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pigment granu]eg pigrnent ceIT; cou]d  be obgerved  under  an  ordinaTv  microgLope  ag early as the mescnchyme  blastula stagc Before the onset of gastrulation pigment
Lells  were  nrranged  m  a  hemi circte  (dorsal hatf) at  tlte eenttat  region  of  the Negetat  ptate Bendmg  ef  the vegetal  ptate first oceuried  lust at  the posrtion occupied  by
pigment  cells  Rhodamine  phdlloidin stdinmg  showed  Lhat  aLtTn  fildmLnts wcrL  abundtnt  at  the  apical  corucies  of  pigment Le]ls  lt was  found that  rhe  imtiation  of

primary  mvagmation  -as  drasticall] delayed in the NiCli treated embryos  m  whJch  pigment  Lells  were  gredtly reduLed  Tn number  Once invagmation  started

g]struldnen procccded m  a tNpicdl manncr  cven  m  thL NiCIi trcdtcd Lmbrlrob  1 L scLondary  mvagmation  lollows utith  a short lag phase after primar) imagrnation
These show  that pigment  cells  are  the bottle cells  that tmgger  the onset  of  gastrultttion at ledst m  Echmometra mathaei

IN}OLVZMZNT  OF  H[DGEHOG  SIGNAL  TRANSDUCTION  PATHWAY  IN APICAL  GIVNGLION  DIbfiERLNTIATION  lrg SEA  URCHIN  LARYAE
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    Hedgehog (Hh) gigna]  ti angdllction  pathwav p]ays an  important  role  for valid  organogenesis  mcludmg  neurogenesis  To  elucidate  whether  Hh  3ignal  tranliduLtion

pathwa}participatesmtheapiLalganghendiffeientiationmseaurchmlarvae-ehaveclonedahedgehoghomologeubgenetrompluteiofthcscdurLhinHLTniLentrotus
pulLhLrimus CHpHh) The ammo  aud  sequence  of  HpHh  had high hornology with  lhat of  Lytechinus iaTiegates  (LvHh) C)ctepnmme  an  mhibitor  of  Hh  signal

transduction  to Smo  threugh  Patched  vvas  admimbtrated  from bwimmmg  blastula stage  to the late gastrula stdge  CyLtopamme  was  efrkictivL  only  at  bTastula stage  -hen

Hh  protein was  expTessed  The treatment  suppressed  serotonm  Lell differentntion We  also partiall) cloned Patched (HpPtc) from the same  de}elopment il btage db that
HpHh  has been Lloned  Thcse prcsent obscrvation  btrengly  buggcstcd  that Hpllh plavs an  important  iole  for dirferent]ation ofneural  ganghon in  gea  urchm  larvae

EXPRESSION  ANALYSIS  OF  HpNeuroD,  A  NEURO  DIFFERENTIATION  RELATED  bHIH  TRANSCRIPTION  FACTOR  HOMOLO(rUE  IN PLUTEUS
LARVA  OF  THE  SEA  URCHIN
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    Wc  haw  studicd  molcLular  meLhdnism  ol ncuroplcxuv  tormdtion aL the oral  lobc ofpluLeus  ldrvae uf  the bea  uTchin  HEnuccntrotus putch"rimzas and  ctoned  sea
urchm  homologue of  NeuroD  a  bHLH  transcmpt]on  fdctor The tactor has knowe  to be imolNcd  m  ncural  di Ffitrcntidtion in  vcrtebrates  We  have named  the sea  urchm

homologue  HpNeuroD  which  compnsed  421  amino  acid  residues  Over  all arnmo  acid  sequence  ot  HpNeuroD  was  approximately  30VG  hemologeus to the kiio-n
vertebrate  s protem  and  approximately  809t homologous m  conserved  region  Phylogemc trcc LenbtruLtcd  by neighbor  loimng  mcthed  suggested  that HpNeuToD
belonged to NeureD1  family We  aTso have rmsed  anti HpNeuroD  antserum  usmg  a  peptide -hose  ammo  acid  sequence  "as  deduced from a  part of  the DNA  begucnLc

