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cLONINGOFcDNASVn-ICHAREEXPRESSEDDIFFEREMLYINAMPUTATED

MUSCLEDURtNGUMOOELELIMBREGENERATION,

K. $himizu-NistlikavvA"', S. Hiroyarna", K. Yeskjzato', 
iFaculty

 ot Sejenee,
HiroshimaUnhersit)fand'PRESTO,JST

To study the moleaJlar  rnechanienn  d  dedMerentietion ot myotyubes  during
tyestema  tormatlon, we  attempted  the ckoning ot cDNAs  whlah  are expressed

dltterently +n the amputeted  muscie  during rimb regeneTation,  Fetelimbs ot

Japanese nevrt, Cvpps  pyr")ogesten  were  amputated  end  museles  near  the

amputated  site were  cc"leeted  at vevlous  perlbds. Dl"eFontlel display method  was

applied  to analyze  ptet+le ot the gone expression  ot the amputated  musele. The
cDNAs  which  showed different expression  pattem were  amplrried, Then  the

cDNA  tragments  were  used  as ptobes tor lihraty scTeenlng,  Several cDNAs  wore

ctonedtrom"hrariesotnDrmallimbs,2daysorrtorempatadonandecuriyblaeteme,

These cDNAs  siiowed a  uniqve  exptession  pattern during regeneratkon.  For
exern  ple, one  gene was  not expressed  in oormal  muscte  tu was  upregulated  at

I
 day posi ampatation. The expressien  ot another gene was  down-regulated
during regenefabon.  These  genes will be usetul  mo ±ecular merkers  tor stLxiying
thetimbregenefatlon,

SPECIFICATION  OF  PIGMENT  CELL  LINEAGE AND  CELL
iNTERACTIONS  IN EMBRYOS  OF  THESEA  URCHIN,
HEMiCENTROTWSPULCHERRIMUS
M. Masui andT,  Kominami
Dept. ot Bjol,, Fac, ot Sci,, Ehime  Univ,, Matsuyama

Founder  blastomeres ot  pigment cell lineage in sea  urchin  embryos  was

suggested  to be established  through ce11 interactions during mid-to-late
blasiula stage. To reveal  the mechanism  invoived in the specitication ot

pigment celHineage,  embryos  were  tFeated with  LiCl, and  the number  et

djfferentiated ptgment cell$  were  examined,  Treatment  with  LiCl betore
hatching drastically increased the number  ot pigment ceils, while  the
treatment after haehing had  no  effeet. The  sizes ef dMerentiated pigment
cells in the treated Iarvae were  almost  same  as  those in control  larvae,

suggesting  that the increase in the number  ot pigment cells is dtie to the
increase in the number  of tounderblastomere$. This wa$  ascertained  by
AphLdicolin treatement from  the stage -rhen  the founder blastomeres
seemed  to have  been  determined. Interestingly, the eftect  ot liCl treat-
ment  was  weakend  bv Caa--tree ASW  treatment. In additien, it was
elucidated  that the amounts  ot  negative  ceil surface charges in liCl-
treated embryos  were  $maller  than in control  embryos,  impiying the in-
crease  in the adhesiveness  ameng  blastomeres in LiCl-treated embryes
and  the involvement et cell interactjons in the speciticatien  process.

SCUERorOMAL  DISTRIBUnON  os  CHONonOMN  SUrrAra  IS
ESSENTTAL  FCR  THE  RESIRIcuON  OF  MIGRAIDRY  REGIouS  OF

NEURALCRESTCELLS

Y. Kubota and  K. Ito

De  t. ofBiol.,  Grad. Sch. ef  Sci., Osa]ca Univ., Osaka,

    We  have previousjy reported  that migratiori pattems of  rneuse  trunk neural

crcst cells were  closety correlated with  distribution pattems ef  sclerotomal

chendroitinsulfateprotcog]ycans{CS-PG)andbothpattcrnsdisappearedin

embryos  treated with  the ;nhibitors ef  sulfated  proteogtycan biosynthesis. We

have achieved  the notion  that rnouse  trunk neura1  crest  migratiom pattems arc

generaled by systematLc  changes  of  the scleTvtomal  distriburion of  CS-PG.  To

confirrri  this notion.  we  emh  the disuibutian of  other  sulfated  proteoglycans
and  analyzed  the organization of  cTtst-derived  dorsal root  ganglia (DRG) in

treated embryes.  Distribution patterns ofsulfated  proteoglycans except  for CS-

