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M  phage The cytoplasmaL  [Cat"] also  mcreased  before M  phase  tn addition  comttnueus  osuUation  in smal]  TnLrcdse  uf Lytop]asmL  [Ca"'1 wds  obscncd  dunng dcavrigc The
osci]lauen in LvtoplasmiL  L( d2'1  mighl  he i timer for lbe blastomere te determme  the trrmng of  cell  division dunng  clLavagc

FMNCTIONAL  ANALYblS  OF  ?TFN  AT  GASTRUI  AI  1ON  OF  M[NOPVS  LAE  VVS
')ShuiLhi
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    The VIEN  phosphdtdsc Ts an  importd"t  rLgu]dLor  iur both Lell c)de  nnd  cell rmgration  It has been reported  that erEpa knockout rmce  died at blasteyst stage butarole
of  PTEN  gene m  embryenlc  deietepment has not  yet been inLestLgated  Tn this study  vife m  i]yzcd  thc iunLt]on ut  PTI]N gLnt nt  d  trans]he" lrom n  Lell  prohteiltaon state  to a

ditterentTatLon state  uround  MBT  and g tstrnlatron  m  thL frog Xcnopus laevts Thc first oierexpregslen of PTFN  caused  a dela) Ln the  pregresg ot gagtrulation The  gecond  we

dcmonsldrdt:d immunoh]stoLhernical1}  that PII]N begin te locahze to plasnn membranes  and  nuclear  after  MBT  and  then to nuclei  dfter  gdstrulation SmLe in prcHoub rep[}rts
MliN  h]nctaolls near the plasilla membrancs  we  ncxt  andl}ied  thL invulLunenu]f  Lhanges  m  PjEN  loLaliLaLion at  gastnilatton The  third overexpresgion  ef  memhrane  1ocal
liatioti  signal  mutated  PIIiN caused  a  significant  dela} in  gastrulatron and  changcd  phespholylation ot  Akt lhese Tesults  mdiLate  th"t appropnelte  rrEN  aLinvty  i- neLessalT)

tor thc  "ormdl  progress m  gastrulatien "hrch  is  probabl) regulated  blr ddfferential tocalL7atLon between MBT  md  gastnilatTen

THFREGULATINGMECHANISMOFLENTROSOMESEPARATIONAFTERMIDBLASrULAIRANSIIION(MBT)INXLtVOPU5LMBRYOS
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    The separation  ot  centrogomes  ocLurs  at  telophdse Tll M  phdsc durmg the shurt  Lell  LyLles  before mid  bla3tula trangition (MBT) -hen  both zygetic  gene  expression  and

morphogenesis  begm m  X?nopus  embryos  but lt oecurs  dunng  G1iS  phase after  MBT  To  inLestig  ite the regu]ating  mechamsm  of  Lentresome  separatiun  we  ubHerved  the behav
iei ot  centnn  a  rna]or  component  et pericentnolar nmtemals  (PCMs) by usmg  the exprc"-n  of  EGFP  taggLd Lcntrin  m  the Lrans]LLcenL blaytomeres and  bi imrnunoLhemistr}

    The  endogeneus  LenLrin  wis  deLeLted at  Lentrogomes  and  a  nucleus  from interphase  to prometaphase and  at  spindles  trom metaphase  to te!ephdbe bcfore MBT  l drger

dmount  uf  LLnLnn  vvas  dLLumulaLed  at Lentrobomes  in the etnbryos atter MBT  than befoTe MBT  The  Ner} $nnll atnount  of  EGFP  centrin  vvas  detectcd bcfore MBT  but laigei

arnount  of  centrin  wag  locili7ed it centrosome  and  i nuLlcus  titcr  MBT  TIiLse resultb  suggesL  that there is no  sigmficant  differenLe of  the 1ocah7ation betvileen endogenous  and

