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    These  results  suggest  that Ot CJii6 is not  LnloLnli7ed  vLith  OIPD  C in  Lone  ouLer  segrnents  Mtdaka  LonLg  masbe  havc thL s}stem  to prLNLnt PD  trom iocalizing to

Lone  outer  scgmcntb  It is thLrLIorc pobsible thaL (J3i PD  s)stem  ranctions as a 1]ght dependent regulator in Lone  cells except  for outei segmentb

JHF  ANAI  YSIg  OF THE  GENEg  INDUCED  AT  THE  EARLIEST  PERIOD  IN  NEWT  RETINAL  RZGZNERATIOrv
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    Japanege  eommon  ne-ts  (qnopg  pLrthogastei) have tn  abihtv  te regenerdte  their neural  retma  esen  as  adulLs  AfLer surgiLal  reinoval  or  the retina  from ad  Lilt nev-t

ele  the remaimng  retanil  pigment  epithehurn  (RPE) cells  tose their ptgment  granulcs  and  trdnsdiffercntidtc into  rLknd]  pTogcmter  Lells  Then  the} prohferate and
difFtrcntiditL into  iamous  retinal  ce]ls  The rransdiffbrentiation  of  RI)E ceits  into  retinal  progenitor cells  is quite important  for the retinal  regeneration  aiid  doLs not  otLur

durmg  nermnl  de}elopment ot ne-ts  HovveN er  1itt]e is kmown  about  this  proLess for exarnp]e  vvhaL  kmds  of  rnotecuTes  arc  rcsponsiblc  tor this process We  atternpted  te

examinc  thc Lhangc  of  mRNA  expression  in  RPE  cel]s  bl d]tferenl]al displny method
    Two  davs ifter  the removdl  of  nevvt  rctma  thL cxprLssion  ot  sonnL  gLnts vLcre  uprcgulated  We  foLused on  one  ot  guLh  geneg designated ag  CpDD28k  "hose

orthetegs  are presenun various  Lertebrates but thcir tuncuon ig unkne-n  Our  irnrnunohistechemicdl  experiments  mdiLated  thdt the expression  pattern er  CpDD2gk
Lhanged  dunng the retinal  regeneratien
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    Asc]dian lanae share  a  basic body plan "ith  vertebrdtes  The  t Lrva  hah a  Lcntrat  ncrveub  syhtLm  with  abouL  ]Oe neurons  "hiLh  is simple  enough  to al]o-  e-ery

nLural  paLh-al Lo be known In th]s gtudy  we  atternpted  to visual]ze  the "sual  path"ays of  the larv i by expressmg  "hcdt  gcrm igglutmm  (WGA) lransgene  in  the

photoreccpter  cells  under  the Lontrol  of  the drre-tm  gene (( uur)  promoter Ci arr  "'(,A tranggene  -ag  introduccd  mto  tcrtihzcd eggs b) electropordnon

Immunotluorescemce labelmg with  dnti  WCJA  antibedy  ievealed  thit WGA  transgene  products m  the phetoreceptor cetls  -ere  transported  along  theJr axonb  dnd

transsynaptically transterred to second  or  third order  neurons  In order  to disLriminatc the  first ordcr  ncuro]s  from thL higher order  neurons  a  ti2nsgene  Lonstrucr

contammg  botlt sequenccs  of  Ci arr  WGA  and  Ci cfrr CGEP  was  introduced  Irnrnunofluorescence labelmg resealed  that WCJA  and  GPP  trinsgene  produLts  vvLrL

expressed  in  the photoreceptoT cells and  WGA  transgene products "ere  transpoited atong  thur ]xonb  dnd  trmsb)napULa]ly Le the becond  order neuions  in  the bram
Leside  ind  then  the moLer  neuron  in the vigLeral  ganglion in igeidian larvne
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    Asudians dre  primiti-e Lhord  iteg  ind  their tadpole  tike larLae ghare  i basic bodyplan -ith  Ncrtcbratcs  The ascidian  1trLahts tiemarkabl)  simple  Lentn]  nersoug

"sLLm  -ith  tbouL  ]OO neurons  The neurat  net-ork  of the isLidian lari ] would  provide the fundamental kno-]edge to undcrstind  thdt ofiertLbrdks  Pieiious]v "e

succeeded  m  usualmng  the neural  netvvork  of  the asudian  larNa using  a"  antibodlr  against  v) naptotigmin  Howe-er  mdiudual  neurons  in the dscididn  lana are  poorlv
ldenutled  rn order  zo  identi  fy the glutdmatergiL neurens  m  the lar}a ef  the dsudidn  Ciona  tntcsnncthb  -L  prLparcd an  anubodi  agamst  NesiLular  glutamate  transporter

The antibod)  dcart) htdmcd  aKon  l]bcrs dnd  revealed the deta]led structLire and  dstr]but]on ofglutarnatergic  neurons  in -hole  mount  specimenb  GlutiniatcigiL nLurens
were  detecled in thL br iin icsicle  thc trunk  epidermdl  neurens  dnd  the Ldudal  epidernHt  neurens  Tn the blain xeside  the pre"naptiL termdnalg  ofocellug  photoreceptors
-ere  glutamatergic tlke that ef vertebrate  Role ot glutamatcrgic neurong  will  bc discugsed based on  compamson  with  these  ofGABAergiL  and  Lhehnergrt  neurons  ln  the

ds"didn  hrid
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    The chicken  pineal gland is a photosensit-e urLadian  LloLk  tibsue in vvhiLh LhL photoreLcplor gLne pnropstn ls cxprLssed  We  searched  a no-el  c  indidate  fer non
opsmtipLurLddianphetorLLLptorinthepincdlglandand"eisolatedacDNAenLoddngaproteinthitisclosetyretatedtozebrifishci)pteLhromc4ThLLrNptoLh]eme

