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    GBP  is an  msect  cNtok]nc  igolated trom Phcudektia hepamta  thdt pehvtssLs dTierse binlogicat aLtivities  suLh  as  1irvil grovvth regulation  cel] protiferation and
aLhvahen  nf  immune  helnocytes                          For the purpobe ofcharaLLLn7ing  (iBP receptor  (GBPR) we  attempted  Lo pumfy  thL GBPR  from P  sepatara  hemoLl teg HenioLyLe
membrane  -as  solubihzcd  by  detergLnt applied  to CTBP nnmobihzed  eolumn  nnd  LlutLd  by audTL  buffer Ahludged blr SDS  PAGE  4 protcms vvith  molecular  masses  of

106    ]e3       95 and  S8 kDa  respect-ellr                             "ere  detected ah  proLunb with  irnmty  for GBP  Accoiding to pvbal ptpL]dL scqucnLes  -e  ctoned  t-ocDNAs  enLodmg  pR8 dnd
p9S respectiLel}  The priman struLLure3  oi pS8 dnd  p95 dre  highl} homologoug each  oLher and  Lensist  ofsignal  peptide  2 or  3 lo- densiLv 1ipoprotem ieLeptor  (LDLR)
domaing  and  bubseguent  ) or 7 ECJF hke domams  respectnet}                                                 Aitltouglt the prnnar}  structuies  ot hoth protems dispti} hmited homologv to thL Lxtracellutdr  pertien
of  LDLR  lamily thL) ldLkcd both trallsmembrane  nnd  mLracel]u]  tr domams  Bc-cd  on  these obser}ations  "e  hypoLhLsi7Ld thdt pS8  and  p9S  act  as  a 1igand bmdmg
sllhunTt  tor GBPR  -ith  unidentified                            membr  Lne  spannTng  Kubunrt

PURIFICATION  4)"D  CHARACTERIZAT]ON  OF  CASEIN  KIN45E  2 (CK2) bROM  THE  FGGS  OF  THF  SILKWORM,  BOA{BYX  IIORI

Takasft]ki YamamuLoi  HTioshT Sa-ada] Iomomi  Katoi  Motoko  Nakagoshii Keisuke Mase2 Toshio Yamlmote'  Motekt Kanekatuj
iBiologicalLaboratory

 Center forNtturaJ SuLnu  Kitasato Uniiersit} Kitagato 1 1) 1 Sagamihart Kandga"d228  85S5  Japan  
'Lahnntu-

 ofSellLulturtl  Sciencc
                                        NatronalInstltute  ofAgrobiotegical  ScicnLL Agata 1 1O 1 Matsumoto Nagano  39C) Ogt2 Jtpdn dnd  

iDepartmentDepartmentotTnsectBieteLhnolog)                            tndSencologv

of  Ptant BiochemivLr} Tek)o  Uniiergtt} of  Agriculuture and  rechno]ogy 3 5 S Sa-ai Lho  Fuchu Tokyo  IB3 8S09

    C isem  Kinase 2 (CK2) has been purEfiLd fi em  thc silk"orm  eggs  bN geveral  LoTLnmn  chromdLegraphiL  procedurcs The  pui]tied eniyme  reguired  ATP  ancl CiTP as
phogphate aLcepter  and  pltosphdte donors                                  md                                     the acUvlt}  was  mhlblLed  by hepdrin burthcrmore  pol) I yg and  pol) Arg  stimt]lated Lhe idiut)  These chaincters
comcided  "ith  the properties ofi Lht -rmus  inimals CK2s  In order  to ctanfy the physiologiL il rolcb  ot CK2  dumng the earl}  dexeTopmLnt -L  tricd to compate  bet-een
the nond]apause  Lggs  and  the dtaptuse eggs  unul  60 hourg after  Lhe ovpobTtion  The dctivrtv  ot  CK2  dunng Lhe deselopnient -irh  the nen  dnpause Lggs  thL
phosphorlrlatedsignals-ererecognlzcdthroughtheallstages                                               and  the signals-Lre  gLtUllg htronger until at the end  ofthe  stages On  thL othcr  hand tn  the diapause eggs
the sti ongbL  phobpher)1]tcd signdils "ere  recognited  around  at 24 bourh dftcr  the oi  iposition  and  the signals  "erL  gLttmg wcaker  unti1  it the end  of  the gtntes  These
rLsults  suggest  that the phogphor] lahon                               bN                                  CK2  in  the sllk-orm  cggg  haLe an  irnportmt  rele  foi de}elopment both non  diapause eggs and  dialpctuse eggs
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    An  mtrdcelluhr  coneemration  of LalcTuTn  ph)s an  ii"pertant  rolc  m  the regulatlen ofprotem  secretion  trom sal-dry  ghmds  It is suggested  that the ceMP  niLriL