EGPP  tagged  untnn  and  that thc  accumuiatloi]  ot  centrin  at  the centrosomes  atter  MBT  is in-olNed  m  the de]ay of  the Lent")some  sep  Lrdtion  aftei  MBT
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    1 arl) deveJopmcnt uf a rcLf  buiTding Loral  ALropora  tenuri  (Cnidana Anthozoa)  vuas  obsened  The  cleaNige  was  holoblastsc despite dense yelk and  unequat  spiral  dedv
igeg  fo11o"ed to result  m  irregtilar  terms ot  the morula  and  blastula ln the Loelebhstula  stage  yolk granules m]gralted  lo Lhe inner  "de  of  [he  embT)o  in  each  bLagtomere and

d Lertvn  fraLtion of  granu!es -ere  once  excreted  into  the blastecoel aiid  retrLeied  later Gastmi]atLon oLLurrcd  not  by imagmation  but in  a  umgue  and  ne}el  "ay  In the planula
]aria an  Lnvagmate  poLkct wds  furmLd at thL aboral tip in vuhich  numereug  spiroc} sts were  Lontamed  It is supposed  that depogition of  the sticky spiroc} sts coiitrTbutes  ro att iLh

rncnt  of  thc planula onto  substrates  ln  initi ation  ot  settlement  and  metamorphoys

HYBRID  MPF  CONglSTING  OF  CDL2  AND  LYCLIN  B  DERIVED  FROM  DIbbLRhN[  S?)Cl-S  [S R)SPONSIBI  F FOR  ABNORMAI  FMBRYONIC
DEVELOPMENT  IN  IM  LR  SPECI)IC  HYBRIDS
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    ]ntLr spLcifit  hybndg andergo  aberrant  etnbryotnc  developrnent Thrs phenomenen prehibits the h]btids trem gro-tng  thcrcby playing d  LritiLal  rolc  in  rLprodud-L  iso

lation Heweicr itg rnolecular basis is stil] unknov"n  A  hybTid bet-vee" On.iav tattpec alnd  O JavanJtits ig embrvomL  tethil ginLe  pnternal chromogenies  are  elimmated  durmg
embryogenesis  The M  phase promoting fictor {MPF) a  LompleK  ot LdL2  d]d  L} Llin  B ts t kcy r:gul  d-  ui thc Lell  divmo" Smce the h} bnd  eellb contain hlrbnd MPb  consistrng
ot subunits  denyed  from  ditfeienL spe"es  we  miesngated  a  posslb]ht} that anernalous  phogphovJlation catal)]ed  by  the hybrid MPF  mduLes  thc abnoim  il Lell diyision m  thL

h} bnd IngeLkon u ± mRNAb  enLodmg  O  gatipa and  O  Jaycmt"tb c)elm  B mte  the fectilizcd cggs  ot  O  tatipes preduced "dd  type MPF  and  hybnd  MPF  in the  inlected  cells

respectnel}  O  ianpes embr)es  -ith  lhild  L}pL MPF  underwent  nt]rma]  cell di"sion "hereis  those with  hybrid MPF  exhibited  abnermn1  cel] diHsions vvith  the eccurrente  ef

chrornogorne ehmmation  Thcsc rcsults strenglv suggest that the h}brid MPF  is responyble  tor the  abnormal  emhr)uniL  deLelopmenL  m  Lhe  hsbnd

ADUI  [ 1rvDlVIDUAI  g OBIAINED  FROM  EMBRYOS  RECONSTRUCTED  BY NUCLEAR  TRANSFER  OF THF  ADUI  T CAUDAI  FIN CFLLS  IN MFDAKA
PkaterinaBuhenghchLkmai Elena Kdttanoiskd)dl Tdkdtunni Fu]imoto2 KaLsutush] Ardi2 Masatv KmobhiLJI Kemiro Oiatol OYuko Wakatnatsui
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    tn flsh and  amphibians  nuclLar  transplantaunn ot  adult  gomatic  eells  his made  a 1imited suLLess  [n these mTm  i]s Lelt  L)de  ot  the egg  Lytoplavm  is rLmarkably  fastLr
than thit ot donor cel]s This cell c)cle incompatTbilJty botvvcen the rcupient  cgg  L)topldsm  md  dunor  nuLlu  resulLs  in  chromosomal  aberratiens  -hkh  ciuse  abnormal  deiel
opmcnt  of  rtLonstruLLed  LmbTlros  We  have osercome  th]s preblem b} usmg  nonenuLleated  eggs  as  ieciptents  that vLere  diploidiJed b) chromosemal  mdnipuldtTun  WL  Lrdins

