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PHYIDGENETIC RIILATIonSHIPS OF ECHINODERelS DIIDUCED FRaH
KINETIC SIttILARITY OF GMcosa-6-PHOSPHATE DvaYDRO(IENASE
N. Ilatsuoka.
Dept. of  Biol., Fac. ef  Sci., Hirosaiti Uniy., Hiresaki.

OVAR!AN  STRUCTURE  AND  OOGENESIS  IN  SOME

BRANCHIOPODCRUSI:ACEANS
H. Ando  and  T, Makioka.

Tsukuba. ibaraki.
insL of  Biol. Sci., Univ. of

The pbylogenetic  relationships  aixmg  four classes  of the

pby1un  EchinoderTata(As teroideE, Echinoidea, Holothuroidea
and  Oabiuroidea) have been much  disputed aitong  zany

zoolegists.  As a  first step  tD elucidate  tbe

pbylogenetic  relationships  at  the noleculer  level. the

auther  parifiod  giucose-6-Phosphate  dehydragenases
(G6pms), vhich  are  the first step enzyme  of  the pentose
phesphate  shunt,from  gonads of  feur echinodema1  classes

and  compared  the enzyzati ¢  (kinetic) properties  with

each  other. The  kinetic  paraneters examined  in this
study  "ere  K" values  fer three substrates  (G6P, da16P
and  dG6P) and  one  ccenzyzae  (NADP) and  the effects  of  ab
and  three  chemica1  substances  (PCIlll. DEA and  MgClz)  on

G6PD activity.  The ph)rlogemetic relationships  ef  four
echinoderms  vere  estirated  fron the kinetic similarities

betvean their G6PDs and  the  mo1ecular  derKlrogram was

censtrueted  by using  the VFGNA clustering  method.

The  eolecular  results  dapanstrated the  fell[miiigs:
(1) dstereids arul  holothuri ts are  the  most  closely
relatod  to each  other.  (2) Ophiureids are  more  closely

ralted  to the  cluster  consisted  of  asteroids  and

holothiirians than  echineids.  C3) Echineids are the

most  distant group  of four  eebinoderms.  The oo1acular
dendrogras alse  svgggested  tbat  echineids  are  oore

prinitive  group  than  ether  three  echinoderms,  and  thet

asteroids  and  holothurians  are  nore  recent  groups.
The evoLutionary  precess  of  echinoderms  ms  speculated

from the molecular  thvlogenetic tree and  Don-mo1ectt1ar

evidence.

  Two  types of the evarian  structure  and  oogenetic

modes  were  distinguished  in the  Branchiopoda.  In

Triops longica"datus, T. granari"s(Netostraca)  and

Leptestheria kowachiensis  (Conchostraca), the tubular
ovary  had rnany  branches, at  each  termina]  of  which

the germarium  produced  egg-fo11icles.  Each  egg-follicle

containing  an  oocyte  and  three  nurse  cells migrated

outward  and  protruded into the  haemocoel,  where  the

oocyte  grew and  became  mature,  Mature eggs  were

ovulated  into the ovarian  lumen, In Branchinella

kugenumaensis (Anostraca) and  some  species  of  the

Cladocera, hewever, the tubular  ovary  was  not  branched.
Four-celled units,  each  efwhich  censisted  of  an  eocyte

and  threc  nllrse  cells,  were  produced in the  germarium
running  longitudinally in the ovarian  wall.  The  four-

ceUe[l units migTated not  towaTd the haemocoel, bllt toward
the ovarian  1llmen, where  the oocyt ¢ s grew  and  then

becarne mature.

