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FXPRFgSION  OF  THr  THYROID  RELATED  TR4NSCRIPTION  FACTOR  OENES,  rlT  2 AptD  PAX2SS  IN  TTIE  ENDOgTYLE  OF  4DI,I  T  AMPHIOXUS
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    [he  endosL)le  Ls  a  phnr)ngeal  organ  of  (JToLhordata  Cephilochordttd dnd  larN t] Cyclostomata Thls organ  sccrctcs  mLicus  protems for mternal  fitter feedmg i

teed]ng sl  stem  that must  haive developed in  Lhe Lommon  dnLLbtoi  ei  thLsL bubphylt  I'urthLrmore the endost)le  has also  a  series  of  functions that parallel those of the

ivLrtLbratc thLroid suLh  as iodinc upt tke and  th)roid peroxid ise icuviby Theretore the endogtyle s  a ke) gti LictnTe  to under"andTng  the er]giii  and  es otution  ofth}  roid

as uell as chord  rte bod} plan In the present stud} s-e tnT esUgated  the expresslen  patterns of  th}ioid  iehted  transcnphoi]  lactor genLs foi TTF  2 dnd  Pai2)8 in adult
amphioxus  bi me  Lns  ofthe  "hole  mount  tn  vt"  hN bridization hxpression  of  TTF  2 -as  deleLkd in  thL  LhNroid  Lclu-  alcnt region  (7one 6) ot the arnphioxus  endost>le  as
same  ag  lh  tt  of  IPO  -hich  LnLodeH  Lhyoid  rel  Lted  differentTnted marker  On  the other  hand Pax2iS -as  not  expresstd  m  thL th)roid  LquivnlenL  rLgron  ho-LsLr
expression  pattern  of  PaLtS "is  similar  to that ot  TTF  J -hich  enLodes  thNroTd  Te]atLd  ti lnsLmpLon  faLter ThLbL metccules  might  brmg  uts msight  mto  the ei  olution  of

endost)lt  and  Lhvroid
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    T-o  terms ot the thghtless leaf beetles betonging to the ChrJsobntt angustiLoMs  speaes  Lomplex  aie diyLnbuLLd in thL southcin  bubutb  ot Sappoio Hokkaido
northLrn  Japan Thcb ire  basicali) paiapnnc kedmg  en  the sime  kind ofhost  plants Prevoug  studies  resealed  th it there -as  rnther  strong  sexLLal  iselauon  bLLv-LLn
theni md  there -as  reduction  of  fertihtN m  miles  of  Pt  h)brids Ho-eier  alloi)miL  dnal"Lb  rL}LalLd  thit niturd  h)bllds "ere  eccasionatly  found in  ier)  nirro-

hybrids fones  formed at the bounddr} oi Lhur  dibt]ibutiell Thc  prtsLnt  studi  -  is conducted  m  ordei  to ieassess  the degree ofpiemating  ]soTation  using  ri fiLld LaEL
(length 7m  -idlh  7m  higl]t 3m) -TLh  host pl tnts  m"hiLh  the t-o  forms were  relcdscd  In this Londition  rnatmgg  betueen the  t"o  rnrms -ere  more  frequenL tb in these

pre-ousl} obsLrsLd  m  thL 1tborttoi} FitL ot oftspring pioduted m  the Lage  is also reported
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Michio Ishiharai Yasutomo  HTgashiura2 Nanaku  Ono'
]Biologit]I

 LabeHtertr H)ogo  Cetlege of  Medicme  Nishmomi}a 663 8{()1 [apan and  

'SLhooi
 el Lile SuLn"  Tokio UnixLrhit) of  PIHnndc} and  Life Saence

HachioJi 192 0392 Japan

    En t9g6  sumTner  "e  discoi ered  the dbnortnd  temdle  -hich  produecs onl}  Iem  ilL progLnlr (Wt reter  Lo suLh  i fem  ile Ls a  monogenic  fern Ue) The  diughters ot the
mon"gemL  itmalL produLLd enl)  tLmtlL piogLn}  ]g  un  -hen  the) crostsed  "ith  sons  fiom the normal  feinales The maternallfr  inhentcd  L"eplasm]L  idLLor kiikd mdk
Lmbrios  Bogddno-icz et  at  (2000) had imegngated  the haplot}pes of  the mothes  m  the "orld  -hiLh  "trL  diudLd into  four grades btsed on  the mitochondnal  DNA
haplot}peg B] oui  mvegt]gationg  the  hJplut}peg of Lhe monogeniL  fem Llc- belonged to the most  common  hiplotNpc obtamcd  m  Honshu bubbpeues  altheugh  Lhe
monogemc  females v}ere found ont} m  the area ef  Hokkaido subspLuLs  ThL rLsults  bLLome stieng  babJs that the monogenic  femaaes brought bi the crosses  beL"een
vubsptuLs  IIe]shu ftmalL dnd  subspL"Ls  Hokki]dn  male  As  tt preiing this eoldschmidt(1930)  sho"ed  that subsLdnuatTv  onlx  lemile  progeny(P4S fem  Lles  and  nne

rndle)  vL is  produLed in  the backcrobs bet-een  Fl  femalc (IIonshu temalc x  IIokkaido male}  and  Hokk[udo male  The  theorlr of  (ioldsLhmidt "ho  conydeied  the
maLund  ULtor db ] in  tler  dLtcrmm]nt of  femate sex  dese-es ieidluauon
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    The deep sea benthos mhabitmgaiclaui  ck  constant  phi giLal eni ironTnent haNe long been Lunsidered  te reproduLe  throughout  the }c{r  IIo-cvcr rcecnt  c"dencc

suggLsts  that benthit tnicrtebrites  h,-e i seasonLi  reproduLtiie  LNcte  Although O  sarm  sat sn  is LhL most  domTnmt  spcueH  imong  the deep sea  benthesm  the gea of
Japein charaLterized  bi a  deep sea  "ater  mass  its ieproduttixe  sLale  is unkno"n  Wt  sLudiLd  thL rcproduLtive  bio]ogi et this ophiuroid  penodicall} collected it a depih
ot  2iOm  north  ot Sado  istnnd  ThL  annual  rLproduLLue  LNLIe  -  Ls  studied  blr the  gen  id  index  (CJI) method  and  b} hlstological ebscrNations  GI for both sexes  is io" est  m

