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ANNEXIN  IX PARTICIPATES  IN  THE  DETERMINArlON  OP  TIMING  OF  PCD
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    Antenor silk gland (ASG) of the blTkworm  Bemh"x  mort  undergoes  programmed  celT  death (PCD) durmg pupal  mettmerphosis  -hiLh  is tnggered  by 20
                                                                                                            ASGhincubated                                                                                                                         vvltlt orh]drox)ccd)sonL {20E> To  idenufi  the 20E  mducibte  genes  that Lould  bL involsLd  in  Lhe PCD  "e  performed subtraction  PCR  using  LhL

vvithout  ?OE  tn }itro  and  obtdined  seven  noNel  gelles one  et whkh  was  annexm  IX Anncxinli arL  LonsL-ed  Lhroagheut  animals  but their pre"se tunctTons rLrnain  to be
seen  ln the LutturLd  ASGb  20F up  regulated  the annexin  IX gene By  contrast dcivelepmental protile ofits  expre"ion  in  the fiflh instar  sho"Ld  that annexin  IX  n]RNA

level -ig  high -hen  the ecdistcroid  titLr wls  lo" dnd  decreased -ith  an  mcrease  in  the titcr eLLurmng  eoneomitantly  with  the time when  the ASGb  bLgan thL PCD
sequenLe  m  respunge  to eLdygteroid  The  cxprcssion  profiles ofam]exm  IX -ere  dirferent bet"een tissues dependmg on  wtiLthLr  thc} undergo  PCD  or  not  i e tissues
dLstTnLd to diL mitnted  the PCD  sequence  aftei  annexin  IX "as  do-" regulated  1hese results suggest that annexin  IX participttes m  determimng the bmmg  ofPCD
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    The anteiior bTlk gtdnds {ASG) ol the siLk  "orm  BvmbLx  mort  undcrgo  pingrdmmed Lel] death <PCD) durmg pupation  Thc PC D  Ts induLed  b} 20
hidroklreLdvhonL (2eF) in v]tro  The  glands  tirst exhibit  their respensi}cncss  to 20E m  laTe day S through eirllr da}  6 or  thL  fifLh mstar  The  glands before  d i}                                                                                                                        5 dTd not
                                                                                   7 AS(i that is competent  to rebpend  te 20E m  s]uo  Theregpond  to  20E Surpllsmgly thL Lond]Lloned  medium  after  cultunng  da) S ASGs  mhibitLd  thL PCD  ei  daN
LondiLiened  medium  Togt thc mhibrtmg  ictivit- b} the heatmg at 60 degrees tor S min  Timed  apphcation  ofjH  anatoguL  (JHA) Lo rhe lagt instar  lanae sho-ed  that the

death comrmtment  might  oLcui  hetwecn da} 4 and  S This tirnmg  is 1 day before the acqtuslUen  ot 2eE  rcsponsiieness  1he mhibitmg  hLtor niav  aLeount  for thL 1                                                                                                                            da}
differLnLL bLL-Len Lhe Lommitment  and  responsi}enebs  gilkvLorm hunel]mph  Lonlams  protem catled  30k protetn vvhiLh  pessLssLs apopLoys  mhibmngacti-tl                                                                                                                         We-ill
diseuss the conneLtion  of  our  ne"  ls found faLtor utith 3ek  protein
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    Drosophtta kekli2 gene vvas  idenutied  ds  a  gene cncodmg  i noNLI  CorLiain binding protem "hich  cont  uns  BTBCbread LomplLK  traiitraLk bnc a  brac) POL
(pox-rus zinL  finger) domelim Jike sLruLLure  in the prediLtcd N  termmus  and  KelLh repeats m  thepredicted C  ferrnmal  domun  We  reportcd  last }Ltr Lhc LyLoplasmiL
Ketch2 proteTn was  LonLLntrdtLd  iL cell Lelt junctson site  in  the lmagmal  dlsc epithern]  ccllg  and  the oierexpressien  uf  ktlch2 mdueed  apoptogis  in thc imagmdl  disL
epilherium  Here in order  to elucjdate  -hcthLr  kekh2 mduced  apoptosis  is medi[]ted  bN cagpase  or  JNK  p ithwa)                                                                                       vve  exammed  the rescumg  ]ctivit)                                                                                                                 othacuiou#ttrp35

