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Universal oceurence  of the vasa  (vas) related  genes in matazoans
K. Mochizuki, C. Nishimiya-Fajisawa and  T, FLijisawa.

DepartmentofDeveloprnentalGenetics,NationallnstituteofGenetjcs,Mishima411-
8540, Japan.
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OF  THE  SEA  STAR,  APHaASTERMS

amanishj.  Dept, of  BioL, Fac. ef  Sci., Toyama  Univ.,

    The vas  re]ated  genes have been reported  ofily in metazoans  aid  shown  to be
expressed  specifica]ly  in germline cel]s  in all the animals  so far examined,  To  inves-
tigate the origin of the vas re]ated genes and  the time  of  acquiring  the germline
specificity  during evolution,  we  have analyzed  the vaslPLIO  class  genes in lower
metazoans  like sponge,  hydra, jellyfish and  p]aiiaria.
    Using RT-PCR.  we  obtajned  cDNAs  respectively  encoding  the vas  and  PLIO
related  proteins from a sponge  (Povusl and  PoPLiO), hydra {Cnvasl(Hrn),
Cnvas2(Hm) and  CnPLIO<Hm)),  a je]lyfish (Cnvasl(Aa), Cnvas2(Aa) and
CnPLJO(Aa)) an.d a  p]anaria (PtvasJ, PtvtgA and  PlvlgB). Thus, the vas  related  genes
already  existed  in             Porifera.                    The                       phylogenetic analysis suggests  that the vas  related
genes arose by.dup]ication ef tt)e PLIe  related genes before the appearance  of  sponges

but nfter the d]version of  fungi and  plants,
    Expresion patterns ef the mRNAs  of the vas  and  PLiO  related  genes were  exam-
ined in hydra, Cnvasi and  Cnvas2 showed  tide almos[  identical expression  patterns.
They are  main]y  expressed  in genm cel]s and  mu]tipotent  stern ee]]s  which  give rise to
both germ cells and  somatie  celEs  ("erves, nematocytes  and  gland ce]ls). The expres-

sion  halts irnmediately after the multipotent  stem  cetls  enter  the somatic  pathway,
Weak  expression  was  also obscrved  in the ectederma]  eptheliat ce]ls  of  the body col-
umn.Incontrast,            CnPLIO  appears  to be expressed  both in germline cells and  somtatic

cells  in the interstitia] ce]] lineage, These resu]ts suggest  that both the occurence  and

germTine specificity  of the vas re]ated genes were  established  before the Cnidarian
evolution.

    Development through rnetamorphosis  of  the sca  star .lpltelasterias J'aponica,
was  observcd.  Ihe breeding scasen  in Mutsu Bay, MoriokH Pref., oecurs  in
Cictober through the biginning of  November.  Eggs ure  appreximatciy  135 tL M  in
diametet The fkst cleavage  oocu[s  3 hr after fertilization at 15 C. CIeavage is tetul,
rudial  and  cqual, Twcnty  hr after fertilization hatching takes placc. The embryo

deve[ops inte a bipinnuria afteT a wrinkled  blastula stage.  Threc and  one  half days
afteT  fcrtilizatiDn, earty  bipinnariHe have a [eft posterior ct]elomic vesicle  at thc left
side of  their stomach.  Fifteen days ttfter fertilization the tips of thc right  and  left
oueLomic  pouchcs arc in closc  a)ntact  with  euch  othcr, At this stage, spicuies,

curresponding  to the rudimcnts  of  terminal plutes appertr  on  the posterior purt of the
bipinnnaria. One  mo  aftcr f:rtilization, bipinnariae arc  transformed  into H

brachiolatia. The fult-grown bruchiolaria is 2.5 mm  long.The bipinnaria arms  ure  by
now  wel[  developed; in puiticular, one  puir of  thc lateral arms  were  2 mm  leng,
OrgaTis of  uttachmcnt  arc thrce brachiolar afms  and  a sucker  arnopg  them.
Bruehiolar arms  aie covered  with  papiUae at their end.  Metamorphosis takes pluce 3
mo  after fcrtilization. !tt metamorphosis  the Larval part is absoTbcd  into the as[eroid
rudiment.  Ncwty  metamerphosed  juvcnites are 90U /tm  in diamctcr. Ihcy  have 5
arms,  each  bearing 2 pairs of  tubc-feet ancl atermiflat  tentacLe in each  arm.  Thc

prcsent obscrvution  show  that A. J'aponica undergocs  an indirect type  of

development.

BRACHVURY  {T) CENE  AND  NOTOCHORD  DEYELOPMENT  OF  THE
APPENDICULARIAN,  OIKORLEVR4  LONGI(:4VDA

Atsuo Nishino', Yutaka Sateui. Masaaki Morisawa!. Nori Satohi,
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 of  Zool., Grad. Sch. of  Sci,, Kyoto Univ., Kyoto.  
!Misaki

 Marine BioLogical
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    Appendicularians retain  their tai] throughout their pelagic life. Infonnation has
recently

 accumulated  that indicates a significance of  appendicularians  to interpret
original features of  cherdates, but detailed ana]yses  on their development have been
LiTnited. Since notochord  is one  of  the most  outstanding  featufes ef  chordates. it is
importanttodefinecharacteristicsofnotochordinappendicuiaiians.Weisotatedfrom

theappendicularian,O.tongicaudu,genomicclonesencodingBrach)'ui],(T)genethat

is a  crucial  prayer for notochord  develDpment in other  chordate  groups. Phylogenetic
analysisoftheT-boxcodingsequenceposuioneditwithintheBttichvun,r7)subfam-

ily. Ihe genomic clone  contains  two  introns within  its T-bex, whose  positions do not
conespond  to any  intron pDsitiens conscrved  among  T-box family genes ef  other or-

ganisms. The entire  sequenoe  of  the cDNA  was  aiso detennincd. and  the eKpression

patterns were  eKamined  by whole-mount  in situ  hybridization. This revealed  its eon-
stitutive  expression  in the notochordal  cells  frorn gastrula to late infant stages. Tran-
sient  expression  was  also found in a few ce]is of  the infant trunk. We  also present
general descriptions on  the process of  notocho[d  formation as  we]1  as more  detailed
analyses  on  the  structures  of the genomic sequence.

