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ANALYSIS  OF  NONEL  mRNA  VARIANTS  OF  PERIOD  GENE  IN  HONEYBEE,  APLS  CERAN4  JAPOAICZ
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    The biologicat clock  is reguldted  bN clock  genes and  their protem  products  Pemod  is ene  ot  these clock  genes  dnd  the molecular  biology ofpeired  is -ell  studied  in

ins"ts  PrLuoust} s-L  haiL rLporttd  L--omRNA  vdriants  pLr aiphdand  pLr bLta vvh-h  trL considcrcd  to bc gcncrdtLd b) dttcrn  invL  bphung  ThcsL idnants  mighthaic

gome  important  roles in the biological clock  ind clock related behd"ors of hone}beeg such  ag gun  cornpass  tirne rnemor}  and  tirning ot mit]ng  tlights In th]g gtud} -e
repert novel  mRNA  -arian:s ofp"Jod  gene m  honevbee Apts cerana  yapontca From  the anal)sis of genomic DNA  these no-el  variants  are atso considered  to be
generated by the alternative  sphcmg  of  lhe  t)pical gt ag  mtrons  "'e kept the honeybee Lolon)  under  the hght dark Ls  cles  (LD = 1? 12) and  analyzed  lhe cxpresyon  ]eie]
oftotdl  i)ettodmRNA  in  brnms  and  musLles  b) real  time  RT  P(  R  Simultuieousllr vve  uidlyedtheexpression  iatioot  these nertodmRNAvanants  The results  showed

that the expression  pattern d]ffer between brams and  musc]es
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    "rcddidn cloLks  m  dmmdls  regultte  the tmimg  efmolecular  ph}siologicdl and  behavioral rhythms  En-ronmental teaturcs such  as  photoperiod  and  tcmperdturc
c)cleg  resct  thege bielegical ogcillators  enabling  antdcdpauon  ot  dawn dusk and  season  In Doros{u)hila m(  lanogaster dock  genes hive been identihed  that are  necessar}

for circadian rhythms  The  ctock genes expressmg  in pacemaker neurons  of  brain regutate the dailN rh)thmb  but several genes are expressed  m  penpherRl tissue Atthough
Lhe rnoleLul  Lr meLhanigms  or  urLadian  doLk in  the brams are  well  doLumented the speufiL  fiLnLtions outside  the brn]ns are  unknowii  Fo  inNestTgite  the eiiLadlan

svstems  at  molecular  leNels ]n  head and  peripheral tissues vife demonstrate express]on  anal}ses  ofD  mE  iano4astercloLk gene homologuesin  Bc"rnb)xmori  Norther]  blot
dn  il)sLh  show  thdt thL deLk gLnLs  arL LxprLbbLd  in  larial hLad adult  hcacl tLst)s oidn  ind  thght illusclc  The fiLt suggests  thc prcscnLc  ofinclcpendcllt  photorecepuve
"rLadian  LloLks  throughout  Bonvbix nfon
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    ThL  goldLn  idhbiLfish  Yigan"s guttatttr is  a  dLfimtL lunar s)nLhromzLd  spd-nLr  dnd  rLpcdts  spdwnmg  at  thc tirstquartcr moon  durT"g thc spa"n]ng  beabon  At
present  it is obscure  ho"  eues  trom the moon  are  recognized  by this species  and  conive}ed  as  endogenous  rhythm  The aitn  ofthe  present stud)  vvas  to ei atuate  moonlight

percepuon m  the cultured  pmeal gland ot this species  We  ineasured  me]ntomn  secrLtLd  m  Lulture  medium  undcr  iarious  Londitions  usmg  timc resohcd

flueroimmuneabsiy Mct  !tonm  ILiLl m  thL mcdium  duimg the hght Londition  wab  highci than that during the dark condmon  Under the constant  dark conditions
melatonin  Tncreased  during the sublect  night  Under the constant  right condinon  melatonin  changed  at  lo- levels After the pineal gland  -as  exposed  to moonhght

LondTtions  me]aLenin  leielg decreised rapidl]  nnd  signlfiLantlv Additionally "hen  eonLmues  uLJture ef the pinedt gldnd -ds  done trom the sull1ight to the meonhght
mLrease  of melatomn  levelb -ere  mhibited  These resulLb suggest that the pmeal glind of  golden rabbitfivh  Ltn  rLLognizL  hghtntsv of  tht mght
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    Pigment  disperyng  fLLLor (PDV) is J  neuromodul  Ltoi peptide funLtiemng  forurLadian  rh}thmiuti  The  precursor protein Lonstbts of the sJgnal pepttde PDJ
associated  peptide  (PAP) d]basic Lleaiage  hite PDF  and  amidation  signnl  In Lhis stud)  h) uyng  seyeral  diifurc]Linoneclonal anUbodiLs  HpLufiL  for LaLh  pLpLidL apcl
proLLm -L  inilvLd  lhL lo"lvdtion of  thL prLLursor protun PAP  md  mdturL  PDF  m  tht br ]in ef  houscfly Musca  domesticd immunocytoLhemicalli  Muscd  PDr
piceursoMs hkcl) dcgridcd to PAP  and  PDF  in its piocessing For identitication of marurc  PDF  it ig a requigite to deteet gimullanLouglN  the immunoreact-e  gignals bb
both dnti  PDF  

A"
 terminal and  mti  PDF  C termin]1  amide  antibodies  The signats  by anti  PAP  and  anti  mature  PDF  -ere  found m  the cetl bodies and  axons  On  the

other  hand PDF  precursor protem "as  found onl)  m  the celt  bodies These  resutts  mdicate  a  clear  profile of  proces3mg and  amidahon  m  lhe Lytoplasm

