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XY  SEX  REVERSAL  CALSFD  IN  INTFRSPFCJFIC  HYBRIDIZAT[ON  BETWLErw  ORYIIAS  LATIPES  ,VgD  O  COvePTNOTVS  CORRELATES  "ITH

VARIAM  EXPRESSION  O}  DMY
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    rwo  ctobety  rctated  mcd  ik  i bpLuLb  OrJ iias  iatrpes and  O  (urvinotus  have D V}' that is required  tor male  development m  O lattpc s in reciprocal  inatmgs  betvveen
O  tuntnotws  and  two  inbred  gtrains cHNI md  Hd  rR)  ot O  latipes somc  E i XY  h}brids dcvLlopLd as ftmalLs rhL d]fiLrLntes in  XY  sex  reiersal  ratie  in  interspeufic
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Lur} baLkgreundb As d-holL  thL DM)  expressions in  Fi XY  hlbrids just after  hatchmg depended on  Y chromosomes  Variant DVl'  expression  patterns appear  te

correlate -ith  XY  sex re}ersal iatios Thcsc rcsults suggcst that XY  sLx r"Lrsal  ]n inLerspecit]L h)brids is Lausecl  b) the difierences in  the regu]atory  region  of  DV}'

expresslonrwLW
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    Shirakami rneuntains  ib  one  ofthe  "'ortd hentage site The specimens  of  fresh-ater planaman  Sadka  aun(  uiata  -ere  celleLtcd  trom  thc  mount  "ns  "id  k trNologTLdl

analisis-as  perfbrnied The  Lhromesome  numbLr  of  Lhe gpeumLns  LhaL -e  exammLd  this hme  wis  2n 
=

 12 n  
=

 6 17 kinds ot  chromosomdl  polymerphismshiie  been
teund m  diiterenL popu]ations oi S auncutata  In the alreadN kno-n 17 karlrotypes the first chromesorne  is submetacentmc  (sm) Butm thc nc-1)  discoi crcd karsotypc
thL first is onllr  onL  ]argL mtLdLenLriL  Lhromosome  (m) the seLond  is a pa]r ot acrocentriL Lhrornosoines  (a) the third is consisted of three acrocenuic  chromosoillcs  ( i)
thL tourth  is  i  pdir ot  subtelocentmc  Lhremosomes  (st) tnd  the fifth and  the sixLh  are  both d  pair oF  -malJ  mehLentnL  Lhromogomeg  (m) Tha[ ig 1m+2a  

"-
 3R+2gt+2rn

+?m  This ne-  karNotvpe is remarkablN  dtfterent from  17kcir} ot}pes  dlrc  id}  rLportLd  Shirdkdmi  meunt  tinvs  ilso  an  TmporLant  region  m  the -e-  point of  ka-otNpic
NrinaLlons  of  S altn"tiata
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    The medaka  has an  XX  XY  mechanism  of sex dctermmation It -as  csrabhshcd  that Y  specitlc DM  domaln gene D VThas  crucidl role in male  deieloprnent blr the
hndingt-cnvld demed  XY  iemale mutants  To  find nevif mutants  ofDV1'-e  -idely  suri  e}  ed  medaka  -ild  poputations ]nd  found 26 XY  bcx  rLvLrsLd  fcmdkb irorn 13
loLalmes 19 XY  sex re}ersa]s fiem ]2 loLaliL]es were  anal}ied  geneLicilh Jnd  alt were  ludged Io  be  Y  Tinked mutantg  In the picgcnt stud)  -c  scquenced  thc protem
eoiding  icgion  nt DVV  tnd  cxdmmLd  Dlf}  LNprLssion  at () da}s after  hiLLh]ng (dah) usmg  l{I PCR  ln resutts  these mutants"ere  ctassified  mte  three groups  (1)A
smgle  nucleotide  insertion  or  deletionin exon  3 of  DVV-Tth  atlame  shTtt  and  piLTnatuiLtLmimation Aomo"  Aitu bringt SuLu AwaTa  Kurobe  and  Aki (2) Redaced
urehmmaLed  D  lf ) LxprLbsien  atO  dah tMiu  "akamatsu  Shirone Kesennuma  and  Oura O) Large insertion or  deletion Jn exon  6 Saigo So t u  "e  Lamnterpret  the  Y

