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ROLES  OF  ACTrN  NETWORKS  IN  PERISTALTIC  SQUEEZING  DURING  SPERM  MATURAIION  IN BOneYX  MORI
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    Two  types of  sperm  are  produced m  the sulkworm  BembJr  mon  Nucteate eupyrene  sperm  is  an  ordinary  sperm  that  contnbutes  to fertihzation while  anucleate

apyrene  sperm  is censidered  te  play important  ro]es in assistmg  eupyrene  sperm  At the very  late stage  of  spermatogenesis  a  phenomenon  called penstaltic squeezing

occurs  m  both types ofsperm  whereby  cytoplasm  of  the eupyrene  and  nuclei of  the apyrene  sperm  are  discarded from the postenor cnd  formmg  matured  sperm  The
squeezing  action  is inhibited  by addition  of  Cytochalasm D  inhibitor  for motility  ofactin  filaments in  the culture  rnedium  tn this study  rhodarmne  phalloidm  staimng

for acnn  was  apphed  to sperrn  bundles and  confirmed  that actin filament netwerks  spread  on  the cyst oells as well as actin particles within  the bundle are  responsible  for
the squeeanng  action
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    Silkworm mdles  produce dimorphie spemi  nucleate  eupyrene  and  anucleate  dpyrene  sperm  Metosis m  the two  types  of  sperm  occurs  definitely d]fferent pe"ods of
development, eupyrene  spermatocytes  start meiosis]ust  afteT the last larval moltmg  whi]e  apyrene  spermatocytes  after  thc spmmng  stage  When  males  ef  Daizo (ene of
the  silkworm  strams)  at  the spinnmg  stage  were  placed m  a  high tempetature  (33eC) condihon  for 96h they  became  stefile Eupyrene spermatogcnests  to matuTed  sperm

proceeded normaliy  whereas  abnorma]ity  appeared  only  in apyrene  spermatogenesis  Extension of  fiagellar axoneme  and  the umdirectional  onentauon  of  sperm  in  a

cyst -ere  dtsturbed Furthermore penstaltic squeemng  from the antenor  to postenor end  was  unsuccessfu1  Submicroscopic observationb  disclosed collapses  ef  9+2
structures  of  the axoneTnes  Such dTsturbance in  dxonerne  structure was  not  seen m  both sperm  types  when  the high temperature treatment was  appllcd  dunng the final
larval stage  These results showed  that abnorrnahty  ofspermatogenesis  m  the silkworm  was  mduced  by the high temperatuTe tTeatme]t dunng  the stage  when  the apyrene

melosts  was  prooeeding
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    lhe nervous  system  plays important  reles m  oogenesis  and  spermatogenesis  m  beth vertebrates  and  invertebrates  In starfish  the peptide hormone  GSS  seoreted

from nervous  t]ssue stimulates  oocyte  maturat]en  to induce  1 methyladenme  produchon  by ovanan  folhcle ce]ls We  have mvesttgated  the organizauon  of  the neural
networks  m  ovanes  and  testes of  the starfish Astenna pactmefera by ernploymg  an  antibody  that recognizes  mo]ecules  belongmg to the SALMFamide  faimly of
echinederm  neuropepudes  Fol]owing mcubtton  with  a SALMFamide  l primdry antibody  fo11owed by either an  Alexa Fluor or rhodarnme  congugated  second  anttbody

preparations were  analyzed  using  a  eonfbcal  LASER  scannmg  microscope  Results revealed  neural  netwerks  m  both ovaries  and  testes The  networks  were  restncted

rnam]y  to the  surface  of  both ovanes  and  testes and  htttc evtdence  of  rmrnunereactLvity  was  soen inside their basement membranes  Im constrast  use of anUbodies  against

serotonmrevealedpatchbkeareasofmmunoreactivitiessurroundmgtheoocyteTheseresultssuggestthatneuralnetworksdistributedingonadsmaybeinyolvedmthe
regulation  ofgametogenesis  in  starfish
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    We  have presious]y reported  that the oocyte  proteasome undergoes  changes  in  activity  under  the iufiuence  of  t methylademne  before GVBD  and  that the

proteasorne plays an  impoTtant  role  m  oocyte  maturdtson  We  alse  reported  the chdractenzatron  of  a 530 kDa  20S proteasome associable  complex  eCS30) purtfied from
ooeytes  ofthe  starfish Ahtenna peettntfera (Tanaka et al 2000) Althollgh we  revealed  thdt th]s comp]ex  is able to associate with  the 20S proteasome tn vuro  the