gene Drorophikt  mhibJlor  vf  irpoptosA  ptotun  1 gene  kno- n  to inhibit  Lasprise  ILLivatlon or dommanl  negat"e  fomn of Drorq)hiia  J  ivK gene Using  dpp  G4L4  drAer

theLoexpressionofkctch2andedchofthcbcgLnLbLouldpieientRpoptosis"hereasthecoexpressionmduLLdbyGMRCtAL4dnsercouldnot                                                                                                            Comparmgthcscrcsults
-e  -ill  disLuss Lhe iegulnting  pathgi) for kelch2 induced  apoptosis
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    Te mleegtigate  thL posgible m-olivemcnt  et tpoptosism  lhe deLelepmg adenoh}pophysig  Rathke s pouch of 12 S 1S ) d"  old  rat  tetuses "ere  exarnined  either  b}
tht TUNEL  method  or immunohistocheimstiy  w)th the u-L  of  an  dnLibod}  to Labpahe  3 Apoptotie celts  -eie  tew ln  numbcr  on  da)                                                                                                    i25-henRc]thkespouLh-lsstTIT
open  te thc oral  La-LN  On aay 13 )  a  high mcidence  ofapoptosis"as  dcmonstrdtcd in  thL oral  edoderm  Loirespendmg  to the  site ot clnKLd  RdthkL s pouLh Cell death
"as  ilso  obsers  ed  atong  the medT  ui  tTne ef  LhL oral  epLthLhum  beginning trom the closed  pouLh  to the rosLnl  end  of  lhe maxithr-  process The  incidenLc ot  apopLoLiL

Lctls  -  h  }arublL  among  di1 ferent fetuse"n the epithelial stdlk -hobL  dLgLnLr iL]en -  kno-n  to co"tnbute  to the compiete  separatlon  of  Rathkc s poucli Atter dal 14 S
onl}  i  small  numbcr  of  apoptotiL  LLIIb  "Lre  ohsened  Thege regults  are  discussed m  rLlition  to thL h)puLhebis that celli  undergoing  ipoptosis  migr  ite from tbL uilLnnr

neural ndge  but thei irc  Lxcludcd  -ithout  entenng  RdLhkespouLh

ON  IHF  (]EORION  PROTE4SE  PRODLCED  DURING  THF  H4I(HING  PROCEgS  Or  QUAIL
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    It is kno-n  that m  qu`ul Coturnty Japomca  LhL hmiLmg  mernbrnne  of  the shell  membrdne  decieaseyn x-dth  fi onn  74 nrn  on  Di}  3 ofegg  mcubation  to a) nm  on

Da)  1O durmg  the  hatLhmg  precess This  stud)  "as  done to fTnd agents  thaLaffeLL thL hmitmg mLmbrane  Z} mogiaphy  tegts on  the extr  LLLs frorn exLraembryonk  tissues

solk  saLs  and  oi  chorioall  intoie  mcnibr  ]nes  hhowLd  preteol)Lic dctiuties  dunng  Days 4 to 1e Loc[ihzation studlcs ot thcsc acuwties  pertormed on  T]av 5 eggs                                                                                                                        indiLILLd

thdt Llt- Lvere  located in an  avigeular  chorion  Electron illiLrosLepiL  btudiLb  bho-ed  there xvere  geLretorv  cells  specific  ill) ioeatcd m  thc av  isLuldr  Lhonon                                                                                                                     Airerpartial

purificdtaon of extraLts of the l)a) 5 Lhorion  through  QAS2 ScplndLx  Cj20e md  drg  gephdrose Lolumm  Lhi  "matographieg  a  gingLe  proteolivtic actnity  of  2e kD  -  ls

