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PARTIAII  PURIFICATION  OF  SPERM-ACTIVATING  AND
SPERM-ATTRA,CTING  SUBSTANeE  IN  THE  ILSCIDIAN,

CIOtlA  JNIIESTreLALrS.
N.Yoshida,  K.Inaba,  and  M.Morisawa.
Misaki  Marine  Biological  Station,  Fac.  ot

Sci.,  Univ.  o[  Tokyo,  Kanagawa.

   Spermatozoa  oi  the  ascidian,  Ciona  intes-
tinalis,  exhibit  chemetactic  behavior  to
eggs  prior  to  fertUization  {Miller,1975;
Yoshida  and  Morisawa.  1990}.  Heie  we  tried

to  purify  sperm-activating  and  sperm-

attracting  substance  from  unlertilized  eggs.

The  eggs  were  suspended  and  incubateci  in
arti[icial  seawater  ior  about  12  hr,  and

supernatant  obtained  by  brief  centrifuge

(egg seawater)  which  exhibited  strong  spemn-

activating  and  sperm-attraeting  act ±vies  was

used  as  a  starting  material.  The  egg

seawater  was  lyoph ±lized,  then  extracted  by
absolute  ethanol.  After  evaperation  of

ethanol,  the  extract  was  applied  successively

to  reversed-phase  (Sep-Pak CIB),  gel filtra-
tion  (Bio  Gel  P-4),  and  cation  exehange

(CM-Sephadex  C-2S)  column  chrornategraphies.

During  these  purification  process,  speci[ic

activity  o ± sperm  activat ±en  and  attraction

ine[eased  and  both  activ ±ties  are  always

co-migrated.  These  suggest  that  sperm-

activating  and  sperm-attracting  substance

is partially  purified  and  both  activities

are  derived  from  the  same  molecuie.  Nature

ol  the  substance  is acidic,  and  molecular

weight  oE  thi's  molecule  was  estirnated  by

gel filtration  as  2 
-
 2.2  kDa.
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IXSIII9P!!E egg  by  sperm  extract

Y. Iwao.  N. Se.  and  S. Jikumaru.
Biol.  Inst..  Fac.  Scj..  Yamaguchi
Universjty.  Yamaguehi.

     Potential  changes  as  well  as  voltage-

dependenee  on  fertilization  of  ampbjbians

are  charaeteristScs  of  sperm  species.  so

tbat  u,e  attempted  to  obtajn  and

eharacterize  a  sperm  facter  to  induce  egg

eetivation.  Tbe  extract  obtained  from

CLX!!gpE rrho  aster  sperm  induced
activation  of  dejellied.  unfertilized

tX!epgR!!Een laevis  eggs.  Tbe  eggs  treated
with  the  extraet  elieited  a  short-lived.
positive-going  potential  after  appearance

of  a  deep.hyperpolarization.  The  pattern
ef  potential  cbanges  induced  by  tbe  sperm

extract  was  quite  similar  to  that  by

YCXI!9PE Sperm.  but  not  by  homologous  sperm.

Imrnature  oocytes  or  fertilized  eggs  show

ne  potentiaJ  changes  upon  treatment  with

the  extract.  When  the  unfertilized  eggs

we:e  treated  with  the  extraet  in  340  pM
CaZ+  the  onset  of  aortieal  eontreetion    'and

 the  poGitive-going  petential  was

accelerated.  The  activation  wes

iEs;:i::･:mgy.j ::giilLFgll.lee2T;･ l' :f.,:ioh:fh?･ :
activatioD  was  not  inhibited  at  +20  mV  in
340  pM  CaZ+.  These  results  indicate  that

;6':,::&'":,tig:.Rr..Ehg,sg:Em g::::g:.ig.
egg  p]asma  mernbrsne.

PURIFICATION  OF  SPERM-ACTIVATING  PROTEINS
FROM  UNFERTILIZED  HERRING  EGG.  II.

