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CrctinoLhromL) and  YsE  L)pe  rhodopsms  (mvertebrate Gq  and  Go  rhodopsins  as  -ell  as  peropsin) Therefore we  anal}zed  Tyr 1B  and  Glu 1Sl mutants  efY  Y  typc

rhodopsins  amphioxus  CJo rhedopsin  dnd  perepyn  The  resu]t  strong]y  supported  Lhe idea  thal countenon  s-tchmg  from  Glu  181te  Glu  1 13 m  the course  ot  melecular

evetution  vv  is an  important  event  dor the rhotkJpsui  divergenLe
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    In rnogt  Lertebrates  thcrc arc  two  types of  photoreceptor  cells  reds  tnd  Lones  -h!Lh  mediate  sLetepiL  and  pltotopiL vlsion  respectiNetv  BeLallge both cells  hafoe

signnt  transductlon  protems whese  functions are  similar  but "hose  amino  acJd  sequenLcs  arc  dTfferent from ciLh  ethcr  the d]ffeTenLe m  photoresponse  patterns bet" een
rods  dnd  cones  shoutd  ongmate  from the different propertaes ofthese  protems Our  mvesngations  revealed that the difTbrence m  rnolecular properues bet-ccn rod  and

cone  visual  pigmemts corTelate  vifel] with  the difiierence Tn  phoLoresponsL patLern beLween rod  and  conc  photoreceptor cells  Thus the next  imestigation  would  be te make
dcar thL phyhiologiLal relevance  or  the dirference in  moleclllar  properties bet"een rod  and  cone  visual  pigments Te  address  this questson we  hdve tmcd  to prcpdre d
mouse  model  havmg  cone  v!sudl  pigments  in  its rod  photorcLcptor  Leltb  usmg  d  gene  targeting procedure Then "e  have succeeded  m  prepanng a mouse  model  thttt
expresscs  functional green sensitive  cone  visual  pigments m  its rod  phetoTeLeptor Lells
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    G  protemcoupled  receptors  identified  so tar are  classitied  mto  several  iamil]es In famLly 1 uicluding  rhodopsm  therc is Lonsiderable  evidence for the
Lonformatioml  changes  Teadmg to G  pretem acti}atien  In contrast  much  less is known  about  other  famJhes Recently to compardtTvely  imestigaLe  the G  protem
acti}ation mechanism  betvveen rhodopsm  and  mctabotrop!L  glutdmdtc rcLcptor  (mGluR) belong]ng to Iarmly 3 we  analy?ed  bovine rhodopsin  mutnnts  havmg  the

c)tep]asmie  loop ofmGluR  The  rhodopsin  mutant  "hose  third c}toplasmic  loop (Loopl} -as  replaced  with  the sccond  cytopldsmic  loep (Loop2) ef  mG}uR  aLtn ateti
G  protem wh-h  showed  that Loep2 of  rnGluR  has a  sumtar  rote  with  Loop3 of  rhodopsm  In this study  to analyze  thc tuncuon ot  Loep2 ofmCjluR  we  prep tred  the

alanine  replaced  mutants  of  the loop mGluRs  drL  LIasgified  mLo  seieral  subtypes  and  we  used  Gi Ge  coupted  subtype  Severat mutations  m  the N  termmus ot Loop2
caused  the decrease  ot  G  protein actrvation  abilit)  These  reydues  tend  to be cenberied  in  other  mGtuR  subtypes  and  are  supposed  to be importint  tor G  protein
actsv  ition  regardlehs  of  mGluR  subtypeh

