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SELECTIYE  DESTRUCTION  OF  ACTIN  BASED  CITOSKELETON  NETWORKS  IN THE  IMMATLRE  STARFISH  OOCYTE  BI  THEONELLAPEPTO
LIDE IE, A  PEPTIDE FROM  A MARINE  SPONGE
Sugumu Tkegami?i  Fmi  Ohtaii Shinji Ohtai Kenya  Yamamoto4

i?,",B::,[s:JE?i[:.e,OE,,L,71i<g:2Alil,reoitfit,B,tl:i,JO,nfiiteny,#i;Ili,a,M4,,S.ge,Stt,lkL;:i,lv?i,f:r?,Ii:.LizaullF,S,i,1,e(,l,iEiM:?,O,:,ff:3i/2i6m,6,illgat,73,g,2:sh,OJ.a,Np$.ga,:'Sl?/l,X.EE.tig,e,i:,ii£
,EO,Ili,9.I,grill:,,P,,ti,tS,l3,:R",SsiPla,i,iErt9:,:

FaLult) of  AgriLulture Glfu Univtrsit) Gifu 501 1193 Japan

    TheonelllpepLolide Ie (TpJ an  ohgopeptide  taLtone igotaLed  from a  manne  spenge  Petrovra sp  wag  sho"n  Lo mduce  an  unprecedent  rnoTphoTogical  Lhringe  in  the

irnrnature ooc}  te ot the stirfish Astenna ncctimfcra The cortiLal F aLtm  -as  disturbed and  aisembled  to form dots and  nngi  as evdenced  by stiinmg  with  rhodamine
LoequgatLd  phallo]clm The eoLyte  exentually  beLame malformed  Wheii Tp  vvas  added  te an  irnmature  ooLyte  -hiLh  had been pret[edted  -ith  Lvtochalasin  B or  D
mhibitor3  ef  actin  pol)mcrization no  mdlformdtion  "ds  ob3ened  When  Tp  was  ddded  to dn  ooe}te  -hich  had been mdueed  to mature  b] 1 meth)lddenme  (l MeAde)
a  maturrltion  inducing  substance  in st]ritshes  the percentage  ot  malfermed  ooc)tes  gradudlly  deLreased correspondmg  to the period  oi  1 MeAde  pretreatment  cmd  no

malCorniation  was  observed  m  lhe mature  eggs  The3e results  sLiggest  that Tp  sensitue  factors Lloselfo  relate  to the stabihtmg  component  of  b actin  based Lytoskeleton  m

nn  imnndture  ooLlrte but  disappeali during  maturation
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    In aiudiang  maternal  rnRNAs  siich  as  mAcho  1 a  determinant orm-scle  cell  late belong to  Tipe T postplasmiL RNAs  located in  m)oplasm  ofeggs  Pnor to the

first Lieaiage  these pestpidsmiL RNAs  relocute m  2 mdm  phd3e3 TheN further LonLentrdte  mto  d LortiLdl 3tructure the Lentrosome  dttr tLtmg  body (CAB) durmg  e trly
deasages B} uyng  high iesolution  fluorescenL in situ h)bTidiLdtion in HaloLynLhia rorLtzi  we  sho-ed  Lhat maLho  I and  FIrPEM dre  leLahzLd cm  drLhLulated  vLruLLurt

situated  within  2 um  of  the untertilved  egg  cortex  and  "ithm  8 um  of  the certex  ot  the iegetal  region  and  then  posterior region  durmg  ooplasmic  segregation  BN
isolitmg  corticcs trom cggs and  ilgotes  -L  dcmenstratcd that this rLnculatcd  structurc is a network  of  cortrLal rough  cndoplasmiL  rctiLulum  (cER) tethcred to thL
ptasina membrane  We  also  sho"ed  that mache  1 and  HrPLM  accumutate  m  the CAB  together -ith  the chR  net"ork  Vife propose that these postpldsmic RNAs
retncahie  after  fertilvation b) fotlo"ing Lhe m]crofiTament  and  miLrotubule  driven transToeaunngof  the cER  net-ork  We  aTso guggest  that the  RNAs  LonLentrate  in  the
CAB  threugh  wmpaLtion  of  the LhR  to form the CAB

