
The Japanese Society of Plant Physiologists

NII-Electronic Library Service

The  JapaneseSociety  of  Plant  Physiologists

s38 Plant Cell Physiol. Vol. 42, Supplement(2001)

025(F025)
EXAMINATIONOFTHECONSERVATIVEMECHANISMFOR

CHLOROPLASTDTVISION

Byuuiet!iJ[[PH, Makoto  FUJIWARA,  Noriko NAGATA,  Shigeo

YOSHIDA;PLantFunctionsLab.,RIKEN,Wako151-O19g

Cell division of  eubacteria.  from which  ehloroplasts  were  eriginalLy

deriyed, is accemplished  by coeperativc  interaction between
cytokinetic machinery  Z  ring composcd  of Fts proteins and  division
site-sclcction  system  cornpesed  of  Min  proteins. In Tecent  years
chloroplasts  in higher plants have been also found to utilize the
dlvision protein FtsZ and  the division inhibitor MinD  for their
diyision,suggestingtheprokaryotc-dcriyedconscrvativemeehanism

for chloroplast  diyision. MinE  is a compo"e"t  ofMin  system  and

suppresses  the MinCD  i"hibltory complex  at the midcell  to specify

the ce]1  division plane  in eubocteria.  minE  gene was  reported  to be

encoded  in chlorop]ast genomes  of  some  algal species  but not  in
those  of  highef plants. which  impliod that in evolutienary  lineage of
higher plants this gene was  transferred from chtoroplasts  to the

nuclcus.  In this context  we  identificd the nuelear-cnceded  minE,

designated as  AtMinEl,ofArabidopsis  thaliana.  AtMinEl

contains  both N- and  C-terminal extensions  as compared  to
eubacterial  and  algal  chloroptast-encoded  MinE; the N-terrninal

extension  [epresents  typical features of  transit peptides. We
gencratcd transgcnic  plants overexpressing  a  full-length AtMinEl
by a  CaMV35S  promoter and  examined  the subeellular structu[es of

those  pLants, In transgenic  plants chleroplast  morpheLegy  and

number  per ce]1 were  aberrant  to variabie range, white  m;tochondrial

rnorphelogy  was  simi]ar  to that of  wiLdtype  pLants. These

observations  suggest  that MinE  is the third conservative  component

involved in chloroplast  division controt,  Investigations on

expression  pattern ofAtMinEl  and  subcel]ular  loeal;za[ion of

AtMinE1  by use ofGFP  andior  specific  antibody  are undcrway.
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 It is important  to make  catalogues  of  organelles

by the proteome approach.  Our  focus is on

vacuolar  membrane  (VM) of higher planbs. We
isolated VM  from ArainVopsis plants  with less
contamination  by sucrose  density gradient
centrifugations.

 It has been reported  that 2D-PAGE  is not

suitable  for separating  hydrophobic proteins.
T[herefore, instead of 2D-PAGE,  VM  proteins were

separated  fustly accordmg  to the difference of

solubilization  with detergents or  chaotropic  ion

and  secondly  by SDS-PAGE.  Hydrophobic and

hydrophilic proteins could  be eflbctively  separated

by the solubdization  steps,

 These proteins are  going to be identified using

TOF-MS.
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TATA  box plays a  key rote  in RNA  polymerase II-

dependent transcription, and  locates in the yicinity  of  
-30.

Recently, we  found that promoters of  more  than 60%  of

photosynthesis genes lack TATA  box, though the
frequency  of TATA-less  promoters in non-photosynthesis

genes is less than 10%. Extremely high frequency of

TATA-Less  promoters appears  to be a characteristic  of

nuclear-encoded  phetos)tnthesis genes. To  eLucidate  the

biological significance  of  this phenomenon, we  initiated

the  comprative  analyses  of  core-promoter  architecture  and

gene regulation among  thylakoid  membrane  protein genes.
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MORPHOLOGY  OF  ARABIDOPSIS  ROOT  PLASTIDS

VISUALIZED  BY  GREEN  FLUORESCENT  PROTEIN
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Green fluorescent protein (GFP) is avital  marke[  protein in
plants as  well  as  other  orgariisms.  Recent studies  on  GFP-

labelled plasticls with  confocal  laser scanning  microscopy

have Tevealed  plastid tubules, stremules  (stroma fi11ed
tub!ulgses), emanating  from the "plastid

 body'. The
observation  that chleroplast  strorna-localized  GFP  flew

into the interconnected plastids through stremules

exhibited  a  role  of  the tubules in the intercommunication
between plastids, In this study, we  studied on  tissue
dependency and  plastid type  specificity of stromule

formation using  the transgonic Arabidopsis plant that

express  the GFP  fusion with  the N-terminat transit peptide
sequence  of  RBCS1A.  Stremules appeared  frequently frorn
root  p]astids through the elongation zone  to differentiation
zone  of  the root  tips, and  most  proliferated in the  mature

parts of  old roots, while  relatively  tow from the

chloropLasts  or  plastids ofleaves,  petals and  trichomes.
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