RFCIONAL  DIgTRIBLTIONg  OF  AI  AND  A2 CHROMOPHORES  OF  THE  FISH  EYES  ANALYZED  BY  HPLC
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    A  "gual  pigrnent consists  ofan  opsm  Tnd  i chromophore  Four  chromophores  are  prescnt m  ndturc  rct]nal  (A 1) 3 deh>droret]nal CA2) 3 hydroxyretinal and  4
h)drox} retmal  The visual  pigment of teleost tish possesses twe types  ot chromephorcs  Al  md  A?  ln order  to resedrch  the reldtionship  bet"een Lhe photoreteptive
fundion ofthe  v]sual  pigments  and  the Lhremophore  distnbutions in different habitats "e  anatyzed  the chromophores  ofvisudl  pigments  extraLted  from suLral  fish eyes
llsing  high performanLe 1iguid chromdtograph}  (HPLC) Anal}ses  -ere  performed for totill} 110 species  tish mcludmg  26  speaes  of  pure tresh -ater  tJslt 4 spcuLs  of

1imb fresh water  fish and  6 species  ofmigration  fish and  74 species  ofsei-ater  fish The 74 fish and  6 rmgration  fish frem eccamc  reglon  pesscssed on]v  Al  ho-eNer 4
shore  fish ]nd  19 river  fibh possesscd both A1  dnd  A2 Addi"onally we  found that there "ere  same  ipecies  of  freih water  fish in  the nver  possessmg  onty  Al or  A2  Our
results mdieate  that the fish from ocednic  region pes3es3 enly  Al  ho-e}er the distributions ofthebe  A1  and  A2  chromophereg  ofthe  figh tiom  river  region  are  different

from the previous reports

ANALYSIS  OF  G  PROTFIN  PSUBVN[T WIIH  SPF(rbT(  ANTIgERUM  IN MEDAKA  RETINA
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    It has been reporLed  thdL a light sensitivity  ot photoreceptor cells is decreased by an  mteraction  between Py subumt  of CJ prote]ns (ePT) dnd  phosduun (PD) aL  hght
adapted  states  TetrapDds have only  one  type  of  PD  in  their photoreceptor cells  but we  have been reportcd  thar tclcost havc two  types ef  PDs  seleetively  distnbuted in
cithLr LonL  or  rod

    Wc  have previeusly reported  a  novel  cone  speufic  subtvpe  of  GB {Ol GS6) m  the retina ofmedakd  (Ory2ias iatrp") Here -e  made  antigemim  raiscd against partial
peptide of  the predicted protein product of  Ol G66  our  Western blot analys]s  revcalcd  that this dntisLruTn  reLogmte  a  36kD  protein m  medaka  tetmat  homogenate On
the other  hand it was  suggested  that this antiserum  did not  crossreact to GP1  subtype  of medak  i

    Medaka  has a  speuat  het  of  GB  and  PD  in  their Lonc  photorLcLptor Lells  so  it is possible that regulatien  of  phototransductten  cascade  of  teleobt Lones  is chfferenl
trorn those in  cones  of  other  Nertebrates  Our  antiserum  will  be a  useful  tool to reveal  the specrdt  molcLutdr  mwhanibm  ef  regulaLlon  of  teleost cones
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    Japanese Lommon  newts  (('vnops p]rthogast"} hase an  ab]hty  to regenerate  their iruured  organg  Even in  ddult  nevifts cdn  reconstruLt  neural  ieUna  froin retina]
pTgmcnt  cpithc]ial  (RPE) Lells  After hurgical  removal  oC  origmal  retina  from idu]t  newt  e]es  the remaimng  RPE  ceils  lose their pLgment granulcs dnd  transdifferentiate

mto  neuroblasts  They proliterate and  ditvercntTate into  varLous  rLtinal  ncurons  Findlly neural  rekna  ]s regenerated  In order  to etucidate the molecular  mechanJsms  of

retmal  rcgeneraUon  we  attempted  to mvestigate  genes expressed  m  regenerating  retina  We  eonstruLted  a  LDNA  hbrary ofthe  regenLrating  rLtma  at  18 or  19 da}s atter
the surgical  removal  of  the origmal  retina  and  isotated  1l2 cloncb  Our  LxprLhbion  sLguLnLe  tdg (FST) analysis mdiLated  that 78 clones  hane similarities  to the genes
prevougl} ]dentified  and  17 clones  seem  to encode  proteins related  to cell  grevvth md  difTerenndtion Thcn -c  invLbugatcd  the expresyon  of  some  or thege genes m
rnature Tetmd  and  regeneratmg  ret]na by vi situ hybrldizaLon These resultb suggested that genes expressed m  regcncrating  retin  d ecTls  tre  different from those ii] mature