TmrnunoL}LoLhemiLal  lnITIsis  by a  cornbintiion  ofanhbodiLs  -iU  be also  digLussed  Lo differenuaLe the  PDV  sign  ils  ind  other  Lro"  re  iLtTvitTes
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    We  found t-o  types of  externalli  different coronal  podia m  Ptadiina sr tosutn rhe one  on  the oral  side  had a sucker  at  the tip and  that on  the aboral  side  "eTe

"ithout  a  sucker  The  suckered  podia had a  zhick  tube "all  thaz -as  occupied  mosll}  by  a  thiek musele  lnyer The  obsen  ation  in  an  aquanurn  rei  ea]ed  that the  sea  LiTLhin

used  suLkered  pedia fei ToLoinnbon and  m  fixing their bod} on  the subsLTatum  The  iion  buckered  pedia  -ere  sherLer  dnd  Lheir rube s-dll  -as  Lhmner  iyith  sinall  imount

of  muscles  Their lumen -as  divided mLo  t-o  along  the ]ong axs  by a  septum  exLepL  aL the verN  tip ]n st t urLhms  thL podid -ith  i sLptum  htvL bcLn rLgirdcd  ds

respirdtoryn  tunction We  examined  all the podia on  dn  imbulaeium  from the ora] end  to the aboral  end  The transition from suckered  to non  suckered  occurred
abruptlv  at  the pltce a 1ittle eral  to the ambitus  The length ef  the septd  ho"eier changed  grndually  "hiLh  suggested  that the suckcrcd  podia nLar  imbitus  contmbulLd

altso to rehpirdtion  Thc  difTercnLeb found m  thc mcLh  imLdt  iLtiutics  of  tvifo podial tipes "ere  albe  reported
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    It is kno"n th tt the phNsiological time  lengthens in proportion  to the O25  po-er  of  bodv vveight  in homoiothcrmg Tho gealing  of  the ph)giologieal tirne ot

potkt]otherms ts stJ]1 an  open  question and  -e  kno-  nothtng  about  the ph} sio]ogicnl  ume  ot  eolonial  orgamsms  We  investigated  the scalmg  ef  ume  retated  parameters of
heartbeat m  the cotomat  ascidian Botri Uoides vioia[etts  Zooids m  a coteny  are connected  eaLh  other  b) a ivasLular  system  3harmg  the blood fio- equall} bet-een Lhem
The heart orasuch  tns  reverses  the direLhon of  btood flow pemodiLatlv We  nne  Lsured  the duration of  i sTngle  heartbeat (Tb) nnd  the durition of  the bleod fievv reLersal

(Tlr} in  the various  sized  colomeb  (zooid number  rangrng  1 70e)  and  in  the larvae Tb  va ib  constant  irrespecLi}e  orLo]onia]  s]Le  TV] of  hrya  wns  the  saine  fLs thaL oi

adults 1rof coton)  shortened  in proporhon to the O 15 powei nf colo]y  si/e lr of laria wag  shorLei  Lhin  thaL LxptLLLd  fi em  thL rLgrLss]on  1]nL of  Tr of  LeloniLs
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    The ]arLa of  agcidiang  repregentg  J mimmn]  iorm ot  chordate  bod]eg Its motiTe  tail hag bitaterat inusde  blmds eaLh  Lompobed  of  abeut  20 Lells  Lnd  "hose

LentraLhon  patterns are  controlled  bN a  handred of  neuronal  Lelts  m  totil Thb  bnnphut)  as  "ell  as  Lhe reLent  LxLtiisisL  aLLumuldhen  of  guiomiL  ddtd proNidLs  d  geed
opportumLN  to }nvebLigate  a deLailed meLhamsm  for regulumg  the complex  lotomohon pttkrns  in Lhord  ttLs  TILrL "c  rcport  results  obt"ncd  trom d  Lombin  itorLd

studv  ofthe  tail beatJng patterns of  ( intesnnakt  larNae usJng  a  hJgli speed  udeo  cimera  and  an  extmce]luldr  electrode  The}  s"  am  at  a  rdte  of4  S +  1 6 rnm  sec  (Aie
.  SD  n=2Z)  and  a frequenLy ol 164  +  4  3 Hi  {n =26) undeT  the frce bw]mmmg  tomdmon  -hiLh  buppoitcd  prLvioub  reportb  Thc ctcLtmLdl  rcLordmgb  "rth  d  sutUon

electrode  -ere  -ell  consistent  vvith  the contr  ]ctile patterns obsened  -ith  the cdmera  The s"imming  patterns -ere  sigmficantly  vanable  dependmg  on  their gro-th
degreeg or  on  condmong  guch  ag  1:ghz or  meLhanical  gnrnulanong  Thege obgemat:ong  "outd  proyde a  goed platforrn foT rurther aniTNseK on  Lhe neural  cirLuitrN for
s-immmg  pattern regulation
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    LatLr11 strlpcs  ot  neon  tetra show  rhc  dlel color  changcs  m  vHo  fronl grLcn m  thL  dlylimL  Lo -oleL  1L mght  hr  Ldiahon  LLuses  al shift m  Lhe speLtrat  refleLt  inLe  to

longer wafoelengths  in isolated  skin  of  neon  tetra as  is also  the case  m  intact  lne tish Each iridophore  Lontims  t"o  staLks  oi 1ight reMecting  platelets A  Lhange  m

illumination  induces  ]n  the inclination  oi  platelets resulung  Tn  an  alteraLion  m  thc disLlnce bLt-Ltn thun  TmmunoLytoLlicmiLal studics  suggctcd  that a  rhodepsm  or  a

Llosel} related n]eleLule ig present in the ir]dophores(L  ythgoe et al 1984) Mereoier oui prc"ous obscn  ations sho-ed  that 1ight at -iL  clengthg  near S2e nm  "as  most
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