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TRANSCRIPTION  REPRESSOR  CREB2  REGULATES  LONG  TERM  MEMORY  IN  LnvAl4Ml  SZdGISC4LLS
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    The transcription ftLctor cAMP  response  element  bmdmg  protein (CREB) is beheved to play an  important  rote  m  formation of  tong term  memery  (LTM) in  many

ammals  Usmg  i quantrtative reil time PCR  method  "e  measured  the mRNA  copy  numbers  ofCREBI  CaLLivator) and  CREB2  (repTesgor) ]n boLh the central nervous
system  {CNS} and  the smgle  key neuron  m  the pond  snail  L),mnaLa stagnaity  where  LTM  for conditioned  taste a-ersion  is formed The  copy  nurnber  ofCRhB2  mRNA
was  larger thnn  that of  LREB1  rnRNA  in  the CNS  In the iingJe  ke} neuion  the sim]lar  results  "ere  obtained  and  the copy  number  oi  CREBI  mRNA  was  ]ess than  10

Lopieb  These results  suggest  that CREB2  but not  CREBI  regulates  the trdnsLriptional acinity  m  LTM  formatien To confirm  this hypothesis vve  exdmmed  the tliange
m  thL Lopy  numbcr  ofCREB2  mRNA  dunng LTM  fbrmdtion Aftcr LTM  Lonbolidatien  the copy  number  of  CREB2  mRNA  decredged bJgmtiLdntl)  in thc single  kLy
neuron  Thus the present resultg showed  that the decrease m  the transcription repressor  CREB2  in the smgle  key neuron  is cntical for LTM  formation m  L stagnabs
SupportLd by JSPS and  Nanshigc Scicntific InstrumLnt Laborator)
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sensory  neurons  vvith  horseradish peroxidase BaLkfi11 staming  ievealed  that the tentacular nerve  and  Lhe mternal  medial  and  externil  hp nerves  project to the cerebral

ganghon  dnd  thc eubesephageal  gnnglion  BdLkfi1] stdimng  ofthe  Lerebro  pleural and  cerebro  pedal  connectives  reiealed  that the somdta  and  dendmtes ofdcsLcndTng
neurons  are  ma]nly  located in  the ventra]  side  of  the cerebral  gangl]on Horseradish peroxidase stammg  reNealed  that some  of  the sensory  neurons  in  the elfacterv

epithelium  propect to several  regions  in  tbe cerebral ganglTon mLludimg  Lhe preLercbrdl !obc

SPATIOTEMPORAL  NEURAL  DYNAMICS  OF TTIE OLFACTORY  INFORMATION  PROCESSING  SYSTEM  IN THE  CEREBRAL  GANGLION  OF  THE
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    The  Lerebral  ganglion of  the terre3tridl slug  consists  of  three iegions  the preeerebrum the mesecerebrum  and  the metacerebrum  Andtomiedliy afierent  fibers frorn
thc olfdctery  ergdnb  the superLor  dnd  the Tnterier  tentacles (STs and  ITs) prqect  to all these regions  The spat]otemporal  neural  dynam]cs among  these regions  sccms  to

be important  to the otfactoTy  information  processing  therefore we  opucalllr  recorded  the response  ofthe  whole  cerebraa  ganghon es  oked  by electncal  stamulation  of  the
ST or IT nervL
    B) the ST stimulation the metacerebral  posteTomedial area responded  and  the proLerebra] response  fo11o"ed and  by the IT stimllhtion  m  addition  to these t"o
rebponses  the ruetaLerebrdl  posterolatcral arca  respondLd  Thc rebponsc  tatcnucs of  thc mctaccrcbral  t-o  drcds  -crc  abeut  SO msLL  3hortcr  than  that of  the

procerebrum in the metaeerebrum  the  response  duration ofthe  posteromcdial area  "as  longer than  that  of  the posterolateral irea  ln the procerebrum the  response

durationwasaslongasthatofthemetacerebralposteromedinlarearegardiessofthestimulatednervebuttheresponsepatternseiokedbyeachstimulationwasdifterent
ln  fine structure

CEMRAL  CONTROL  ON  THE  PERIPHERAL  NEURON  EN OKED  MOTILITY  OF  THE  POSTERIOR  (,IZZARD  IN APL  MSIA
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    We  exarmned  thc role of  mtnnsic  penpheral ncurons  and  mteractions  betweLn the cenlral and  the pLnphLra] nerNoas  gystern in lhL control of thL digLsti}e organs  ot
Aplysia kurodat and  A Jubana A  large number  ofpenpheral  neurDnal  somata  are  located tn neural  plexui on  the outer  surfoce  ofthe  posterior gizzdrd some  these are
clustered  logether  to foTm smaT]  groups These  neurons  showed  synchronous  buriting actiwties penodica]lv wh]ch  were  fotlowed by constnctions  of  the posterior
gillard This suggebts  that some  of  the dustered neurons  on  the posterior gizzard rnay  tunLtion  as  rnotor  neurons  for the urLular  musLle  in  the pestenor gtllard
EleLtmLal stimuh  dL  LhL divtal Lut  stump  of  thL csophdgedl  ncruc  dugrneiited  dnd  or  Lnhibited  the bursting dLtiiTtics  ot  the neurony  -hTLh  rLsultcd  m  regpechvel)  an