rLtmdlLells

FUNCTION  OF  RAB5  ON  SYNAPTJC  NEhlCLFS
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    Rab5 a rnember  ot small CJTPase is vvell  kno-n  as a reguldtor ofendoe}tiL  uesTLu]ar  trdnsport from  plavmd mLmbrane  te Larll  endesomes  In neurens  RabS  is

dtso  found on  synaptiL  vebidcs  ds  -eJT  ab on  c"doLytiL  iebiLTeb  IIo-ever funLtion oi Rab5  on  synaptic  sesicles  rernains  unclear  ln this studlr  we  clucid  itc thc funLUon {]f
Rab5  on  s)napuc  iesicles-ith  m  v!vo  tnd  vnttro  experiments  usmg  Drosophtia  photortLLpLor ecJls  FunLbonal mh]b]t]on  of  RabS  -ith  Rab5N142I  adommant  neg  ]tivc

-ersion  of Dtosophtga Rab5  mduced  enlargement  ot ss naptlc veslcles Thls cnlargement  -as  suppressed  by enhanung  s} naptiL veside reL)Lhng  under  Tight illumination

ln addiLion  synaptiL  vesicleb  prepared from Rab5N14?I expressmg  fiies exhibited  homotypic tusion m  iitio  These iesults  indiLitL  thdt R tbS  funLtions to keep the size
ef s}ndptiL NesiLles  uniform  bN  preventing Lheii homotypiL  fusion In Lontnst  Rab5  -as  not  m}olved  m  the endoc)tlc  reformatlon  of  svnapt)c  Nes!Lles  Lontrary  Lo

Lxpcctation  lrorn iLs comentional  funLtion Farthermore -e  electrophysio]ogically  and  behavrourall) sho"ed  that the functien of Rab5 is essenual  tor ethcient signil
tr msmlsslon  aLrosb  snapbLb

NISUAL  ?ICMEMS  Itw TWO  PATHWAYS  OF  PHOTO  glGNAI  S IN  THE  I AMPREY  PINEAL  ORGAN

SaLehhl Tamotsu] Fmi Kawano]  Yoshimi Kinugawai Tadaghi Oigh" Mitsumaga Koyanagi2 Akihisa Terdkitti Yeshmom  Sh-hidai MiLhikaiu Sameqima3

ii:e,r.aSixaeEtsg,ISzBiiZgn:,ifva.tt,gi:Be,",cC;i,ihvEsi::t",t,t',,/,dl#S,i.,/e,n,sCgepta."o.d,,/,G,,ls"/,."Lfitl:,,S.Kei,[.,Z.i,OLI,t,,,",,!IS,r,]li;.,:aLc"RSELkCT"L:.,N,".'ds,>)(,`.'2",e:SdU,",ig,e:S.'iX,,K,it\g,x7i,s.Irti;.Pi.rgs,r",g3,2
    The to"er Nertebrate  pmeal organ  transforms  phouc information  mto  humora] and  neural  me"ages  through  phoLoneureendocnne and  photoreceptor ganglion
pdthwal}y  respeLtiveTy  The  irnmunohstologicaT  and  LILctroph)biological  studies have suggested that six types of  the photoreceptor Lells existed  m  the iarnprey pmeal
oTgan  HoweieT  the pmeal vsuil  pigments haNe not  been demonstrated m  the lamprey We  tried ]dentifylng  thc ptn ¢ ahigua1  pignients and  ihow  their locdhzation m  the
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pmeat organ  As the results  a  red  sensiuye pigmcnt rhodopsm  and  a pmeal UV  p]gment roughl)  IoLdhzed tLt pmeal  sta]k  Lentrahvall  and  dors ]1 wdll  ef  the end  iesicleg

respeLt]vely  To  umderstand  thc function oftheir  "suil  pigments espeua]t)  UV  pigment wc  discugged the gensitivty  ofthe  pmeal photoreceptorg and  the transilission
r LLio of  the pmedl  wmdow