phnted primar} cultured  cells  trorn thc adult  Ldudal  hn  of  t CTFP transgeniL medak  i slrun  t(} dipl{ndiLed reupienL  eggg  About 11  of  reLonstnicted  embrNeg  dcyeloped to adult
mdivduals  whiLh  were  fertile and  dtploid eoirectly  expre"ed  GFP  donoi mdrkcr  is in thL doner strdin  dnd  LrdnsmittLd Lhe marker  te Fl and b2 generations in a MeJ]delian
tashion These  results  m  medtk1  open  the wa)  ro de-elopment of  clonmg  and  gene targetlng technelogies in fish and  shed  1ight on  studies  ot reprogrammmg  uf  diffLrLnhatLd
Lells  elnd  de)elupmenL ot recenstrueted embrtros by nuclear transter not onl) m  hsh but also in unphibians  and  manmials
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    We  have  reporLed  that  mic  rol  gene pla} s central  roles  in  micromere  specitication  m  the sea  urLhin  embr}  o  He-cver  miooi  is not  sut  fiuLnl for mduLbon  c)f [he  seLondan

mcbtnLhlrme  -11  (SMC} Nudear B c[Ltemn  d]rectly act-  ateg  both mt"ol  ind  Kruppei ltkc (Ktl) m  inieremeres  Heie we  show  thar Klrl patueipates in produLtion nt the  induLts  e

sign  il(s) Krl knoLkdown  miLromLrLs  "uL  dLiLuuiL in  SMC  induLmg  riLti"L)  mdiLatrng  that mtcret  and  Krt are  complementar)  in induction  of  endomcsodenn  stnLLturLs  Coll
-LrsLl}  cetople  cxprLsyon  ot  Kri dn  andnnl  hligtomereg not  onllr  resulted  in  tormatien ot  ende]nes"dermal  tLssues  but alse  elldo-Ld  thLm  -ith  the abihl}  te functaon as  an  orga

nlzmg  center
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    MiLrol  and  Kruppel  ltke CKrl) ha-c bccn  idenutied  els the targets ot  pudearP  catenin  
hLILhough

 rnifroJ  expreggmn  ig regtrieted  to miLrerneres  Krl is actssated  graduall}
m  iegetal  halies according  to nudear  tocaldiatdon of  B catenin  rerl knockdown  embryos  whiLh  hdd bLLn  ingLLLLd  -ith  morphuhno  antihenbe  oligonudeotities  complementary

to Krl  mRNA  dcidopul  atmost  nuimall)  to thL mesLnchsnx  bidsLald stage  Mlcromere desLendants lngressed  te the blastocoel as  the primdr) mcscnLhymL  Lc]ls  (PMC) dnd

folmed normal  spleules Ho-eNer gastrulaunn -as  severel)  ret Lrded  Lnd  the  seLondary  rnesenLh}me  Lells  (5MC) formtaon -as  bleLkLd In order  to 111ununate  Krl tunctions
m  the macromere  hneage -e  nllcrosuigecaU)  fermed thimeiiL  Lmbr)es  dnd  dndlycd  LhL phen{]Lypes which  McTe  composed  ot norrnal blastmeres and  expeumentat  ones rhc

Lnal)se-  indiLate  LhdL Krl  ig required  m  maeromeres  for Letl autenomous  termatsen et  endomcsodermal  stmJ"ures  but net  ft)r reLeptL[m  of  miLremere  denved gignatg  We  also

show  thdt thLrL cxist  t-e  distinLL p1thwass  to 5MC  formation Krt dependent lnd  Krl  mdependent  ones

