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stretchmg  cauied  stsffness  mcTease  m  halt of  the samples  tested rhe stiffcncd  Hdmplcs  showLd  wcight  lo" The shmu]ation  by KASW  caused  snifenmg  and  weight  loss m  all

sdmpleK  TIic stiffer  thc  dermis  Lhe  larger lhe  weight  loss became  This result  strongl)  suggested  that  -ater  exudation  was  asseciated  "tth  stiffenJng
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    The derrnis of sea cucumbers  is a  catch  connect-e  tissuc thdt chdngcs  Lts stLtinc"  m  rtspunse  to sltmuldtaon  Tensihn  a  protem ibolated  trom  sea  eucumbets  is known
to stitfen  thc dermis or  holothunari body walls  We  quantstatsvely examined  the stiffening  effect  ef  tengilin b) d)n7niic mechanical  testv TensLILn was  Tsoldted  trum the dermis
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witer  the mcreased  value  of  staffness  m  tcnsilm was  comparable  to the stJtfness  of  the demiis rested  in  artitiual  sea  wateT  w]lh  nonnal  Ca]' conLentral]on  (nASW)  without

bLimulelLion  lhe demns rested  in  nASW  dicl not beceme stiffer vvhen  tensilin was  applied  lhe  dernus  m  nASW  ho-exer  sho-ed  marked  stattenmg  response  when  stimuldted

by artificial sea  w  itcr LontaLnLng  high LonLentrdtion  ot K+ Thus our  resulL  showed  that tensilin did not  induee  the gtiffegt  state  ef  the hoTothuTian derinLs
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    Durlng downgtream migration  salmon  ire Lons]dered  Lo impnnt  spe-fic  odors of the]r natal nN  er and return to thetl homc  nvcr  b} fo]lowmg thc lnoprlnted edor  memerLeK

The otfactorv  hypotheys is suggcyting  thdt thtrr olldLtory  neuron  system  plays an  ]mportant  role  in  homing ttugration  We  attempted  to rdentdfy o]factory  dmprdnt]ng  rc]ated  gcncs
in the olfactory system  of 1acustrme sockeye  ialmon  llsing  a  subtr  iLtixc  hybr]dizdtion method  A  subtraLtave  hybndLtdtaon was  perrermed m  two  directaons ln the forward sub
traction expemment  tester used  Lhe olfactorlr  bulb of  1 year oid  flsh ln  the smo}t  term apd  in  reveTge  subtraetion  the tegter cnns-ted  nt  3 ye  ir n]d  tish Ln  the feedmg iTllgrahon
temi Aft:r the forward  subtracnNe  cDNA  lihrary was  constmcted  differeutial screenmg  was  performed We  ebtdTncd  a  partial done thdt bhowLd  d pos]hve reaLl]on  in  the topm ard
subtracuon  probe  only  (Sockeye salmon  OltdLtory system  lmpnnt]ng retated Gene SOIG) The SOIG  was  1700 bp m  length and  only expressed  in the olfactony epnhel]um  and

not in other tdssues In the o]factory  epithe]iuni  the expresgion  ot  SOIG  rnRNA  "as  observed  m  the olfaLtory  TeLeptvr  Lellb  elnd  babal Lells
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    Salmon are "cl1 kne"n for their draniatic and  accurate homing abdit} guided b) the impnnted  oltaLtory mernery  ef their ndtal btream Howe}er these oder  substancts of
natal  stream  and  the mechanisms  of  olfactory  imprmttng  remdJn  to be LTarificd  ALLording to rLLent  sLudies  ammo  acids  disso]ved in  [he horne strearn  water  niight  be home
stream subst  mLe  for salmon  We  Larried  out  beha-or  expenments  and  eleetrophysiological  experiments  to tcst whether  artitTaal  amine  d"d-  mixtures  hnLe attralLtive  effeas  on

sdlmo]  upstre  tm  beleLtivity  and  to examme  the change  in ammo  acid  compositmn  of  the home stream  on  salmon  o]factory  ncrs  c  rcspsmsc  Hemmg  Lhum  salmon  COnLoihinchuh
keta) and  homing 1 icustrine  soLke)e  salmon  (O ftE rka)  sho-ed  ygmtkant  selectauty  tor artitici al  ammo  aLids  mitures  of  their home gtream  water  Chum  satmnn  could  TdentLf)

drfterenLe m  dthficlal  stream  warcrs  vulth  and  vvlthout  I G]u ln the  eross adaptmon  experime]t  but dLtferenLe Ln Lmmo  auds  Lomposinen  did net  refleLt  m  thL bLha"or  txper

iments  These  results  strongl}  support  the hypothesis that amme  aqds  di"ehcd  in  strcdm  wdlLrH  arL  homc stredm  substanLes  for sa]mon
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    Tn the lagt 20 years sex  steroLds  and  prostLghndms have beell reported  as  sex  pheromones m  several  teleosts These pherornones  are  called  hormona]  pheromoneK  because

they or their prccurgors aet ag  honiiones ]n  vertebrates  It has been  speculated  thabt suLh  pheromoneb dnd  the dnalegueb  Lre shared  lmvng  man)  ethLr  bpeues  IIowcur it is