  [[hese two  types  of  the ovarian  stmcture  and  oogenetic

rnodes  suggest  close  relationships  between  the Notostraca
and  the Conchostraca, and  betwcen the  Anostraca
and  the Cladocera. respectiyely,  but do  not  support  the
relationship  between  the Conchostraca and  the Cladocera
which  is mostly  believed at pTesent.

muO  ACID  SEQUENCE  OF  DOxuN  1 OF  A  HEMO-
CYANIN  SUBUNIT,  HR6,  FROMAHORSESHOECRAB,
CARCI?VeSCORPItLSROIUIVDICAUDA.
H. Sllgitai and  E  Shishikura2. tlnst. of  Biol. Sci., Univ. of

Tlsukuba, Ibaral[i and  
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 of  Biol., Nihen  Uniy. Sctu of
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 Arthropod  hemocyanins  are  built from  individual
subunits  of  about  7S,OOO daltons. [[1iese subunks  consist

of  3 domains  and  demain  1 containing  N-terminal
sequence  was  the rnost  variable  of  these 3 dornains.,

 HR6,  an  immunologically  identical subunit  of  C,
rotundicatlda  hemocyanin  to subunit  }flr4 of  7lachypte"s

trldentatus  hemocyanin.  has been panially sequenced  and

its domain1was  compared  with that of  HT4,  Domain1of
HR6  appeared  to consist  of  150 amino  acid  residues  in

comparison  with  complete  sequence  of  domain  1
composed  of  149 residees  of HT4.  Amino  acid  residues  of

142 positions in domain 1 of  HR6  were  determined  in

which  only  2 residues  (1.4%) were  subsrituted  between
HR6  and  HT4.  Residues of7S  pesitions (51%) in domain
1 of  HR6  were  differcnt from  Limulus polyphem"s
hemecyanin  subunit  ll (LPM. This difference (51%) was
similar  to  differences  (46-6 1%)  obtained  from  the

corrrparison  arnong  lrr4, LPll, and  3 hemocyanin subunits
ffom a spidet  [Ibus, we  can  estimate  more  accurately  the
divergcnce pattern and  time  by cornparing  amino  acid

sequences  of  the immunologically related  subunits  arnong

horseshoe crabs.

TOWARDS  A ]IAGNOSIS  OF  THE  FACETOTECTA

(CRUSTACEA: MAXILLOPODA:  THECOSTRACA).
M.J.Grygier.  Seto  Mar.  Biol,  Leb..  Fac.  of

Sci,  K oto  Univ.  Shirahama  Waka  ama.

Tlte diagnesis  of  Hansenocaris  Ite  setves

for  cypris  y,  but  none  has  been  proposed
for  nsuplius  y.  To  avotd  assigning  unrela-

ted  na"plii  to  the  Facetotecta  and  to  jus-
t ±fy  that  sroup's  independent  taxonomic

status.  such  a  diagnosis  is  needed.  Pub-
!tshed  descriptions,  an  SEM  study  of  Okina-
wan  nauplius  y, and  some  of  T.It6's  naup-

!tar  molt  series  were  surveyed  for  possible
diagnostic  characters,  and  a  plate-･based
nomenclature  for  dorsal  setae  and  pores  was

devised.  Distincttve  features  of  y--nauplii
include:  1) eephalie  shield  continuous  with

free  trunk  dorsum;  2) no  frontolateral
horns;  3)  common  plan  of  cephalic  shield

ridges;  4) commen  positions  of  window  and

eertain  dorsal  setae  and  pores;  5)  vefitral

side  of  cephalic  region  flat,  raund  vith

wtde  rim;  6) no  frontel  filaments;  7) Al  2-
3-segmented  with  S8  setae  on  distal  one;  8)
A2  and  Md  unchanged  through  S instars,  vtth

reduced,  narrov!y  definable  segmentation

and  setation;  9)  no  paragnaths  or  ventral

setation;  10)  Mx! as  pair  of  setae  er  ab-

sent;  11)  no  furcal  setae.  but  pair  of  fur-
cal  spines  and  medial  sp ±ne.  Most  of  these

may  be  apomorphous  (net 2 and  6)  and  the

paedomorphic  limbs  are  perhaps  cenvergently

s ±milar  to  those  of  early  thoracican  naup-

lii  and  of  leeithotrephic  and  broeded  naup-

lti  elsevhere  in  Lhe  Thecestraca.
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