CONTRIBUTION  OF  HYDRO  PORELANAI  AND  I FFT  AtsT-  RlOR  CO-  [ OM  ON  kXPANglON  OF  LARVAL  BODY
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    ln normal  deielopment of  starfish  the  posterior end  of  the  left dnteiior  Loclom  (ldL) turms hvdro purtc mdl  (hpL) -hiLh  opens  te exter]or  on  the dorsaT side  of  hipinnarLdc
Remos Ll of  the enhre  1 tL mdudm.v  hpL suppresscs cxpanslon  of larval bod} after hpc tormatton gtage  ]n order  to ex  imine  the Lontributien  of  1 tL dnd  hpL en  expansion  of  larval
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bod} pdrtial deletLnn of  laL drea  was  Larried  out  Renimal of  hpc alone  resulted  in  suppression  of  larval body expansdon  while  removal  of  lac leavng intact  hpL regulted  in

inLomplctc  supprcssion ThLsc rLsults suggcbt that both hpc and  laL contnbutL  to Lxpansien  ef  larN d budy Lnd  that ldL requireb  hpc for its mxelyemenhn  larv il bedy expansion

FIJNCTION  OF  MFIOTIC'  ASTRAL  MICROTUBUI  FS  IN  THF  SI ARFISH  OOCY  rb
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    Gcrnimtl  vLydL  bTLrikdo-n  and  thL iLILasL  ef  thL first and  sLLoiid  peldr bcri} oLLur  after  1 mcthyladenme  treatmcnt m  thc starfish  maturTng  c-c}tc  During  the pruLess
ot  niciosis  thL mciotic  apparatus  locatcs to thc anmial  pole The aster  the structure  contaimng  radral  tmeretubules  exigts  in  beth poleg ef  the meiotsL  apparatus  It -as  reperted

that the streng fluorescence is obsened  in the peripheral half spindle by immunofluorescenLe  (Sateh et al De- CJTo" th &  Differ 36 {6) SS7 S6S (l994)) Thereb} it is con
ydered  LhaL the aster pld" )ery  irnpoiLtnL  r"les  m  meiosTs  tlo"ever the struLture  of  the dster  Ts not  Lledi  T] this stud)  we  researLhed  the detaLls of  the astril struLture  a"d  the
change  et the cortica]  asteT  b) irnmunotluorescence  We  disLussed the tunLt]on oi LhL nstrel1 miaoLubulLs  dunng  muoys

THE  DIRECTIONS  OF  POLARIZED  LYTOPLAgMIC  MOVEMENT  A]O  THE  FIRgT  CLEAVAGE  PLANE  ARE  gHIFTED  BY  CENTRIFUGATION  IN
StARI]SH)GGS

OAtsushi KitNTm  L Yukihisa  E{ LmaguLhT
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     Ihe polinied Ly[oplagmic  mo-ement  eLcurs  along  the amrnal  zegeLaT  ix]s  pnor Lo the firgL potar body ftmnaLion in  Lhe oocyLeg  of  Lhe gLai fish Asttrina ptc tmifi  ra  Sub
bequentl)  the tlrsL cleax age  plane ferms alellg aie elllimal  segdal  axh  We  rLpoiLed  dt thL last mLLtmg  thdt thL dirLLtie" of thL polamLLd  LNLopldsiruL  movLmenL  wds  vhlited

tovif ird centripetal  dTrecnen b) centrifugatTon  whose  aiis  was  perpendicular to the animahegetal  axig  during earl}  medosis  ] Tn this iepert  the  first cleiiage  plane in the cen
tnfuged  cggs  "as  shifted  toward  thc ccntnpetal  dircctaen Its dircctaen also  cons]stcd  with  thL dnLctaon  of  thc pulariLLd c)LeplasmiL  inoiemLnt  1his rcsult  suggcsts  that both

d:rcctions of the poleniied c)tep]asmic  meiement  and  the brst elea}age  plane were  determmed b) the kctors -hich  were  shitted  b) centrifugataon
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    Oikopleura dio"a  is d  ureLhoidaLL  ri"d  Llosd)  rddtLd  k] dsudi  tns Tt hds mdny  ddidntdgLs  fur hiologiLal rLscarLh  such  ds  tshort  ITk LiLIL  (4dnvs nt 1geC)  dnd  smaTl

ccll  numbcr  In ordcr  to usc  this organism  as  an  cxpcrimenta1  anirnal  ter dcNelopmcnta1 biolog} it -ould  be important  te understmd  carl)  eleaN  agc  pattern ot  the cmbryos  In
thts stud)  -e  cairded  out  detad]ed ebgenatdon  of  ead1)  Llemage  pattedn of  O  duJ"a embryos  and  desLribed eaLh  hlastomeies up  to the 12 cell gtages  We  ilse  found that the
most  postenei blastoineres cleaie quite unequally tioin the 8 cell to a2 Lell  stageg as is known m  ascidiaii embryos