oKidc  (NO) signahng  path-ai is m-olied  m                                  Lhis proucsb  NO  ig synthesircd  from L iiLgimne  b) NO  synthase  (NOg) For the  activation  ot NOS  LLLrahidrohiopteun

(BH4) is known  to be an  indispLnsablc  LoFdetor  We  pre-ousl) sho-ed  tli tt mRNAs  of  N03  and  BH4  biosynthLbitmg cnz}mes  [GTP LlrLlohldiolase  I (GTPCII)
p)ruvoyl letrahidropterm  Kvnthase  (Pl/PS) and  seplaptcnn  reductase  (SPR}] -ere  involved  Tn rdtsthiar)  (subm Lndibu]ar  and  parotid) gldodH tnd  hunHnsihi  ]r)

gtand (HSCJ) celTs using analysLs  ofin  sTtu  hlr bridization and  RT  P{ R respeLbvth  MerLoi cr "e  demonslrated that the express]on  efGTPCH  (the rate 1imiting eni}  me
ofBH4      h]os)nthetiL pathvva}} genc m  HSG  eeTIg  -as  enhamLed  bL u]lture  "ith  androgcn  in  A  time  dependent mdnner  bN ical  timc  quantrtat-e  PCR  analvsis  ln this
studx  "e  oxidized  extrdct  of  JIS(J cells euttuied "ith  androgen  b} iodinL  tnd  eiamincd  contents  of  BH4  nnd  change  oi BII4 hiosNnthesis in HSG  cellsusmg  HPLL
anal}gsFXPRFSSION
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    MouHL  dLtbatcd  l 1)mphocNtes express  LytoLouL  T  ])mpheLytc antigen  (CTLA 2) whieh  s  hemologous  to the pioregron of mouge  Lathepsm  I WL  ha)L also
idcntifiedasmlllarprotem                     BoJnbLi L} ste]ne  pretemdse mhibitor  (BCPI) m  the  gilkmnLh  Bomb1r  mora  BCPI  is a  strong  nnd  highlv geleLtixe  mhibiter  to-ards  cathcpsin

L  hkc  c}steme  preteinases lust hke the propcprideg We  tound a sitmlar propeptide  1ikL protLTmn  DrosopJttia {D CTLAL 2) hxpressed D  C TLN  7 Tn  F  ceit  exhibited

setectiie  mhibmon  tovvards LdLhLpyn  T IJke c}steme  protemases D  CTLA  2 mRNt  -as  predominantl) detecLed m  )olk LLIIs  garland  cells  prothomcic  gland  ol Lhe
eaTly  embi  yo bv in               situ hvbmzidataon Studies of  tha eNpression  Tn  larsae are  m  progress RcLLntlx vve  found that expresged  CTLA  2alpha -as  also a setectne mhibitor
towards cathepsin L 1]kL Lyhtcme  proteinases Strong expression  o[ Lht CTLA  2dtpha -  is detected in plaLenta ot mousL  It ih kne"n  th Lt several lysosomal ctrsLeine
protLasLb rddtcd  to cathepsin  L  are  gpecificalTy  exprLssLd  m  placenta All these regultg guggegL unigue  biolegicdl functions of  lhege noiel  inhibiLerb
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    In mseLts  thc proPO cisc  ide  is tmggered  by  minuLe  cimounts  ef  miciobHl  ccll  vleall cornpenents  foatowed b} the sequcnual  aetnation  ot protease i)megens  and
prePO      Of  thc components                     et                        the                           proPO                                Lascade                                       the recognition  proteins -ith  special  affimt}  te B t 3 gluL in  (PG) or  peptidegt}can  {PG} proPPAE  (z)m{]gLn oF

