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IDENTIFICATION  OF  PRF  NGI  INTERNZt  RONS  I> CENTRAL  COMPENS4TIO)  Ob LYkS1ALK  POSTURE  OF  CRAIFISH
Kenkhi  Fupsa-a Misakaiu TakUHta
Diubion of Biologi"t Suences Gradudite School of  Science HokkaidoUniiersit) Sippore 06C} 0810 Iapan

    When  a  stdtohth  is runovLd  unilatcrallv  in Lrbtislt  the eyestalk posture as vifell as the sLnaptic ictivity ofnonspikmg  giantinterneurons {NGIs) beLomes bildterdtly
dsymmetrical  Tn  the upright  bodl posiuon  The  tact that this as}mmetr}  dlsappLars m  sLvcral  wLLks  m  both posture Lnd  s}ndptiL  JLti-it)  suggests  that neurons  that dre

prLs)ndpLiL to NGIs  rLguldtc  thur  outputb  to reLover  the s-nilletricLl  evest[ilk  posture Sustiimng fibers that conNes  "suahnlormduen  Iroin LhL Lxest  ]lk to thL br ]in
are kno-n  as pres)naptic to NCJIs But spontineoug  postsyniptic potentiRlg were  algo obsei ved  ln NGIs  ]n the dark "hen  sustdmmg  tibers dre  generUlv  suppogcd  to bc
silcnt  In thls study  -e  rdentltled nene  celts  mi  olsed  m  the ptesynaptic path- ay  to nonhpikmg  giant inkrnLuroii-  uyng  t- o  glabs microelectrodes  to impale  Ln NGI  and
its presynaptic Lell  simultnneously  We  found 3 dLsLLndmg t dsLLnding  dnd  1 loul Jnterneurons  that connected  to the NGI  pol}sinaptically  We  also  identified

physioTogiL  LT]} one  "iterneurnn  that suppressed  the Nel  act)utlr  monoslrnapucilli  The result  suggests  that these mLuncurong  are  iniolieti  m  the Lentr  il Lompensation

ofevestalkposture
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    The  uropods  ire  paired appendages  oi  the Lauda]mobL  {sixth} ibdemmdl  bLgullent  m  crd)fish  The moi  ernent  ofuropods  m  Pt oc  auibaruh  ( tarku C)irard ]b LonLrollLd
on  LdLlt  sick b) phdsiL tncl tomL  musdes  The phasic idductor  exopodite  ig mnerfoated  by two  motoneuro]s  one  ef  -hiLh  traLels the 2nd (R2idd MN)  md  the ether

(R3 idd  MN)  the 3rd roet  ot thc tenninal gangllon The tenlc reductor  exopodlte  is mner-ated  b} at least threL m"LonLureiiv  whiLh  trdi el thc 2nd root  In this studN  "e

addressed  a  question  of  ho"  the motoneurons  difTbr m  their pass-e  inembrtnL  propLrtiLs and  dendritJe structure  We  charaLtenzed  their functional structure  using

miLroelcctrodc  teLhniquLs  and  Lhree dimension Ll merphometrl  The  tnput  resistance  ind  the membnne  ume  constant  oi  R2add  MN  -Lre  sTgnTfiLintly  smaller  th in

tltose of  reductor  motoneurons  (PeOeS) The input  resistance and  Lhe membranL  timL Lonhtint  of  R2ddd MN  -  is sigmficmtl)  smul]er  thin those of  R3adcl MN
(P<O05) RedLictor motoneurons  were  classi"ed inLo  L-o  typLb by thur  dLndritit struLtuie  but their passiLe membrane  propert]es !tere  nnL  diru]renL LaLh  ethu
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    Actizities ofceTebellal  neuronb  xvere  n]enitored  durmg classiLdl  heart rdtc  conditiomng  m  goldtigh Delav  eondi"ening  preLedure vvas  LenduLted  on  immebihzecl

