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transfection assays  were  conducted  to examine  the effbcts of  AhR  Arnt on  eedysteroid  signa]mg  Cotransfection of  an)  possible combmdtions  of  AhR  ATnt isofoTTns

attenuated  transcnpt]onal repression  b) un]iganed  EcR USP  On the other  hand dn  ecdysteroid  enhdnced  reporter  gene expressfion  was  differentialt) affected  by
difTerent cornbinations  of  AhR  Arnt isoforms

STUDY  ON  A  CUTICULAR  PROTEtN  SYNT:HESYZED  AT  INJURED  AREA  OF  THE  CUTICLE  OF  THE  Sll.KWORM,  BOMBFX  MORI
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    Insects cuttcle  ts an  extrace11ular  matnx  composed  of  protein carbohydrate  and  ]ipids, secreted  from monolayer  of  epidermal  cells lt ceveTs  the entsTe surface  of
the insect and  serves as a protcLt-c barr]er betweemnterna] ttssues and  environment  In ddditien  tt has been recently  shown  that the injury  of  the cuticlc  causes  several

irnmune  responses  such  as  melanm  s}nthesis  or  inductton  ofthe  s]nthesib of  anti microbial  pepude This elearly shows  the importance  of  the mbects  cuticle for defense
rcactlons  againbt  the pdthogenesis  A  cllticle  ofthe  sLlkworm  Bombyx  mort  was  ingured  -ith  sandpaper  After  24  hr melanization  wds  observed  at the wounded  part of
the Lutide  Then  cuticular  protein was  extracted  with  sodium  acetdte  bufTler and  the resllltant  extract  was  suttiected  to the analysis  by SDS  PAGE  When  its

e]ectrophoresis  pattern  was  cornpared  with  that fiom non  inyured  worm  a  protem band specific to irpured  worm  -ds  observed  It seemed  thdt this prDtein was
synthesircd  m  response  to                     the imury  Currently we  are trylng to purify and  charactenie  it

MOLECULAR  ArvALYSIS  OF  A  PROTEIN  IN THE  EGG  OF  THE  HERMATYPIC  CORAL,  R4  -ZES  CHI]NErVSLS
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    Very httle ib kno-  n  about  motecular  mechanisms  regulatmg  vite]logencsis  in corals With the purpose of  obtaining  a molecular  marker  for -teltogenesis  m  a coral
"e  analyzed  protem Lornpenentg  of  the egg  tn a  reef bulldtng eorat  fuvites fhinLnsis  and  isolated  a  cDNA  dene  enLoding  a  magor  solubie  egg  protein In this study  tvvo
m-or  solllble  proteins with  apparent  molecular  masses  of  about  76 5 kDd  and  60 kDa  were  observed  when  protems were  extracted  from the  egg  and  separated  usmg

SDS  PAGE           The  N                termmal  armno  aud  tsequence  and  dn  interna]  arnino  acid sequence  of the 76 5 kDa protem were  determined We  then  tsoldted two  over]apping
cDNA  fragmcnts encoding  the 76 ) kDa  protem from the mesentery  Lontaining  rnaturating  oecytes  by (1) RT  PCR  usmg  degenerate pnmers that were  des]gned based
on  the amino  acjd  sequences  and  (2) 3RACE  Through  sequence  analysls of  these fragments a sequence  of  S25 am]no  acids  was  obtained  Amo"g  thc pretems  in

sequence  daldbdses vttettogenin  ofa  -hite  sturgeon  exhib]ted  the highest sequence  similanty  to  the  76 ) kDa  proteln

MOLECLLAR  ANALYSIS  OF  GALAXIN,  A  SOLUBLE  SKELETAL  MATRIX  PReTEIN  IN  THE  gCLERACTINIAN  CORAL  (L4LAXEA  FL4SCVCULARrs
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    It hds been sllggested  that rnacromolecules  m  the orgamc  matnces  mdy  regulate calcification in the exoskeleton  ofeorals  In order  to clanfy  molecular  meehamsms
of  ca]cification in corals  the orgamc  matrix  was  extracted  from the calafied  exoskeleton  ofthe  scleraLtmian  eoral  GalaTeafosacttiari! dnd  a  protein in the  matr]x  -as

analy7ed  One  magor  prote]n -ith  an  apparent  molecular  rnass of  S3 kDa  wdb  dctected in an  SDS  PAGE  analysis  of  the extract  PAS  stammg  mdicated  that  the 53 kDa
pretein was  glycosytdted A  cDNA  fragrnent enceding  this protein was  obtamed  In thig stud} a eDNA  contaming  the entire open  readmg  frarne tor thc 51 kDa  protesn
was  obtained  Anat)sis of  the deduced protem  sequence  suggests  thdt  the protein namcd  galaxtn Ls synthesized  as  a  precursor consisung  ofa  signal  pepttde of  22 ammo
acids  a  propeptide sequence  of 23 ammo  acids and  a mdture  protein of  298 amino  acids Galaxm  exhibits a llosel  dmino  dcid  sequellce  which  is characterLzed  by a
tandem  rLpeat  structurc  with  a  umt  sequence  of  about  30 ammo  acids and  by oLLurrence  of  two dicysteine repedts (Cys Cys) at fixed pos]tions in each  ofthe  repeat  units

CRUSTOCALCIN  A  STUDY  ON  POTENTIAL  FUNCTION  OF  A  SKELETAL  CA2'  BINDING  PROTEIN  OF  KURUMA  PRAWN  PEMdEas  JAPOAICUS
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    Calcificatien is the deposiuon of  inorganie  Ldlcium  crystdls in ammat  hard t]gsues and  it ts widel}  observed  m  many  animal  spec]es  Ho-ever  the moleeular

mechamsm  of  this process is  not  studicd  in  detdri In crustaceans  catcificatien  of  the  exoskeleton  takeg plaoe at  a  spoLifiL  stagc  of  the mott  cyL]e  (postmolt stage)