phys]ologica] functions of  PC53e  have not  been elucidated  ln order  to know  the roles  of  PCS30  m  starfish  oocyte  maturation  we  made  severa] monoc]onal  antibodies  ln

mioe  against  the A  pecnndera  PCS30  Arnong several antibodies  a monoclonal  antibody  7C5  is able  to delay the mdturution  prooess of  starfish oocyte  which  is elicited

by 1 methylddemne  tredtment lhese results mdicate  that the PC530  p]ays a  key role m  the oocyte  maturation  process in A peetmijbra (REFERENCE Tanaka  E
Takagr Sawada  M  Monnaga  C Yokosawa  H  Sawada  H  {2000) Arch Biochem  Biophys 374 181 lg8)

PHOSPHORYLATION  OF STARFISH STEM-LOOP  BINDING PROTEIN IN STARFISH OOCYTE  E)CTRACrT
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    Hsstone genes  ]ack introns  and  the  mature  histone mRNAs  terminate  with  d  stem  ]oop secondary  structure  rather than poly A  tai]s The stem  loop ]nterdcts  with  a

spemfic  RNA  binding protein termed  the stem  ]oop bmdmg  protem (SLBP) or  hairpin bmdmg  protem (HBP), which  participdtes m  pre rnRNA  processing and  remams

associated  with  the mature  histone mRNA  The  stem  loop is also  esscntial  for translation presumably as  a  complex  with  SLBP  Fully grown irnmature  gtarfish oecytes

dre  arrested  dt the G2tM  phase borde[ ofmeiosis  I Maturatson is mduced  by a hormene 1 rnethyladenme  {1 MA)  The s[gnal of  1 MA  stimulates  the heterotnmerie G
protein rcsulting in  dissociation of  the PT subunit  of  G  protein (GPT} To  investigate  the targets for GP7  we  analyzed  GPI  clependent phosphorylatlen of  protems by
screenmg  the expression  eDNA  hbrary Then  we  cloned  the gene encoded  a  protein contaimng  a regron  identical to RNA  bindmg domam  of SLBP  Here                                                                                                                we  report  that
the starfish prote!n bmds  to the gtem  loop of  starfish histone mRNA
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    in most  animals  only  the sperrn  centrosome  provides  the  division po]es  for mitosis  m  zygotes  We  found novel  DNA  from the sperm  eentrosome  of  the  starfish

Asterma  pecnndera  About  1 kb ofthe  partial sequence  of  the novel  DNA  was  identsfied  The  sequence  ls dlfferent frorn that  of  the  mitochondmal  DNA  of  this spemes  In
this study  in order  to understand  the fate of  this DNA  m  sperm  centroseine  dnd  to  idelltify  the loealiza"on ofthe  novel  DNA  in the embryo  normally  fertdrzed embryos
and  parthenogenetieal]y activated  embryos  of  starfish were  invegtigated  The totat DNA  of  both embryos  was  isolated respectively to PCR  Usung the newly  designed

pr]mers thdt were  based on  the novel  DNA  sequenoe  PCR  ana]ysis  was  perfbrmed The  DNA  sequence  of  PCR  products completely  corresponded  with  the novel  DNA
ofsperm  centrosornes  Usmg  the whole  rnount  m  sit"  PCR  the ]oealization ofthe  DNA  m  these embryos  was  mvestsgated  These signals were  confirmed  from the bdsal
bodies ofcihd  that dre locahzed on  the surfaoe  of  the ernbryo  These results indicated  the presence of  a  unique  DNA  m  the oentrosomc  ofthe  starfish  sperrn  and  embryos

INI'RACELLULAR  pH  tNCREASE  AT  MEIOSIS  REINMATION  IN STARFISH  OOCYTES
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    Fu]ly grown  starfish  oocytes  are  arrested  at prophase of  meiosis  I Meiosis is remttiated  by the hormonal stimulation  of  1 methy]adenme  (1 MA)  which  dissoctates
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formation of  1 MA  treated  oocytes,  mdicaung  that pH, increase  is pTerequisite to polar body formataon
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    Immature  oocytes  of the starfish, Astertna  pecnntfera weTe  depnved  of  the germinal vesicle  and  were  fused vvrth  a  rnature  egg  Forrned corpugates  were  then

dctivated  dnti  observed  for further development We  found two  asters  which  carne  out  fotlowing pronuclear bredkdown  Nvmber  of  the form]ng asters was  always  two
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