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FIRINC  ACTIVITI  OF  twEUROSECRETORY  CELLS  PRODUCING  DIAPAUSE  HORMONF  4ND  TTg RFIATFD  PFPTIDFg  IN  THE  SILKMOTH
BOMBVX  WORI

Toshio Ichtka-a AkTko Sucnohu gatoshi Kimimete
Dtpdrtmenl  ni Biolog)  FuLnlt)  ot  Suences  Kyushu  UmNenst}  )ukuoka  812 8)81 Jdpan

    A  gene encodmg  a  precursor polypretem ot  diapause hormone  (DH) and  othci  four icldtcd  peptTdL-  ]s LKprLsvcd  bN thrLL groups  of  nLuroseLrcters  cells  m  Lhe

suboesoph  igeal  ganglion  of Bombix mori  Chronic reLordmgs  were  made  trom the axonil  tract (NCC 3) ot labial (posterior) cells and  the coinmen  axonal  tracl (the
maxil]ar)  nerie)  ofmandibular  (anterier} and  mdxillar}  (rnediat) cells  durmg the pupal penod Fmng  acti"ty  patterns of thc labial cclls dltlcrcd slgnltlcantl) bet-een
diap tuhL tgg  (D) and  non  diapduse  egg  (ND) prodneers cells  ]n  the formeT "ere  aLtbe  throughout  pupal period vuhereas  the same  cetls  in  the ldtter m  llntamcd  tin

mactivL  stitc  unul  the last qu  trtei ef  pupal  period  On the otlter  hand firmg dLUyJt}  ef  rn md]buTar  and  ina-ITary  eelTg  did not  difier gignifiLantl}  bet-een  D  and  ND

producers the cells  m  both types of  pup ie  werc  dLtiNe  thi oughout  pup  il pu  iod  Thc  TesulLs  suggesL  thaL pupal  ]abial Le]lb  are  responsibte  foi the secretion  of  DH  "hite

mrindibutar  and  maxillar} cells are mi  oh  ed m  the gecretion of other neuropeptides  There ma}  be dTfteremt pobttranblatJonal procesvng et thL prcLui sor  pol}protem in
dTfferent nemoseLretor}  Letl groups
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    Wngse  ovanei  can  transfonn  into perfect restes dunng  sex change  )"o apparent  testiculdr ussues  are prcscnt m  their o} mc3  ThL tr msformdtlen  sLdrtb wiLb
degeneranon of  ooL}tes  folto"ed b) deNelepmenl of  testieular tigsueg Here we  report  that the dramatie changes  m  oiary  can  be induced  m  -tro  usmg  tissue oTgdn

culture  teLhn]qucs  11irLLspot wrassL  Jlat"hoeres  mniaaftatzas  -ere  caught  from Loral  reefs  in  Okina-a Jnpan ONanes "ere  cotleLted  from aduit  females and  v"ere

digseLzed into  small  pieces Oiarian fragrnents were  then  cultured  Jn L !5 mcdium  "ith  mLthyltLstosLLronL  (MT) ArLer a te" weeks  lhese fragmenrs -ere  fixed for
standard  histelogical anil}sis  Osaries treited -ith  MT  shovved  degeneration of  ooc}teb  prohfereltioii ofpresumed  spermatogonia  on  Lhe penpher) oflameT]a  and

formation ofspermatogenic  cr)pts Thib unique  s}btcm  proiidch ub  dn LKtLptiond] opportuniLy  to mycst}gate  essential faLtors ior sex  diffbrent]ation ofboth  geTm and
somatiLLe]lg
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    Tn order  to clanfS,  the bipotenc}  of  germ cellg  and  gomauc  eells  aftcr  gcx  ditferenti ttion  m  genochoristiL ul tpia  -e  ex  imined  the effeLLs  oraremalase  inhibitor  {AT)
on  the overv  after  difTeientiation AI(200 rnicrog  g diet) "ere  giNen to geneticalty controlled  all fema]e  tilapia  OrcoLhromTs mlotiLus  4 to 5 un  in  ILngth for 2 and  a  hali
months  Thc evarlr  of  fish m  initidl LontTol  had deNeloped ooc)le3  and  an  osanan  caviti  mdicating  comptete  oianan  differentiation Al] ftsh treatcd vvith  AJ had
tesUcular tissue-ith  dctile spermatogemc  germ cells in the mai}  after 2 months  Hish tre ited  wrth  AI aL 4 rnonths  after  lrLatment  hid dcxeloped testes -ith  residual

eocytes  TetstiLulai tibsuc -ith  aLtivL  bpermatogLnLbib  e"upied  Lhe geiiads  ol fish treited wth  AI Degeneratmg oocites  -ere  dtstnbuted around  the outei periphe- of
gonads Sperm  ductg -ere  seen  m  the oi  vidn  tissue This  fish had t temrterial bchavior and  matLd  suth  a  normal  feinate and  finall) produced offupnng  mdicatmg

funetionat sex reNersat So far as "e  kno- :his ls the tlrst rcpert  in  -hieh  i funetsonal sex  reseisU  has been sho"n  after  the Lompletioo  ef  sex  defferer"ation m

gonoLhonsLTL  fish

FUNCTIONAI  SFX  RFS  FRgAI  AFTER  ONAR[AN  DIFFERENTIATION  IN  IHL  GONOCHORISTIC  FISH, NILE  TILAPIA  ENDOCRINE  CHANGZS
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    WL  haiL rLLLnth  feund that goneLho"stic 1iTdpia sho"  3exuat  bipotency far besond the penod of  gonada] sex  dilferentiation TrcdtmLnts "Tth  dromaLayL  inhibitor

