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Lham  reaction  and  Noithein blot anatysis sho-ed  that the cxprcsslon  lcxel of  the gcnc deNclopmcntall) mcrcascd  By sereenmg  the rit testis cDNA  hbrarlr -e

suLLessiul1fr isolaLed  rat  LDNA  L]ones  encoding  the entire  open  readmg  fiaine of  1 671 base pdlls coding  S57 ammo  !ctds  In srtu  h)bridizdtion rLiL  ]ILd  thdt thib gLnL -ds
exclusikek  expressed  in  spernidtids  (step 7 17) Jn  rit  Lest- We  -ill  algo demongtrJte the expreggion  and  the Toealization of  this piotcm in  rat  tcstig by
immunohTbtoLhemistry
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    B} use ot dtfterential dTspla) in  Lombiinnon  x-th  LDNA  LIomng  appro  iLh  we  suoLeshfall-  isolated  n noie]  gene termed  spergen  2 -hich  hid an  open  reading

fr imL  of  1 SOO length nucleoudes  encodmg  a  protem  ot  SeO  aJnmo  acids  tspergeii 2 Lontains  dnkvrm  iepe  it  motifs  dnd  a  putahue  nucTe  tr  loLatuation signa]  We  foand
that the expression  of  spergen  2 "as  dcNclopmcntalti up  rcgulatcd  and  that 1t was  exclusiyels  expressed  in  testis In situ  h}bridization re-ealed  that spergen  2 inRDyA  wJs

expreised  in speTmatoc)tes  and  round  spermauds  lmmunohistochemicat analysis dcmori)trdtcd thdt bpcrgcn  2 piotun "ds  predominantl) expi ebsed in  nuclei  ni  hte
sperm  ito"  teb (stdge IX XTV)  and  speitrnaLidg  Cgtep 1 

-1
 1) indicating  the regtncted  expreggion  ot  gpergcn  2 durmg  spermatogenesis  ln nucleeplasm  of  sperm  itogeniL  Leil

nuLlci  spLrgLn  2 tLndLd  to loLahLe in  Lhe mterLhromosome  hpaLe  "ith  reliti-ety  to" densit) of  DNA  Protem eluuen  expemmentg  using  igolatcd  gpeimatogenic  cc]1

nucleJ  reNealed  that spcrgLn  2 preLun  -ds  eluled  rroin Lhe nuLlei  b} Lrealment  ofDNnse  I follo-ed blr exposure  to O 13 NaCl  suggesting that spergen  2 ig a chromatm
issouated  pretein
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mduced  egg release but not  oeci te maturation  thub suggc-ting  t]iat PGF,.  md)  suppi  Lss  S I ]T  mduLed  uhar)  meNement  m  the genoduLt We  found a no}el  faetot from
Lcrebral  and  peda] gangha of  the scailop  to mhibit  5 HT  induced  oocyte  maturatson  and  thereb} rebult  tn the supprcsyon  ofLgg  rLIL  isL ThL "ovcl  ooLyte  TnaLuTdnon
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 ?ATHWAYS  LEADING  TO  MEIOTIC  MATUR4TION  IN  STARFISH  OO(  YTFS
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    Oocyte maturation  in  starfish  Asterina pectmJtera Tb JnduLed  bv the ndturdl  hormonL 1 mLLhyladLmne  (1 MeAde)  We  haie prevousty  reported  that signatlmg

path-a}s  from  1 MeAdL  to  actis  ition  of  Lyc]m  B  CdL2  km  ise  nre  rnediated  b) Akt  PKB  "hich  dnectlN phosphoi"ates and  do-nreguhtes Myt1 kinase m  do-"sLre im
of  CJB T PI3 kinase pdth-  "s  Here -e  found PKB  Akt ilbo  dircLtl) phobpheiylatL-  CdL2S and  upregulates  C dL25 ictnitlr ]n vitro Tlnis Akt PKB  icts as the trigger
kinase "h}Lh  coordinatel)  regulateg  both M}tl  and  Cdc25 for the mitial  activauon  ofcyclm  B Cdc2
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    In ieitebratc eggs  the mciosis  Ts drrLstLd  tL thL mLtdphasL  or  muoys  Il and  it resumes  upon  fertihiation The protoencegene ( nios  produLt  pla)b d  rolL  {]t thL

c)tostatic  tnctor Mos  iLti-ates  the MAP  kinase caKLtde  tn eontJast  Tn  inseLt  eggs  themeiosis  Ts  LrrLsLed  aL  LhL  mLtaphasc  ot  muosisI  ThL  reguhtory  mechamsms  ot

meiotic  arrest  dre  stdl  unknown  in  inbLLtb  WL  miLstigdtLd  LvLntb  oLLurred  dunng meiosis  in  inseLt  -s]ng  Athalia tohac  in  s}hich  unfertilized  eggb  c in  be easil)  activated m

iino  We  1irst examined  the MAP  kinage activties upon  egg  actiitLtion In unfertihzcd Lggs  thL MAP  kinasL vvds Lons}stenLli ictnated  Once  eggs  "ere  aLtiiited  and

ineiesis  -  ts reinitiated  the MAP  kmage xng  innLtiv  ited  The regultg  guggegted  that thc MAP  kinasc path-  iy  pdrtook  m  inseLt  meiesis  Next -e  examimed  -hether  nn
intcrspL"tiLMob  dLts  ts  "i  upsLream  ieguhtoi  of  MAP  kmahe lhe sttrfish  Mosprotem  the onb  Mos  homologue obtatncd  trominicrkbrtk "  ts mjLLLLdmLo  it rosae

eggs  Man)  oi  Mos  ingected  eggs  stopped  deLelepment l or  Fllrther ex  LmTii  iti{m  of  thL Mug  funLLien vve  esttbTished transgemc  A  rosae  strains that eairx the staifTsh c
mos  gcnc and  lts dcrlsatnes

