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A  LELL  CYLLE  REGULATOR,  XBtg2  IS REQMRED  FOR  XENOPUS  NFURAI  DFVFI  OI}Mb  NT
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     the B cetl  trans]oLat]on gcnL 2 {BLgevPC3iTIS21) is knewn ds  an  anti  prolJteratwc gene that tunctions m  regulatang  both cell  prohieratson and  differenuatron Here we
repert  the identrticataon  and  charactenzatron  ot Xenopzts homologue  ef  Btg2  (XBtg2) in earlv  Xenop"s  neural  deNelopment Translational mhrbition of XBtg2 resulted in the
impaLred  eye  fom]dtion At the midu]eurah  stige  the XBtg2 inhdbited  ernbryos  shewed  an  mLrease  rn both prohteraUon  and  apoptosis  moieover  thL cxprtssien  pdttems  of

earl}  neural  inarkers  zlc3  and  soxD  -erc  found to bL dlterLd  ]n  the regivn  that trises  te the mesenLephalon  and  dienLephalon  both  eisentn]  ter indueing  e)etermatlen  The

altered expression patterns were  not reiersed b) co ingectaon ot an  inRNA  encoding  anti apoptotiL gene human bd2  oT by tiLdtment with  a  cclt  dLvTbLen mhibitoi  hydroxyurea
and  dph]dico]in  (HUA) Bdscd un  thLsL ddtd wL  prepovcd thdt XBtg2 Lontro]s  cell proliferauon differentiataon and  survnal  indepetidently  ind  playg an  egsennal  role  in  the
early  neural  deiclopmcnt  leadmg  te thc cyc  formatson
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    We  reportcd  prtuously thdt  cxpresyun  tl reguldtion  ot  p4SO dromdtdse  gene iymportant  fnr sex  determinatLnn of Xen(pus  So we  isolated the premeter gequenLe  m  p450
aromatage  gene  and  identfied  CRF  11ke sequence  and  SF 1 hlnding sLquenLe  m  thL promotcr In this study  wL  LonstruLted  the luaferLse repurter  pldsmid Lentdining  p450 iro

matdse  promoter bequence  introduced  the reporter  gene into  the gonad of  Xencv?tts by electroporauon  and  measured  the acinvity  ot  the reporter  plasmid We  Loniirmed  -hctheT

the reporter plasmid -as  eleL tropomted  ]nto  the gonad by deteLtion of the green fiuoTesLenL protein tra"sLnpted a]di  trdnblated from ymultaneousl]  electroporated  GFP  plasrmd
We  Lould  ako  deteLt the aLtnity  of  pTomoter Lontaining  these cis  e]eiment  We  will  report  the actauty  ot  each  cis  elcrnent  contaming  CREBtATT] 4 bindtng sequence  and SF
1 bmdmg  bequenLe

THF  ABNORMAI  ITIFS IN XLNOPUS  L4CvrS EYES  ANP  YARIATION  Ofi Pax6 GLNL
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    We  often  came  to obtarn  the embr}os  slrmlar  to thelr parent s  abnormahines  with  lens tILk oi  Lerned  llebula  m  Xenopur  laevts eyes  at  our  hboratery sLnce  1999 Beeauge

existenLe ot the genes -hiLh  caused  the dbnormalities ot e)es ha}e been assumed  we  started to research for specitving the genes We  performcd in gitu h}bridi7ation uging as

probes which  were  seiera]  genes  thahs  Pax6 g]x3 Rx  and  so  on  parnupating in  devclopmLnt of  cvcs  Consequcntly it wds  suggebted  that the abnormalmes  were  caused

by the v  Lriatiop  ot  Pax6  gene ds  -ell  as  othei  ammal3  Thereterc  by  the analysis  ot  Pax6  cDNA  -c  idenniied  the knovun  and  the gtrange  gequeneeg  of  Pix6  The  ianety  of

strange gequenceg  ef Pax6 ineluded subgtdtutdon deletien and  insertton  inte  the knewn sequence  Yspecialty it had sarious  msert]ons  at the Palred Dorna]n begmmng  site From
the hndings of  other  animal  kmdb sinLe  ]t was  Lonsidered  that Lhis site  -ds  thL bound try ei  exun  dnd  mtron  rt -ds  suggcstcdi  that the LnKertLnnK  were  the resLdual  nf  the intron
Theretoie "e  perfbrmed the  genome anallrsis  We  are coiisLdering vLhether  the Jnseruon sequences  are eoncerned  ln tht abnonnahues  ofX  tae}is c}cs

