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    In thTs studN  -e  exammed  "eather  these antTgcns Lxisl  m  gametes and  contributc  to thL  sLlf  mLornpatabiht)  We  haNe found that thc fo11itle cells oi ertymg  on  the
                                                                                                                   simihr  to theseegg  iitclhnL Loat are  positive to the antibody  bb lmmunocytochemiL  L] studv  and  that  the  antigens  in  tbe folliLle Letls  are  pToved to be three glycoproteins
found in the coetonuL  Ltlls

    Thege data ghow  that these three proteing rnas rnediate thL sdf  dctense and  fertihzation b} a  simil]r  rLLognmon  system
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    Hcmoc)te iggregauon  ]s an  edrly  inMdrnrnatorlr  response  to in]ury  Ln  thL tsuaian  Haioenthta roret[t  We  havc alread} reporLed  Lhat ff rert t.t hcmocytes  have

                                                                                  d m  signal  tiansduction  u  i 1}rovme  phosphorylauon  ot  thcimmunoreceptor  tyr[}gine based actaiation  motiFs  {]TAM"  Lonlammg  protem (A74 protcm) md                                                                          iremvolNe

A74  protein To imestigate  iminunc  rcLatcd genes m  H  roretm  hemoc)tLs globaLk vve have begun perforning  cxprcssion  sequence  tag (EST) inallvys  of  a hemocvte
cDNA  liblar} of  ff roret  r VVe obtained  5000 randoml)  bv]ected clones  from the cDNA  hbrdry dpd  detennined S sequences  of  1000 From  the results of di homology
seareh against DNA  and  pieLe]n darabageg "e  found that Ii roret7i  hemocytes cont`uned  gcncs encodlng  proteins such  as  Hsp  70 A74 protein and

phosphatidNhnositol  3 kindse inNolsed  m  stress  and  lmmune  rcsponses  ds  -ell  as  in  gignal  transducuon

COMPI  kMENT  GENES  IN  THE  CIOfNA CENOME
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    Mammal!an  coinplemcnt  v)stem  Lonsists  ofmore  than 30 protuns  and  pla} s an  important  role  in host dLfenve recegmzing  and  ellmlnaung  pathegens and  imtnune

                                                                                                           by gene dup]ica"ons in  thecomplexes  ALcumulwhng  e-dence  mdiLates  thdL the Lomplernent  svstem  vvas  estahlishtd  b) the emergence  ef deuterostomcs dnd  deieleped
vertebrate  hneage To clucldate the -hele  arLhiteLture of  thL apparenth  primitJve Lemplernent  svstem  of  basal chordate  -e  performed genome "ide  searLh  for
                                                                                                "e  identified  a  large numbcr  ot pessibleLomplLment  genes of  the sohtar}  dbudidn  Ciona rnt"trnat"  Based en  thc hcgucnce  sirni]anties  and  the                                                                                 demdm  htruLtures

complement  genes Lomparab]e  to or  more  than  these ofmlmrnalg  inLluding  Clq hkc and  C6 1ike geneg that had not  becn found in urochorodates  Ph}tegcnctiL

                                                                   md  iertebrates  te generate distinet get  of  homologeus genes                                                                                                                 Furrhermore                                                                                                                           ESTannlvsJs  !ndiLdLLd  Lhat gene  dupticatlen exentg oecurred  independenLl)  m  uroLhordateg