DIETHYLgTILBEgTROL  INDUCES  FISH  OOCYTE  MATURATION
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    Ooc)te niaturation  m  lo-ei Ncrtebr  ttcs  is triggLrLd b} maturdUen  induung  hoirnone (ivIIH) vvhieh aLts on  receptors located on  the ooLyte  mcmbrdnL  ]nd mduLLy

the aLtliaUon  ol maturation  promoting t ictoi  (MPF) m  the oec"tc  L}  toplasm  Heie we  sho-  that expesing  figh ooe}teg  to DEg  at  i  dogc vvithin  i r Lngc  simihr  te th it
used  in experimentd  exposuie  to naturi] MTH  17a 20b  dTh}drox) 4  prLEnLn 3 onL  (Diol) induLLs  ooL)te  maturdtion  An  endocnne  disruptmg chemical  DFS  d

nonsteroidal  substLnLt  tiTggered ooLlrLe  miluration  in tish The morpholog}  cthe time couJse  of  thc ch{ngL  Tii gLrminal  xtsiLle  bredkdo"i]) ind an  intracellular
inolecalar  event  (the de noNo  s)nthesis  of  c}chn  B) induced  btr DES  -erc  indistingulshablc  ironl those induced  by Diol A  "nergistic  iLtion  of  DVg  on  Diol inducLd
ooLyrL  miturdUon  -ds  obsened  These reiu]ts suggest that DES  dcts on  the MIH  receptor as dn  dgonist ef Diol ThL btruLLui al ieg  uirement  tor the action  of  DES  -as

discussed b -cd  on  re3ults  obtained  usmg  DltS  inaLogs

]DLVlbICA  1 IOrs Ob  A  PROTEIN  KIXASE  WHICH  PHOSPHORNI  ATFg  a4  g(JBIiNIT OF  T}IE 26S PROI  MSOML  IN  GOLDblgH  OOCE  TES
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    The  proteisome ]s inNolied  in thL piogiL"ion  of  muotiL  LLII  LlrLle m  fihh ooL}tes  We  reported that the a4  subumt  vvhiLh  Lenysts  of  2C)S pioLeasume is

phosphoryhled in nnmature  oocites  and  dephesphor)1ited  in miture  ooLNtLs  1o iniLstigak  thL roTe  of  the phosphorylation "e  puritied the protetn kinasc hom
immature  oocytes  using  recombindnt  a4  subunit  as a substratc Anuno  acld sequence  ana1)sis vip ts  performed for resulting  parhat punfitd friLtion A  protun band v"hich
"ell  Lorresponded  Lo the kiniie actrvits  "as  idenutied  ds  Cdsein Kin ise Ia (CKIa) Phosphoi)1 ]uen  okLLombTn  int u4  subun]t blr the fraction w  Ls blocked bv CKI  7 d
speufiunhibrtor  ofCK[  ]n addition  ue  exammed  phogphorvlation et  ft4  subunrt  -hich  mcluded  in  thc 26S  protLsomL Lomplex  C K[u  phosphor}lated 26S proteasome
from immdtuiL  ooL)tLs  but noL  phohphor}lated  that frorn mature  ooe}tes  We  turther demonstratcd that tKlu  purified frorn i-atuie  eoL)tes  po"es-ed no  activTtv  for

phosphervlation ot  tt4 subun]t  These rcbults  suggLst  thdt phosphoryldhon  ora4  subunit  is regutated  b) changes  m  the state  ot  a4  subunit  dnd  tLtTHLN  ot CKlm

MOLECLILAR  CLONING  Ob  MEDAKA  MEMBRANE  PROGESTTN  RFCFIYTORS
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    Fish maturation  mduclng  steioid  17a 20P dih)droxy 4 pi egnen  3 one  {17a 2(V  DPb  were  sho-n  Lo  aLL  ua  a  hLtcrotnmertc  G  protein s)stem  to induce  ooL)te

rni[uration  Ho"eier  the detiil ofthe  acuonhib  bccn poort} undLrbtood  RL"nLTi theLDNA  ofmembnne  progestm  receptor-ab  idelluficd  mbpvttLd  bLalrvut  Bdsed
en  Lhe sequenLe  "e  haie Uoned  L"o  eDNAg  trorn medaka  oi  nnan  LDNA  hbran OECJPCPR  a  (gr] zias lampes -G protein goupled progestm reLeptor  tt) and  OIGPCPR

e TheLDNAs  ofOIC]PLPRa  and  OIGPCPR  6 are  29S3 bp and  1S66 bp ln  lengths regpcctiiel)  Each ot  thecDNAs  habs dn  open  iedding  frame encodmg  a protein ot
1S2 aminD  auds  gecluenLL mdlvHis  rLvLalLd  LhaL both O]CJPCPR  [) and  OtGPCPRP  belonged te theG  protem Leuplcd  iLLLptor  lainily-]th t}piLnt 7 transmembraiie

domuns  The ammo  acid  sequence  of  OICJPLPR  a  has S690'e identit}  wTLh  the seaLrout  sLqucnLL  md  484Vo vLith  OICJPCRP  Northerp blot an  Ll)sis sho-ed  Lhat

OIGPCPR  a-  is exprcsbcd  m  br im  hLdrt kidnLy intLHLmL  eivar)  and  testis in  Lontiast  OIGPCPR  B"as expressed  m  oydr)  and  tLHLis Rdbbit polydonal  antibodies

"ere  generated for Wegtern blottmg inal)sis of  thc rcccpter piotems
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