LOCALIZATIONOFPCATFNINPROTEININEARLYFMBRYO(.FNESISOFASCIDTANIL4IOC-VTHinRORF7Zl
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    Leeald7 ition ot  pralein- plals import  int roles  m  ixds  tnrmation ind  cell hte  speciticatien  durTng enibrl  egenesds  Tn sea  llrching  and  the ascddnn  Ctorta 5 c Ltemn  piotem
is  trelnsp[]rtLd Lnto  nudLL  T]  only  icgcta1  hLm-phcre  and  functions to  cstdblish  thc anLmal  scgctal  axis  formation ln this Htudlr  -c  obsLLIcd  locdlLzdtTon of  B cdtemn  protein
]n earb  emb-ogellesis  of  the as"dian  li roret7i  -tth  the spe"ftc  antu  bod) against  H  roreizi  5 c  itemn  The protem  wis  localved m  the nuclei  tn endodeim  cells  of  the -egetdl
hemigphere  We  ilgo  obseried  locahzmon  of  Dgheielled  protem -inLh  mLol-eg  B Litenm  gignAl  pathway wilh  the spec]fic  nnti body

DLV)IOPWLNIO)tH)I)blRK.ltlgLPARAt-DBtAStOMbREgObAS(tDIAN)MBRIO
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    Asudtall 1elrs de  hdve lcEt risht  Lsvmmetr)  Fui exelmplc  phutureLcptor Lells  drc  loLel1ized on  unl)  nsht  l Lteral  side  Asudieln ess  ib well  kne-n mu3dlL  Lh  ifelLtei To  exdm

inc  whcthei  or  net  thc diffoient deiclopnicnt hct" ccn  left and  righr  bl istnmercs  is dictermLncd it thc 2 ccll  st ige  -e  separated  thc bldstomcrcs it 2 Lcll stdgc  md  ebscrvcd  thc

followmg dcicleptnLnt Until gastrula stage thL Lmbryoh  cxhibitLd thL shapLs 1ikc the hunisphcrc of thL norTnal ctnbryo IIo"Licr thL cmbn  o "as  dcfortnLd aftcr nLumila stage
Some  detormed embi)os  deieloped bent tasls ind  produced pigments 1ike otoltth  ind  ocellus  The embr)os  24 hours atter  tertilimtion the einbrlres  were  fixed and  tmmuno

sLdmLd  -iLh  dnb  Ci An  ankbody  Lu Lxammc  LhL  diflereniiaLlon inLo  pheloitLLpLer LLIIs  En mosL  LIsL  onL  of  LhL sLpdrdtLd  bltLsLomerL genertLLed Arr posiLlyL Lellv  and  lhe o[her

did not  This rcsult  sho-s  that thc tatcs ot  lett and  nght  blastomeres aTc  alrcad) dcternimcd at 2 ecll stagc

DIFFERENTIATIONOFPIMfOIU}IALGER}{CELLSFROMEGGIIUIADIATED-ITHULTRAVIOLETRAYBEFOREFERTILIZATIONINTHELOACH
f )Tnkatumi Fujimotei Tagu SaiLoZ Suzu Sakaei ELsuro YmnahaZ Katsutoshi Araii
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 md  eenormLb  Div]bwn  of  Marme  Life SuenLe eraduate  SLheel vf  bishenes  SuenLes Hekkudo  Um}trtsiLy 3 1 l MmaLe  Lho  HakodatL
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    In amphibians  aiid  Diosophila UV  irradiation  to the eggs  preNentg a subsequent  differentaataen of  prmierdial gerrn cells  (PGCg) In teleost effect  of  UV  irradiation  on