IM  OLS  EMENT  OF  cAMPtPKA  PATHWAY  DURING  INITIATION  OF  OOCITE  MATURATION  IN THE  OVARY  OF  HIDROZOAN  CVILd ELS  UanDAE

Noii)o Takeda] Ryusaku  DeguLhJb KeiiLhiro KvoTukai
iDevelopmental

 &  Cell Biologi CJiaduate School of  Lite Saence Tohoku  Unrversity Asamushi Aomeri 039 3501 Japan and  
'Department

 of  biolegi Mibagr
Umvcrbm  ofEduLanon  SLnddi Miyigi 980 OS45 Japdn

    In mLausae  or  hvdroioan CJ taeig  tt(lnclae  LhL tmggtr  for ooLytL  nndturation  is  thL 1ight LuL  dftLr  thc  dark pLnod  ThL  ooL)tL  mituidtion  proLcLdcd  -Tthin  thL

e}aries  and  the matured  oocivtes  are  released  trom lhe oi aries  On  the ether  hand the centmuous  mcrease  in intricellular  cAMP  mduced  eocyte  maturataon  m  isolated

eo-tLb  lrem LhL ovar]  -ithout  hght htmiulation  This proLLsb " is mhibitLd  by thL hpLufiL  bloLkcrs of  protcm kin ihe A  (PKA) Ill this btudy  -c  exaillmcd  s- hcthcr the
cAMP  PKA  path-  a} is actuall}  im  olived  m  hght tiiggered ph}  siological  meiosig  reiniuataon  -hich  progreggeg  mgide  the ovaneg  When  the oi  anan  oocytes  lugt beneazh
the cpithcllum  -crc  ingectcd  with  the PKA  mhibttor  ( H  S9 or  Rp cAMPS)  within  3 minutes  atter  dark hght transiUon  the ooLyte  maturation  "as  inhibited  or  delayed
while ooc)les  inyected about  5 rninutes after dark hght trnnsition and  non  irpecred ooc}tes  m  the same  medusae  underuent  germinal -esiLle breakdown on  schedule
Theve ILgutLg guggest Lhal LAMP  PKA  paLh-alr hag all irnporla"i  role  for imhi"on  of  oeL}Le  mitureltion  or  C ut lntlaL vJ uvo
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    IhL proLLss of  germinat vcgiLIL  brLakdosvn (GVBD}  m  gLarfish  ooLtr  LLg "ag  anll}iLd  in  clelait using  time lapse udeo  miLrosLepl  1ii Agtrny)et ten senymrius  onLvtes

difflision of karlroplLsrn "as  found to sto- do-m  tentatnel) during 4 7 mm  atter the onset ot GVBD  Cytochalasin B (C B) tTeatmenl deMyed the d]tfusion only  nfter
Lhat sle-dn-n  pcnod AILhough Lht slo-do-n  period -as  not  deLLtttd in  4vtenna pecnriptra DoL}LLs  CB  trtatmLnt  pdrtiLuldrti dLldyLd tatLrproLLss ofeVBD  ds  m

the tdse  ofAyteropecttn  eoLvtes  These  results  suggest  that (TVBD  process m  stdrtish  ooc}tes  consists  of  t"o  phdscs i c  the first CB  inscnsiuve  and  the sceond  CB

senytixL  ph  -L  LdtLr CB  b"isitiw  ph  ibL  nHy  iLprLs"it  idm  enhanLed  bieakdown ot the nutleai  lamma  v"hich  ts knowii to remain  unt]L  iater process  of  GVBD
Colchiane or  necodizole  hid  httle efiect  on  GVBD  while  actm  stnblizing  agent  lasplakmolide delayed oNerall  procesb ot  kiryophsm  difTUsion m  Askrma  ooc}les

Thesc rcsults mdicatc  that actin c)toskcleten  is mvelvcd  m  GVBD  precess in starfish ooclrtes

