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Subeellular1ocalizationofHAP1-GFPfusionpsoteininthcculmredast[ocytes
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 HAPI was  identified as  a  huntingtin-associated pmtein and  has expressed

highly in brain. There are at least two  subtypes  of  HAPI, HAPIA  and  HAPIB,

which  havc differe"t C-tcmiinal aniino  ucid  snguence.  Thc  function of  11AP  1

is unknown.  In this sLudy,  we  exumined  thc suboe]]u]ar  ]ccalizatinn of  HAP  1

vvigh  HAPI-GFP  fusion protein. Four kinds of  expregsion  plasmid ot' HAPI-

GFP  wcrc  uenstmcted/  the plusmids Lo cxpress  HAP1A  und  HAPTB  ut tbo site

ef  the C-teminus ef  GFP, and  those to express  at  the site of  its N-teminus.

These plasmid wcre  introcluced into Estrocytes  und  werc  odscrved  LLmder  tt

fluorescence microscope or  a  ]nser seanning  confocal  microscope. Thc

expressionoffusionproteinswasassessedbyaWesternblotting.'1'ransfection

ot'astrocyteswithHAPIA-GFPresaltedinnumerousdot-likestructuresinthc

cytoplasm  wuereus. thc fluorcscencc of  HAPIB-GFP  were  diffusety

disnibuted in the  cytoptastn  ef  transfected  astrocytes,  This evidence  suggest

that HAPIA  is cssential to the formation of this strmcturc. Elcctron

micnvopic unulysis  showed  Lhat Lhese del-like structures  appears  Eus a  non-

meinbranc  bounded cyroplusmic  inc]uslon. approximately  1-3 um  in diamctcr,

whichhasagrumulo-fuzaytexturewithrnoderate-tolewelectrondensity.This

strueture  is vcry  similkv  to stigineid  body that wc  previously indcntified,

HAPt-GFP  fusion p-)tcin sh{]wed  simikif  kxtalizalion t" its ef  {v-tubulin.

These results  suppotl  tha[ HAP1 rna)' have a  ro]e  in  intracellu]ur traffickmg.

Occasionally 1iu'.ge .orvcn ±lueteseen[ aggregates grew in the cytop]"sni or  the

H,N'1-GH] truns±
'ecksl

 cc]ls. The bLTnitictunce is noL  cletw.

LocHlization of  GFP-Fused  Catbindin D  2Sk  in MDBK  ceits.
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 Cutbindin D 2Sk in thc Cu-ubsorbing cclLs has bccn suppused  to act  as  u

diffusjonal facititator for Ca-transpert, us  a  buffer for muintuining

intracellulur Cu leveTs, und  us  an  activutor  of  Cu!'-MPasc, The cxact

functiens, h[]wcver, huve  yct tu  be resolved.  Th:  prescnt study  was

attcmptcd  to clucidate  the translocation of  calbjndin  D  28k tagged with

EGFP  in the  overexpresscd  MDBK  cetls.  Two  kinds of  expression

plasmid "f  pCal D-GFP  werc  constructed/  one  wus  the plusmid to cxpress
culbindin  D 28k ul thc site of thc C-tcrmjnus of GFP  (Cal D-C), and
anothcr was  onc  tu exprcss at thc sitc of its N-terminus (Cal D-N). Thcse
plasmids werc  introduccd into MDBK  ccils  by an  clcctro-puration  mcthod.

Thc cxpression of fusion protcins wus  assessed by u Wcslcrn  blotling, lhc
fusinn protcin-overexprcssctl cclis  wcrc  ubscrved  undcr  u ftu"icscence
micrnsc"pc  [}r u lnscr scanning  conft]cul  micresct)ptt,  nt O-20 min.  uftcr

ionornycin or purath),roid hormune {Fl'H) admjnistration. An

immunoc}'tochcmicut pfoccdurc using  anti  calbindin  D  28k antibody  f"ra

post-embcdding method  vi'as  Hpplied  m  thc ovcrcxpressed  cetis  for thc
intrucctlutur toctdization. Both thc Cal D-N cxprcssing and  thc Cat D-C
exprcssjng  cells  sh[}vL'ed  intcnse fluorcscence throughout  the cy{iplHsm.

Thcrc wcrc,  howcvcr, ditt'crcnces in cxprcssion  lcvcts in nuclci,  [ntensc
fluoresccncc in thc nuclci  -'as  sccn  in thc Cal D-N  cxprcssing  cclls,  but u
litttc in the Ca[ D-C exprcssing  cctls. Thc prcscnr stud}, focuscd on  thc

fcdistributi{)n of  Cul D-C  in thc  c)'toplasm  nsst]cintcd  with  thc incr:usc ef

[Ca"ii, Thc cxprcssion  et' cal D-C  "'as  idcnLilied by thc Western btotting.
Thc flu()rcsccncc t]f thc  C,bl D-C showcd  u nctwt)Ik pntlcrn in thc

cytoplusni  ar"und  thc nucjcus  in 5-Y[] scc,  "i  thc additi[}n  t)f paruth}'roid
ht)fmonc or  ionem}'ein, whieh  induccdi thc  incrousc or  [Cu"li. Thc

nctwerk  pattcrn sccmcd  to corrcspond  to thc distribution nf  cndoptasinic

fcticulum  , Aggrcg;itions ()f immunt]-gold showing  nvgrcxprcssud

ca[bindin  D  28k, ubscrving  thc tucatization of  ca[bindin  D 2Sk under  un

clectron  micrescopc.  uppcured  en  thc ER,  mitechondriu  (M)
microfitamcnt  and  nu[teus.  

