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to a  reierse  bend m  the mere  distdl rcgion  ATP  induccd  baLkward s]ldmg  o1  the thmner  bundle in  about  7S%  ofthe  tr]als 1n contrast  bendmg  m  the same  direcuon as
the pnneipnl bend  induced  ghdmg  withouta  ehangc  in  the direction These  results  mdiLate  that the orientaLion  of  bend]ng is unportnntin  Lhe sLvLLhmg  ofd)nein  aLtiviLy

in flagellaA

 NEW  O?TICAL  SY5TEM  FOR  THF  DFTFRM]NATION  O-  pH  CH4NCE  IN  A  gEA  URCHIN  SPERM  CELL
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DcpirtmLnt ofI]k  Suences Gradnte  SLhoo] ofArts  and  Suences  Um}ersitN  ofIokyo  Meguro  ku Tokyo  151 89U2  Jdpan

    For  mLestigatmg  the actiiation  and  regulation  mechamsm  of  fl igeltar  mot]1it)  ot  spermato7oa  onc  ot  thc most  Lruual  tcLhmqucs  "  to dLtLd thL rLdl  timL  LhdngL

et  intra  cellular  pH  ynce  pH  drop  Ts  expeLted  to  represe"L  lhL  magmtudL  of  fiigellar ictivity  So  tai tluerescent d)es  that  change  the  vva}elength  of  photo emissien
dcpLndm: on  the proton ion  concentra"on  had been used  The pre-ous  methods  of  spectroscopic  an  lt)sib ho-ever detectcd thc fluorcscLnt changc  efspcrm  suspcnslon

and  it has been almost  impossiblc  to clctcrmm"hL  loLdi dnd  dynamic Lhange  of pH  m  spermatoina  ta]ls ln the  present study  -e  developed a  ne-  method  using  a

conientional  miLrogLope  to detect thc fiuorcgccnt ehdnge  ot  spermdtozot  We  used  the fluerebLent miLrosLope  equipped  -iLh  a high sensrti-L)  photo detecung devLe to
-hiLh  the magnfied  images  ofspecirnen  vipere  projected through  different fluerescence filterb MiLrosLopc im  igLs  wLrc  thcn L tpturLd  inLo  t Lomputer  for furthLr analysTs
frrom thL ratio  of  fiuerLsLLnLL inLLnsTtN  oD  specimen  images  dynarnk change  of pH  of  a smgle  spermatozoon  could  be detected

EFFECTS  OF  POTASSIIT"g  IODIDF  ON  MI(  ROTLBt  LE  SLID]N(.  AND  DItwklN  SIPase ACIIVIrHN  SE?L URCHIN  SPERM  FLAGELLA
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    When  demembrannted speim  fielgelh of  the sea  urchin  PseudocLnnott"  depregs"s -ere  rLact"ated  b) 1 rnM  ATP  in  i solution  contammg  SO or  10e mM  KI  the

r iLc oi 1eact-  ated Magelh -as  ym]lar  to or  higher than  that ofthe  flagell L reactiv  ited  undcr  150 mM  pot isbium  aLLtatL  (KAO Londitionb  ThL bL lt frcguLnLy h{-vL}Lr
-as  decre ±sed  bi KI m  thc rcdLt"  itmg  solution  Lontaining  1 50 mM  KAL  the beat frequencv -as  abouE  35 Hz which  decreased b) ibout  20 and  SO04  m  the presence of
SO and  1Oe mM  KI  respectiNel)  The Nelout}  of  imLrotubule  shdmg  at  1 mM  ATP  in  eTagtage  uented  axonemeg  a]go  deereagedm golutiong  eontninmg  KI  indicating  that

KI  mhibits  the shdmg  actiut} ot d}nein Jn thc prevcnLc ol  KI  thL ATPase  dLhvitv  of  the axonernes  both motititi  coupted  and  unLoupted  did not  change  but the
ATPage  aLt-ittr  of21  S dvnem  punfied from the outer  arms  mcreased  2 to 1 told Thcsc rebultb  indiLate  that the inhibition  of  miuotubulL  sliding  bN KI was  not  due to
simple  reduLtion  ofthe  d)nem  ATPase  aLt-ity  KI  posbibli rnodlhes  the d)neln arms  to interfere  "ith  their etfieient  transduction  ofthe  energv  et  ATP  h)droll sis to the