UV  SENSITINE  PHOTORECEPIORS  tN THF  PINEU  ORGAN  OF  THE  RIS ER  LAMPRFY,  LAMPETRA  MPOAiCA

Erm  Ka-ano]  Yoshnm  Kinugt-"  Tidashi Otghii! Srltoshi Tamotsud2 Mitsuma"  Koyanag]i  Akihisa Terakita] Yoshinon ShLLhida3
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    Tt has been kno-n  that waieTength  digLmm"idtion in  !ncident  hght is one  of  the funLtions in  the pTneal organ  ot  lewtr  -ertLbntes  A]though  the  preyious  sludies

suggested  that UV  scns]hve  photoreLeptor Lells  vvere  involied  m  the wavLILngLh  disLrimmation the mechamsrn  or  phvsiologicat significance  s  st]11 uncertam  In ordcr  to
ebtdm  the clue to understand  the wavelength  dihu mimdtion  we  tmed  to identifi  the t V sensiuNL  pigment m  the lampre) p]neal and  LharaLtLrizc it histochemically and
electrophysiologiLallv                 WL  found d  noiel  UV                                   pmeal pigment thRt s  diderent frem sertebrdte  UV  usual  pigmentg Tbe  immunohistochemical  ind  e]ectrophygiologicnl

anat}ses  resedled  th tt the pmcal cclls contamlng  the UV  pinedl pigment showcd  thc hyperpolarlzatlen in responve  Lo hght md  the maximum  response  -is  iL areund  3gO
nm  ThLsL  findings demenstrated that the noiel  UV  pmtdl  pigment  is insolved  m  the photoreception m  thc UV  sensrti}e pmeal photoreoepLor Lells

CHARICT:RIZATION  O}  -  SLmslrlYE  OPSIN  IN THF  ?INEAL  ORGAN  Ob  THE  LAMPRFY

Mitsumasa Ko)anagii2 Akihisa TLrdkTtaii  Yoshinori  Shichidai2 Emi  Ka-inoi  YoHhTmT Kinugavild] Tadash] Oishii gatoshT Tamotsu]
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    Severdl eleLtrophysiologiLil  sLudies  suggested  the presence et ultrallolct (UV) sensitiie cells  m  the pineal ergan  of  some  teteosts and  the lnrnpre; Howevcr  thL
molLLuldr  babib of  extraretmal  UV  photoreception  hab yLt to be understood  Recentllr "e  isolatcd  d UV  hensitiie opsm  from the riyer ]amprLy which  exhibits  itg

dbsorption  maximum  at 370nrn when  it s  expre"Ld  m  thc cultured  cells  InteTegtmgl} phvlogenetit dnal)sis  sho-ed  that the pmeal UV  opsin  does not  clustcr  with  the
vertebrate  LiguaT  L V  epsms  whiLh  are imolved  in thc UV  vlsion m  some  -ertebrates  ThLn -e  conducted  further speLtroscopiL  an  il)ys  of the pmeat UV  opsm  to
cempare  its charactengtks  wth  thc "sual  UV  opsm                                        Asresuttb                                                 we  found that  the pmeal UN  opsm  showed  unique  LhdraLtcmsticb upon  irradiation  -hich  was  different
frorn thosL ofdll  thL kno"n  vertebrate  opsms  These  resutts  arise  the possibthtv  that the pmtaL UV  opyn  and  the stsual  UV  opsln  dnvc a dibLmLL phototranHduction
LdscadeG