IDENTIFICATION  OF  CIS REGULATORY  SEQUENCES  ESSENTIAL  FOR  CNg  SPECIEIC  GENE  EX?RESglON  IN  THE  AgCIDIAN  I ARVA  CII)
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    Wc  anal}7cd  thc structurc  and  function of  as  reguJatory  ])NA sequences  of  central  nervous  s)  stem  (CNS) specific  genes C t Cfu tl and  Cf CRALBP  m  hnae  et  the iscidian
Ciona  intesttnahs  Cf Ga  il ]s expressed  m  foanous  types  ot neurens  -hile  Ci CRALBP  ii expressed  in photoreceptor Lel]s  and  glidl cel]s  m  thc  brdm  vLyiLlc  and  vscLral gdnglion
11ie 5 il dnking  regionb  ef  thebe genes were  LcmneLted  to FCrFP and  then a  part et these sequenLes  "ab  deleted or  mutatcd  We  mtreduced  thcsc censtmJcts  mtu  Ctena embryos
dnd  determLned  genomic DNA  sequences  suffLcLent  to reprod-ce  the  endogenous  gene expregs/nn  patterng rhe  87 bp sequence  between 3176 and  aU9e  ot Ct C,u ti and a 40
bp sequence  m  the first mtron  and  the 10S bp sequence  between 161 and  57 of  "  CRxLLBI' vvere  shovLn  Lo Lentain  "s  regu]atery  sequenLes  neLess  Lry tor the CN5  spe"tiL

expresbien  of  eaLh  gene We  Lernpdred  these sequenLes  wuith  the Lorrespondmg  regions  ot  orthologs  in  a  closel}  re]ated  species  Ciona  "augnu  and  found  -ell  conserved

sequences  foT each gene Funcnona] imporianLe  of the Lonsened  sequcnceH  in CNS  speufic  gLnL regutdLien wds  further Lonfirmed  by m  uio  cNperm]ents

DFVFTOPMFNT  OF  NFRVOUS  SYSTFMS  AND  SFNSORY  ORGANS  IN  Otx, Pax6, OR  S:x3ld KNO(KPOWN  LARVAE  OF  THL  ASCIDIAN  CIOM
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    TrunHLnption taLtors Otx Pax6 and  Six3 pldy pivotdl Toles  in development et  sensory  orguns  and  nerLous  s)stems  ot  yertcbrates  Thc agcidian  ]ana has a  gimple  central

nLrvous  s)stLm  with  tvve scnsoiy  urgdns  dn  oLcl]us  dnd  dn  ute]ith  A numbcr  of  gcncs rc] ttcd  to c)c  funLtion md  de}clopment ire expressed  in pirt ot  the  primordiat phars nx
cstomedeum) suggesting that photereeeptor ce]ls are pregent in this region  ]n thc prLsent study -L  haNe imcst]gatcd  relLs of Otx Pax6 and  Six3 hom"logaLs m  dLielopmenL
of  ne-oub  sybtems  and  senbon  organs  m  the ascidian  Ctona tntevttnatts  by gene silencmg  based en  antasense  niorpholmo  oligenucleetides  (MO)  Lanae de}eloped trom eggs
ingected  -ith  an  Otx  antsenge  MO  laLked adhesive  organ  ocel]us  and  otolith  but thes hdd  dMerentiated  neurons  ]n the  brain Le"L]e  wiLh  a  disLnbulion pdttLm "milar  to thdt
in  wld  tl pe  1ai vae  STx3 knoLkdo-  n  1ai Nae  dlse  bhovved  defiuenLs in  development ot  anterTor  nervous  systems  but thc phenotype  is dtstinet trem that ot Otx kneckdewn larvae
Our resu]ts  suggest  that developnient of  the noiel  stomndeum  p]iotoiecepter is cnntrolled  by a mechinism  siniihr  to that of  }ertebrate  e}es
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    Tie ecella3  (e)e spot) ut  the asudrdn  larsd is responsible for the pheLk sv"immmg  bch"ioi Asudian ndulLs alsu  Lxhibit  s"cra]  typLs ut 1ight rcsponsiyc  bchavors Wc
haie  s]iewn  that photnreceptrve cel]s  are  present at seser  il dnterent sites  in adults  et  the  igcidian  We  hiNe  iniestigited  lncali7ation of  photorecepter specttic  protelns durlng

postcmbr)onic  dcielupment of  the dsudidn  Ciona mtevnnait  s In ddditien  te the eLdlus  the ldrid hds at teast t- e  greups  ef  photorcLeptor cei ts ene  m  the oral  siphon  rudrnient