torm  Ltion ot  PGCs  dLinng embryogeneyK  sts11 rem  uns  unLle  LT dlthough  tunLtLon i] gametes have been tormed  in  androgeniL  progeny -hLLh  devetop trom  UV  Trr tdi Lted eggs

ft.rbhtLd i-lh  norrndl spLnn  T" this sLud>  "e  exainined  fonndbon ofPGCvn  Lht hapleid loaLh tmbrlros  mduLLd  mdrogLnLbLalllr The number  of PGCs  in mdrogemL  haploid
embryes  -as  statistically  reduced  vvhen  compared  vleith g)nogenic haploid and  normal  diplo]d ones  at the late blastula stage  PGCs  preliterated at the germ Jmg  stage  and  then
located m  putitrxe gonadal antagen  at S divs after  fet"lizataen m  andregenie  hapieid embryos  as  ebserved  m  eontrel  eties  When  PGCs  of  androgenie  hapjoid vvere  transplanted

into  blastoderm of  diploid embryos  at the late b]astula stage  donor PCJCs "ere  obsened  m  tl]e genadal  atitagen  of  host larvae Cotisequently LJV irraddatton  reduees  the ]]GCs

numbei  at  the bhstula  st Lge bui nut  LtfeLis  on  the funLhons ot  PGCs  suLh  as  prolTlerdtien md  migratiun
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    ])NA  meth)ldtion  Ts one  of  the epTgenetiL  fdLtors whiLh  affe"  thc leicl ef  Lhremdtin  folding md  thus Luntributc  to gcne sTlenLT-g  Tt hdH bLLn LILdrly  sho-n  ihdt DNA
methilation  plaNs yi  miportant  role  in  eelt  difterentiataen The  genome and  eDNA  prelects m  Crvna  mteslvtaliv  ln}e  released  draft geneme scquLncc  a  sct et ESTg  and  cDNA

sequences  md  genemodels  whrch  enable  us  to adopt  ianous  approaLh  to Ciona deselopment Ho-eset the role  of  DNA  meth}latten  ln the earJy  deNelopment of Ctona dg
sLdrLcll  studTed  In this  stud)  vve  h]oLkcd DNA  mcth)1  ttLon  by tre itmcnt  ot  cmbrves  "ith  S tzd  dLexyL)tidTnc  DNA  mcthylation  bluLkLd  cmbiyos  d-elupcd nermdllv  unta1

the start  ot gastru]atren how"er  the deielopment hegan  to dela) ceased  at the neurula  gtage  The}  gmduall)  detormed beLauge ot  apnptesLs  and  tin "ly died "e  colleLted

these emb-es  arrested  at  the neurula  Etage  extraLted  total RNA  from them and  uEed  tt foi the mitioarray  anal)sis
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    aPKC  uid  PAR  protems die  tnv}"ed  i] asymmet"L  cell  di-s-n md  est Lbhshment  ot  Lell  polanty HeTe -e  isolated  HpaPKC  fi orn  Lhe sed  urehln  Hetnuentrotus pulLhei
nnmr  and  exdmTned  its eipression  md  tunLtion Mdtcrndl  HpdPKC  trmsLnps  wcie  umtemnly  dLstmbutcd to thc Ldrl)  bldstuld stage  whi]L  iygohL  onLs  -crL  rebtnLted  to

rmcromere  desLendants Embryos m  whaLh  aPKC  functions had been suppressed  with  the morpholv]o  anusense  o]igonueleottde  or  the dominant negatiNe  forni of  mut  itLnn  deNel
oped  llorrn  LllL to  the mesenLhyme  blastula stage  Ho-ever  subsequent  g ustrulatiun  md  sketeLogenesis  "ere  defecn-e m  the embrtro  When  comb]nLd  wlth  animal  hakcs aPKC

krioLkdewn nnLromere  descendants mgress  as the prmnry mesenchswne  Lelli  but did net mduce  ectopic gut lhese ebsersations suggest that aPKC  is mvohed  m  PMC  spe"
ticatiDn and  production ot  mdutt-e  ygnals
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