Apll1 l rom  June to October coiitinuous  gi o"  th of  gonads  -as  sudi  as  i qmbLquLpLL  ot  gimLtegcnebLs GI  -  is highest m  Vebru  Lr) "hen  the luniens of  the lestis  ind

oi  ary  regpeLhveTs  filILd -ith  a nuinbLr  orspLrm  dnd  full dLiclepcd oi i Thc org  ]nic matter  tn the boltom gednnents  s  meieJsed  m  Apn] sugge"ing  a  seasenat  sign  il of

feod  vupptv  foi Lhe ophiuroid  m  the bathlal zonc  This stud)  contiimed  that O  saistt  sarstt  exhibits  a  distinct annual  reproduLtixe  -Lle  -hiLh  mdN  rLldL  to  LhL sLasondl

LhdnELs  in  food
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    Members  ofthe  genub  Wolbdchia are  nckcttsn  likc cndoccTlular  baclLria iggouaLed  v-th  TnKeLts  and  etheT  uiNertebrates  Infection with  Wolbaelua  ottcn causes a
-ide  rangc  et  LttLLts  oll thL rLproduLtion  md  physiotogy of  irthropod  hosts such  is  cytoplasmiL  mLompaLibiliti  pdTthLuogLnLbih  tLmmizition mate  killmg etc ln the
tdzuki bean beetle Callogobtuchus chineng]s "e  ]dent]fied a strain of Wnlbachia thdL -ds  resist  int  to antabioucs  and  sutNectcd  to gex  hnked inhentance  Detailed
anal}ses  rcsLaled  that the Wotbathla stram  hab nu  imLrobidl  entit}  but is a  genoime fragnicnz of  Wolbachta endosNmblent  transferred to the X  chromosome  of  the host
insect  lhib studi  prouiaed the first duLhelltiL  Ldsc  -1i:re  honzo"tdl gLnc tidnsfcr  fi oni  i s} mbdotiL  mictoorganism  to a host niulticellular eukar)  oLe  uLLuriethn  n{Lure
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    ThL phptophrisoug Iad}bTrd beeLles belensTng to the FPttaclma  Ltgtntteetoma"ttata  spLcies  Lomplcx  arc composed  ef four Nerl Llosellr related spe"es  that -ere
ctassthed  into  group A  CE vistntioLtoina(utata)  and  trc]up B  (l'nipontfa l JaTutonm  l pustuiosa) WL  dctermined a  part of  16S rDNA  of  endos}inbiotiL  bdLLend
obtainedfrom  all the four lad}bird btetle spLuLs  and  tndl}zLd  thur  ph}logencuc  ielauonshipg  uging  Neighbor Ioining method  Sunbionts ofeld]  of  Lhe t-e  beette
group- tonsL]tuLed  anionoph}leuL  group !nd  those  ofthc  three gpecics  ot groupB  sharecl the same  sequence  1he resultssuggesL  that Lhe diyersLnLL of  LhL sNmhmntv
fo11cmed LhL diiLrgLnLL ot  thL two  groupH ef the ]ad)bird beetles
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    Pheiotrupes iaeitsrrFariis is one  of  the cominonest  dung beetles in  Tapan dLvel1mg inamh  in  forLst habit tts Pievious  szudies  demonstrated th it th]g speLieg  exhibited

a  dimorphism in  thght mugclL  Beetles "ith  "ell  deleelbped musde  x-eTe distributed in the southcrn  part trem the Toheku dlstrlct m  the north  to K)ushu district m  the
south  "heteas  those "ith  unde}eloped  musLle  -eTe  disLmbuLLd in thL northLrn  pdit Hokkuido and  northern  Honshu 1he t-o  forms bho"ed  i  mosaiL  divLribuLien in

norlheTn  Honshu  with  slrmp  LtnL  oLLurrenLe  Ln Kome  colleetmg  sites  To  msestigite  the ongm  of  the fughL musLle  dimorphism  Tn  P  taeLittiiatuf "e  deteriu)ned the
sequenLeH  of  mtC  O] gene for 36 indiuduals  troni 11 gites  and  constiucted  gcne ucL  and  1 pepuhtion  tiee usmg  tlte Neighbor Jommg  meLhod  The rLsult  F-ggLsLLd  LhaL
P ki"istnat"s iniaded  hpan  Iiem suuth  md  suLLtss-cti  expanded  theii iange  north"ard  Beetles trom suuthern  Iapdn wuiLh  dLidopLd musLlc  -uL  par]phylctiL
d-eiged neir  Lhc ollgm  "hereas  tll the beetlcs "nh  undciLloped  thght muscle  -eie  mUuded  m  a  deriied moneph)letic  group compiising  thL norlhcrn  Japin
populations
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