isolated  uhiL]i  "L  namLd  Lhe Lhonon  protense  The Lhenon  protease  had an  optimum  pH  et g S and  vvas  inhibited  by bestatin The en7yme  digegted                                                                                                                      thc 1imitmg
membrane  It -as  LonLiudLd  that iL is Lhe Lhorion  protease secreled  from the aivdscular  Lhorion  th it dftLLts  Lhc hmiting meiiibmne
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    FullLtion t] desclopment c)femb-  on]c  heart of  Orj itasmassociation  -ith  its thrcc dlmengional anatom)  is not  tret doHelN anal]ied  and  Lontnbauon  ot functiendl
deielopmcnt ef  thL unbr)eniL  he iTL Lo the establishment  of  embr)onic  aicul  ]tien  ncLds  fu]tbcr Htud)
    Whcn  thL interior end  of the embrNos  tt Llte embrsomL  bud  glJge  -ag  eautenzed  cardia  bifida occurred  ds  V shdped  sLruLLure  at  the ientral  gide  of  the embi}o

ezch  afm  of  vuhich  is b]ind tube  whidi  vubsLguuitlv  thanges  mto  balloon shaped  Contormauonal change  in thc LentrdLLilL  caTdia  bifida at an  mtenal  ot l 90 secend
-  ig an  il}ted  from sull  images  of  the heart m  eacb  tranic ot vidLo  rccerds  This reiealed  peristatsis m  these straight  tubes their rhythm  "ds  noL  s} nLhronous  Penst ]lsis
-as  also  obsened  m  bdlteon shaped  cardla blfida on  sewiai  oLcasions  tl]eir gynchro"TLit}  -as  not  Lonfirmed  DevLLopmcnt  ot  perfect three dimensJo]idl in itomy  in

emb-oniL  heart  seems  not  necessary  to  mduce  periEtatsis m  On:ias
    Embrvenit blood urL  ulaL]en was  net  nbgerz  ed  "hen  caidia  bifida occuried  this rnust  bc ts duL to taLk of  LommumLarion  betvueen Lardia  bfid i and  vtLllmL  yLin

IHE  ROLE  OF A(TIN IN THE  ANCIIORIXC  Or  SPINDLE  1iOLL 1rv GRAgSHOPPFR  NF(  ROBI  AgTg
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    The gTd"hopper  neuroblagt  (TNB) repeats ag}mmctmc  di"sion to procluLe small ganghop mother  cellg (GMC) To  peTtorm the asimmetmc  di-isioii it is neLessars

that thc spindlL  polL anchors  io the GMC  side  cortex  at tate anaphase  Atter the dnLhonng  of  thL spindle  pele  the contiaction  ef the GMC  slde cortex distributes
ditferent tmount  ofc)topl  ism  to  thc  tv"o  daughLer LelTs  The  etecrron  mkroscopic  obseisation  disclosed that d  small  LontraLrion  other  than  a  contmctite  rmg  appeared

at the GMC  side  certex  Thls seemed  zo be i stnicture  te grip the GMC  sidL  gpmdte  pole at thL begmmng  ot lnte anaphase  B) using n  fiuoresLenLe dvc  (rhodammL
comugated  phatloidinc) i contnLtiTe  rTng vvds  dLdrly  sta]ned  in  the Lteavage  turro-  aiea  and  at  the smme  ume  fibrouH aLtin  was  deLeLted on  the CJMC  side  cortex  apart

firom the turro- iegion  The structure  of  t grip thL smaLl  LenLraLuon  m  GMC  gide  eortex  -ag  located in  the acun  detected ]rc t ThLbL rLbults  suggest  that the presence
of  the netin  net-oiks  in GMC  slde  eell  cortex  mis  bc closel)  related  to the anLhermg  of the spmdle  hodv in Lmeqllal  NB  c)tokmcsis

THE  CHANGF  OF  I}1E DIVMING  AXIS  IN  GRASSHOPPER  GANGLION  MOTHFR  (F]  l S

Kensuke Oobd  Motoaki Sato
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    Grabshopper neurobtastF  (NBs) d]vide ilong  the dorso  icntFil  a-b  produLmL  ganuhon mother  cetls  (GMC) through  ag}  mmetmc  ccll diwsions B) usmg  mdireLt

NII-Electronic  Library  



The Zoological Society of Japan

NII-Electronic Library Service

TheZoologicalSociety  of  Japan

1306 Developmental Biology &  Physiology

immunofluorcscLncL  gtaming  a  lubuTm  m  a  spindlt  bod) lnd  i Lubutin in  LenLrogemes  were  deteLted in  NBg  dnd  GMCs  ln NBs  Lentrosomes  -eTe  loLated in  lhL