{CRY) fami]) meludes  blue hght phetoreceptors in  pldnts and  baLte-a DrvA  photel}dses m  maiiy  organigms  nnd  negatise  Lomponents  ofc]rcadnn  c]ock  m  vertebr  ites

As the first charactemzat]on  of  the Lhicken  Crv4 (t Cri4) genc  -L  LxdminLd  Lunpord] dnd  vpdtidl  expresyon  ohLs  mRrwA  b} RT  PCR  anatyses cCo4  mRNAs-erc
Lxpressed  in  aydmeLiv  oftis3ue3such  as  retma  pmeat gtand brain skin  kidneiv hier and  heart among-hiLh  (CrJ4mRNA  "  "mosL  dbunddnLin  {hL rLtma  ]n cultured
pineal Lells  maLnt  i]ned  in  dail} hghl  dark  Lycleg  or  m  constant  dnrkness  the leiel ot  {Ct)4  mRNA  vvas  higher  in the 1ight than  m  the dark implvng  LhaL LCn4

transcnpt]on  depends on  the 1ight Londition  ltke penopsin gene  trdnscription Thebe ddt] suggcbt  tlHt LCRY4  ih ] lloiLl  pheterLLLpLor  in the LhiLken  pineal gland and
retmi  thaL drL phoLosLnb]Livt tissues
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    JdpanLsL Lommon  nL-ts  (C)nop pyrhogahtLr)  pobsess a remarkabte  tblliti to regenerate  their ergans  We  attempted  te clarif) the molcculdr  mechamsm  for
regenerdtion  ot nerioug  s}stems  and  m}estigdtcd  gLneH LxprLssLd  L] rLgLnLrtting  ne"t  retm  ts  A  LDNA  hbrary from regenerating  ne-t  rettnas  -ere  eenstiucted  and

gequenLes  m  this hbrar} were  nnil)zed  We  obtained  seieral  genes  containing  7me  bTnding motives  defined  is  C2H2  domam  or  RBCC  (Ring B  box  and  CoilLd  Coil

domam)  lt hds been reported  thdt bomc  ofthLbL  zmL  bmdmg  protuns mLtraa  wth  DNA  RNA  and  regulate  cell  d]fierent]ation as  tnnscnption  factors Hovve}er thc
LxaLt  roles of the mog[  nnc  bmding protems are still unclear  We compared  the ammo  aLid scqucnLcs  ef thLsc zmL  bmdmg  proLuns dmong  vanous  xertebratei  and

mvestigdted  their roles  m  retmal  reLener  Luon
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    The  diurnit spider  Hasatttxs aclansvni  Loutd  discnmmate the btue green }ello" and  red  papers  b} thcir huc (Nak imura  and  Yarnashita 2C)OO) ln the present sLud}

LoTor  disLriniLn ition  ei LhL neLL  diurntl vpider  kgJope aJnocna  and  the nocturnal  spider dtanctis v[ntrt[oi"i  x-eie  ex]mined  bv heat ai eJdanLe  lcaining in tssou  ttion

-ith  colored  ptpers sirnilar  metheds  as  used  foi Jumping spiders  The iTena  fnr the experimenL  -as  dividLd into  1-u  hilvLs bv a  pair ot  colored  papers In traming
sebbionb onc  hatf of  thc ]rLnd wab  hL iLLd lrum Lhc botLom by a hot phle and  spiders  were  tnd]wduallN  trained to aNoid  the heated hatf In subscquent  mcmor}  tcgtg

wnhoutheat  they  gometimesa)oidcd  thc hedt dssoudtLd  LolorLd  pipLrs  IIe-LvLr beLh .lrgurpf  md  traHfus Lrilned "iLh  a bTue uthite patlern ora  green "1llte pattein
ceuTd  net  dsLrimTnare the blue or  green trom black lt sectng  th it both 4rgiope  {nd  Araneus disLrimmate the Lelored  pdpers bN Lheir hnghtnesg

THR)  F  DIM-  NS[OML  RLCONg  rRLCTIOtw  OF  EXTRAOCULAR  DERMAL  PHOTORECEPTOR  CELLS  FROM  SERIAI  gFCTIONg  FXAMINFD  "ITH

HIGH  }Ol  TAGF  TFM  ITS]rw(, DELTAS  IE"  ER
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    The dermal phntoreceptor Lells  (DP) extriocu]ar phetoreLeptors ire distnbuted abunddnttN  m  the derrmb of  the dorb d m  mtlL  pdpi]]dL ef Onchidium Senal sem]
thm  sections  of  tn  osmium  imprLgn  itLd  Juvrni]L wui.rL eKammLd  u]Lh  high ieltage  TEM  The axons  oi  DPs  and  ghal Lells  "ere  reconstructed  usmg  DeltaVie-er softw  irL

A  smglL  axon  arosc from the lateril sidc  oft"  o  DPs  dnd  Joined the sdme  small  nerie  bundle "hiLh  vy Ls auempanied  bi a  gli il cell Reeonstructed ]mageg  ean  be trccl}
rotated  ind  the sectioned  iie-s  of  reeonstructcd  images  can  be Dbservcd  on  thc Lompukr  sLrcLn  ReLonstruLted images  usmg  DeltaVie"er and  OZ  95 a2 "ill be
presenLed
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