THE  NON  LNIFORM  DISTRIBLTIOtw  O)  NOVEL  DNA  AMONC  IHL  (ENTRIOLLg  Ob  LHts MT10ll(  SPfN[]1 tsg IN OO"  ]FS  O-  ASrFRrvA
PECrlVIERA
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    We  disLeiered noiel  DNA  m  the sperm  centrosome  of  the starfish  Asterma p"tmiflia  The nuLleotide  sequence  of  the DNA  is difterent from LhaL of  the
mitochondrlal  DNA  oC  thls gpemes  (200? Kawal) In sLarfish  ooL}Leg  lnaLeniril  cenLresomeg  dre  not  LquivdlLnt  m  iLproduLtiiL  Lapaut)  Only  onL  of  thc t-o
Lentrosornes  cif al meiosis  1I spTndle  -hiLh  is destined  to be Last off ipto the secord  polar body ret[uns reproductne  capacilv  while both ofthe  centrosomes  tormmg  a
meiosis  I spindle  aTe  reproduct"e  HenLe the first and  thc scLond  polar bod)(PBI PB2) haiL a  rLproduutivL  LuitrosomL  dnd  thc maturL  cgg  mhcrits  i nonrcproduLtbc

one  Te  deLeLt the neiel  DtwA  m  these Lentrosomes  by "hole  mount  Jn  situ  PCR  -e  used  a  spccdic  primer (CS primer) prcpared for the sperm  ecntrosornal  DNA  The

DNA  wag  dctccted in each  ot the t" o eentrosomog  torming the inetesis I gpindle as weLl as in initetic spmdles  In contrast a pesitive signal nas  detected m  only  one  pole
of  the meiosis  II spmdle  Both PBl  and  PB2  she"ed  the  eiidential  signat  for the noiet  DNA  Our  results  Llearly  sho"  that the novel  DNA  is  loLahLed only  in  lhe
Lentrosomes  "lth  rcproduLtivL  capaclt]
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    Mob  a  mdm  component  ofCSF  (c}tobtatic factor) causes  Meta 2 airest  m  frog eggs  and  Gl  arrest  m  starfish  eggs  Although p90 Rik  medmtes  the Mos  MAPK
tunction  ag  CSF  in  trog the do"ngtrearn  rned]atoi  ot  Mog  MAPK  in gtarfigh  ig  unknown  To  investigate  wuhether  p90 Rsk is mvotNed  iu G1 arrest ]n sLarfish  ue  have
doned  starfish homotog  of  p90 Rsk dnd  raised  its anLibody  p90 Rsk wds  aLUuted  after  GVBD  (gerriimakeside breakdo-n) and  inact-dted  after  feTtihzation In
mimature  oocytes  p90 Rhk -ab  dLtivdtcd  b) miLroi-eLtion  of  GSTMes  In Mctd 1 oogtcs  p90 Rgk -ds  inactiNdtcd  by MEK  inhibitor  Ue126 When  Lmmature

ooLvtes  rece]ved  miLromJeLtion  of  the neutrali7ing  mtibody  against p90 Rsk  and  then underu  ent metotic  maturatien  DNA  rephcation  was  obsened  m  egg  pronuclei m
the absence  of  fertil]/ation Thege results  sho"  Lhat pVO  Rsk is a  dewnsLream mcd]ator  ol  the Meh  MAPK  pathwa) dnd  rcquircd  for Gl  arreht  m  unfertihzcd  starfibh

cgghEFFECTS

 OF  POLYSPERMY  ON  POLAR  BODN  FORMATION
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    Fully gro"m  starfish  ooL)tLs  arc  amLstLd  dt prophasL  ofthc  first mciosis  The hormonal stimulation  of  1 methylddenme  (l MA)  mduces  meiosis  remitiation  and

germintl  vesicle  bre ikdo-n  (GVBD) oecurs  Optimal dcvclopment oecurs  -hcn  maturmg  eecytes  are  fertihzed bet-een GVBD  and  the tirst polar body ermssion  The
first polar bodv is released at 80 gO mm  after 1 MA  treatment When immature  oocytes  are msemmated  potyspermy occuis  readily Sabsequent treatment of
msemmited  ooc)tes  with  1 MA  mduces  GVBD  and  a  high mcidence  of Abnorrn  i] embryomL  deve]opment
    In this study  we  found that the oocytes  with  numerous  incorperated  sperm  released  2 3 polar body hke cleaied  fragnents (PBCF) gO 90 min  after 1 MA  treatinent

When  the  polvnenntion ofcorhLal  aLtin was  iuppressed  b) L)tochalabm  B PBCF  did not torm WL  did not  find Lhremebomcs  dnd  istcrs  m  PBCF  Thus cxtrusien  of

I'BCt ocLurs  without  MTOC
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