Nentral side ofnucleus  until early prophase One ofthe  t"o  centrosomes  migrated  to the dorsal s]de ofthe  nucleus  At prometaphase a  spind]e bod} wal  foTmed along
the derso yentrdl  axis On the other band GMC  LtnLrosemc  wds  loLatLd at thL dorsdi stdc  of  thL nudeus  until  cirly  prepltasc and  wts  diudLd in t-o  One ef the
Lentrosomes  remdmed  m  the dorsal side  and  the other  one  migrdted  to the ientrdl  side  ot  the nucleus  At promctaphise a  spmdlc  body -as  tormed  along  the derso
ventral  amb  ab  ebserved  Jn  NB  At metaphase  ho"ever the spmdle  cLxis  turned  for 9cr to the perpendicular  position against  the NB  diiidmg axis  These resuats  suggest

that the spmdle  axis  at  the earl}  stage  of  spmdle  formation m  GMCs  is determmed bi the posmon  of  NB  centrosomes  "hiTe  the final dividmg axis  is iegulated  bN some
ether  faLtors
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    Thyroid hormone  is essentidl for embr)omc  bram development We  ddmmistr  tted propvlthiouracil (PTU) i thyroid  hormone  s} nthesis mhibiter  to pregnant rats
on  t3 5 da)s gesLation Embryos -LrL  rLmoiLd  dftLr  24 hours dnd  thL br iLns  "crc  cxamTncd  TmmuiioL)toLhcmieally  Thc tyrosine hydroxylase poytivc  LUIs  -crL  k"  Lr  in

the diencepbalon of  contro]  embr)os  than  embnyos  from PTU  treated dams The  brams were  subdivded  mto  the forebram midbrain  hmdbram  and  region  contaming

dorsal reot ganglion (DRG) and  concentranons  ot neurotrophms  m  cach  disscctcd tissuc "crc  mcasvred  usmg  two  sitc enz)mc  immunoassay  systcm  NT  4 protem -as
lo"er in  the forebram dind  hmdbrdln ofcontrol  embryos  than  embryos  from PTU  treated dains "hile  it was  not  different in  the midbram  and  region  contamng  DRG  As
to concentrations  ot  NGF  BDNF  and  NT  3 there wJs  no  difference in  atT dssected  regions  between Lontrol and  Lhe expenment

CHROMOgOMAL  gTATUS  OF EMBRYOg  GENERATED  BY  TRANSPI  ANTATJON  OF CUI  TLRFD  CFI I NUCI  FI FROM  THF  CAUDAI  FIN TO  NON
ENUCLEATED  OOCYTES  OF  MEDAKA
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    Tht  potLntial of  nuLlu  fi om  aLt-Ltlr  protiferatcd Lcllsin  prTmary  Lulturcs  for reprogramming  and  dei clopmcnt  have been inve-tigated  Cells fi om  thc Lauddl  fin of

adult  figh cairied  the green  fluorescent pi oTem  (CJFP) gene  -ere  cultured  tor 3 4 daNs and  transpldnted  into  non  enucleated  ooeytes  The orange  red  sariety  of  the

mtdaka  -db  ubLd  ab denor dnd  rLupiLllL fibh Out of  620 opcrated  cggb 190 (31O!o) devcleped te btastul i stage dnd  tvvo of  them ltdtthed eut All nudcar  transplant
embryos  and  frv -ere  chirdctemzed  b) i reduccd  le}cl of GFP  cxpression  cempared  "ith  thal oi control embr}os  Twent} GFP  pogitive nuclear tr ingplant embrNos  with
miner  abnormaltues  in  the bed} termauen were  used  ter chremesome  examination  They consisted  ofmixed  cell  populations ot  dtfferent ploidlr Three greups et  nuelear

transplant  embrves  "ere  ebtamed  haptoid diploid haploid tnptoid  and  haptoid diploid tnploid  The part oftriploid  cells  did not  exceed  Sae4  1hese data suggest  that

donor and  reapiLnLnuLlel  fascd at lcast after the firsl division of  Lleafoage  These embryes  were  LhelraLtemned  ds Lhimeras  oftells  wTth  the dTfferenL p]oidy

