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    The 46 dmphibnn  lners sho-ed  iariety  of histologlcal znrages  but anurans "eie  thc same  image  as m  mammah  m  1iverg lhe  hepatoclrte ynusoid  Ll struLturey  ot the

amphibian  ]isers were  elassihed  into  three ditterent types cord  1ike torm  tubular form ind  sehd  term  The  hematopo!etic cells  were  obse-ed  in  thL Len]LLniL  Li"ut regionN

ot  the per]hepatic subLapsular  and  Cvli"on s Kheath  but not  amurans  exLept  Bomhina  and  Xtnopus  As  phvlogeme idNancement  is graded frem  low  to high thc paienchymal
am  angen]ent  pregressed from solid  or  tubuTdr fom] to cnrd  hke foim but the mycleid  struLtuics  -ciu  lluL mvulvLd  anurans  We  dernonstrate that this gtud] s  the first to dt" egtlgate

amphibian  hiers ph}logenieally arLd their arehiteaura] differences are shewn  in the  inute  of  hepat]L ontogenesis  In hLpdtiL oniugLnLsis  thc torrndhen er  the parenchymal
arTdn.Tement  Ts LLquired  phylogeniLallv but the uLLurrenLe  of LhL m}tioid  Ldts  mly  be rclated with  thL dc}elopment ot the munulie  s} gtem  in spleen md  bone  marrow  This

sLudfr  presenLN tL deLn]lcd descnph{)n  c)f hepatic architecture  m  46 imphibian  1rvers bs 1ight tmcroscopy  and  extensiiel}  discusseh the phvtogenetiL vcwpoint
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    This stud)  presents a  detailed descllption of  hepatic urLhiteLture  thc co]mcLt-c  tissuL d) LolldgLn  fibLrs rind b)iLuLuldr iibers in 60 leleost hNers bl 1ight nllcrescopy
and  extensiiely  digLuggeg lhe ph} logeneinL -ie-pomt  The lrverg vuere  perfusion fixed via  the heart or  the porta1 ycin  -ith  4W  paraiormaldeh)de The speumen-  were  embedded

in pdrdtlm  SuHl  4 lt rn  stLhonb  -trt  ebLamed  nnd some  ot these -ere  btaiiied  "itli heinatoxylm eosm  Aiid these specimens  vgere also secuoned  into  g LL m  sljces  dnd  stdmcd

-Jth  Sdher  to detect the cn]lagen  tibers and  the reticul  Lr tiberK TTie ibundant  et  the Lollagen  tTbeis of  the Grisull sheath  vvas  usually  deficlent compared  "lth  rhe 1ertebrate

mcluding  umphJbLans  but as phylogenic  adlanccmcnt  ig  gradcd from  low  to  high thc  abundant  ot  the cellagen  tibers ot  the Gnson  sheath  hab mLreased  The  abundant  oMhe

reticnlar  tibers m  the hepatsc lobule vbas  well  de-eleped except  ef  C}pnmtormes and  CJobioidet
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    UsTng S6 Teleost 1iver- -e  examined  the  LoirelaLion  heL-een  sLoralge  orneutrLl  lipid to figh 1"erg and  ph)togemc advancement  of  tishes Moreover  it made  co;nparatuye

gtudy  ot thc correlauon  ot  thc gmugotda]  gtructurcg  and  the bi]iaiv sNstcrn  which  arc  hcpatic architecture  ln hepateLNte the qu[mtit) te be sLered  of neutral  hpid "as  aimost
changeless  by seasonal  Lliange  and  as  phylogemc adiancement  is graded from le" to lugh tended  to dncrease  T]ie sinusoiddl  siruLturcs  of  PciLiformLs whiLh  is n  high rank
ph}logeniLally dnd  Tetrdod[mtiformes is net  deseloped Lhere vvere  many  qu  mlaues to be sLored  uf  nLutrdl  1ipid and  smeL  thL blllary s}stetn "as  deie]oped hai dng  chiracterigtic

mLLftb{)11sm  dbouL  sLordge  oi  neuLrnl  11pld Lo heptLtoL)te vvas  suggesLed
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    Lancelers collected  off  cdpe  Nomarmsiki m  Kagoshima prefectLve undcr  d  pr[ljcLt {if JAMg  1 VC  in  2003  x-LrL  idLnti  fied dli a new  NpeueN  and  named  As}mmetron  mterum

b} N]ghika"ain 2004 Here gurMce  of  the bods and  fine gtruLture  ofthe  gpernmtoioa  of  the nev"  speeics  wLre  studiLd  b) sLannmg  elecrren  nllcroswm  and  transmi"ion  elearc)n

miLrusLeps  kspediiel)  One o"he  ts pes ot cihd em  the bod] surtace -ns  drtferent trom but stmctLIre of the spermatezoa  was  sdmd]ar to those  kno"n  tn the genus BranLhioHtomd
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    C'}dostom itd (extant igndth  ms)  Lonysts  ot  h ighHhLs  md  ldmpie}s gmLL thL LvdostomLs  dbLrgLd hom  tht lmedge leeldmg lo gnlathostomes a; the earhest  phase  of  ier

tLbrate Lvolutlon  -arious  krnds ot  blological studics  hl}c  been  conduLted  at lhe  molecular  lelel In thls  studl  we  pertornied a  seiies  ot  moleLular  evolutTo"  Lry an  Ll}ses  usm.u