getdfish 1he  Londitiened  stimulus {CS) -as  a  prcgentation ot LFD  ltght and  the uneonchtloned  stimutus {US) vipns an  eleLLriLal  sheLk  BridvL trdiL  rLsponsc  during the
CS  wis  quanLitied as  a  Lo]ditienLd  Lmetiondl  rcsponse  We  found that home  neurons  sho"ed  decreased firmg iaLe  dunng  LhL  Cg  ds  thL LondTtToncd  responbe  deiveleped
We  also  found that the exTracelluiarly  recorded  smgle  umts  oi thosc  ncuions  cunvisLLd  of  two  tvpes  of  spike one  - is simple spike md  the other -as  eomplLx  spikc
TheTefore        zhe neurons  whlch  she-cd  lca1nmg dcpendent chailge of  the response  to the LS  -ere  classi  1ied as  PurkinlL tLllH  It h h  bLLn shovgn  th ]t the mtactlless  of  the
tcrebelluni  ib req-red  for normal  development of  the classiealllr  Londitioned  bTad)Lard]L TLspenbc  m  goldfish Togelher vuith  this the present resultg  sho"  that  Lhe

ecrebcllar  circuit  ig elogety  mvotLed  in  Lhe LlaggiLal  emetionat  Londitiomng  m  geldfish
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    We  haie recorded  responses  to femile sex  pheromone Lomponents  rEJ dnd  i7J  12 tLtradccenvl dicetates  CE nnd  Z12 14 AL) and  behauoral anLagonists  (Z9 ]4
AL  E  and  Zll  14Ac)  in single  reLepter  neurons  of mnle  Ostnnia fiitna{atts (Lepidoptera Crambidae) ugmg  a LuL  sens]tlum  teLhnique  Aceording to the
electrophlrsiotogical  suive)  and  electron  miLroscopiL  observaLionb  Lhc suhillt  housLs 1 3 neurons  Dose response  and  crois  adaptation  sLudieli  she-Ld  th dL t]]]L 1
neurons  reKponded  equally  -cU  to thL two  phLromenc Lomponents  Neurons (tNpe 2 4) responding  seleLtivelv  to one  phLremonL Lomponcnt  dnd  neurons  (tNpe 5 7)
respondmg  to behivroral tntagonists -cre  also obscrvcd  Co loLali7atmn bet"een neurens  respondmg  to pheromone  tnd  dntdgenist  compounds  "as  iound m  some

senyilld  O farnaeaity has a  uniquc  cnding  svstem  for twe  malor  pheiomone LomponellLb  budL m  neurons  respond]ng  to hoth  the tvuo components  O  nubiiahs  a clotse
spe"cs  ol  O  tufina(alts has t-o  t}pes of  neuions  responding  to eaLh  pheromone LomponLnt  spc"fiLall)

MOLECUL,SR  BIOLOCICAL  STUDIES  ON  OLFACTOR}  SICNAI  ING  CASCADF  ]N JAP,VSIESL COptthION NLWT,  C YA,OPC  S PYRRHOGaSTER

Tatsuo Iwasai Kengo Ohtai Ka7u)osiTikeuLhii  Tadashi  rvakamuri2
iDepartment

 of Maternls SLienLe and  Engrneermg MuToran In"titutL ot TLLhnologi 27 1 Mizumot  Lho  Muroian OSO 85gS Tapan and  
?Depai

 tmtmt  of  ApphLd
Ph}gieg and  Chemistr} Un-ersitN ofHeLtro  Conllllunictuons Chofu Tokvo  lg2 g585 Japan

    The oltactory  sensataon  in  icrtcbratc  starts  from the mteiaction  o± odorant  and  receptor  and  resulLyn  thc aLt-ation  of Lascddc  of  signal tiansducing moleLules
ThL G, ddsb G  protcins G  ir and  G. are  activated  m  response  to recept]on  oi odoiants  and  bt]mulatL  LAMP  foimation by an  ddenL1)1  Llrclage  Th]s leads to the npening
ofc}elie nucleotide gated Lation  ehannelg  Ho"e)er  vanous  reguT itory  moleLules  were  reported  to bc imolied  in thig eagcade  egpeLnllv  in the adaptatien  proLess ln
order  to clai1fy  the retationshlp  bet" een  the protems in  the oltaLLorv  LLII and  their funLtions  vve mivest]gated genes expressed  in the olfaLtorv cells We  LhosL  thL Idp incsc
common  ne"t  C inopus  pJrrhogarter  hLLdLisL it hds  bccn used  tor the electrophybiological  studies  At firht -e  mdde  a  LDNA  1ibrarv of  500 thousands  independent  clones

from the ne-t  olfiLter}  epithehum  ln the expression  sequenLe  tag (EST} data thL gcnes bLtong lo Lhe follewTng Ldtegories  are  further im  esUgated  1) Channcl pretclns
2)  olfaLtoi'L         Lell markcr  pretun 3) odoidnt  rcLcptor