FFRTII  F  AND  DIPI  OID  MrDAKA  GrNrRATED  FROM  BLASTULA  AND  4 SOMrTE  STAGE  EMBRI  ONIC  CELLS  BY  NUCLEAR  TRANSPLANTATION
TO  NON  ENUCLEATED  OOCYTES
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    Ferti]e md  diploid nuLTeir  iransplantg Lvere  generaLed b) usmg  nuLJci from blabtula and  4 somite  3tnge  embr)eniL  Letls  a3 dollers foi transplantaL]en  jn  medaka

(Onztat latrpeg) T"o  seTies  ef  expenments  -ere  rndde  In the first experiinent  nuclei  fiom blagtula ccllg  -erc  trdngplanted  into  non  enucleated  cggs  Out  of  ]722
trdnbplanted  eggs  26 fblburwied to the aduLt  stage  Three et  them  -ere  diplo]d and  tertTIe In the seeond  experiment  dissociated eelts  frorn 4 somite  stage  embrvos  "ere

transplanted  mto  non  enucleated  ooc}tes  Thrce out  ot  16g8 opcrarLd  eggb  werc  rLachLd  mntunty  Onc  of  them  "  is  furtilc md  diploid ThL donor nadcir  mirkers  ot

metanophores  in the first experiment  and  G)P  fluorescence m  the iecond  expeiiment  -ere  transrmtted to b! and  b2 offipring b} Mende]ian fashion The mechanisms
leading to generation  of  the diplo]d nuclear  transplants are  under  diseus"on Ths  observaLion  that nudeai  LransplanL iish Lould  bt ebtamtd  "iLhout  enuLleahng  the
reapient  eggs  mn)  haNe an  imporLant  imipl-dUenb  fer nuUear  tr Lnspl  inraLon  m  rnedakd

PLO]D}  FSTIMAT[ON  OF  THF  PI AMRJAN  BN  DNA  MICRODFNS]TOMETRI

SaLhiko Amokd  Ka7u}d KohaNashi Midnri Matsumoto  Motomiom Hoshi
Center for Life gcienLe ind Technolog) eraduate SLheol ot SuenLe and  Tcchnology Kcio LmiLrsit) Kouhoku  ku Yokoharna Kaniga"i22]  g522 Japin

    An  asexuat  clonai poputation {OH  stiam) of the plananan Dugesia r] ukJuensis  h  knovvn Lo be LTiploid The -orms  ldLk sLxu  tl orgdnv  and  undeigo  fisyon
He"LyLr ifthL)  diL  kd  vvith  -LxuM}  miturc  viformy  of  the plaiidman  BdeUo(ephala htunnea the} dre  bexualved  and  produce  fertile gperm  and  eg:s  Althouglt mitotiL
LelK  so  fur exanimed  vvei e  all triploid even  after  sexualt7ation  t} pical bi}alent rneiotic  images  vvere  obsen  ed  m  gonads ot  sexudhzed  vvorms  This  tdct suggests  that both
eggb and  bpenn  are hdp]oid and  deriwd trvm d]ploid pmmordial  gLrm  Ldlb  In pl ]ndmdnb  ont)  totipotcnt stLm  Lcltb  n  imLd  neobl  ]sts drc  betieNcd to be mitotiL  HowciLr
thc rmtotiL  mdcx  of  thc "orms  vvere  only  fevv percent eien  durmg regeneration  Therefore -e  hLpothesized that besTdes trip]oid cel]s  diploid mterphage  cells  might  exist

in  thc isexual  triploid OH  "ormg  In order  to  egt]mate  the ptoid} ot  non  mitotic  nnd  non  meiotic  cetTg  we  meagured  DNA  contents  in  the cellg by microdengitonietry