;sk.ESeiy, 
",',,.O,･h.`.a4ke.Z.',

 ,Yi ,.i.g,a. ,r.a.s.hi?･ 
K･

'Misakt
 Martne  Biol.  Stat.,  Fac.  of  Sct.,

untv.  of  ;rotkyo. Kanagawa.  
2Dept.

 of  physl-
ol.  and  

VDept.
 of  Biochem.,  Dokkyo  Univ.

Seh.  Med.,  Tochlgi.  4 Dept.  of  Mol.Blel.,

Kejo  Univ.  Sch.  Med.,  Tokyo.
     Unfertilized  eggs  of  the  pncific  her-
rtng,  !Cuupggl pg!tgsUs l, release  proterns
whjch  activate  motiltty  of  herring  sperma-

tozoa.  -'e have  previovsly  reported  tbe
purification  of  herrlng  sperm  activattng

protelns  (HSAPs) and  revealed  thar  HSAPs
are  small  acidic  proteins  on  SDS-PAGE

<Ohtake  et  al.,  1990}.  To  analyze  the
molecular  natures  of  HSAPs,  the  HSAPs
obtalned  from  isoelectric  focusing  column

were  further  analyzed  by  immobilized  pH

gradlent  ge]  eleetrophoresis,  HSAPg  are

at  least  5 proteins  whieh  pl  values  are

4.8,  4,9,  5.0,  5.1  and  5.4,  respectlvely.

The  MS' of  a].1  HSAPs  purified  on  lmmobi-
lized  pH  gradient  gel  electrophorests  are

almost  equal  and  are  estimated  less  than  7
KD en  SDS-PAGE.  Gel  ftltratton  estimates

the  MW  of  HSAPs  about  14  KD,  which  value

is tvvtee  the  MW  obtalned  en  SDS-PAGE.
These  suggest  thar  HSAPs  exlst  as  dimers
under  the  physllogical  conditions.  SDS-
PAGE  also  revealed  that  HSAPs  are  composed

of  at  least  two  peptldes  having  different
MW.

HEPARIN  INHIBITS  CALCIUM  TRANSIENTS  IN

FERTILIZED  SEA  URCHIN  EGGS  INDUCED  BY

i:g,Rs."a.w.:,lj.?,iT.uS.c,giyL.:Sllll･.E.XH,T･.R,gg:,dSa%.,..,,..
 .B.L.,Sch  of  Sci.,  Nagoya  Univ.  Toba,y
 Dept.  of  B±ol.,  Fac  of  Sci.,  Toyama
Univ.,  Toyama.

   Fertilizat ± on  is known  to  in ±tiate  a

transient  increase  of  intracellular  calci-

un  concentrat ±on  (Ca±
-translent)

 and  an

accompanying  change  of  membrane  potent ±al

in  sea  urchin  eggs.

   Vsing  aequerine,  we  previously  showed

that  sperm  and  its  selvble  extract  ¢ aused

a  eai-transient  tn  fertilized  eggs  Erom
which  fertil ±zation  membranes  and  the

hyaline  la'yers  were  removed.

...3"it.ht;Z.g:::I`..:"ce.2V"a.".t.iL`.a.ttilV.etiiY.."ZaiSt'h

Indo-1  m ±crofluoronetry  and  showed  that
the  m ± croinjection  of  heparin  Ci±nal

concentration  of  approx.  Imglml)  into
fertilized  eggs  inhibited  the  Ca

±
-
 and

voltage-  transients  by  sperm  and  sperm

extract.  The  sperm  extraet  which  was

diiluted  to  10-fold  with  artificial  sea

water  (ASW} increa$ed  the  intracellular
Cat+  cencentratien  frem  240nM  te  760nM  {in
average  values).  The  sperm  extract  which

diiuted  to  10eO-fold  lost  aet ±vity.  The

rmolecular  weight  of  the  act ±ve  factor  in
the  sperrn  extract  was  less  than  5000.


