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ESTABLISHMENT  OF  INBRED  STRAIrwS  OF  ARTEMIA  FRAIVCTSCL4M

Ziro Nambu  Shin Tanaka, Fumiko  Ndmbu
Depdrtment ofMedical  Technology School ofHealth  Sciences University ofOccupational  and  Environmental Health Japan Kitakyushu, Fukuoka  807 8555 Japan

    lhe  bmne  shrimp  Artemta is a  phyEogeneticdlly important  organisrn  because ofits progemtorship m  Crustacea All efArtemta  is wild  and  geneucally  polymorphous
It is small  and  eas]]y reared  Its generation time  ts about  one  month  Bisexua]ly reproductsye  Artemm  could  breed m  and  m  Artemia lays dorrnant cysts This is good  for
keepingandtransporUngthestrains                           In consideration  of  the dbove  mentioned  mbred  strams  ofArtemiafrancLvcana  from the  Great Salt Lake  m  Utah, USA  have been
estabhshed  and  kept bemg  over  F3o

MACRONUCLEAR  GENOME  WAS  GENERATED  BY  TWO  DISTINCT  DNA-SPLICING  MECHANISMS  Ir,I R4RAneCIVnd  C4  UDA  TUM
Nonhito Nishiyarnat Kazuyuki Mikarr"i Ktyosht Yamauchi
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    Heterogenetty of  DNA  fragments containing  g]obin (hb) gene was  found m  Paramecium caitdotum  macronuc]ear  genome  To clanfy  its nature,  we  cloned  and
seqllenced  five DNA  fragments with  differcrnt sizes                                     lhese five fragments had the same  sequence  except  for an  mternal  ehminated  sequence  tike (IES 1ike) structure  at  the
rmdd]e  portion The  putative IESs wtuch  were  charactenzed  by the  presence ofdirect  repeats  of  2-11 nt  at the both boundanes leavmg one  copy  ofthe  repeat  sequenee

at  the ]unction            Inverted repedts  were  a]se  found at the boundanes and  which  agreed  paFtsally with  the  consensus  sequence,  TAYAGYNR,  found in other  spectes of
Paramemzam We  dlso  found that a                         DNA  fragment m  which  hb  gene                                                  was  fused head to hedd with  nucleosome  assemb]y  protein 1 (nap1) gene was  amplified  by PCR  with

total genomFc DNA  The  sequence  of the fused site mdicates  that th]s fusion gene was  produood by a  nDvel  mechanism  different from usual  IES removal  These results
suggest  that the heterogeneity foun                         d in  the Paramecium  macronucler  genome  produce not  onty  compact  assignment  of  thc  genes  to  remove  intergenic  regions  but also
non  functional fusion gene by two  distmct mechamsms

ENDONUCLEAR  SYMBIOTIC  BACTERIUM  HOLOSPORA  SPECIES DISTINGUISHES  THEIR  TARGET  NUCLEAR  ENVELOPES

Miki Kawai  Masahiro Fopishima
Biologrcal institute Faculty of  Sc]ence, Yamaguchi  University Yamaguch] 85]2 Japan

    The Gram negative  bactenum Hetospora species distmguishes two  kmds  ofnuclei  a  rnacro  and  a rnicronueleus  of  thecihate Paramecium species For example  H
obtusa  mfbcts  the macronucleus  and  H                             undulata  mfects  the micronucleus  of P  Laudotuni  Hblospora species dre  the on]y  bactena knewn  so  far that can  dtstingutsh two
kinds of  host nuc]ei We  developed monoclena]  antibodies  specifie  for outer  membranes  o                                                                 fH  obtuva  and  H  undulara  Indirect mmunofiuorescence  micioscopy  showed