hnked factor rvhiLh  mduccs  XY  scx  rcicrs]ls  as  PMr  niut]tienb  BtLduvL i)Vl i-utations  ma)  iiet  be hdiTmful aiid  sur-yc  in natural  habiLats sLreemng  of"ild

populationg are  ugetul  in  Lollectmg  DII)  mutmts

THE  SEX  DFTERM[N]N(.  GENE  Ob  ORYIIASMEKONGESSIS  IS LOCATED  ON  A CHROMOSOME  HOMOLOGOIS  TO  NN  NI TOgONJAI  RFCION
oF  o  ia11prs
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    On"Tas  Lutvnotus  O  kaon[n"is and  O  n"kengcnys  are  most  closeL)  related  fishes te thc rncdaka  O iatipes and  all of thcm  hd;c dn  XX  XY  meLhdnLvm  of  sex

deLuanmdtion AILhvugh PVf)  aY  lmked bex  determmmg  gene has been idenufied  m  O iatpes and  O [umnolus  it hag net  been teund in  O itt7ontnsiy dnd  O
mekongensrs  MoleLulnr phlrlouenetTL analvsis  suvgested  LhaL D lf Y' oLLurrLd  b) duptiLahon of  D tlRl J lfLer O J"LkongLns"  "ns  dlLLrged trom a  common  dncestol ot
LhL othLr  HptueH  mdicaung  LhaL the sex  cletermimng gene ot  O  inEkongLnvs  cin  be different trom P  lf} In the present studi  "e  se  irched  for sex  hnkcd DNA  nHrkLrs

of thc O ntekongensTs usmg  mLdtka  LxprLssLd  KLquuiLL  Lags (bSrs) WL  feuncl thlt fourY  1inked markerg  mapped  on  LG2  ofO  icttv)" -ere  1inked to  the sex

cempletek  (n 80} Thcse rcsults  mdicate  that thc scx  determmmg  gcnc  ef  O  niekongensis  ib toc ited  on  t chiomesoine  tltdt is  hemelegous to an  auLoseme  (I G2) uf  O
iatip" suggestmg  that the gene is  diffeient from 1) lfV and  the  sex  determmLng gene et  O  iu7on( n"ts  mdppcd  on  L{J12
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    Medaka  On2ias iatpes hds an  XX  XY  sex  determJnation s}btcm  Hovifcvcr ippioximatcl}  1Ok ot  -ild  fish wLrL  XY  tanales  or  XX  males  In this  studi  we

pLrlormLd gLnctic inalysis  ot  m  XY  tLmnlc deri}ed trom i  -ild  pepuldtion ot  Shirene Nllgita pretecture We  crossed  the XY  female wth  ni  XY  m  ile of  the Hd  rR

inbied  stram  ln ki XY  mdi"duals  that hwe Y  chromosome  from Shirone beth mdtcb  dnd  femdles-crc obtnnLd  On LhL etliw  hand Fi XY  ind]uduals  that haieY
Lhromogome  ofthe  Hd  rR  strain -ere  all rnaleg These resultg demongtrated thal the XY  female is a domindnt mutant  hnked to the Y  chromosomc  Next i mdle  er t
fem ile }i XY  indivdudl  that hase Y  Lhroniosoiie  of  ghTrone were  mited  -tlh  the Hd  rR  strairt In Lhe progens  of the Ft XY  temale both XY  malcs  ind  fernalcs -ere

obLained  On  the oLher  hanti XY  md-iduRlh  from Vi XY  male  -eie  all miles  rhese rebutts  suggest  that an  autesomat  modifier  is miolNed  in  tbe occurrcnLc  of  thc XY
feTnileEITHER