 PROTEINg  EXPREggFD  IN  THF  EIE  OF  LA  lfPEIIIA J4POtyICA
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    So far Gd class G  prote]n hag been found onlv  in  the highei iertebrate  There are  two  different cell tvpL spLutiL  Gt protems m  rod  and  Lone  cell rLspcLt-ely  In the
ldTnpre)       which  belongs moht  primitave verLebi  atc  therL  are t-o  t)pes ofwsunl  cells and  the) -ould  be proto  types  of  red  and  cone  Le;1  rn order  to kno-  vvhat  kmd  et G

protein(s) nre  there in  lhe tamprey vsual  cells  we  cloned  G  protcin cDNA  fragme]ts from lamprelr eye  Threc difrbrenL LDNA  fragments ef  CJ protem alpha  subunit  "ere

obLamed                  indt-oCTLclagses        one  G. dass                                 in stt"  h) bridizataon studlr                                                     showed  the  exprLbbioll ofone  tlrpe of Gt class {J protem in thL rctana  The expression  of  another

type  of  CJt class  "as  not  obserxcd  prebably due te its lew expression level The  exprLshton  of  G. class  was  obsen  ed  in nen  v]sual  LLIIs  in the retma  The  regultg  guggest

that speLlfiL          G  proteins dre expressed                             dcpcnd                                   on  the Lell                                            t)pes eien  m  the e)e  of  the mogt  primit-e veiLebTate  1tmpn

ELECTROPHYSIOLOGICAL  PROPERTIES  OF  gYgTFM  ts EXPRESSED  ON  RETIN?LL MUFI  1 ER  CELLS  OF  TICER  gALAMANDFR  (AMB}LSTOim
TIGRLN,bAD
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    WLprcueublyrepenedthattheglutammetranspoiterSystemNLatalvzesthetluxolgTuLdinnme(Gln)andaspitdgme(Asn)aLrossLhLplLsmllTMembraneotMueller

ceLls  in the uger  salaniandcr  rctma                           We  also  found that the  upLakL  et 61n oi Asn ud  this trnnsporter is disboudtLd "ith  the generauon  of  rnembrane  eumLnts  Hcie"e
miLbtig  itLd the ieruc mechamsm  undeiltring thebL GIn  dnd  Asn  associditeti  rnernbrane  cuTie"ts  Ammo  iad  evoked  currents  vvere  rLLordLd  undcr  -hole  celholtage
cl tmp  conditiong  in Mueller LeTts  ]sotaLed  from ietmac  ot  thc uger  gRlamandeT  Tlte I V Lurie  ofAgn  cNoked  Lurrent  obLained  dt pH  8 O vvas  roughly  tlnear Reversil

::,ten.tiatzga.Eg.eff,bfil,-.e,en,-.?C),St',;,e2,:r,\,ttts}xs.th.e.Gei.'rloegka,ti,:7,.f,?,eees,e.';gkl`:t,"}igt2i,e,f,A,s.n,,e.},?,k,eg,,cx{I,s.nLs,],",:.d,iv.iS,L.'2i,Le.iixd,fip,e,n,f::,u,p,2:i,n,Lrg?i.p:lke.N.ki,
using  a  pipette containing  of  n  high LonLcnlralien  ofAsn  (50mM) no  stead}  currcnt  was  deLeLted These obseTs  ations  suggcst  that the current  rnednted  b} an  act-alton

of  the SysLem  N  is Ldi  mcd                     b)                       both of  rva                                  and  H

rvMR  MICROIMAGING  AND  gPFCIbl(  GRANITY  OF  DIAPAUSE  AND  NON  DIAPAUSE  PUPAF  OF  LARGE  AND  SMALL  WHITE  BUTTFRFLIES,
PIERLS  BRA  SSICLdE AND  P                        RAPAECRtTIFORA