haTd to appl)  a Loncept  ot hormonal pheromones  tovifards manv  other  bpeLTcs  thdt hdvc thLLr own  bpeues  Hpe" ±ic manner  m  Lhe TeproduLtion In th]s study we  identified a noiel
Kex  pheromone by usmg  beh Lvionl  tegtg 1iguid Lhrematographs  and  speetroscopic  analygis  In thc gpawmng  seasnn  temale masu  salmen  relea-e  i male  attr LLtmg  pheromone
Ln thc umnc  This pherernene  is imetabohte  of tryptophan j kynurenine that mduces  gexuaT  excitement  dnd  locomotise  bchaHor  in  maturc  nnd]cs  Thc  phLremone m  thrs species

ls a  compound  other  than hnrmonal pheromoncs
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    RepruduLtne mode  of thL bnnL shnmp  Artenuafrancts(ana s  cernpoged  of mowvipardty  Crelease ot  tree s-  Lmmmg  ndup]H  trom  brood Lhamber)  md  evipariLy  (spawnmg
enL)sted  dornLant gastnda embryos}  tsubitaneous cystb  (hatch -tthout  delay) hdw  bcen repertcd  Ln  rdrL  Lase  at d  lower perLenLelge Here we  reported  that ArtcmTa dormant cysts
m  each  brood vverc  pdrtidl bii{]ltine They  wcre  composed  ot  t-o  typeg  one  would  hatch  under  suitible  circumstances  ]n  one  to  three momthb  after  bpa-nmg  dnd  the oLher

-ould  be dormant cven  undcr  thc appropriate  emLrenrnent  tor hatLhing dnd  elfter pelssmg the winter  Lhey w{)uld hateh m  [he gprmg  Tlng -ag  found for the first timc by usmg
the cysts  that haNe never  been dehydrated or  desiccated

TRANSFECTION  OF  BLOOD  LELLS  OI AN  ASCIDIANASCIDLA  SMPtVEIErvStS SAtlfEA
OI  atsusaUekr  Hiroyuki  Ka"ane  HitoKhi Michibata
[)epdrtment efBioTugLLdt  SuLnLe Gradllatc School ot guence Hiroshirna Umversit} Hiroshirna 739 8526 japan

    As"didns are  known to dLcumuldLt  idnadium  ions  aL extremely  hlgh LonLentratdotun  rhe 1 aeuole of ianadoc)  tes "inadium containTn.  blood  LelTs)  Te  cKdmmc  funttions

of gLncs rcsponslb]e  for ianlddum  accurnulattnn  Kuch  is idn  idTum  bTndLng proteLns metal  trLnsperters er  amun  ltdllsporters ihs  nLLessary  te dLvLtep a transfectaen methed
tor ascidran  blood cells  Here -e  report  tra]sTcnt ti anbfoLtion  ef  dsudidn  blu{]d LLIIH  "ith  doreign DNAs  b} ]ipotection and  pol)amme methods  In i  medium  that contamb  DME  MI

P12  and  Lertain  concentritmn  of  sodium  chloride  we  gucceeded  m  mtreducmg  ctrcular  plasmid  DNAs  into  bluod Lells  uf  Ay"dia rWnaenTi[  santca  We  used plasmid DNAs
thdt Lontaln  d  gLne promoLer tur actin or Vanabin tubecl to green fluereseent protetri and  observed  green fiuoregcence in  cyteplasm  ot  blood  cells  Thc  ctficicnc)  ot  trdnsfeLtion

was  lmpsoNed  b] reducing  sedTum  Lhlonde  cenLentrdtion
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    Metile Lndophures  pTesellt m  lateral stnpes  of  neon  tetra respond  to hght  dlrectLy and  ldght drraddation  cauges  a  shift in  the spectral  reficctanLc  to longLr wavelengths  Lach
iridophore  Lontains  two  staLks  ot  1ight refleLting  platelets A  change  m  1ight intensitlr  induccs  the charlge in  thc inclinauon of  platclcts resultang in an alteration rn  the  digtance

between them  ln our previous btud) wc  LonfiimLd  thL  LxprLsyo]  of  rhcul"pyn  mRNA  m  the skin  ot  neen  tetra Usmg  skrn  preparataen from lateral stripe  "e  latel) found thdt
LAMP  iLeumulainon  witiun  mdophoreg  b) treatmenr "ith  torsko]ui or theoph)11ine Tnhibited  the  phuteresponses  of  lhe LeUs  -hkh  guggests  the miolLement  of  Gi in the

responses  RT  PCR  shovved  the expression  of  Gi mRNA  tn  the skin  but Gt gene exprcssLon  -ds  net  dLteLtcd SmLe Gts are  generel11> essential  cemponents  in  the pbototrans
duction in Ni-udl  Lclls  ot icrtebiatLs  ]t is mtercshng  to Lompare  the phototransduction gystem  bet" een the vddophores  and  "sual  cells  ot  neon  tetra  Thcrefore -L  dlse  exdmmed

thc LxprLsslon  ef  Gt genes ln  some  tdsgueg ineluding  the retina
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