Therefore there is a possrbilitv that some  or  the genes expressed  only  dt  ths  stage  are  mvolved  in the calcification  proeess Usmg  differential displa) technique  and

Northernbiottmg               four genes expresbed  spectfical]y at this stage  "cre  isolated Or  these genes a gene ndmed  DD4  encodes  an  dcidic  protein named  crustoca]cin  of  831

:Imr,n,),,ac,kd:6:4.co,n,;a,ip.s,a,2Le:kkg.i:ka{}s,te.?:h,g.egto.n.o,.asii,,a,mk]o.,akiesg,E..ricR.re,g.'o.il.:2:,fstt,a,m.a,::fRr.tgvt,:n,[Pg7,rsg,Lo.n,i?,2p,pi.o,x,i,m.e:elx.4,8,:,,,T,h.is,g:o{:esn,h,,a,s
calctfied  regions  of  the exoskeleton  Potential function of this protem -ill be discussed
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    Insect cutlcle is an  extracellular matnx  compoied  of  proteins Lhitin  and  ]]p]dh dnd  funcuens as  an  exoskeleton  Its stsffhess  is irnportant  properties for the funetion
ofcutide  It is thought  thdt the crobs  ]inking ofcuticular  components  after the ecdysis  bTmgs the stiffi]ess  of  the cuticle  This hardening process is called  quinone tantaing,
whtch  is  cdtalyzed  by ldccase type  pheno[oxidase  Oaccase) We  purified aLtivdted  ]accase from silkworm  pupa] cutic]es  just after [arval pupal eedysis After digestion of
the cuticle with  tr}psin the extract was  frdLtionated by a  combination  ofcolumn  chromatograph}  Fmalll [aocase was  elutcd  from Mono  Q  column  dh  a  smglc  peak with
FPLC  Moleculdr mdss  of  the trvpsin aetivated  laecase was  estimated  at  70 kDa  by SDS  PAGE  We  prepared dn  annbody  to the  laccase  and  onty one  band with  110
kDa  was  detected tn the epidermis  by Western blot and]ysis  It seemg  thdt  this pTotein is precursor form oflaccase  ln the trypbin digesteci cutsLldr  extrttLt  mdny  bands
were  detectdble hlr Lhc antibod)  dnd  some  ofthem  -ere  larger than l tO kDa  Thebe datd suggest  that pro laccase emsts  in cutic]e  as  comp]exes  covdtently  bound  with

another  euticle  protems

X  RAY  MICRODIeFRACTION  OF  SINGLE  MYOMBRILS  OF  INSECT  nlGHT  MUSCLE  REVEALS  UNbSUALLY  HIGH  INTECRITY  OF  MYOFILA
MENT  LAI'TICES
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    The  myofilarnents  of  stmated  rnuscle  arc  arranged  ln  a  hexagonat lattlce within  R  sarcomere  In asynchronous  aight mu3Lte  (AFM) of  inscct it ih kno"  n that the
arrangement  of the constituent  protem molecules  is so reguldr  thdt a  sarcomere  can  be regarded  as  a  sing]e  protein crystal  By the use  or2  um  sLzed  X  ra}  miLrobeurns

we  wete  able  to record  diffraLbon patterns trom sing]e  mlrofibnts  of  the flight muscie  of  a bumblebee Bombus  sp Surp"singly, the pdtterns showed  that the ldttTce planes
ofthe  hexagona] latt]ec werc  almost  exactts m  register  oi er a  distance of  several  mill]metcrs  or  N1  OOO sdrcomcrcs  tn  series  Thts imphes  that a whoLe  myofibnl  oflmsect
aight rnuscle can  be regaTded  ds a single protein crystdl To  examme  -hether  this was  a struetural feature common  to all msects  with  AFM  we  recorded  diffraetion
patterns lrom myofibrils  fremiartous sources  by llsing  m]crobeams  generated at the BL40XL  and  BL45XU  beamlines of  SPring S The result ghowed  that the lattices of
inbects belongmg to Hlrmeneptera and  Diptera had high structural mtegr]ty  but those  from Hemtptera (to whtch  the mest  extensive]y  studLed  Lethocerus belongs} did
notDIGESTIVE

 P GLUCOSIDASES  FROM  THE  WOOD  EATING  TERMITE,  AASUTITERMES  MMsuGOEiVSIS
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    B Gtucosidase actiwty  Lvas  measured  in thc salivar}  gldnds  and  idnous  gut  regions  of  the wood  feeding termlte INasutitermes taAasagoensis  (Shiraki) Slrong
acti-ties  were  detected both in  the gallLar}  glands and  the mldgut  LDNAs  Lorresponding  to  the activities  vvere  identfied  blr reverse  Iranscrlptlon PCR  (RT PCR)  with

degenerate primers dcsigned based on  kno"n  S gluLosidabe LDNA  seqllences  in  tnsects  The  RT  PCR  also  confirmed  the  express]on  ofthe  B gluLosidase in the sdlivdTy
glands and         them]dgut                   but in  none  frem  the other  part of  the gut The  eDNA  sequenees  obtalned  from the midgut  were  shghtly  different from those  of  the salivaTy

glands These results  suggest  that the  expres"on  sites ofP  glucosidahes haNe been dltered ]n the course  of  evolution  ofterm]tes  as  tg the  case  ofendeB  i4 g]ucanases
from termites congidemng  the fact that the  termite that sLtuates d  phylogeneticallN basal hneage such  as  ACpotermes koshunensts produces fi g]ucosidase onLy  in the

sahvary  glands
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