Immunoblottmg showed  the anuserum  bmding  band dt dbeut  46kDa  region  that wds  quJte similar Lo pregurned moleLutar  weight  Imrnunohigtochemigtry  and  in rttu

hybridvation TndJcated  that HpNeuroD  invollecd  in berotoncrgiL  nLuroplLxus  differLntiat]on These results  suggested  Lhat HpNeuroD  is a  usefut  neurona}  marker

molecule  to  study  neuroplexus  tormatien  in  sea  urchin  plutei

ROLE  Ots SLROTONERGIC  NERVOUS  SYSTEM  IN  SEA  URCHIN  LARVAL  BEHAVIOR  AND  EXPRFSSION  OF  SEROTONIN  RFCEPTOR  {,ENE
DURINGEMBRYOGENEglg
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    Scd urLhm  larvd hdb d  berotonerg-  dpiLdl  ganghop (SAG} The neurotransmltter  his been imphLated  te regulate  s-immmg  behavier based on  our  present
observatsons  ofp  chlorophenylalanme  (CPA) i serotonm  s)nthetase inhibitor treated ldri ic To kno" hLretonm  administration  s]teh berotomn  reLeptorgene  has been
gearched  and  c]oned  from lhe gea urLhm  Hemiccntrotus pulehcrnmus CHpSR) ThL amino  acids scqucnce  ot HpSR  deduced from the cDNA  sequemLe  "as

phytogenetacalty tocated the protem nt  quite ctese  position to that of  rat  Whote  mount  m  situ  hvbridi7dtien combined  -ith  TgA  syvtcm  {T WISH)  loLaLLd Lhe message
trdnsLmption  s]tLs  at  a  part orLells  Tn  the  ulialed  band and  blastocoehc Lelts  that  form serotonm  ieLeptor  cell netwerk  We  also  have obsened  that  CPA  does not  inhibJt

ciharv  rnoiement  despite the oocurrence  of  bevere  peTturbation  of  larval vvifimming  behavoT impTiLditing  the presenLL ef  serotonm  signa] mLdiatsng  mtegrating

mcLh  ]nism  s-Lh  dih a serotonin  reLcptor Ldl network  "e  haie reported  belore between uliary heatmg nnd  sw"nming  beha-or

ESSENTIAL  ROLE  OF  SEROTONIN  IN  THE  FORMATION  OF  SEROTONIN  RECFPTOR  CEI  L NET-ORK  IN  SEA  LRCHIN  PLUTEI
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    We  have igolated  and  gcqucnced  d  scrotomn  reccpter  gene from the sea  urchin  JIemieentrotttsputchernm"s and  rdised  anti  serum  agamst  Lhe peptide whoge  amino

acid sequence  wds  deduced from the DNA  sequence  p Chlorophenylalanme {CPA) an  TnhibTtor  ef tryptophdn  5 hvdroxylasL ddivit)  perturbs s"immmg  behavor of
taruae b) reLaimng  uhaiy  movement  To elucidate  aboye  apparent  discrepancy we  ha}e exammed  the formation of  serotenm  receptor  cell  net-ork  in CPA  trcated

larvae Reldtive arnount  of  serotomn  receptor  protem m  thebe ldr}ae "as  not  signifiLantty  afikrLted  bs CPA  HoweyLr immunohlstochemlstry  sho"Ld  that the formation
of  net-ork  "dh  cenbidLrdbly  perturbed by frequent d]sconneLuons among  serotonin  receptor  cells Externa] serotonin  app]icitien to CPA  treated laivdie bigmfie]ntt}
restorcd  the mter  eellular  connections  and  swimmmg  acusity  indicat!ng  the format]on ofserotomn  ieLepLor  Lel] network  reguireg  gerotonin  and  implicating  serotonm

regulates aliar) mevcment  thdt LonsequenLcs  ld-al sv"imming  by not  dirLLtly vtLmuldting  uhary  cellb  but threugh  serotonm  reLeptor  eell  netvvork

PIGMENT  CELL  CONFORMATION  IN ZEBRAFISH  STRIPE
Mdsdshi  }hritdi KLT  TLhiro  Ndkdmurd2  Kana  Bindoi  Shigeru Kondoi