 OR  }tZL4S LtLZO  STNSfiS Y  OR  O  CbR  F7/NOTt5  Y  INDUCrS  MAI  F  DFVFI  OPMFNT  IN  THEIR  INTERSPEUFIC  HYBRIDS

Keitd Tamka  Satoghi H1rn tguchi  MiLsuru Sakaiiuml
Craduate  5cheol  ot  Science and  Technologi  Nllgati  UniiLrstt) rvllgdtt 950 2181 Japan

    Three  LloselN  relalted  spe"es  OrJ  7iag  tatrpeT O  [urmnotzav  uid  O  htionenT" havL 1ll XX  XY  sLx  detLrmmnLon  mechlnism  O  iahpe" and  O  {ur"notus  haie the
DUVgene  vvhiLh "as  first ]dentfied as the male  determm Ltion gene on  the Y chromoseme  (LGI) of  O tatopcs Ho-eNer O grxzoftensts ib deNoid ofPlf}'  ind thL hLx
Lhro]iosomL  is proivLd ro bL home]egous to an  autusnme  (LGI2) oi O  ltttrp(s It s expeLted  that an  unknogn  gex determmmg  factor other than  DV)  is exerted in O
htfonensis,,...rY,e,.CIO,gig,",.i.S,eX,,'e.i.e,"i:'i,d,X.Y,,,iEn.'tll'9t.O,,"7.0,",e,)l;1',,,"\.h,i.i.XY,,.",i,",i",O.t,O.C,';",::".`,"6`7,,L':La,i.",,:i,lll?.r,i;IJh.f:,",r.g,l","S,l,P:,",O.f{b.P,'i{lftM,;re,,Ee,;el,?l#ie8,O."d,ii,1

indic[ites that eithei Y""' er 
'Y""Z

 can  mduce  male  de}elopment m  interspccific hl brids Our  rcsults also lmply  that thcre are no  cplstatac or hypostatic interactions  bet-een
the t"o loci (L{Jl is  LG12)
    Some  mdiududls  -hith  have neiLher  Y""' nor  Y]"7 H]so  deLeToped ]nlo  mile  suggesting  that addmon  il tiLtorg can  itTeLt  the sex  determinauon in  hL biids
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    Gevus Ovmas  represented  vLiLh  med  ika  (O Jatrpt s) ig beLoming  a  po"erful model  amrnal  oi  dezelopmental  and  eiolutionnry  gcnctics Companson  ot  tts usual

pigmLnt  (opsin) rLptrLoirt  te LhdL ot iLbHfish  Lhe enlv  hsh "ith  its Nisuil  opsin  repertoire  Lomptetel}  charaLteriied  "ould  greatt} progress  eur  undeistanding  ot  the
eioluuen  nF  fish vtbllal  "stem  -hich  is gredttv diversificd vtith  thcirdrvergcd  "sual  LLologi  As  a  first sLLp  Lo-drd  this goal we  atLernpLed  to isolate  all the wsual  opsin

genes trom the medaka  genorne and  elanfi absorprion  spectra of the pigments bv reconstituting them  We  sho-  heTe that  medak  i has t-o  ]ou  of  red  (Ln g 1 ind  L  W  S

2) grecn (Rfi2 1 dnd  RU2  2) dnd  bluL (S rv52A dnd  SIVS?B) alld  Hmg]L  wp}  ultra-olet  and  rod  opsin  genes  in  the genome  among  which  Lva Y 1 RH2  2 and  5 "JS2A
aie  novel  The  peak absoiption  spectra  ot  the reconsututed  1 l etv retmal  photopigments difTered greath between the two  grccn epsms  4S3  (Rll2 i) and  490 nm  (RH2 2)
and  atso bet"een the ts-o btue opslns  439 (5 "IS2A} and  4e8 nm  (S"S2B) These hndlngs ot iunetional d-ergence congtitute a sohd  basis tor further evolutionary  and
deielopmental btudies  of  fisli xisual  s)  stem
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