proPO  dctitiNattng  enz}  me)  proPO nnd  pi oBAEE  "c  (vvhrch was  found as a zymogen  or an  Lnzymc  hydrolizmg NU  benzo}1 I. irgmme  eLhlr  t ester)  h ll e  been purified
ProBAFFase  hes on  the  path" iy diiergmg  fiom  the  one  tor the activaUon  ofproPO  We  ieLentl}  puritied a new  sLnnL  protcasL i}mogen  (reterred to ds proS) ot the
silk" orm  proPO             cascade                    and                        demonstnted                                   that proS  ]b LhhLntHt  for the ictbation  of  proPO  and  proBAE[asc  In this study  we  punhed  the dLbiL  iorm of  proS
(rcferred to as  S) When  S was  added  Lo b]lkworm  pl ]sma  m  the absence  ofPG  oi P6  beLh aLtivues  ot BAEEage  and  PO  appeaied  Tlte ]nLubdtien  of  proBAEEage  "ith

S caused  the LonNei  "on  of  Lhe z)  mogen  to the                                   lo"cr moleLulnr  fon" with  rtsenz}me  acti-ti  Ho-cxer  the  S did notappearto  aLLiiatL  dirLLtly proPPAE  impl}mg  the
mNoliement  of  anoLher  faLLor(v) tor the actnation  o                                        f prol'PAE b}                                                    s
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    Most of  the army"orm  larvae PsE -dak  tit"Eparata  arL  ki]led vifithin 2 3 days bs parasmziUon x-Lh  the -asp  ( otesia karilat -hen  they arc smlultaneoustv  infected

by Lhe entomopathogen  SerrcttTa mareesce}ts  Previous studN  eluLidaLed  thdt Lhib inscLtiud il efiect -as  mainly  due to meLalloprotc  ise  hke msecticide  (MPL]) iecreted
frorn Y mar(eicens  Thc prcscnt stud} "as  conduLted  to eluuditc  thc cause  of  the death of  larvae mJtLtLd  s-ith  MPLI  lnJection of  MPLI  cnused  eleLatieii ef
hemol}mpdl dop  imme  concentration  follo-ea b} the elevdted  lcicls of  brain dopamine in  the  larsde R  tdiolabelled  depalnlne tnlected mto  the hemoLoel -ds  dLtLLkd in
the brain of  larvae lnlected  with  MPLI  Transinissioii clcLtron  mieroscopi  showed  decrease m  thiLknc"  and  densitv of  brain sheath  Ia)er m  lan dL  inJcLtcd  ")th  MPLI
Further       etectron miLroscopiL  dnd  TLNEL  st u]iing  analtrses  sho-ed  a sigmfiLanL  mLrLdsL  ofapoptetic  cells  m  the bram  after  MPLI  inJeLtioii  Based  en  these results vve

cencluded        thll            MPLI  inJeLted  larvae miEht  have sutterLd  moTLa:  damelge throllgh increased  apoptotlc  ccll death m  the biains caused  b) an  inlluK  ol dop immc  from
hemolymph
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    The ahrnentany  canal ol sea  urLhin  )b n]erphotogicall)  Loinposed  ot phuy]x  esophagub  foregut and  hmdgut wiLh  no  seueLarv  oigans  tnd  thcre are te" ieporls
dealmg"]thproteasesthere                      We  found thdt ch)motilpgin  ]ike act-  tt) -as  rather  strong  m  the  gut crude  extraa  or  Hputcheirimus ts eomparcd  to :he trvpsln hke and
elastase  tlke aLtiuL]es  and  thdt it was  high m                                      the                                          foregut                                                 "herc  sLLrLtery                                                              Lclk  -ere  abundantt)  distmbuttd WL  puTified these ch}motrypsm  hke proteases
Chymotr)psin 1ikL dLtiyt}  -as  separated  mto  four peaks it hvdrnphobic chromatognphv  step  and  -ds  designated  C I to C IV nccordmg  to Lhe order  of  elution
reypeLt-eli          C l and  C  II "erc  iurLhLr purified Thel  "eie  similar  to ordmar)  ch)moLrypsmb  -s]th  respect  to tbe optlmal  pH  of  S O the sensitnntlr  to chpmostaun  and
PMSF  buL had uniquepioperties                           Nirnelv                                  the moleLul  tr -cight  of  3SkD  L estimated  blr SDS  PAGF  xHs  Lonsiderably  high }uTthenMore  the N  LLnnimhmino  dud
scquences  of  these mere  almost  identiLat  to caLh  other  but ghowed  nn  similanL)  te tho3e of  tn} othLr Lhymotrlpsini
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