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DEVFI  OPMFNTAI  CHANGrS  OF  GTP  CHIACTIVITY  IN INTECUMLNr  AND)Al  BODY  OF  THE  blLK-ORM,  BOMBVX  MORI
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    In mseLts  pteridmes Lause  the bedN Loloratien  together -ith  ommochromcs  and  mclanm  Among  thc  ptcridmL dcrivatives tetrahNdrobiopter]n  (BH4} ib essenual
LofiLLor  lor thL synthLys  of  ncurotrdnsmittcrs  In order  to cldtify  the ph]sJologLcal ro]es  of  BH4  m  msects  "e  are  mvestigatmg  the biochemicat properties ofGT?  CH  1
the first key enz)  rne  in  the biosynthesis ot  BH4  We  hive reperted  strong  signals  ot  GTP  CH  I mRNA  -ere  reLogmied  around  the pemods of  each  ecd)sis  in  the guaii
-hosc  charactcnstiLs -crc  abundant  acLuniulation  of  ommochromes  dind comparati}elv  large larsal markmgs  tormed b} cuticular melamn  ln this stLLdN we  examined
GIP  CH  l activitlr  in the mtegument  ind  the fat bod) at the vanoui  deweloprnental stages  ln the inLegument  GTP  CH  I aLuxity  ]nLrtdsed  om  thL 1irbt dav ef  thL fifth
ingtir  md  grndulTlv from Talepupal stage  to aclulL  edesion  Hevvever the dLtivit]  -dsextremels  low areund  the period ofhrvU  pupdl ecd)sis  Thcsc  rcgultg  indieatL  that

BH4  may  haye speufiL  rolLs  for LhL bios)nthLsis ofboth  ommeLlomc-  and  meldnin  m  the lar}ahntegument and  the wings  durmg  the pigment  fermauen
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    gcpiaptertn reductase  (SPR) is the important  enzyme  thdt catalyzes  the last step  m  the biosynthetiL pnthvva) oi  tetrah}drobiopterm  (BH4) PCI2  celTs  haye  been

used  as a model  ot catccholammcrgic  neurens  m  Lulturc  For producmg  catecholamines  these cells  require  BH4  En this study  -e  exarnmed  the effect  ofoverexpression

of  SPR  on  cetl  prohferation of  PC  12 cells  SPR  cDNA  -as  cloned  mto  expreision  vector  P( 12 cells  were  ieeded  and  then transfected usmg  LipoieLtammL wrth  SPR
expregsion  -ector  Both  bmpteiTn  Lontent  and  SPR  dLt-ity m  the gPR  expre-sien  seLtor  trdnsfeLted Lells mLreased  ttter the transfection The cell did not she-
slgmtlcant  cltange m  biopterm content  SPR  activty  or  gro"th  rate  after  the transfeLL]on vviLh  LonLrel  LxprL"ion  iLdor  ThLsL rLsults  indiLdkd  that tranbfcLtion ot
PL12  cells  vviLh  SPR  exprLssion  vLctor  for SPR  inLrLdscd  thcir gro"th ratc  Furthermore -e  reeognL7ed  that tianscription factors ter prohteration of  cell  -ere  up

regulated  Our  data suggested  that BH4  centent  mdi  control the prohteration ot PC12 cclls
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    Tn vanoub  inbea  spLuLb  iL hds bLLn iL"ptLd  thdt  LLd)3tcroid  phosphdtes ]rc storage  form for supplymg  Lcuve  free ecdNsteroids  before the prothoiacic grnnds of
the embr}o  difterentiate We  hive demonstrated that ecd}stcroid phosphitc phogphatage (EPPage) "hieh  gpecifiLally Latatyieg  the dephogphor}laLion oreLd}steroid

phosphates  partdctpates tn  the mcrease  of  free ecd)steroids  in  BombJteggs  In thib stud)  "e  mdiLnted  that EPPase  is ]oLihLed in  the clLosol  of  volk  Lells  tnd

ecdvsteroid  phosphates are  bound to }olk protem sitellin  (Vn) and  sLored  in  )olk gianulev FurLhLrmorL  thc  Vn  bound cLdvsteiaid  phnsphdteb  weic  scarLelN  hvdroli7ed
b) EPPage To  exp]iin  Llie proLess  of  hydrnl}ys ofmaternal  ecdysteroid  phosphttes  bN E?Pase -e  demonsrrated thdt tollo"ing bioLhemical reaLtions  are  operatmg

acidification  of  iolk  granules mduLed  by yaLuolar  t)pe proton tranbleLatmg ATPdhL  triggcib thc dibboLHtJon of  cLd}stcroid  phosphatcs from Vn  ecdisteroid

phosphatLK LemplLx  dnd  thcn cLdLstcroid  phosphdtes  dre  rele  ised  to citosol  from }olk granules
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    Manv  mtracLllulai  protLTnv drL  dLgrddLd bi thc protcasome s)stem  Core ot this s} btem  is 20S proteiseme that has three peptidase actiuties (Lh} motrypsm  tn  psm
and  Laspasc  Ltkc actrviues)  We  miestigated  th`Lt the effects  ofZn  ion  and  other  dnatent Lation  -ere  analyted  on  the Lhree pepLidase acti-Liev  or20S  pi oLLasomL  isoTakd

trorn }arlous  lmmals  and  tlssues ThL  rcsults  "LrL  obtamLd  that lhrLL kmds  of  Ln  ion  bmding -ei  e  deteLted b} measunng  the pepodnse aLtmties  ot  20S  p;ote Lsome  and

thL m"hmism  wLre dibcubsed
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    In oLaries  ef  lhe silk-orm  the bulk of  ecdNgteroidg  ex]stg  as  phogphoric ester  suLh  ns  eLd}sene  22 pliospl] ue  2U h)d]ex)eed}sone 22  phosphate 22 deox} 20