ILabor[itory for Positionat Information Center for Developmcntal Biolog) Institutc of Physlcal and  Chemlcal Research (RIKEN) Kobe  6SO O047 Jdpan and"Depaitment
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    Zebrifish  have  a  charactenstic  honzontal  stnpe  pigment pattern rnade  b) a  specJfie  distribution ofthree  t)pes of  pigment Let]s  mclanophorts  xanthophores  and

iridephorcs  This pattcrn ls a valuablc  medcl  to lnvestlgatc how  the spatlaJ patterns form during ammal  development Recent  findingg buggest  th it interaLtions  arnong

the pignent  cells  play irnportant  roles  to develop the stnpe  pattern in rcbrafish  However it is not  }Lt studicd  minutcty

    Tlterefore -e  performed transm]sslon eTectron microscopiL  study  (TEM) to ghovif  the distnbutaon conformdtion  dnd  how  the cells  contaLt  -ith  caLh  other  in  the

hypodermis We  found that the pigment cells form complex  but orderecl layered structures m  both strlpe and  lnterstrtpe reglons The erder  ot thc La)ercd stiuctures  is

kept strictl)  all through  the hypederma] regLonv
    On  the bnsis ot  the  dita  obtamed  from the  TEM  study  we  are  trymg  to  charactem7e  the behavors ofpigment  Le]ls  by ldser ibldtion  Also TEM  obser}ation  m

pigment  pattern mutdnts  as  -ell  ab  striped  finb of  -ild  type fihh ib m  progrcbs

    Taking  with  all thege results  the rneLhamsms  of  zebrafish  pigment pattern formatien "ill  be diseussed

THE  ROLES  OF  SHH  IN  THE  PAIRED  APPENDACLS  OI  THE  CARTILACINOUS  FISHES

SaNuri Yenei Timurdi Yoshio Tdntkdi Hideaki Aenoi Ritsu Kuriishi Hirovuki ldei Keq] Tamurai
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    ln higher vertebrates  restricted exptession  ef  shh  m  the posterior rnargm  ef the paired appendage  primordia is essential tor the mtero  posterior pattermng m  the
ITmb or  fin buds On  thc  othcr  hmd  Tn  i dogfish Sokorhinus  LaniLuia  no  hhh  expression  could  be deteLtabte m  the peLtorat and  the pelvic hn buds bE Tn  situ

hybiidiz Ltion  and  the RT  PC R {Tanaka et  al  2002) suggestmg  that  shh  has ]n  rote  in  the  paired  appendagLs  in  thL  cartihgmous  tibhcs In this  study  hovLever -e  she-

th !t shh  ib cKprebbLd  m  thL pobtLrier rLgioll  ol  im buds ol  two  carUTaglnous  fishes Rala kfntijei (a skate)  and  Yc }liorhtnus  tetazame  (a dogfish) at  least m  thc latcr stages
of  development Different results m  terms of thh expression  bet-ccn two spcucb  ot dogfishLb arL probdbl) Laused  by  Lhe dii ferenee of  the developrnental stages  obsened

gince shh  expreggion  of  higher vertebrateg  beging at  eirly  gtageg  ot  hmb  iniuation  htcr cxpressions  ofshh  ma)  refleLt  the lmllted ieles  of  shh  m  the palred appendages  ot

the  c  trLilaginous  fishes
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    It hds been reported  thdt fleunders hafoe speucs  spcufiL  ILft nght  (LR> ahyinmetr}  el relmal  ganglion LeN  (RC (J) axong  decugsating at the optic chiasm  He"  ever

the detalled mechanlsms  ior establlshlng the LR  asymmctry  rcrnain uncertain  Wc  exdmmed  the optic  Lhidsm  m  seme  speues  of  teleo" figheg ine]udmg  medaka

zebrafish and  Japanese flounders Aii specimens  ofa  Japinese flounder Patahchth) s ot"ac(us  sho-ed  the LR  dsymmctr}  ds  dLsLmbLd previous]y a  bundle ef  RCG
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