Ltones  pioied expressionb  oi mosl  of  the predicted genes ThcsL rLsulLs  suggest thdt ascidians haNe a LomphLited  mutti  compenent  complcmLnL  system  -ith  an

importanL  rolL  m  host detense "here  no  adaptive  immune  b}stem  exlsts
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    rhe termmal  complement  cornponents  dnd  pLrfonns  assemble  to form pores on  thL ptasma membrane  ofthe  target Lell  and  lyse it MAC  PF demdins {MP) ltave
been foand onlN  m  these protcmb dnd  are  heheved to ptdl di keN rolL  m  Lytolyss  We  isolated MP  bequLnLL  LonLaming  LDNAs  {MP cDNAs)  from Urechordates
                                                                                                 partial sequences  Df the candiddtL  genesllatocLnthia roittzi  and  Ctona integrinalis that are expeLLed  to haie a  priimtiLe complLment  system  Ugmg  degenerite pnmcrb
-ere  amplified  bi RT PCR  To obtain  thc tulHengLh cDNAs  the Ctona dratt genome sequenLe  was  homotogv gearLhed  usmg  the partidl sequenLeg  of Ciena as  a  quer)
                                                                               T Hato"Hthia and  15 Ciona MP  LDNAs  -ere  obtained                                                                                                                         Domainand  the Haioclnt}tTa LDNA  hbrar) was  screened  by the partidl Jlateanthia LDNA  prove  Consequcntllr
LomposiUon  dnd  cop)  number  ofMP  cDNAs  she"ed  a  greauariation rmong  Ciona  Haieonthta  and  mdmmats  mdicatmg  that the) have dcvelopcd distinct sets ofthe

                                                                                                guggLsting  that these highly hornoTogousMl' contammg  Lompenent  In the Ctonageneme  highl} homologous MP  containing  gcncs rendcd  to cLuster m  neighhorhood

genes aroge b) iecent tandem gLnt duplication eients
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    In higher iertebrates ene  ot thc mopor  effeLtor  arms  of  the immunc  rcsponse  is the Lomptement  gygtem  ThL  tact that multipte  Lomplernnt  ]]ke gencs are  present in
                                                                                  ished  m  the deutcrostomL hneage after its diiergenLc tromthe ech]nodcrms  buL noL  in  Diesophtia and  C  etegans  suggesLs  that the comptement  s"tem  h ts been establ

protobtomes Alihough  the LenLral  eomplLment  component  C3 is bel]eved to hiie diserged from d non  Lomplernent  reiated  protem a2  mdLrog]obuTm(u?M  ) b} gene
                                                    Here -e  haNe cloned  the thloester containing  proteins(T[Ps)  from  molluscan  buails  and  Lmdarianduphcation it ib btill net  c]ear -hen  this gene duphLation oLLurred
h)drag uging  degener tte primcis LonstruLted  at the th]oegter region  tonscrvLd  bet-een C]  and  a2M  Both oi  th"n  are  a2M  1]ke Smce the C3 hke gcnc  has been repoited
                                                      c common  tnLestoref  C3 a2M  prcccded the appearance  ofCnidana                                                                                                           ThoughweLou]dLimdC3fi om  Loral  iecently lt ls eoncludcd  that the ge"e duphLation eLent  ot  th

trom snails  the poss]bilit} ofthe  presence  ot C3 in  protostoms  hah not  been denTed LomplLLcl)  We  disLuss the renlarkablc  -a}  ofei  olution  of  the functlonal dorn tms  of

TEP  piotein

EXPRESSION  PATTrRNS  OF  (,ENES  IM  OLNED  IN  THr  Bl  O"  FLY  CLOCK  MECHANISM
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    As a first step to appro  iLh  lhL tunctaonil elements  of  the photopcnodiL clock  -e  report  here LhL segaenLes  and  expregsion pittLrns of  the  dock genes penod
                                                                                     abLindanLL  was  detected in the ddult  head  (pLak durmgtimciess  c)cie  crlptochrome  in the blo" fi) Protopitornua tfiraLntnaL A  diel rhythrn]clt) ot penod transcnpts
                                                                                it ]:ast2 transcripts Photopcmeds Tnluluenced  the exprcssiongLotophise)  whilc  its tmphtude  "as  ]egs pronounced The piLbLnt studi  also reNeiled thdt per produLed
patterns ot p"  transcripts the peak ofpti  expreggiong  shtftcd  in  LenLert  with  onset  of the seotephdse