A  cDNA  projeet of  Clona intestinads (II)
Naohito Takatori, Akanc  Sasaki, Makoto  Hamaguchi. Hitoe Metoki, Yasuaki
Mochiduki. Rikishi Yarnada, Yutaka Satou and  Noriyuki Satoh
D:partrnent of Zeology, Graduate Schoot ef  Scicnce. Kyoto Uniyersjty,

   As a part of  the Ciona intestinalis genome projecL we  have been working  en

cDNA  preject. First, we  constmctecl  an  arrayed  cDNA  library of  the milbud-stage
ernbryo, 11)en the 3'end efeach  clone  was  sequenccd  to determine the independency
of  the clones. Ihe 5'end sequence  was  also deterTnined to infer the simi1arity  to re-

portedcDNAs.Final]y,bywhole-mountinsituhybridization,wearemakingc]earthc
comprehensive

 expression  pattern of  the rnRNAs.  We  here report the progrcss.

OCCURRENCE  OF PLACOZOANS  IN SHIRAHAMA.
Yoshihiko  K. Maruyama
Section  ot  Marlne  Bio.  Sci.,  Edu.  & Research  Center

for  B±o.  Resources,  Eac.  of  Mie  & Environ.  Sci,,
Shimane  Univ.,  Shirnane

   Placozoans  are  an  unusual  basal  metazoan  w ±th  a

ciliated  plate-like  morphology.  It  has been  thought
that  it  may  be  a  model  Eer an  early  tuetazoan

ancestor.  Results  of  this  study  show  that
placozoans  occur  nearly  throughout  the  year  at  a

subtidal  site.  The  late  surnmer  or  autum  appeared  to
be r ±ch  in  placozoans.  It is aiso  shown  that  they
occurred  every  year  fer ten  years.  Specimens  thus
obta ±ned  could  be  reared  on  films  of  food  materials

prepared  on  clean  glass  slides,  where  they

reproduced  asexually.  The  labo:atory  rearing  for
one  yea=  or  more  at  20 C was  possible.  In  the
laboratory  rearing,  the  appearance  of  placozoans
with  two-cell  stage  embryos  was  coniirmed.

   Occurrence  ef  placozoans  ±n  a  sea  water  aquarium

was  also  reported.

HATCHING  ENZYME.LIKE  MOLECULE  IN PREHATCHING  QUAIL
EMBRYOSbigeki

 Yasumasui  and  Norio Yoshizakii
iLlfe

 Sci. Inst, Sophia Univ,, Tokyo, iDqpt, of Aghcu]ture, Gifu Univ., Gifu.

    Avian hatching precess involves a  series of cernplicated  phases inclllding the
digestien or breakdown of  vitel]ine  mernbrane.  egg  white,  shell  membrane  and  egg-

shell.    Participatien of hatching enzyme-like  molecule  at the first phase, digestion of
yitelline  membiane,  has becn suggested  frorn existence  ef  a moleeule(s)  that cross-
reacts to a potyclonal antibody  against Xenepus hatching enzyme  (Yoshizaki, I999),
To c]one.cDNA  of quai1 hatching enzyme,  a degenerate primer set was  constructed
from arnino  acid sequences  conserved  in fish and  frog hatching eniymes,  and  the
cDNA  was        amp]ified  by                  RT-PCR  and  RACE  method.  The cDNA  thus clonecl  was

1,516bp-long,
 contained  an  open  reading  frarrve encoding  405 amine  acids,  arKI was

tentatively named  Qhe. sequence analysis  suggesbbd  that aie Qhe was  synthesized  as
a
 preproenzyme, and  the mature  enzyme  comprised  an  astacin-like  psotease domain

andaCUB        demain.              The astaein-like ptotease domain was  highly homologous to that
ef known hatching enzymes  {52% for Xhe, 49% for HCE). Molecular phy]ogenetie
analysis on  an astacin fatnily consisting  of  astacin, hatehing enzyme,  BMP,  tolloid
and  meprin  revealed  that the Qhe belonged to the haichig  enzyme  group. By northern
blot aiialysis,  the transcript of Qhe was  first found in day-O embTyo,  and  increased in
amountunti1day-2.Afterthat,theexprcssionwasgraduallydecreased,an
                                                   dkeptalow
]evel.    In day-g and  day-9 embryes,  the trariscript was  dramatically increased, and  the
strongest  expression  was  ebserved  in day-9 and  day- 1O embryos.  Tliereafter, the tran-
scTipt  was  gradually diminished. Thus, the expression  profite of  Qhe gene was
       lhe  first phase of  the expression  occurred  just before vitelline membranebiphasic.digestion.

 In addition,  the resutts  suggest  that the Qhe plays another  role at the laber
stage of development,
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