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PURIFICATION  OF PROTEASOMES  FROM  SALMONTD
FISH  SPERM  AND  THEIR  LOCALIZATION  ALONG
SPERM  ELAGELLA.

K.  Inaba,  M.  Morisawa  and  V. Akazome.
Misaki  Marine  Biolegical  Statton,  Faculty
of  Seience,  University  of  Tokya,  Miura,
Kana  awa.

   Motility  ef  demembranated  sperrn  in
salmonid  fish is inhibited  by  chymotryp$in

inhibitors  in an  ATP-･dependent  manner.  We

purified  chymotrypsin-like  proteases  from
churn  salmon  sperrn,  with  the  meleeular

masses  of  950  and  650  kD.  Somme  enzymatic

properties  and  molecular  $hape  of  the  650
kD  protease  sbowed  that  this  protease  was  a

rnult ±catalytic  proteinase  {proteasome}  as

is well  known  to  partieipate  in ATP--
dependent  degradation  of  ubiquitinated

proteins.  We  prepared  palyclonal  antibody

against  purified  650  kD  preteasome.  This
antibody  recognized  mainly  tbe  29  and  28  kD

subunits  oE  proteaso[ne.  Using  immuno-
fluorescent  mi=roseopy,  we  examined  the
subcellular  lo=alization  of  proteasomes  in
sperm.  The  result  showed  tbat  prQteasomes
are  located  predominantly  in  sperm  flagella.
Interestingly,  tbe  anti-proteasome  aptibody

did  not  stain  overall  portion  of  sperm  tail

but  showed  patches  or  somewhat  periodical
stainipg  patterns  along  sperm  flagellum.
These  results  suggest  that  activation  o[

proteasomes  nt  regular  intervals  on  sperm

[lagellum  causes  ATP-dependemt  convers ±on

of  microtubule  sliding  to  flagellar  bending,
resulting  in the  iegulatiQn  of  sperm

rnotility.
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  Human  po]umorphonuclear leueecytes ( PMN)  are  known  ro

be activated  by various  kind of  chemoattractants,  LUCTflL-8,

leuceuiene B4 or  FMLP,  Iead to migration,  phagocytosis er  02'
production. To clucidate  thc  molecular  rnechanism  of  signal

transduction,  phosphorylated  proleins are  ana]yzed                                        by Two-

dimensionat electrophoresis  and  autoradiegraphy,  after  the  32P-

]abelling ef  intact PMN  and  s[imulation  ",iTh  FMLP  . Protein
subunits  having mo]ecu]ar  weight  of  S2, 66, 64, 5S, 55 and  50
kDa  were  able  to be deteeted, rhe marked  phosphorylation was
ebscrved  with  64 kDa  pTo[eins. One of  the 64 kDu proteins are

revealed  To be phosphoglucomutase,  tltis phosphorylation was

stirnulated  in presence of  a micFomolar  leve] of  glucose, by a

mechanism  including hexekinase  and  substitutien  of  32P-

phosphate from glucose-6-phesphate te acijve  site scine.  The

other  phosphorylatable 64kD  protejn (p64) was  detected after
FMLP  stimularien,  having a isoelec nic point (pl=5.3) different
fromphospheglucomutuse.Theplshiftedafterphospherylation
from  5.3 to more  acidic  side  forming pp64. The  FMLP-

stimulated  phosphorylaTion v/as  time-dependent  and  saturated

within  S rnin., [he maximum  stimulation  wa-c  u:hieved  with  10
nM  FMLP.  Phosphoamine  acid  anatysis  of  the pp64  revea]ed

The phosphorylation of  the  serine  residue,  Staurosporine (1OO
nM)  and  W-7  (100 mNO  significantly  inhibited the

phosphory]ation, H-7 s]ight]y inhibired, H-8 and  herbimycin did
not  affect  Thesc  data sugges[ed  that protein kinase C and

calrnodulin  like prDtein(s) are  concenied.  F:om  [he.purification

srudies  of  p64 and  by amino  acid  analysis,  p64 was  ]den[ified  as

1-plastin, one  of  thc leueocyte specific  preteins, Phosphory]ation
of  this may  play a  Tole  in cytosketeta]  rcorganiza[ion  of  PMN,
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Mi tot]c Heia  ce  li extracts  exhib  ited much  higher

kinase  activitiesto phospho  ry]ate  brain microtubule

associated  proteins (MAP2 and  MAPIc)  than  the

extracts  from non-mitotic  cells, This MAP2tMAPI c

ki nase  activity appears  to be disti nct  from A-ki nase,

cGMP-depe  ndent  protein k[ nase,  C-kinase or  Ca2+-

calmodulindependentprotein

cdc2  kinase  (p34CdC2-cycEin Bkinase

 ll.

complex)

phosphorylated MAP2  and  MAPI  c.

Purjfied

   Calyculin  A, an  inhtbitor  ef  protein
phosphatases  type  1 and  type  2A, induces
cleavage-!ike  changes  tn  the  unfertilized

sea  urchin  egg  (Tosuji et  al.,  Prec.  Nat.
Acad.  Sc ±. VSA,  in press).  It induces
formation  of  protrusion  or  amoeboid

mevements  tn  the  fertilized  eggs.  We

recenrly  ieund  tbat  calyculin  A ± nduces

the  amoeboid  movement  also  ± n the

unfertilized  eggs  at  apprepriate

concentratiens.  These  eggs  usually  did
not  cleave,  but  cleavaed  by  the  additien

of  IBMX  or  TPA.  TPA  alone  could  induce
the  movements  in  the  fertilized  eggs.

Tautomycin,  which  has  been  known  to  be

another  inhibitoT  of  protein  phosphatases
type  1 and  type  2A (Hort, M. et  al.,  FEBS
Lett.,  285:  145-148,  1991)  also  indueed
the  movements  in  the  fertilized  sea  urchin

eggs.  These  results  strongly  suggest  thet

protein  phesphorylatien  is  invelved  in the

cyteskeletal  erganizetion  ± n  the  sea

erehin  egg.


