    Thc pidlring mdntis  Ls d prcddtorv Lnsect  thdt dctcLt- its picy b) vsio]  ThL mdnhs  LapturLs  iLs piey w]th  rapld  ginspmg  meiements  of feretegs According tn the sp  itLdl

pesition of  the prey the direetsen et  toieleg movements  is eontrol]ed  by  metoi  neurons  in the prothor Lcic gabnglLnn SpatHl  T]fomiation  ot  the prex posinon is  translated by
descendmg neurons  that connects  the brarn and  the prothoiacie ganghon  To clarify  the neural  tepdegcntation of gpatial informauon  in the central nerNous system  ot the malltas
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