STANDARDIZED  SIL DveANA  IZROICALIS  MAIMLN  NNCE  -OOD

Akiko NakdhdLdi  Ydsushi  (JoLou]  Jin Sdtoi Naomi  Mdtsumurd'  Ko]i  ArT7nno; Ke7ko  KashJ-agti  Akthiko Kashi"agJi
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    Lse of5  tt optcaiii has ent}  Just reeent]N  begun When  using  amphibian  tadpoleb  to  screen  for endocrme  disruptors beLause mobt  endouine  disruptors contnm

cstrogen  actl-lty  carL  musl  bL tlkLn  to L]imindLL  LsLrogeii  aLtivl)  Lontaining  substanLes  not  onllr  from  water  and  tri) but aKo  froni the  diet itself  1he  presenl
Lxperiment  miestigates  the effects  of  lo" estrogen  or  estrogen  free d]ets on  S troptcalts tadpole  development and  growth  NF  stige  45 tadpoles  -ere  fed Sera miLion
(group 1) boiled spiniLh  (group 2) Lasein  based to[muli No ) Lontunmg  no  be}bcm  or fish mLdl  (group 3) dnd  No S p]us an  ]dditiondl ]mount  of pet)
un-atsurated  fLlt} dud  {1'UlrA) lrood leiels"ere idJusted te allew  norm  il tddpole  dc}cloptnent and  rrHximum  gro-th Attcr onc  wcek  grDup 1 tidpolcs sho"ed  the

grcdtcst tot iHcngth  group  2 tadpoles  tl]e least svth  group 3 and  4 tadpoles intermediate  It "as  conctuded  that a  diet of  Sera micron  enhances  the deNetoprnent and

gro-th of  S troprcabs  ladpoles  and  should  be considered  an  important  foed for sTandardized  S tropi[abs  tadpole  ma]ntenance  m  endocnne  disruptor researLh
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    The present studN  -as  cenducted  te help cln"t)  the eitccts  ot  high gravitv Ln)ironmLnts  en  amphibidn  dtsLToprnLnl LndetiLd  XL"opug taL-s Lggs  it 1C} and  20
mmutcs  aftcr  mscmmation  and  embi}os  at  celt  st ige  2 and  at  the gastruld stage  -ere  raised  in  2C[ ind  SCJ for 4 diss Controls -ere  riised  m  normal  grawty
Piogrammed  cell death (PCD) "is  analyzed  for body surlaLe nnd  inner  structures  ul deve]upT]g cmbTyos  usmg  d  rnc]re senytne  iii situ  e"doldbeTTing  teLhnique  Lhat
identiiieg tragmented nudear  DNA  in d)ing celTs PCD  TnLreelsed  ]n embrNos  LreaLed Le high gr iuti  E'CD dbnermahUes  vvere  not  seen  m  the gtstruld stdge  but -ere  thrsl
observed  at  the neurula  stage  Unaer  )G  "mditions  sLrTous  tbnomidlThLs  ivuc  obscrsLd  in  all cnibryob  startmg  treatment  hetorc Lell stage 1 Abiiormal  PCD  -ds

obsLnLd  m  foarious  parts ot  thc  hody  that Tnduded  miciocephally  eie  detormmes contortion  of  the notochord  ind  inLomplete  gastruhtion  Embrlros tieated at  2G
dppeared  rnore  normal  than  those undergoing  5G  althovgh  hatLhLd tadpokb  sho-Ld  a  highLr numbLr  of  dyng  cdlb  m  Lhc burfaLL  LomparLd  lo LonLrols
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    Wc  studied tn ]temical aiid ph}siologicil changes  in the heart dunng deielopment ot i ghnmp  ¢ft tnyJfna"" tns"  The hearE is lirgt geen as i globulai gtructure
locatcd m  thc ccphalotherax  -hen  lt begms to beat at  the end  ofthe  nauphar  stage  6 In the mvsid  btage  1 a  s"  elhng  appeirs  adjaLent  to the posterior end  ofthis  origmat

heait This develops mte  a  second  more  mubcular  purnpmg struclure  (etturvalLnL to  thL  ddult  hL irL)  whTIL  thL  onginal  hcdrt is  iLduLLd  graduall} during m}yd  vtdgLs  tnd

disappLaTg Loinpletel}  m  Lhe fotlowTng postlar}al stngeb  We  reLoided  intraLel]ularl}  fron] cardiac  muscle  ofboth  mysids  and  pestlarv ie In m)sids  each  cardiac  mugele

potentnl mcluded  i slo"  depolariLation phase The  dpphLdLion  ol  st]mL  Lontdining  TTX  did net  stop Lither the LardiaL mu-de  potciitmtb oi hcart bcats Tn pobtTarvaL
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