IeiLL ot miLrotubule  sliding

PROPERTIFS  OF  RIB72,  A MAJOR  (OMPONENT  OF  PROTOFILAMLrwl  RtBBONS  IN  IHL  AXONEME,  AS  5TLDIED  USINC  4 RECOMBItsAXT
?RO1EIN  EXPRESSED  IN INSECT  CELLS
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    Rib72 is an  dxoneillal protem presersed in a  wide  raoge  er  orgnnismg  TI wag  tirg identit]ed  m  ('hlantidotnonttv ag  a  protem tlnt is  iost concomitRntl}  -ith  the

dtsJntegratTon of dxonLmLs  upon  proLcdsL  LrLatmLnL in Lhe presenLe of AT?  Hence Rib72 should  be important  fer the rnamten]nce  ot the structural  mtegmt}  ot
axonemes  It is present in  a  significant  amount  m  the protofilament mbhon  a  Sarkosvl rcsistdnt  struLLurL  Lo]tainLd  in  Lhc outeT  doublet miLrotubule3  Ho"ever  ils

tiue function and  statc of asscmbly  m  the axoncmc  rcmaln  unclear  To  elucidate  rts properties recombinant  Rib72  -as  expi  e-sed  in  an  inseLt  Lell expressTon  s"tem  lt
was  expiessed  as  a  soluble  piotein Gel oiverla)  ass-s  using  pullficd protcm  rciedlcd  thL piLhLnLL  et  besual  "uoundl  prete]ns that potenuallN bind to Rib72 [n
addition  Lhese and  other  expenments  ]ndicated  that Rib72  can  -eakli  interact  -ith  miLrotubules

I OCAI  17 4TION  AND  FL  NCTIOX  OF  (.Ll COLYSIS  REL41  ED  LMZSMES  IN  MOUSE  SPERM  bL4CELLA
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    Mamrnalnn  sperm  nnugt maintain  motiTit} tor a  long time to terti]izc rhc cggg ThL cnLrg} rcquiicd for flagcllar me}crrient  is centinuously  supphed  bL metibohL
subsLriLes  It has been supposed  that AlP  sNnthesih  oLcurb  predominantt} in mitochondriat  respii[]tion  and  is trdinsported to enttre  length ot tlagella Ha-ciLr  this is
iuy  hard to  dLLLpL  m  marnmalian  sperm  beLause o"ong  flagelaa and  taLk ofphosphoLreatme  shuttte  We  pre"euslv reported  that the energy  supp])  by Bllrco]trsts "ab

ierv  important  tor ftagellar rno-ernent  [n tlte present studN  "e  investTgated  the  loLali7ation of  gl)Lolvsiv rLlaLLd  LnLvmLg  in  mousL  spcrm  flagLIIa Immunoiluorcscent

stud)  iL}LdlLd  lh iL somL  ol  gl)tel)b]s rLldted  eni)mes  -ere  locilved at  sperm  tail Pyi L-  ate  kinase "is  detected at  acrosomal  regron  and  prmcip  il piece of  fi Lgelta  on

mtact  sperm  Lactite dehvdrogenase "as  detected dt prmupil picLe of fl tgclh on  dtmLmbran  itLd spLrm  [i] add]bon  -L  obserLed  that iedoacetie  acid  an  inhibitor  of

glyceratdeh-de dehNdregenase lnhlbrted  spcrni  mot]1its  even  in  the prcscncc  ot  icspiratoi)  substrates  -e  concluded  thdt tlie gliLolvsis weiking  it tail bhould  supplv

ATP  Lo d}nem  rather  than  respirataon
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    EuT)haline Lilapia (OreothJ onnys  mo"an:brcus)  cm  aeLhmalL  trom irLbhwarLr to sLawntLr  The} cin  also  reproduce  m  this -ide  osmotic  emironment  Presh-ater
aLclimated  tilapia (FWT) and  sei-ater  icLlnnated  tilipm  (SWT) showed  different motilitN  manner  It tb  tikety th  ]t motihts  rcgul  itery  mLLhdniHms  et  ilagtlla ef  FWT
and  SWT  sperm  are  modul  Lted  In tlub studlr  -e  deteLted protein phogphoryTation of  genne  regidue(g) ind  mtntion  of  tvrosine residue(s) of fiagellar protem upon
motilit)  act-atmn  FWT  sperrn  flage]la 66 48 4) 32 and  27 kDa  protems were  phosphor}Iated alld  mLraLed  bx LonLrast  Lhose  ot  SWT  sperm  were  dephogphorvlatcd
and  denitiatcd Tn O6  M  NaCl  cxtrictcd  triLtion of  FWT  md  SWT  -hkh  Lolltdms  outei  dyi:m  drin  12 and  27  kDa  protems "eie  phesphenyiited ind  mtrated  Ii
FWT  sperm  the remnant  of  zhe aienerne  66 48 45 32 and  27 kl)a proteTns "ere  phosphoryldted  and  nitrelLed  B} Lonltast  Lhose proteins ot SWT  sperm  weie
dephohphor}tdted znd  denitritcd It ib  pobbiblL thdL  euLLr  dNne]n arm  dcpendent a"eleratic)n  or  fiagellar mot]htlr  is in  common  -ith  LWT  and  SWT  but regulator)
niechanisms  of proteing ittached  tightly to the `uxoneme  are modulated