'[hc
 rolc  in thc uctiyntt]r  fer C""  ,V'Pasc  is

considcrcd  iike its rolc  in ccll mcmbrunc.  becnusc  beLh the  ER  und

mitechendriu  scqucster  Ca 
''
 by Cnt'-ATP c.
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   Estrogen  receptor  or (ERa) is a  member  ot' a  nuclear  receptor

supcrfamily  and  exists  not  only  in the peripheral reproductive tissues but
also the central nervous  system  infiuencing ]euroendocrine  function and

neuronal  differentiatien. ERa  blnds to the genomic DNAs  and

determines specific  gene  exprcssio]s  us tt transcription factor, lt is
generally recognized thut ERa  resides  in the  nucleus,  but some

investigations with  the procedurcs of  immunocytochemistry (ICC) or  cell

enuc]cation  method  showed  its distribution in both nucleus  and

cytoplasm,

   In this study,  GFP  was  fused at the arnino-terminal  of  a  rut  ERa  thut

1acked the first 58 amlno  acid  residues  and  GFP-ERa  chimera  protejn
was  constructed.  Weperformod the ICC, immunob]otung wiulysis,  mund

promoter assuy  with  the t[unsiently {ransfected COS-1 ce]]s. COS-l
cells expressing  GFP-ERa  werc  analyzed  using  epifluorescence

mieroseope vvhich  shewed  its nuclear ]ocalization and  no  translocation

betwcen Lhe nucleus and  cytoplasm  u]der  the influencc {]i' estradiol  (EP
or  Tamexifen  (Tam). Intranuc]ear distributlon and  the relatien  between
ERa  und  vhremntin  in transfbcted cells were  investiguted with  confocal

taser scanning  microscope using  propidium iodide (PI). Transfected
ce]]s  showed  diffuse]y dispersed fiuorescence ef  GFP-ERa  k] the

nuuleus  without  ligands. Cells presented nuclear  redistribution  of  GFP-
ERot lo punctate pattern with E2-trcatmcnt, whi]c  only  a part ot' cells were
recognized  their redistribuLiun  wilh  thctrea[ment  ofTam.  There wus  no

positive corre]ation  of  thc distribution pattern between GFP-ERa  und  PI

wilh  ]]gand treatment. indicuting that  Lhe clusLer  ot' GFP-ERu  does not
simply  re  tlecL the site of  transcription as  seen  tbr euchronnHtin.

Nonvira]genetransferintotheneuronsbyrnicroelectroporation
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      Itisimportanttedeveloptechniquesforerncientgenetransfert
into intact neura]  tissues. In lhis stud]', wc  developed new  nonviral

method  foT gene transfer  to  the rat  neurons.  Thc  DNA  encoded  the

che]cra  Texin B subunir  (CTb] vuas inserbed inte the NheltSacil site of  the plasrnid

pQBT2S, vvhich  is green fiuorescence protein {aPF) expressien  yector. The mnle

Wister cats {bw/ 16e-20eg) were  aresthetized  with  sodiurn  pemobarbita1

(50mgtkg. i.p.} and  placed im a stereetaxic  apparatus,  1hree he]cs wene  dri1]ed
in the  skulL  The ptasmid DNA  was  irijected via the center  hD]e using  thc

Hami]ton  synnge.  Ihc  anode  and  cathode  micrDctectrodes.  which  vvere  made

frem the  tungsten  wire,  were  inserted from the bilaterat holes. Tl]e unode  and

cuthode  were  comected  to the square-wave  electroporator  BTX  T820, A scries of

twe  e+ectre pu]ses (each Serm  mduration)  was  admininistered  al voltage  of  leV,

After the 4 days, the anlmals wcre  decp]y ancsthetized with  pentDbarbita1
(50mgtkg, i.p.), and  perfused transcardiaUy witb  PBS  and  subsequently  witb  4%

funnaldehyde and  O.2%  picric acid  m  PB, Aftcr thc pestfixat±en,  the brnin was

cuT  at  30 "m  thick cnpDma1  secrions  in u  cryostHt.  

'the
 se:tlons  were  incubaled

with  geat anri-CTb  antibody,  The  scctions  werc  peucted  w]th  biotinytated rabbit

anti-gaar  Tge anTibedy  fellowctl by lkxas red  coniugated  avidin,  ln lhe

hippocampus, the neurens  expressed  GFP  were  observed,  und  almost  ull were

immunostaincd by using  the anti-CTb  antibedy,  The present study

demenstrates  microelectropuratien  (the Tow voltnge  and  wide  pu]se

rnethed)  ig the effective  t'or gene  transfer.
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