]ncrease and  or a decrease m  activities m  postenor gizzard constnction  Centril nervous  control on  the motiht}  of the digestive tract may  be exerted at least tn part bv
changmg  activitscs  ot  the pcnpheral ncurons  in  thc ncural  plcxus
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    In the TngeLt  antennal  lobe (AL) odor  informatlon  is  represemted  LopographicaJl}  ds  a  g]omeru]ar map  Ho"  Lhis topographtL  map  in  the AL  ig repregented  in  the

proteceiebrum (PC) "hich  is  the projecLion site  of  the  AL  projedion neurens  (PNs) ]s  noL  welT  known  ln the male  bilk-orm  moth  Bombp  mori  vve  found that NO
indiiLed  eGMP  TmmunohistoLhemistry  revealed  specTfic  tmmunore  ictivity  of  the AL  PNs  that respond  to the maJot  pheromone  Lnmponent  (bomhikol) Thus their

projecuon area  in  the PC  c]early represents the pheromone procegsing path"ay ot the malor  pheromone component  Furthermore we  performed double labelmg of
major  phLromonL Lomponcnt  PNb  dnd  non  phLromonc or mmoi  phcromonc Lomponent  PNb  Lembmcd  -ith  LGMP  immunohistoLhLmisLry  Wt  tound thdL edLh  type

of  PNs  had pro]ectaon to the dnterent are  "n  the PC

IMMVNO  DOUBLE  STAIMtwC  ANALYStS  OF  LATERAL  ACCESSORI  LOBE  (LAL) RELATED  NEURONS  tN 1HE  BRAIN  Ob IHE  MALE  SILKWORM
ptgOTH  BOMBYX  MORI
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    Malc silk"orm  moths  Bombyx  mon  exhibita  charactenstic  zigzaggmg  pattern as  they walk  up"md  toward pheromones  re]eascd  b) conspecifie  femilcs We  dre

Lldntmg  the neuril  pithways respensible  for the generation of  the zigzag  beha)ior Bilateral neurons  which  LonneLt  both 1iteral accessory  lebes {LALs) rn i} be im  oh  ed

generation of the zigzag  behavior
    The LAL  neunl  circuit was  clanfied  b) imrnonoLytochemical  and  intrace11u]ar recordmg  methods  Applying immonoc)tochemical  methods  vife identified
LhalaLteristiL  serotonm  imrnunoredLtbe  LAL  bildteral neurons  (Sl LAL  BLs) Usmg  mtrdLellular  reLordmg  "e  feund mdn)  t AL  related  neurens  Fer example  1)LAL
bi]dkral nLuronb  and  LAL  loLdl intcrncurons  2)CJrnup  1 and  Group 2 desLciiding neuronH  AII et  the ncurons  wLrc  rLgistLrLd  on  NLuronDB  (Databdse ofneurons  on

Bornbyx mon)  In thrs study  we  apphed  serotonin  immuno  double stammg  m  order  to examme  possible connection  between the SI LAL  BLs and  olher  types of  LAL
ncarons  So  lar vvL hafoL found  conneLtion  bLL-Len  the SI LAL  BLs  and  some  LAL  retated  nturens

THREE  DIMENSIONAL  RECONSTRVCTION  AND  IDFNTIFI(  ATION  OF  THF  ANTENNAI  T OBE  GLOMLRLLAR  STRUCTLREg  IN  BOMBYX  MORI
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    We  present three dmiensional reconstruction  of  the antennal  lobe (AL) ef  Bomb)x  mon  based on  confocal  micrescepic  analysis of glomeruh stained "llth O 1%
Lucifer Yellow m  DW  followed by image  processing The  three dimen"onal reLonstruetion  demonitrates the spatial  distnbutson of  erdinar]  gtomerut ir structurcb
Moree}er  -e  identified 33 gtomeruli aLterding  to the followmg Lriterid shape  size relatise posmomng  dnd  fiber bundles m  the AL  We  dasgified alT glorneruli into  six

Llasbes  bN us]ng  identified  glemeruh  and  LhardLtLristiL  fibcr bund]Lh ]n thc AL  db  ldndmdrk3 ThLsL 3ix  dassLs allewed  us  Lo analyLe  the number  of  glemerull and  thelr
vdn  itio"  in dctail The number  ot glomcruli  was  Sg +  1 (N- 5) There "ere  tndTvidual  dTtferenccs He-eier we  could  dctcrminL -hiLh  gToniLruli -ere  d]fferent b) usmg
our  six classes classification system  On  the other hand there "as  httle ;ariabihtv betwLen nght  and  lett ALs  in the same  mdtvidual  Furthermore we  LpplTed this method

of  glomcrul ]r idennfiLation  dnd  threc dimensionat reconstruction  to tocahze the dendritic drborizduonb  ef  AL  mtcrncuronb  WL  allil]iLd  -hiLh  glomerul] -ere

mnervated  b} these interneurons
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