PG  were  inelcvant  with  the migratiort patterns. Furthermore, abnonnal  DRG

segmentation  as  adjacent  DRG  conbinated  was  found in treated tmbryes.  We

conc]ude  that systernatic  changcs  of  the scJerotornal disuibutien of  CS-PG are  a

key requisite  for the resuiction  of  rnigratory  reggons  of  trunk neuTni crest  ceils

and  this resnictien  affects segmented  patterits of  DRG  in mouse  embryos,

INHIBMONOFIHEHEADSTRUCIUREDEVELOPMNTBYEXPOSURE
T<) REIINOIC ACID AT  GASTRun"ON  STAGES  DURING
EMBRYosENESIS  er  THE  Ice  ooBY  (SHlka
T･ Aral awai, T. suzuki;, M  Karnimoto±, N. Nakats}IR?; igtiT91'kaa'O.",,e/･iSe.rsii'
ll'[]o:t,Ykur,･S,c.h,oo.,:?f,X,,R:,.Sci.r,".De.,.an.d::,h.'2iwwkgttm.'L,z.'･:.',Xta.?9ill'iX.l,
Nat. rnst. of  Genetics, Mishima.

  lhe most  advancecl and  1argest group of  the teleosts is Percifbrmes which
inc1rk very  divcrse fish, but their embyogenesis  has been :arely  examined  lhe
ioe goby (shi[v-uo in Japanese), Leucopsarion petersii , beIongs to this
Pereifonnes goxp.            It is onc  mcmber  of  gchies and  inhabiting along the ceast.
and  they enter  the river fOf spawning in coasul  struarns in spring, We  previously
rtpeTteditstransparenteggsandembryosandmainstagosofemhryonic

develepment to iUustrasc its usefulness  as  experirnenta1 material CZool. Sci. 14,
44Y44g, 1997). Recent studies have repoftod  that exposuTc  of  yertebrate
embTyestoretirK)icacidatearlye[nbryonicstagasinhibitsdevcEopmentofthe

anterier axis structumes, We  examined  effects ef  retfrtoic acid on  embryogenesis

of  ice goby. EarlyembTyos obtained  by artificial ferdlizatien wert  allowed to
devclep to the carly gastnila stage.  :hey were  exposed  to 1O'S to 1O 

"
 M  retinoic

acid  for 60 min  duting early, middlc  or  late stages  of  epiboly,  Exarninatien of

II.ftXkO,gIA:Se:hrtr.'taO'XiM,ilotiM')W.e"'[.&h[f'.W,.ed,:'ar.i'e8fSS:gr,te.:i2f,Zb.',3il/til,itytu'.E],iC
whilehighercorboentrations(1O'f                    - 1O'  M)  caused  more  prvnounced anterior
inhibition such  as completc  delction of  the heacl region.  In addition,  etongation  of
the tail was  also suppressed.  Snch afTbetedembryos, howevcr, showed  high
ratesofsurvivaluptothehatehingstago,andmayprr)videadeqmatematedalto

analyze  how  redneic  acid  causes  abnorrnality  of  axial strumurt  ih vertebrates.

ESTABLISHMENT  OF  PIGMENT  CELL  LINEAGE  IN EMBRYOS  OF  THE
SEA  URCHIN, HEMICewTROTUS  PULCHERRIMUS.
T. kominarni
Dept. et evd., Fac. ot Scj., Ehime Univ., Matsuyama.