ENTRA]NABILITY  OF  TWO  CIRCADIAN  OSCILLATORS  IN DROSOPHLLA  CR  }h MUIANT  FLIES  TO  I IGHT  AND  TEMPERATURE  C}  CLES
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    Dtobophiia  thes carr)ing  trY'  mutition  exhibit  T"o  tree iunning  rhythrns  with  a  shorter (about 22  5 h) and  a  lenger pened (about 25 h) respeLtiicJ}  
in

 
congtant

                                                                                              ofthetworh}thmste1ightdlldtemperature                                                                     wemvestigatcdthecntrdintbiht}hght  CLL) Thev  are  diii en  bN tvvo sLp  irdttperiodgene  dependent oscilhtois  In Lhib studlr
cyeles  When  exposcd  to tLmper)ture  cxcles -Lth  1 

-22
 h and  26 hundei  lI  both rhlrLhms  -ere  entramed  to thebc tunpLrdture  L)cles  only  vvhen  T vvds  LlosL  Lo their

                                                                                                          component  -as  exeluyvelv                                                                 cyclei -ith  differcnt pcnod lengths                                                                                            the longer pLmodtr" runmng  period When  cxpobLd  te a  LombTn{tmn  of  temperdturc  dnd  hght dark
cntrdmed  to hght LNLJes  wh]le  the shorter  compencnL  b)nchromzed  to a  temperaturc  L)dL  "hen  T -ni  close to its frcL running  penod These  resutts  buggLHt  that

atthough  t-o  oscillatorH  have entramabl]ltN  to both temperature amd  1ight eycTeg  the oscilldtor  driNmg the ghoTter  free runnmg  rh)thm  has a preference to thc
Lemperature  cvcle vvherLds  thd{  for the tonger rhvthm  to hght LyLIL

SrARCH  FOR  PHOrORECEPTORS  ItsVOLVED  IN lHE  CIRCADIAN  LOCOMOTOR  RHYTHM  DISSOCJATIOMNDUCED  BY  CONSTA"T  I ]Gllr IN
DReSOPHIIA  CR  }ib MUTAM  }LIES
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                                                                                                                              t
    CRYPTOCHROME  (CRY) ib i blue hght  photorecepto] imoticd  m  phobc  entrainment  of  the circadlan c]oek m  Dtosophila n:Llt;nogaster  Fhes curr}mg  ery

:"lgt,ak`:,",,kil:,tadt/f.r,me.',2:l,Ct,Ri,Xh8i?,alh,l`hh,M,iY":ilX'"tlL2."e,2`L?,,;"OwC,OMf,,P,?L'kE.tS,{:dii:IV,gia,b.O,:`.2tg,5,R,1"hme.ht,:LrP,;h"::2i'.."EbS")';3g"d`.il,gbhig:.L.Lt',.it"fl',h,'8,:"Ldl
The former tacking the Lompound  eyes and  oeelh Jn iddition  to lobs of  funLtienal CRY  gho-cd  sLiLre  reduLtion  ef  fltes -ith  the  rh)thm  diKseuahen In the                                                                                                                          Tatter

h'jr`l"hg'rli`l;hPrrhiOdtiOb:eoceLiaPt`ioOSii&Lhteht:r:!aOMIindeSVtehg"edffeOcLtesiio'f`LhEllhitlihdM,f:')eSnOLti;iii'vOe"ie"nag7htetoa:ilhSc"r"h",rfh'in'ddi;s"ogc{:Stl:lelg,:hP,1}tifi,EXg'ea'n"d"itoPuh;i'5[1'hLa"t"gtOeaS."tighleX'aOs":i'obisE
                                                                                                             hght leceptors pla} an                                                                                            ir)terpTeted                                                                                                     that grecncffeLUvt  and  UV  -as  least EffeLt ef  blue 1ight thas intermediate  bet"ccn theHe ol  green ind                                                                         uv                                                                             lhe                                                                                ddta might  be
important  role  m  the rh)thm  dissocHtion
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