the nucleotade  sequences  already  reported  m  L)clestomes  We  fust reiie-  the ph)logenenc  studies  reg  ifdm.or  the eioLutiondir)  peyuen  uf  L}Ll"sLornLs  dnd  repoTL the resu]ts ot
our  own  analyses  toLasmg on  GC  LonLent  ot  LvLlostome  genomes and  eLolutionari  distances imollg  Lyclostomes  tn addrtion  -e  provide peispett]ves to-atds  thc L)LlostemL

genomiLs tn relatscm te 2R Ct-o reund)  genome duphLation hNFK)the"s thelt is Lssumed  in the earliest  pdrt of  lhe ierLebraLe  e-otLMon
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    The biyalNe mollusLa  is ongmated  from monoplacophelan  like smgle  shell plate ancestor bs divding its shelt  plite at dorsal mEdlTne  h"ige Oui  iescdrLh  d]ms  te rLvLa]

the omgin  of  bLvdlvan hTnge formdrion meLhamsm  We  hlrpothesLzed th Lt b]-al-i L hmge wds  ollgin  Lted froni gLstrepud trochuphora la-ac scntral  tmdhne  hh expresslon  -as

dLLeLILd nL  gdsLr{)pod LroLhoph{)ra  ]aTvde ventrd]  midline  Le]ls  so  "e  obtaind  biialwa  hh  expression  patte"i dati to reieal  -hether  hmge  fermatson mechamsms  was  origindtcd

trom foenral  rmdline  er not  hSt expression  ivds  dietected at the postcmor  up  ot  thc hingc just bcft)rL hmgc  appLaranLL  aiid  anLLrior  tmd  pusLenor tip of the hmge -ith  appearance
of  hinge Ihese expression  pltterns suggest  that HH  bignihng  play reles  of  hrnge fortnation Se -e  promete tunLtaonal anal}sis  ot  IIII signaling  at b-  alva hLnge formatTen b}
hh bignalmg  mhibmen  expenment  The origme  ot bn alua  hmge  from gihtsopod i entral rmdlme  -ab  undear  because ientral  nudlme  Jike expresynn  was  not  shes-n  at bLidlNid

Whether  h-  ilwd  hinge vL is erigindted  trom  ientril  midline  vLL]1 be solsed  by  another  ientr  tl midhne  expressmg  gelle hraLhvun expression  ailal)sls
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    ln Echinoderm the 1iriae show  morphological  Nariation  Echmoid ophiureid  Lrmoid  and  holothnan have HpELuTcs  whilL  stdrfish  ldrsdL d{) net form m)  spiLule  In this
stadN  ue  Lried  lt] undersnnd  molecuhr  esoluhonais  btLkground  foi these Larntions  m  ]arial spkule  Ets and  tix transcriptsonal  tactor are  kne-n  te be  mvol-ext  in  skclcto

gLntys  m  std  urLhin  embryo  Thtsc cxprLsyon  is restriLtLd  tu Lhe skLleLogenic  pmmary  mesenchvme  and  these geties aLtnate  exptession  of spLcule matnx  proteins We  inies

tigtted e]pressLen  et thc :ts md  atz homologuc ot  stdrhsh  4fterrna pe[nnijera dnd  bmtilL stdr  AmpJ"phoks ko[fm dnd  compared  these expression  vvlth  sea  urehln  ernbl)o

In srartlsh and  bnttIL star etnbrvo  Fts transenpts vvere  restncted m  mesenehlrme  cel] and  archenternps te be  inLaginated  Britlle st ir 41A is expre"ed  in onlx  inesenLhyme  Lell

"Lule  its expression  is detected m  cells  of  the np  of  urchenteron  and  the left LoelomiL  ieHitle  m  staJtish  cmboo  [hc cKpru"ion  of  rts and  Ala -ds  TestriLted  m  endoderm  cell

in bnltle slar  staTfish  `md sea  mchin  We  z-]11 report  eioltMonar}  history of  lanal  spiLuie  m  echrnederm  lanae
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    The scmor  duthor  iniestsgated  di}ersit) and  distmbution of  tcircstrTdl isopods  in  IIdLhL]o jima d"d  Mikuidjimd islands  m  Tukyo The fl-e bpeuhc  terrestnal lsopods  are

kno-n froni izu islaiids up  ro no-  Ho"eier both sml  and  seaside speeies oeLur  for -hach  there me  fe- pre-ous iniesugatJons  of  species  dixersLti ThcrcforL ihL d-Lryt)

ot  terrestn Ll isopods  Ln  Izu Tshnds  hds nut  been  iLLurdteh  darified Espeuallv  terresLriahsopods have  not  bten m-Lshgated  pr-]ouslw on  Mlkura lmla lsland  To exlstmg  sum  e>

of  ILu islands  ind  Ogdsd"dra  isltLndv  is  added  Lhe  resu]L  of  this  in}esLigation  and  we  iepoit  Lhe  d-er"1>  ot  terreitrial  isopods  m  these  islands
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    PulttengthcDNAgforhatLhingenLwmeKs-ereamphfiedfromRNAofA)u(Pl"ogrossusalnvLhsttrt-tlis)andJapancseanchev}{Dtgratdisytrpomcus)cmbiyosbyRACF

PC R Wholt mounhn  "te{ hybndiiahon elnal) bb  revealed  thd  those geneh  "ere  speciticall)  expresbed  in the lntchrng ghpd  eells  1he genomic  clones  of  hatclvng enifo  me  genes

(HC E) ot  A}u  (AvHCF) Iapanese  anLhm}  (ALHC[) milktTsh  (C'hanos fhartor)  cMfHCE) ncon  tctrd (Parat harodon mney)  (NLItCL) tkctriL  cel  CEIectropiiorus eiectrxtis)
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