(stomodeum) and  the other  in  a  Iett dorsal pRrt of  the brain iegtcle  As the onset  ot  metamorphosis  approaches  gtammg  of  these extrAoculir  phetoreceptor Lellg  -ith  anti  opsm

dntibudies beLomes more  ]ntense -hile  LhdL uf the eLel]us beLomes -e  iker and  disurguniied The opsin staminq m  the stomodeurn  immediately  dis tppeurs -hen  the metamer
phebh  Lomm:ikeb  PhetoiLLcpter orsdns  o[  thL ddult  st:m  to nr"1}  dcxc]{)p durms er  tttcr mttdmorpheys  Thcse icsults  suggest  th tt cxtidoculdr  photerccLptoi ccl]s  pta} i

rele  m  the  regulation  ot  late laiNal andior  earh  meldmorphdL  eNents  such  as  settlement  oi  the  onget  of  metamoiphosis

LkLL  bArE  DELISION  MkLHANISMS  IN DLVLLO?MENT  Ob  MOUSU  PERII,HkRAL  NkRN  OUS  SYSTEM
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    We  haNe exammed  the reles  ot  signalmg  meleLules  and  NotLh signahng  tn deNelopment ut moube  penpheral  nerNous  s)stem  "e  anal}zed  the regulatory  mechanisms  tor
neurogenm  {ngn) expre"]on  Ngn ls 1 bHLH  trdinsLrlphon  tddm -hiLh  h  essennal  lor Lhoite  u ± Le]1  faLe bet-e6n s6]sory  "curo]s  tLnd  g]id Our dat L shn-  th Lt BMP  4 d"d

Shh promote ngn  expression dnd  thdl FQF  2 aLt-ates NotLh vgnalmg  and  then the activation preicnts the ditteientiatien et ngn  expresstng scnsos  ncurons  Whereas BMP  4
and  Shh inhibTted  gltaT differentiation by the induction  of  ngn  FGF  2 promoted gliegenesis thrnugh Notch actiiation  These results  suggest  that BM]] 4 and  Shh act  as  poslltve
rtgulators  and  FCJF  2 as  a  negahve  regulator  oi  ngn  expiession  Thus  these signdlmg  molecales  mav  regulate  Lell  late deusions ul  sensery  n:uruns  dnd  gha  FurthLnnore  wL

tocused on  the in]es  nt thege t ittoryn  the ditterentiation ot  iutenomic  neurons  The expressien  ot M  Lsh1  md  Phox2b -as  monitered  to analy7e  the ditterentiation ot  autenomdc

ncurens  rhc  prescnt ddtd indiLdtc  that thc ygndling  melL[ulLH  dndNetth  ygnaling  pld) imp"itdnt  role"n  d"clepmcnt  of  mouse  pcrTpherdl ne-oub  system

ROLES  OF  NO  1CH  SIGNALING  IN  CHONI)ROCENESIS  OF  MOUSE  MESLNCEPHtLLIC  NEUR,NL  CRLST  CELLS
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    Neuial Lresl  cells  regpond  to iarious  gignalmg  molecules  and  ditterentiate into  a  wide  ianety  ot  cell t)pes It has been shown  that FGF2  prcjrnotes Lhondr"genes]s  ot  Lrdma]

neural  Lrest  Lells  Furtheimere  thib sigm  Lling moleLule  aLtii  dtes  NotLh  ygn  tlmg  in develepment et  the ne-ous  K}btem  In the present study  theretore we  haie  ex  umLned  the

rotes  of  Noteh sLgnaling  in ehoiidregenesLs  of  mouse  mese"Lcphahc  neuri]  Liest  Lells  The mt-atLon  of  NotLh sLgnalmg  by the additLnn  of  i }sotch ITgand Detta promoted  chon

drugenesis ]n the neural  crest  Lell  cmltureb  NotLh  aLt-arion  or FGF2  exposure  dunng  the first 24 hours m  culture  was  mdispensable  for the mducinon  ef  Lhondrogenes]s  lhe

expression  ot SOX9  a  transcription actiiator  ot  t} pe 2 collagen  -hich  is a  specific  marker  ot  chondrec}  tes "as  also  upregulated  bv FeF2  treatnient "inle  BMP4  had no  erfects
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