that the antigens  extracted  frorn SDS  PAGE  gels of  each  Holospora species bound  to their target nuclear  envelopes  when  the  antigens  were  mixed  with  isolated macro
andrmcronuclei            Immuno                   b]ots showed  that relative  moleculdr  masses  of  the antsgens  were  16 kDa  m  H  obtusa  and  13 kDa  m  H  trndutata  These antigen$  were  ullstained

withordmarysilverstatmng                     but stained  with  silyer  for bactenal hpopolysacchar]de Thus  our  results  showed  that fillclells specdic  mfection  of  Hotohpora was  controlted
by an  affinity between lipopolysaccharides of  the outeT  mernbranes  of  the infectious forrns of Hblospora and  unknevvn  receptor  substances  exposed  on  the nuc]ear

envelopes       of  the target nuclei

COMPARAIIVE  STUDY  OF  AXOPODIAL  CONTRACTION  IN  HELIOZOA

S M  M  K Khan MikLhiko Arikawa Toshmobu SuzakL
Department of  Biology Fdculty of  Science Kobe Umverstty Kobe 657 gSOt Japdn

    Mechamsm ofaxopodiat  contractien  in hehozea ts stttl poorly understood  In this study  we  mvestigated  the  axopod]al  contraction  mduced  by artificial stimuh  m
two hehozoen species  RaphithvphrJs centracnhs  dnd  Aettnophrys sol Axopodial contrdction  in R  contractrits  was  found to be mdllced  by both eteetmc  and  physical
shock  Hovvever m  case  of  A sot,  the aKopodial  contractaon  was  not  mduced  by physical stimulataon  In both species, axepodial  contraction  was  not  observed  in  Ca2'
free rned]a        To  identify  cytosketetal components  req                                      uired  for axopodial  contraction  electron  microscopy  was  curned  out  ln A  set a bund]e ofcontractile  tubutes was
observed  mside  the axopodial  cytopldsm,  whtle  only the axonernal  microtubules  were  observed  inside the axopodia  of  R  eontractihs  These results  mdicate  a  possibility
that   the mechamsm               ofdKopodia                        1 contraction  m  R                                      contracttlas  is different from that in  A  sat

CA!"-DEPENDENT  NUCLEAR  CONTRACTION  IN THE  HELIOZOON  ACIINOPIIR}CS  SOL

Mikrhiko Amkawa  Toshmobu  Suzaki
Department of  Bioiegy Facu]ty ofScience  Kobe  Umversity Kobe  657 g501 Japan

    Ca]'  dependent contractihty  was  found to ex]s"nside  isolated and  detergent eKtracted  nucleus  of  the hehozoon  Acunophr)s  sol NucEei were  isolated m  a Cai'
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nuclear  contractdity  remamed  aftet treatment  with  2 M  NaCl  for 30 mm  which  suggests  a posstble mvolvement  of  the nucleoskeletal  components  in  the nuclear
contTaction  Electron mieroscopy  showed  that m  the expandea  state filamentous structures  are  sprcad  to form d network  m  the nucleus  After dddition  of  Ca2+  they
became  aggregated  and  Lonstructed  d  mass  of  thicker filaments                                               These results suggest  that  the nuctear  contraetion  rnay  be induced  by transformation  of  the filamentous
structuies  m  the nucleus

AblALYSIS  OF  A  PIwr  RELATED  GENE  IMPLICATES  SMALL  RNAs  IN GENOME  REARRANGEMENT  IN ma11RAfiYMEIV4

Kazufumt  Mochizuki Martm  A  Gorovsky
Umversity of  Rochester Department of  Biology, Rechester, NY  14627 USA