TllE SECOND  MESSENGER  IN  NEswT  OLFACTORN  TRANSDU(  [ 10Mg  ( Y(  t I( AMP
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    lt has been believed that olfactoTlr  transduLtion  LasLade  usts  t- o  par  ilkl  p  ]th"di  s One  is i cAMP  as a second  messenger  Rnd  the oLhens  a]  TP3 LAMP  pdth- b
"ag  "ell knox-n by man)  researth  ef  olfaLter)  trtnsduction  dnd  sccond  mcsgenger  on  the other  hands TP3 palh-aN "ds  still Lontro}ersial  Becausc  ot  Iack ot

mformdtion  regard]ng  the singlc  ccll  rcgpongc  induced  bN TPa edorants  To make  clear the pessibihtN o;  seLond  mL"LngLr  in tiansduLtio"  s}stern  vve  mNestigated

LILLtrephv"ologiLal  properties b) IP3 odoiant  Our preiious stud}  reported  LhaL "ged  gubshnLLs  "ere  useful  tool tor mNestigaung  the signal  transducuon  3sslern

which  "  lg ah]e  to control  [cAMP]1 In this expLnmLnt  to deny invetving  fP3 in  the olfactors  transductlon  vLc  LomparLd  IPI  odonllL  respenses  to Laged  LAMP

respo]ses  WL  Lould  obbLrvc  reverts il petentiat and  dose dependence were  Nen  Lloselv  Se]1 and  uosh  adapLation  -crc  obscrNed  bet-een iP3 odorant  responses  and

LAMP  rcsponses  Furthermore summation  -as  algo ohger)ed  at the peak oHP3  edordnt  rLsponscs  cAMP  responses  were  added  Thege iesultg  sho-ed  thaL oliaLtor}
transducuon  used  on])  one  path"a) -iLh  LAMP  as  a  seLend  messenger
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    A  Ca2' bmdmg  protem  p26olf  "as  found in bullfrog (Rina tdLLsbi  md)  oltaLterlr  and  brenchkrl ciha  To search  for the function ofp26o]r  -L  LriLd  Lo idLntit)  Tts

target protems by usmg  a p26o]f Sepharose affinit)  Lo]umn  geieral p26olf bindmg  preteins -erL  isolatcd  from  solubihzed  rnembrane  fraLtions of frog elfactorv cilia and
lung Ameng them -e  focused on  i protein band of 3SkDa  on  an  SDS  PAGF  bcL tubc  it -ds  the most  mtensne  band ana  -as  detected ]n  both ellaLtory  uhd  md  lung
Protein sequenLe  Rnaly"is suggcstLd  that thih band Lonsisted  of  a  mixture  of  annexin  gub  typeg In fact "e  found mam)  3) kDa  pretun spots  after  2D  electrophoresis

The pl Nalues  of  these 35kDa  protems vucre  S i 8 Bagcd  an  the partial arnino  aud  iequenLes  deterinined "ith the sequencc  mal)sis  wc  cloned  annexln  sub  t-pes  m  a
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    Vertebrate oltactol- reccptor  neurons  <ORN)  contdin  hrgh cencentntion  ot Cl -h]ch  ilo-s euL  }id  Ca"  iLtivdtcd  C1 channels  amphfymg  odor  mduced  mwaid

reteptor  current  Concentration of  Cl CLCI ]) in  isolated  bullirog ORNs  -as  momtercd  b} aikLlizmg  fluorescence imageg  of  ORNs  Lnntdimng  nuulLsLLnt Lhloridc
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