Jun  iLhi  Kaneko]  Chihiro Katdgirii
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    Specific gravities ot diapause  and  non  diapause pupdL  of  Piens hras""ac and  P rapa"}zac"era  we;e  mcdgured  using  micrebalanLe  Durmg  7 dd)s  dftci  pllpation
the vpLLThL  gruities  ot  both dnpause pupae  were  morL  thdii 1 O bo  they  sunk  mwater  On  the  othLr  hand  both non  diapause pupae ofat] ages  floated on  -ater  thit is
the speafie  gravtks "erc  ILss Lhan                           1 O NMR  m]croimaging  studies  supportLd  Lhis obserxETtion  a  casity  cxlstcd  bet-een the internal  abdomen  and  LhL tlier ]x ofpupae
anditssizc"ascerretatedtothednpauseLondit]on                                        Non  chdp  iuse  pupde  had a  larger La-Ly  Lhdn  d  dHpause ones  Therfore  the  spcu  1iL !ravitics ofnon  diapause pupae
were  smaller  than  those  ofdiapaubt  onLs

HEMOLYMPH  CtRCULATION  IN  LOCUSTS  VISUALILED  WITH  SYNCHROTRON  X  RAY  IMACItwG

Chihiro K{agtrii Yukio Mo"moto?  Yasushi Kagoshimai
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    Loeusts  are kno-u  to migr  tte for i long distance The tllght fuel ls diac-glycerol L  trricd  by 1]pephorin a  major  cirLulating  1ipoprotein in tnsects Lipophenn exists
as  high densit] hpophorm  (HDLp  p=                              1 10g ml)  m  restmg  toeusts At the LommcnLcment  oflong  distance flighL 1ipophorTn btarts  to transport  diacylgl}cerol from the
laL body to the flight muscle  The  ]ipophorm  in fiight Lontn"s  about  fise umes  more  diacylglyLeroT than  HDLp  which  results  ln  thc transformation  of  HDLp  to  lo"
densit) hpophonn  (LDLp p=                        1 05g mt)                                We  observed                                          the hemo]vmph  urLulatien  m  such  locusts using  a s}iuhrotren  bc im  dt SPrmg  8

CUTICLLAR  ENCYSTMENT  IN  LARVAE  OF  PLUSIINAE  LOOPER  INDUCTION  BY  POLYDONAVIRUS  FROM  BRACONID  WASPS

O"muNambdi  Toshiharu Tanaki' Masafruk] Saiguhii
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    Plugnnae looperb (LLpidepteri Noctuidae)  hag un]que  deinbe b)stem  or  Cutieular ene}gtmeit  m  dddition  to cellular  rcaction  against  the foTeign substances  that
inxade  mto  the hemocoel If endeparasitold  ovrpos]t eggs  m  P]us"nde loopers the p[]rasitized 1ina forms i Llrst on  the dorsum of the penultimatL sLgrncnt  Atter
hatLhing the parasitoid tarvc]e enctosed  m  the cyst  dnd  finalltr expelled from the host Paraytoid vvasp  s slrmbiotic  iirus  (Polydonavirus) whiLh  -as  iryected  "ith  eggs  at

thetJrneofparasltoldsovlposltion                            might                                 induce  the formation ot                                                    the Lyst                                                           Furthermore                                                                     the formmg  procLss of  cutiLul  Lr Lvst  wollld  be report  histologlcally

dLORECOGNMOMN  SELF  DFFFNSE  AND  FERIILILATION OF  THF  AgCIDIAN,  E4LOCZNZHIA  RORE771

Akiko Ogawa  Miden  Matsumoto  Motonom  Heshi
SLhool of Fundamenta] ScienLe elnd  TeLhneleg} The Centcr toi Lite gcience amd  TeLhnoleg} Keio  Umkergitlr  Yokohama  221 gS22 Japm

    A  selitary iseidian IlaioL}nthu-oretu sho-g  tvvo eients  oi allorccognmons  stnct  self  incompaUbllity  m  fertdiz itaon  and  a  cytotomL  reaction  Ldltcd  Contact
RedLUon  (CR)(Fukc                 1980)                      A  monoclonal  anubody  agdinst thc pidsma membrane  ot coelomiL  Lctls  m  H  toretzt  that inhibitg  the CR  This dntibody  recogmzed  thiee

glycoproteins of210  165 and                       120 kDa  m  iacuoldted                                         cells  and  h}a]ine amoeboL}  teH
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