    Dunng  development ofthe  somatic  macronucleus  from the gefm]me micronucleus  in  orhates  chromesome  rearrangements  occur  m  which  specific regions  of  DNA
are eltmmated  and  fianking regrons  are  healed, either  by re  ltgation or  constructlon  of telomercs We  identified  a  gene, TPPZrl m  TletrahJmena thermophtla  tha"s
home]ogous to pt-i {a gene required  for stem  celL maintenance  m  Dros                                                   ophtla) and  ]s  required  for DNA  elrrnination  We  a]so found that siRNA  1ike small  RNA  melecules
were  spec]fically  expressed  pnor to chrornosome  rearrangement  dunng corpugataon  These RNAs  were  not  observed  in  Tua1  knockout cel]s  and  requ]red  PDDI
(another gene required  for rearran                         gement) for expfesslon                                          We  prepose that these bmaal  RNAs  function to specify  sequences  to be eliminated  by a  mechamsm  similar  to
RNA  mediated  gene silencmg

STRUCTURE  OF  MICROTUBULAR  BUNDLE  EXTIINDED  FROM  BASAL  BODY  OF  THE  CILIATE  SI,IROSTZ)M[LM

Hideki Ishida
Department of Biologicdl Science Facu]ty ef  Life and  Environmental Science, Shimane  Umversity Matsue Shimane 690 85ou Japan

    At the cell surface  of  ciliate Spiro;totnttm it is known  that the  mierotubular  bundle extend  toward the axis of  the cell body In thts study  the  structure  of

microtubu]ar  bundle extended  frorn basal body were  analyzed  in  three  dirnensions usmg  the transmission  and  scanmng  electron  microscope  These bundles of

microtubule  were  nbbon  ltke structure                             and  each  ribbon  was  censisted  of6  7 or 3 microtubules  The  nurnber  of  microtubules  m  each  microtubular  ribbon  was  decreasmg
as it closed  to the axis of  a  oe]1 body                             These                                  microtubular                                            nbbons                                                   which  were                                                            extended                                                                   from                                                                       each  group                                                                                of the cihary  lme of  membranella  became  smgle  bundle
Mofeever  it became clear that these bundles were  re arranged  and  become  the  shape  of  large sheet  This sheet  changed  the run  diTection and  was  not  runmg  m  the
dircction ofan  axis  of  a  cell  body                         and  running  to parallel with  the cell membrane                                                             When mscrotubular  bundle changes  to sheet  1ike arrangernent  it Ls thought  that the
resistance  foroe becorne of opposing  a twist fo rce of  a cell Furthermore it may  be relatcd  to cooperatson  movenient  of  menibrdnella  that ribbons  became single  bundle

PROLIFERATION  AND  AGING  OF  PARAMEaUM  reTRA  URELM  UNDER  HypERCRAVITY

Y  Kato Y  Mogami  S A  Baba
Dept Blol, Ochanomizu  Umv  Tokyo

    Several papers reported  that  prohferation ef  Paramectuan was  sensrtive to altered  gravity condrtion  In ordcr  to  inyest]gate  the direct efiect of  grdvity solely on
Paramectzam          cetis -ere  axemcally  grown                               undeT                                   hypergravity                                              The  oell  density was  monitored  in  the course  of  the culture  by a method  consistang  of  opttcal  slice  and

computer  aided  image  analysis  P tetraurelta grown  under  20xg had sigmficantly  slower  proliferation rate  and  had  ]ower densLty at stationary  phase The  reduced
prohferauon rate  wag  mainta]ned  as                           long as  eells  were  exposed  to hypergravity (> one  menth)  Hypergrdvity also  changed  the  morphology  of  Paramectum However  it
did not  change  the length ef  autogamy  immaturity  measured  by mean  fission age  The  reduoed  prohferation rate undcr  hypcrgravity as  a  result  prolongcd thc
immatunty  penod measured  by cleck  t]me                                Previous                                       space  eKperiments  denoted that the proliferation                                                                           of  P tetraureita became faster under  microgravity  If we  assume
the symmetncal  effect  of  gravity on  the maturation  process of  Parameaum rmcrogrdvity  in spaoe  might  reduce  the length ofimmaturity  period of  Paramectum in  elock
time  while  mamtammg  the fisston                         ageunchanged
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