To know  the timing of  the specMcatien  et  pigment cell lineage, sea
urchin  embryos  were  treated with aphidicolin  trom varieus  stages ot

development, expecting  that some  sign ot pigment  cell differentiation
would  be observed,  in spite  et the inhihibition ef DNA  synthesis  and  cell

divisions. Surprisjngly, the cells  containing  pigment granules appeared
jn the embryes  treated even  trom pre-hatching stages. The  number  ot

such  cells in the embryos  treated from 1O hr ot  deveiopment ranged  trom
1O to t6 in mest  cases.  This number  is about one  forth of  the number  ot

pigment cells  observed  in control  pluteus iarvae. On  the contrary, the
averaged  volume  ot those cells was  tourtimes larger than that ot contrel
larvae. These  tindings indicate that the tounder blastQmeres ot pigment
celts are  determined by 1O hr ot development, and  that they divide two
times betore they differentiate into pigment cells, Aphidicolin treatment
also  claritjed the timing of  divisions ot pigment tounder  biastomeres;
they divide once  betore the onset  ot gastrulation (between 1"16  hr},
and  once  more  during gastrulation (between 16-24 hr), Atter their
invasion inte the ectodermal  Iayer, turther division seemes  te oocur in a
small  portion ot pigment  precurser cells.

REMOVAL  OF  THE  UPPER  11ER  BLASIOMIIRES  AT  S-CELL  STAGE
CAUSES  DEFECITVE  EMBRYONIC  AXIS  roRMATION  rN  EMBRYOS  OF

R.tk.,iakCi,i.ee,,BTY,s(.S-H,i.iBRI.UNOR'.be.-nc･iYrk"'K'."NPas'etrss:l';ii,iTokaiuniv,schooiof
Marine Sciertce and  Tcchnelogy, Shimizll, and  TMan{malian Devel, Lab., Nat.
Inst. ofGenetics,  )vlishima,

  Th ¢  ice goby, Leucopsarion petersiL be1ongs to the most  advanoed and  ]argest
gTvupoftheteleosts,PerciforTncsgro-p.Weprevieuslyreporteditsembrycmic
development to illustrate the usefulness  as experimental  rnatcrial  (Zool. Sci. 14,
443-448, ] 997}. Dvring the initial steps of  the embryegonesis,  the first two
cleavagcs  produce 4 blastomercs on  the yolk surfac , Tbe  lhird cleavage.
hewever, is hodzonul in alI blastomervs, and  it produces two  tiers  of

blastomeres. Suehclaavagc pattern is similar to that in thc echinodemi  and

amphibian  cmbryos.  but it is different ftom other fish embryos,  in which  the carly
clcavages  prociuce blastonierts in one  layer on  the yolk surface up  ;o 16 or  32-cell
stages. Also, thc chorion  of the ice goby eggs  can  be casily  rernoved  with

fctctps,thusallowingmanipulationofearlyembryos.Wetookadvantageofsuch
uniqve  cleavage  pattern m)d  examirved  effbcts of  the rernoval of upper  tier
blastortierts at  8- or  16-cell stages  en  the follow{ng development, Wc  found that
mechaniealrvmovalof3outof4vpperbtastorneTtsat8-cc]Lstageallowedalmost

nonnaldevelopmcnt,butrcmevalofallthellpperblastomcresdtasticallyinhibited

ernbryogencsis.  The cicavage  continued  almost normal1y.  and  epibo1y  started  and

prvc=edert so  that the blastodertn 1ayer almost enguifbci the yolk mass,  Fr(mi the
lateeptbolystago.bowvvcr,fonnationoftheemb[yenicshieldwasdefectivcand
noprorninentaxialstucturesdeveloped.SuchTusu1tsmaysuggestthattheanirnal

polc blastomercs in teleost  embTyos  have an  important iolc  in develepment of  the
embryonieaxis,inasimilarrnanncrasechinodennoramphibianembryos.

NII-Electronic  


