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RECONSTITUTION  OF  SPERM  NUCLEI  OF  ZEBRAFISH

[[MIVTO RERIO  ] IN XIiNOPUS  EGG  EXTRA(JrS
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university,  Shinioka 422-8529, Japan, 2National  Institute for Basi¢

Incubation of  plasmids and  sperm nueleus  in XenoptLs egg

extract  have been shown  to inducc reconstitution  of  sperm

nucleus  which  incorpofate plasmids during  formation of  a new

nuclear  envelepe  areund  the dispersed chromatin.  Transgenic
frogs which  express  integrated gene nonmosaicaliy  were

generated with  a high frequency by transplantation of  these

nucleus into unfertilized eggs, The experiments  reported  heTe
were  carried  out  fot a purpose which  we  apply  this way  to

generate transgenic zebrafish.  When  lysolecithin-treated sperm
frem zebrafish  were  incubated in Xenoptts eggs  we  were  abte

to observe  a series  of  changes  in sperm  nuclear  morphoLogy

petiodica}ly, This result  showed  that there is a pessibility of

gencration of  transgenic zebrafish  in a simita[ way  asXlrnopus  ,
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l alnDrosophila,maternalfactorss g
development is 1ocalized in gerrn plasm and  are  partitioncd into the

germ-line progenitors, or  pole cells. Tliere are still many

uncharacterized  maternal  genes that functions in germ-1ine
development These genes  may  haye an  additional  role  in a subset  of

sornatic  cells, making  them difficult te be identified in screens  for

grandchild-less mutatiens.  One way  to overcome  this ploblem is to

generate germ-1ine clones  using  FLP-FRT  method.  ln this study,  we

sereened  a  co11ection  ef  X-linked lethal mutations  by using the FLP-
FRT  method.  We  have identified several  mutations  showing

gran[ichild-less phenotype, Further analysis  is needed  to test the

possibdity that these genes encode  germ plasm cornponents  re(Iuired

for germ-line development.
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      n  Drosop  ln. meternal  facters  svfficienL  for  germ-line

forrnetton are  lecelized in  the  peEterior  pole  regien  oi  egg

cytoplasm,  or  polar  plesm,  Genetie  end  moleculer  screens  heve

identStied  severel  moleeuleg  thet  are  leceli2ed  in  pelar  plasrn
and  are  required  ter  germ.line  develepment.  Hewever,  it has

been  suggested  thet  dddibienal  fecter(s)  is needed  to  forrn

iunctional  gerT" line.  We  hove  been  perforrning  e screen  fer  RNA
ualeculee  locelized in polar  plasm  vith  the  expectation  oE

finding factors  for  genn-line  fo=metion.  We  constructed  d  cDNA

library from poly(A)'R)IA  extracted  fron  poler  plasm.  Random

clones  mere  screenecl  by in situ  bybridization to  eerly  enibiyos.

From  eppreximately  30eO  cVbtN  clones,  we  ebtainea  109  thet

hybridized  wSth  lecelized  RNAs.  Sequencing  anelysis  of  these

cDltN  clones  has  reveeled  that  only  4 clonee  encode  novel  RNA

species,  The  reet  of  the  clones  were  of  the RNA  melecules  known
to be  leceli=ed in pelar  plesm.  such  aa  mitochondrial  large
rRbM.  Pvc  RllA, gerTn eell-iess  nncl  cyciin  S  mRNAs,  Eurther

analysis  will  be eerriecl  out  to  determtne  the  loceltzetion  ef

the  4 novel  RNks  auring  enbryogenesis  end  their  rele  in gern-
line  fermetien.
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 DNA  fragrnents were  cloned from a cDNA  librar]r of  thyroid hormene treated
tadpoles of  african  elawed  frog (Xenopus im)  by PCR  using  the primers for
amplifyins  the cortsensus  region  of  homeebox genes. Ihe similarity  best indicated

that one  of  them  named  clonefd.  contaired  a  houTeebox. This is the first sugeestion

thatahomeeboxgeneplayssomero1esduringanuTanmetamerphosis.
 For further characberizatio" a  set of  specific  pri[riers for the alcmeXd  were  designed
and  subjected  to PCR  cloriing technigue.  As  a  result.  both of 5'- and  3'-flanking regions

of  clane/d  were  isolated fro:n the same  library, The whoLe  nucleetide  sequence  of  the

cDNAfragmentswhichcontainthecompleteORFcodingahomeoboxgeneivas

debeTTnined by  combinin'  g sequences  of  these cDNA  fragments. The  similartity  best

svggestsStresemb1esXen1opusHonb-5.TheternporalexpresslonpattemoEXenopvLs
Hoxb-5hasbeenreportedduringdevelopmentuptotbeswimmingtadpole,inwhich

the gene begins its ptrpression  at the mid-gastrula  and  peaks at the late neurula  or

tailbud stage  (Fritz tt al. and  Halvey tt ni.).

 We  are  trying te aiulyze the temperal  and  the spatial  expression  pattern ef  this
clone  during the period frem early embryo  to metamerphosing  tadpole.

Ref. Fritz et al. (19SS] Nueleic Acids  Res. 16 (4), p.14SS1469

    Harvcyetal.{19S6}EMBOJ.5(6).p.1237-12"
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  in Prosophila, the facters required  for gerrn-line formation are  iocalized in

germ  plasm, and  are inherited into the germ-line progcnitors, or  pole cells. We

have previously shown  that the reduction  of  mitochondrial 1arge ribosomal RNA

(mtlrRNA) by injecting ar]ti-mtlrRNA  ribozymes into the cleavage  embryes

causes  their failurc to form pole oells. Here. we  found that in sueh  embryos.

germ plasm components,  such  as  Vasa protein werc  degraded rapiclly at tbe

syncytial  blastoderrnal stage. in contrasL  Vasa vvas  normal]y  maintained  in pole
cells  of  the control embryos  iajected with  distil]ed water.  Funirermore, a  simi]ar

situation was  observed  in mutant  emhryos  [gs(1}N26]. Females homozygous  fer

N26  prvdnce embryos  with  germ  plasm. but the embryos  fail to form pole cells

due  to dclayed migration of  c]eavage  nuclci into germ  plasm. These results

suggest  that pelar plasm compoients  ate  stably  maiptained,  only  when  they are

sequestered  into pole cells,  This mechanism  may  enable  only  pole cells to

develop as functienal germ  line,
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  The lower biastoporal lip which  consists  of  endoderm  al epithelium
and  biastopere including the  bottle ce11s are  impertant for gastrula
movement  in amphibian  emhryogenesis.  For  the analysis  of  gastrula
rnevement  the Cyneps biastrula emhryo  was  treated with noeodazole
'which

 depo1ymerizes  the microtube  and  inhibits cell  mevement.  In

the nocodaznle-treated  embyo,  the biastopore fonnation was

inhibited and  then  the axis  was  net  formed.  The  emhryo  could  not

developinto the normal  gastrula, However, even  in the embr)ro.  the
orgnnizer-relatecl  genes  was  exptessed  and  the biasteporal lip had

mesoderm-inducing  capacity  and  induced the seoondary  emtryo.  The
boule ce11s of  the nocodmle-treated  gastrula eould  not  forrn nermal
biastopore and  the involution at  the dorsal marginal  zone  was

disturned. Therefore. we  can  condude  that the involution  ef  the
dorsal marginal  zone  was  essential  for detertninatien ef  the a)cial

mesederm.
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