(Al) eaused  sex  reierstl  ot  genetical temales into  funLtienal mates  hut not  with  methvTtLstogtLronc  (MT) (gLe Nakimurn  et al this issue) We  theiefore exammed
thdnges  m  btcroidogLniL  Lnz)  mLs  mdinl)  P4SObLL 3 beta HSD  d"d  aromatase  (drom) nnmunoTeactiie  (ir) cells  in  the gondds and  corretatiie  Lhdngeb  m  pldhmd lu db ef

sex gteroid hormones The oi ir) ot contiel femalcs sho"cd  strong sigllals of P4SOsLc 3 beta HSD  and  arom  ir cet]s  -hereas  in  the gonads of  AI idmimstered  fish
arom  lr celts  appeared  only  areund  ooc}tes  but not  around  thc arei  of  speimttogeniL  germ  Lells  proliferatien ]n Lentrast  immunoreactive  LeTlg  to  all stero]dogen]L

eni)mes  -ere  absent  m  the gonids of  MT  admmistered  fish Plasma Ieiels of  F2  -ere  sLgnThwntlN  dcLrL isLd  in  thL AI tdminisrLrLd  fish -hite  the lesels of  atl steroid

hormones vvere  deLre ised  in the MT  Ldministered  fish Thus presenL revults  suggest  th it inhibition ot estrogen  s}nthesis by Al causes ooc}te  degeneidtinn and  HiduLLs

tLsticu]ar diiferenbduon in the oiars
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    Mtngro}e  kilhfish i3 thc onl)  kno"n  seaffertihzing  ivertebrate  Ho-eNer  Lhere is no  stud} on  the reproducniephlrgtolog}  of  this speaes  Thus "Linicstigatcd  thc
hermenal expresslon  ln genadg ot thts species CJonids-crc  dissceted and  remoNed  frorm 9 hermaphredites and  S males  The follTeulated ooL}teg  trorn hcrmiphrodites
and  the testes from males  vipere  cuttured  m  L 1S -ith  Ihe dfierent LonLentritions  of  humdn  LhorioniL  gon  idetropin  (HCG) 17ot h)droxlrprogesterene (OHP) or

testosteione (I) AfLer 24 hours LulLurL  euncLntrdtions  of  T  cstradiol  17P{E2) 11 ketotestosterene (1IKT) and  17a )e[] dTh)droxv 4 pregnen  3 one  (DHP) in  lhe

eultme  medium  were  measured  by ELISA  Beth oNdry  dnd  testis secreted T Ei 11KT and  DHP  s}nchronousl}  T"as ldentified as the precursor ofEi  Lnd  11KT  Jnd

OHP  as  thL preLursor of T and  DHP  respeLtneTy
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    We  prefo bougl}  tsolated  and  chdidctcivcdd  LDNA  cnLoding  t pi oscstogen  reLeptur  (PR) fora finil mataration  mduung  hormone 17a 20B  dih)droxv 4 prcgncn  1

one  (DHP) trorn an  cLl  tcbtis LDNA  hbrany  It "as  found that the PR  vif is bound to te"osteio"e  buL Lhe mdrogen  did not  mduce  lrinscriptsonal acti-tlr  -a  PR  In the
present study  Tn order  to denienbtiate thdt dndregLns  h iiL  antdgollhL  acLivitlr ior DHPNia  PR  transactnation  anali ses "ere  performed usmg  transgcmc  cell lmes "hlch
stabT}  expresg  PRg  and  the PR responsiiereporter  genes Iestosterone 11 ketotcstostcronL ]nd  dndrobtLnLdienunhibiLed  Lhe transactnit) tor DHP]nadose  dependent
mallner  1herefore it is suggesLed  tJut androgens  inhibit  DHP  regulnted  geneg through  PR  as  "cll  ds  the} icguldte  their do"n  stream  genes through  AR

EX?RESglON  OF  AD4BPISF  1 [N  RFD  SPOTFD  DWAR}  (.OBY,  rRIVVA  OKINA  "AE,  DIJRING  MVLTI  SEX  CHANCE
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    Red  spoted  d"drf gob) J}ttntna oktnt-tae is a teleost fish th it exhibits multi  sex  Lhange  m  response  to socnl  eues  It is in  exce]ient  animal  model  to elucidate  the

mechdnibms  of  sex  changc  In thib fibh LlrLoLhreinc  P 4)O aromatase  (P450aroin) p]ays key roles  m  the organization  of  sex t}pical bcha"or and  gonada] transluon
He"ever  gchematic  ana]ysis  of  transc-ptiollal regulition  iLtivit}  of  P4SOarom  h  ]]miLed Ad4BP  SF  1 is A transcriptio"al regulator  for P4SOarom expression  md

aLtiiitN  In Lhe pTesemt  stud}  "e  isolated  and  characterved  Ad4BP  SF 1 LDNA  trom gobv  Subsequently Lhanges  m  Ad4BP  S} 1 expression -vere examined  in  ovary

dumns  scx  Lhdnst  ubmg  real  trme  PCR  analisis  A  cDNA  encodmg  Ad4BP  SF  1 -as  cloned  from oidr!dn  tollLLILs Ph)legLmL LrLe analysb  of  goby  Ad4BP  SF  1
indicitcd  hTgh homology to  othLr  tLILost RT  PCR  shox-ed  lhat Ad4BP  SF  1 vuah  expressed  in  genadal tissues bram and  kidnei Rcdl iinnL PCR  mtl)sis  reyealed  that

expression  ot Ad4BP  SF 1 declmed sharplN  from femile to male  Lhange  dnd  inLreasechn  rnaTL to fomale Lhange  These results indicate that Ad4BP  Sk 1 might  pldl
important  rote in sex change  ]nd ooLvtL  dLwlopmcnt proLLbb
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