
The Zoological Society of Japan

NII-Electronic Library Service

TheZoologicalSociety  of  Japan

1174 DevelopmentaLBiology

   ISOLAT:ION  AND  CHARAcrERIZATION  OF
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   With  the aim  to isolatc cortical alvcolar-derivcd

caTbehydrate  fich glycopo[yprotcin (hyosophorin), we  applicd

the  isolation procedures established  for fish eggs  ro Bwfb

japonic"s eggs  and  earricd  out  struciuTal determinarien of  a

gl},copretein thus obtained.  ln brief, aftef rernoval  of  jc[1>'
from rhe  fertilized cggs  of  B. japonicus, the homogenate  was

treated  with  phcnol, Following dialysis of  the aqucous  phasc,
it was  chromutogruphcd  an  a DEAE-Sephadex  A-25  coEumn.

When  thc fraction eluted  at  -O.IS M  NaCl  was  thcn
subjeeted  to Scpbacr)'l S-200 chrematography,  we  obtained

u  glycoprotein which  cluted  at positjon slightl)' after

brcakthTough. tnterestingly, this gl}'ceprotein was  found to

have amino  acid  and  carbohydrate  compositions  c[osely

sirniTar to those  of  hyosephorin  ef  Orpu2ias iatipes.
Sequcnce  ana]ysis  of  the coTe  protcin of  the  Bmp

giycoprotein Tevealed  that it compriscs  tandem  rcpcats  of

nonap:ptidic  cxHcti}' idcntical with  apo-H-hyosephorin  of  O.
Iatipes, FurthcnnoTc, mcth}'lation  unal}'sis  of  the huge
carboh}'drate  chains  sh(Twed  the presenee of  a  nurnbcr  of

partiall.s/ methylutcd  alditol acctates  which  mosr[.y  shafc  with

thosc  fom]edi upon  mcthylation  ana[ysis  of  the O. iatipes
h.s'esephorin, strongly  indicating that the  gl.vcan units  of  the

Bwfb  h}'osophoTin has a ALIinkcd  bulky pentaanlennary
strueture,  lh:  possible physiologica1 significance  of  the

prcscnt findings uf  close]"'  similar  h.vosophorin molecv]es  in
tead and  medaka  is considcred  in the Iight of  theiJ uniquc

structural  fealurcs.
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     The  acrosoTna]  prote ±ns  obtained  from
1tyti2us  edulis  were  separated  by  a  reverse

phase  HPLC.  They  were  separated  into  11
peaks  and  3 of  them  (M3, M6,  M7)  showed
strong  vitellin  eoat  lysin  activity.  The
amino  ac ±d seguences  of  these  proteins  were

determined  by  peptide  sequence  analyses.

The  sequence  of  M7  was  coniirmed  by  cDNA

sequence  analysis  and  revealed  to  have  a
signal  peptide  of  38  residues.  M6  and  M7
viere  cornposed  of  IBO  anino  acid  residues  and

sequences  were  76  l identical.  On  the  other
hand,  M3  was  cemposed  of  148  residues  and
the  sequence  was  di[ierent  from  M6  or  M7.

No  sequence  homology  with  lysins  of  abalone
and  Tegula  was  observed.  Although  the

sequence  of  M3  was  di[ferent  from  those  of
M6  and  M7,  all  three  proteins  have a  typical
C-type  lectin  stru=ture.  No  lectin  activity

was  observed,  but  they  were  coprecipitate

with  isolated  egg  membrane.  Itytlltts  lysins,
M3,  M6  and  M7  are  supposed  to  recognize  the
carbohydrate  moieties  of  proteins  involved
in  vitellin  coat  membrane  anci  bind  them  and

destrey  the  the  structure  of  membrane.

These  processes  can  explain  that
stoiehiometrlcal  amount  of  lvsin  is
necessary  to  destioy  membrane.
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   The  ortgin  and  development  of  cortieal

granules  were  observed  by  treating  sections

Of  ?t!9ggRuEe laevis  ooeytes  with  a  rabbit

antiserum  agatnst  cartical  granule  leetins
and  with  a  gold-conjugated  geat  antisevum

against  rabbit  IgG.  In  stage  I oocytes.

geld  particles  were  present  on  small

numbers  af  cortlcal  granules  of  200-60D  nm

size.  In  stage  II  and  III  oocytes,  they
appeared  on  ffranules  in  the  Golgi  complexes

as  well  as  on  large  numbers  of  ecrtieal

granules,  ranging  in size  from  200  nm  to
1.4 um,  in the  cortical  cyteplasm.  Some  of

these  cortieal  granules  showed  an  irreguLar
shape,  tndieating  fusicn  of  sma]1  granules
inte  a  Iarge  one.  Gold-labeled  granules
disappeared  rrom  the  Gorgi  complexes  at

stage  IV.  Cortieal  granules  in  stage  V
ooeytes  consisted  exelusively  or  large

granu]es  and  they  were  alined  beneath  :he

eolenna  at  stage  VI.  These  results  suggest

certical  granules  form  in the  Gelgi
:emplexes  of  stage  I to  III  ooeytes  and

eca]esee  in  the  cortical  eytoplasm  of  stage

II to  IV  eocytes.

SPECIES-SPECIFIC  SEQUENCES  OF  TEGULA

)llTEI;lr･::EFFR:llhlll[ilt'Sik, sakai2,  M. Tanaka2
& Y, Nagahama`.  

'Tokyo
 Metrapol.  Unlv.,

Tokyo,  & 
"Natl,

 lnst,, for  Basic  Biol,,

Okazaki.

   The  viLelline  coat  lysln  (VCL) or  .:"'LegnLt,
a  marine  Mollusca  geiTus,  is  r'eleased  from
acrosoma]  vesicles  of  the  sperm  during
acrosome  reaeLion  and  can  lyze  the  vitel-

line  coats  of  only  the  same  speeies.  Thus,
the  lysin  actiDm  is extremely  species-

speeific.

   eDNA  libraries  were  constructed  from  the

tegtjc:u]ar  pol.y(A)  RNAs  of  ITgglvl.a rustica

(Owase)  nnd  !.  I.//E.!chkei wtth  lambda  gt]O
phage  as  a  veetor.  A  c:lone  bearing  the  inRNA

sequence  for  each  VCL  was  l'so]ated  by
sereening  t.he eor'resp(indtng  libraries  wLth

a  5'-terminul  region;  400  bp  (ORF--370) wus

obtained  frum  thc  cDNA  clone  for  VCL  of  T.
pmt lfr  . Tbe  cDNAs  of  -T-, urustLc-a (Owase)
and  !. IIseh.Ltvee.i, conta.ined  an  opon  readtng

frame  encodjng  162  and  173  ainino  aeid

residnes.･  respectively,  and  indicated  the
oecurrence  ot'  22  rusic]ues  ot'  signal  se-

quence  at  the  aminn  terminul  regien  or  t,ha
nascent  pepLide.  Beth  deduced  amine-  and

carboxyl-proximal  demains  were  virtually

jdentlcal  Lo  tho.se  deLer]nined  t'or  Lhe  VCL
ot'  !.  wit fferi.  Howaver,  the  deduced
sequenees  at  the  central  dotnain  (positior)
77-92)  were  different  among  the  three
species.  Thjs  variable  dDmain  n:ay  aecount

for  the  speeies  specificity  of  the  lysin.


