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ORIGIN  AND  EVOLUTION  OF  THE  ?HARYNGEAL  GILL  AND
Parllg  RELATED  GENES

M.  Ogasaware, N, Satob

Depart. of ZooL., Grad. Sch. of  Sci,, Kyoto Univ., Kyote

The pharyngeal gill is an  organ  key to an  understanding  ef  the  melecular

mechanism  underlying  the  origin  and  eyo]ution  of  chordates.  Wc

focused en  the  Paxlt9  rc]ated  genes (Raxl and  Pat9) that encodc

tr2iiscription facters and  are  expressed  in thc pharyngeal pouch  of

higher vertebrates.  In this study.  we  isolated cDNA  clones  of  Pczxl19

related  genes fivm urochordates  (HhPktxl19 and  CiPaxl/9)  and

hemicherdatcevPaxlX9> These PaxlX9  related  genes are expressed

only  in the adult  pharyngeal gi]ls in these species,  suggesting  its function

in the formation of  this organ.  Thereforg these Paxlt9 related  genes
may  serve  as  probes for further analysis  of  molecular  mochanisms

invelved ill the formation and  evolniion  of  the pharyngeal gi11-,

DistributioDofseTotoninammuneresctivtncuroepitbelialendecrineeellsin

the respiratory  tract of  thc Tokyo  sRlamsndtr,  HVnobiiLs nebulasus

telyoensis  TAGo.
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 Serial sections of  thc respiratory traet of  the salarnander  lbeobtzLs nebulosus
were  stained by an  irnrnunecytochemical methed  for the demonstration of

serotonin,  and  the density of  serotonin-lmmunoreactiye  ncuToepithelial

endocime  OIEE) ceLSs was  e)(amined.  Solitary serotonin-immunereactive  NEE
ceHs  were  widcly  disnibuted throughout the ]aryngotracheal epithelium.  ln the
airway  portion of  the lung serotonin-immunoreactive  neuroepithclial bodies

(NEBs) were  seen. Thc density of  serotonin-immunoreaetiye  NEE  cetls was  high
in the cranial rcgion  of  1aryngetracheal cavity, and  decreased caudally  in the
laryngotrachea and  lung. 11re morpho]ogy  snd  disuibution of  serotonin-

immunoreactiye NEE  celts in the taryngotrachea and  lung of  the H}otobias are

similar  to those described in the mwnndian  respiratory tract. The  NEE  celEs

may  function airway and  blood vessel smooth  rnusc]e tone in response  to

ventilation,
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POPULATION,TACe'S  SRO"N  FROG
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    Femele  individuals  ef  Oki  populetion  called

by  e  populer  neme,  Tago's  brovn  [rog  of  Oki  Isl.

were  completely  isolated  by  hybrid  mele  sterility

from  mele  individuels  of  Okuteme  pepuletion  ef

Rane  se  ur  ii and  fetuale  indtviduels  of  the  Aatter

were  isolated  by  hybrtd  male  sterility  and  hybrid

breakdewn  frem  mele  individuals  of  the  formet  in

cross  experinents.It'  showed  to  achieve  the  origtn

of  discontinuity  between  two  allopetric  populatiens

caused  by  the  development  of  postmoting  isolating

mechanism.
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 We  have cloned  and  sequenced  cDNAs  encoding  embryonic  globins ot

rainbowtrout,  Oncortynchus mykiss,  and  medaka,  Oociias latipes.
Amino  aeid  sequences  predicted from the cDNAs  were  compared  with  the
sequences  ot otheranimals previously reported.  When  a phylogenetic
tree was  constructed, the sequences  ot fish embryonic  globins were  more

simi]ar to those ot fish adurt globins than those ot embryonic  globins ot
othervertebrates.  Thus, the tish embryonic  globins $eem  to be diversified
after the establishment of tishes in the evo]ution  ef vertebrates.  An
interesting result was  tound that embryenic  globins of rainbow  trout and
medaka  were  the most  simiEar  to adult  globin$ of  antarctic  ye11ow rockcod,
Notothenia angustata, in arl the gtobins compared  in the present $tudy.  In
addition, whole  meunt  in situ hybridization using  anti-$efise  RNA  probe of

these clones revealed that the expressien of embryonic  globins was
initiated in intermediate cell mass  (termed by Oettacher. 1 872) of eariy
embryos  of rainbow  trout and  medaka  and  persisted in emb  ryonic

eryihroidcells,

PRIMARY  STRUCveRE  OF  THE  SPONGE  S-CATENIN.
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   Because  t e  appearance  of  intercellular

adhesive  molecules  sheuld  be  the  prerequisite
for  the  existence  of  multicellular  organisms,

the  investigation  ef  the  evolutional  origin  of

zoological  cell-cell  adhesion  system  should  make

the  useful  information  to  prospect  the  history
from  the  uniaellular  to  rnulticellular  animals.

The  cadherin-catenin  system  have  been  found  and

proved  to  be  essential  ior  cell-cell  acihesion  in
vertebrata  and  in  some  of  the  invertebrates.  We
intended  to  prove  if this  cadherin-catenin

systetn  is present  and  bearing  a  functional  role

in  cell--cell  adhesion  in Porifera,  the  nost

primitive  living  metazoa.  This  tirne  we  isolated
the  cD)Ut  encoding  the  S-catenin of  the  fresh-
water  sponge,  ophydatia fluuiatilis.  In  the
deduced  amino  acid  sequence  we  could  found  13
arTnadillo  repeats  arranged  and  spacod  as  in the
cases  reported  in the  higher  anigLels.

ALLOMErRY  BETWEEN  COST  AND  SHAPE  }N GENITALIA  OF
THE  MILLIPEDE  GENUS  PARAFONTARIA

T. Tanabe. Tokllshima Prefbcturul Mu  sellm,

   Parcijiontaria toneminea  and  its allied species  (Dip]opoda,
Xystodesmidae} have 1ooped rnale genimiia. For  75  popuLations of
this species  gToup, I analyzcd  allometry between relatiye cost

(geniLalic size t body size) and  shape  (pure shape  eomponent  without

size) ef  the male  genitalia, using  thin-plate spline  and  other  methods.

Thc rcsults were  (1) the more  the relative  oDst  incTeases, the more  the
loop of the geniulia coits; (2} the alLonieuic pattern is similar  to that
of  the first principm oomponent  of  genitalic shape.  These facts
suggest  that shape  yatiation  of the male  genitalia antong  popslations
is partly explained  by the reLative oost  of ti}e male  genitalia
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