Si:d,Yy,.Xsl,iC3ds'a,hO,e",/,,hjl,P,.S,goS.P,,/;Aas`l,:F.lkscB.2:;.n/a'.,d;,R,:,vYs[:OL;L'ierOLsXil,l).Lt.,/,S,},O,"L,eLdkP;1:,?/,,Pidh,X.S,,ia:k",',iket,iii,t;,!k.'1fs,ili':I;,?St.'i,7L:.ii,:,"t:'lil,:,:c",,"aF,llefaBfltF;Eda',u",ts,k:tl.W,it"S,d"l,/1:,kC/fl5the.'1:tii't
Bomb) v  ovaries and  some  eni)inahL  propcrtiLb wL]L  dLmonstr]tcd usmg  thc p  irttult) purified enzyme  It is "oithi  of  our  notice  that ecdivsteroid  kinase partially
puriltLd m  eur  prtsLnt Lxpcrimcnts  Ldtalized  the phosphor)lation ofecd}sone  and  20 h}dToxs ecdN  sone  at  theC  22 pog]tion but did not  catalyie  the phogphorlrattion of

22 deexv 2e  h)droxNccd}gonc and  2 22 dideoxL  20  hbdroy}  ecdvgone  aUhe  C 3 pogiLion Thebe results  suggest th.tt the phosphorvlation ef  eed}steroids  at C  22 !nd  C 3

pobittons are  catdlyzed  b} difTerent enz}mes
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    Dqphwa  normatiN  reproduce  by pdrthenogenesis  ln uni'Lvourable  en"ronments  hos-ever rohust  iesting  eggs  ai  e induced  dfLer  the) b-  rtLh to btxual  rLproduLtien

Restmg Lggs  cail  remam  viable  for decades or  Lentunes  and  Lm  withstand  lreen"g rind  di)mg Restmg cggs  arL  albo  dble  to suivie  m  the bdrsh cn-roimicnt  of  i

predator g d]gegti}e sbgtem  Ho"ever  there ig  a  1iLtle phvsiLe LhemiLal  mform  Ltaon dbout  the restmg  eggs  itself A  pickious stud) rcpoitcd  thc e-stcncc  ot magnetsc
matemal  tnwng  properties consistent  -ith  magneL]Le  in  DayJhnTa rLsting  Lggs  (Zool Su  (2004)21 p 63 67) In this studi  the metal  thdt g"es the mignetic  property to

gl,,ap.Z'Xt`trXSIi:g,,kg,Y/)',V."SiSgi'ge,a.EueL,[':t`,r,),:,ZPft",.ReBO."ll,f:l,E,ZR.}iZeg`i8:L,OkRT,h,:･.E,?l}S,P.ec,`[9hSEOdR'.IShgShedsitCLes.ef`.Xr.e,it",:aRf.'."PLIfe":.Pa"ti.".Ott",,Mbeg'll
signal  vvas  matLhcd  to LltL FSR  bignal  origmdtcd  frem mdgnetite
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    RLL"itlN "e  haNe reported  that clenbuterot  aP.  adrenergic  agomst  induces  the h}pertrophy of  raL  magseLLr  muvLIL  The  purposc of  thL prLs"it stud)  is to
determme if gre-th faczors and  rnusLle  satellite  Lells  are  inyolyed  m  thL clenbutLrohnduLLd  h)pcrtrophy of  rat  m  "seter  muscle  Clenbuterol <30 ug  ml)  was  orally

admmislLrLd  to S "eLk  otd rals  vJ  their drinking"ateT for 3 -eeks  The inRNA  expression  Ieiels tor growth  tactors {TGFP FGF  PDGF  HGF  and  m}  ostatm)  and  for
satelhte  cell  maikers  <pax7 m  Ladherm  MNF  myoD  and  rnyogemm)  were  andly7Ld  by LempLtitive  pot)mcrdsc chdm  re ]cnon  in combinatson  vvrth reiverse transcripUon
Clenbutero] mduced  appToximateTy  50 1 1O%  mLrLasLs  m  thL rnRNA  cxprcssion  lefoels for TCJFS 1 3 PDGF  B  and  m)ostatm  but il mduced  an  approxmixel}  309th
deLreabe ]m  the mRNA  expression  le}el for )UF  2 Clcnbuterol mduced  approximatcl}  40%  lnereases  m  the mRNA  expresslon  le-els for m  Ladherin  MNF  mvoD  and

rn)ogtnin  Tlxst rLsults  suggLst  that those  gro-th factors and  myogemc  satelhte cells are inielied m  the clenbuterol mduLed  hvpeitrophN ol  rar  rnavseLcr musLl=
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