FLNCTIONAL  ANALISIS  OF  GENE  PRODUCIS  EXI)RESSED  HICHLY  AND  SPECIFICALLI  IN  TESTIS  IN  THF  ASCIDATN  CIONA  JA  TE5  TINALI9
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    ExtensAe EST anal)sls has made  lt pesslbTe te idefititv  a number  of  gcncs th it drc  specificalli  expressed  in  t Lertdm  tissue "re haNe TeLentt}  Larried  ouL  EST
an  Uvsis of testis expressed  genes in testis of the ascidian Ctona tnt{stmatts  and  re}edled the presenee ot a set ef gemcs -rth  lc-s informdtTen  on  thtir funLhons (dass Dl
ind  Dl1) 1lere -e  report  the funLLionat an  i]ygis  ofLhe  six gene produLts named  DI  IIOOO OOI O02 O03 O04 and  O07 that are  highly and  speafieaU)  expre-sed  tn ( tona

test]s Westeun  blotting "ith  antibodies  agamit  thioredoxin  fusion proteins reiealed  that  all these gene  products ale  prcscnt m  spcrm  lndlcaUng  that the} are  the

Lompollcnts  ef  spLrm  ImmunofluorLsLuit miuohLopy  vLith  edLh  antibody  sho-ed  localiiation [o a specdic  sperm  compirtment  head (OC}2 O04) illitochondria (O03
O07)  and  fligella (OOO OOI  O07) ThrLe  of  them  (OOO U03  O07) -ere  extraLted  froni sperm  bv lriLen X  1OO wheTeas  Lhe other  (OC}1 O02 O04) -ere  Tetained  in  the

residues  These results  suggest  that these DT  IT class  of  gene  products  are  inNelvcd  in  spcutiL  fLLnLtTon ot  spLrm

14 3 3 PROrEIN  IS INNOLNED  IN  TTIE  ACTIVATION  OF  SPERM  MOTILITY  IN  TH]  4SCIDIAN  CIOMd  kNmsflVALIS
AkTko }lo7umii"  Toyfusa  Todai  Hirovuki  Idei Katuo  Lnaba!
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    We  ltaxL idcntified  t-cliL  protems thnt change  the molecular  mass  or  isoelectric  pomts at  actnauon  of  sperm  motilit}  in  ( iona  mtestniakT  We  hdve prepiied a
poltrclon[il antibod}  against one  of  the t-elve  preteins 14 3 3 protem whicli gencrally iunctions in  signal  transduet]on  bv  bindi"g to  target proteins Tmmu"nblotting

-nth  the antibody  revealed  that 14 3 3 piotein  "as  eictusiNely  eytracted  from sperm  bN Tnton X  IOO ImmunefluorcbLLnt miLreHcoplr  shovLed  that 14 3 3 protein is
loLalved in  boLh  head md  tml or  gperm  The  gperm  extract  -ith  Tnion  X  100 wag  sLparatcd  b) HQ  anion  exchangc  chrematographs  fo11o-ed bv Superose 6 lel
filtrdtion and  a  frachon rkh  m  14 3 l protem  -ah  obtained  A  set  ofprotems  -ith  the metecutar  mnsses  of64  62 S  and  11 kDa  -ere  coeluted  -ith  the 14 3 3 protejn
buggesting  that thc) fbrmsa Lomplcx  "ith  14 3 3 protun ThLsL preLuns -uL  suhjeLLed  Lo Lnptic  digesuon fo11o"ed bi MALDI  TOF  MS  MS  search  ]g  unst  our  loc il
dalabase (MSCITS) b} PerMS  resulted m  the identification of these pretemb
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