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DIFFERENTIAL RESPONSE  OF THE  H'-ATPase ACTIVITY
AND  PM  SURFACE  POTENTIALS  IN ESg AND  ET8 ROOTS
OF  WHEAT  AFFECTED  BY  ALUIL(INUM
m pS J AHNi2,  Hideaki MATSUMOTO],  Res. lnst.
iBioreseurces,

 Okayama Univ., KurashikL Okayama 710-O046.
2Dept

 Hort., College of  Agri., Chonnam Univ., Kwangiu 500-

7S 7, Korea.

Here we  report  the rr-ATPase activity and  surface  potentials
(zeta potentials) of plasma membrane  (PM) vesicles isolated
ffom tip (lcm) and  tip-less roets  in Al-sens{tive (ES8) and  Al-
tolerant ocTg) ef  wheat  by Al. Al (2.6 pM)  inhibited the H'-
ATPase activity of PM  vesicles  of ES8 prepared frem enly tip
roots  after 4h treatmerit Congruent with H'-ATPase activity, the
zeta  potential depolarized enly  in the PM  vesicles  iselated from
Al-treated tip roots  of  ES8 and  different resting  potentials were

ebserved between ESg and ET8.  interestingly, H'-ATPase
activity increased and  zeta  potentials hyperpelarized slightly

after Al treatment in en]y  tip-lcss roots  of  ES8 and  in both rcot

ponions of  ETg. H'-transport rate  of  inside-out PM  vesicles  vvas

monitored  by acridne orange  and  a similar  result of  activity  as

H'-ATPase  was  ebtained. The  H'-ATPase  activity of  tip root
vesicles  ofES8  was  sensitive to Al (O to 10 pM) in vitro but tip-
less root  vesicles  sustained  thc activity. However, H'-ATPase
activity  of  ET8 PM  vesicles  oftip  root increased, though tip-less
root  sustained  the activity. The zeta  potential measured  under  in
vitre Al treatment shewed  a sirnilar result. Irnmunolecalization
of  H･-ATPase  reyealed  a dcreases in the intensity of  apical  eells

as  well  as matured  cells in ESg  but not  in ET8  after  4h Al
tTeatmenttnvlvo.

334(F435)
The  struct"re  ofa  regulatory  gene CCMI  and  scTeening  of

its target  genes  by usiog  ChtamydomonascDNA  macroarray.
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 Chlaaydomonasrebtharditiind-ccsasetefgeltesforcblbonoonoentrating

rnechanism  (CCM) to acdirnate  to COi-timiting conditions.  It is not  known,

however,  how  CQi  signals  are  se"sed  and  transduced.  We  heie ise]ated a

CCMI gene, which  complernents p]eietropic deficiency of Iow-C02

characteristics  in high-COi requ{ring  mutant  C16  C2000 annual  meeting).

CCMI  tTmseript  and  psetein were  expressed  censtitutively,  suggesting  that

CCMI  is pesttranslationally modified  to transduce COr-signal. Amino acid

sequence  dedueed frem cDNA  contains  a  region  which  has significant

simi]arity to Zn-finger dDmain, suggesting  that this region  shovld  play an

irnportant roEe  fo[ lts function.

 Itis jndicated that CCMI  is essent+at  to regulate a set ef genes for CCM.
SD  we  sc[eened  its targct  gems by using  cDNA  macroarray  spotted with

960 genes. Clamparison of  gone  expression  pafile ef  C16  with  that of

wild-type  Tevealed  thal 16 genes showecl  two  times higher intensities of

wild-type  than that ef  C16  defective in CCMI.  ct these genes, low-COi

inducib]e genes reported previovsly such  as CAHI  and  Mba, encoding

carbonic  anhydrase  were  centained. Furthermore, a  putative ABC-type

trasporter was  also  regu]ated  by CCAfi.  It is possibte that this protein
transports  C02  or  HCO  3'. Moreover  there are  severaL  rovel  COi-responsibte

genes. indicating that this  cDNA  maeroarray  is usefuL  for screening.

333(F434)
ROLE  OF  ROOT  HAIRS  AND  LA  FERAL  ROOTS  IN  SILICcrN

UPTAKE  BY  RICE  PLANTS
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 Nce (Omp sutiva  L.) is known as a Si accurnulator plant.
However; the mechanism  mspensible  for the effbctive uptake  of  Si

by the roots  of  rice is net  understood.  We  invest;gated  the  role  ef

root  hnirs arid lateral rocts  in Si uptake  using  rice mutants  which

are  dtf6ctive in formatien of  roet  hairs (RH2) and  lateral roots

(RMI09). Short-tenn (up to 12h) uptake  errperirnents showed  that

there was  no  significant difference in Si uptake  between the RH2
rnutant  and  wild  type (Wf) riee (cv. Ochikara) from either low

(O.15 niM) or  high(1.S rriM)  Si selution. Hewever,  the Si uptake

of  RMI09  was  much  lower thall that of  WT.  The  Si uptake  as

well  as  the shoot  Si concentration  ef  WT  was  rnore  than double
that for RMI09, but slmi1ar  to RH2,  when  plants were  grown for 1
month  e{ther in a rn]trient solution  cemaining  1.5 rnh(  Si or in soil
amended  with sodium  silicate, The number  of  silica bodies ef

third ]eatofRMI09 was  only  ll3 efthat  ofWT  and  RH2,  Using

a compartmentation technique,  Si uptake  for diiferent zones  of

the roets  was  compared.  Si uptake  at the root  tip (O-1 cm,  without

lateral roots  or  rocrt  hairs) was  similar  between wr  and  the  two

mutarrt lines. Hbwevet the Si uptake  by roet  sections  ofRMI09

behind 1 cm  was  slgnifieantly lower thari WT; while  no  differences
were  observed  between wr  and  RH2.  Tbgethe4 these  results

clearly indicate that lateral roets  but not root  hairs contribute  to Si
uptake  by rice. Analysis of  F2 plarrts betweeri RMI09  and  WT

showed  that Si uptake  efftctiyeness  and  lateral rect  formatien are

inherited togcther; and  that formatien ef  lateral roots  and

subsequent  Si uptake  is contrelled  by a single dominant gene,
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Acetute represses  the exprcssion  of  low-CO, inducible

genes in Chiain.},tiomon(fs reinhardtii.  Two  possible
triggers ofthe  acetate-dependent  repression  of  low-CO.

inducible gcnes havc been proposed: {i) e]evation  of

intracel]ulur COi concentration  caused  by increase in

respiration and  (ii) down-regulation of  PSII aetivity.  In

this study,  we  used  u respiratory  deficient mutant  detm-f

to elucidate  the repression  mechanism.  The dttm-1 did

not  show  the acetaLe-dependent  repression  of  low-CO.

Inducib]e g¢ nes,  In the mutunt,  respirutory  pate  was  not

increased by addition  of  acetate  while  PSII activity  was

down-regu]ated as observed  in wild  type strain. These
results  indicate that  not  the  down-regutalion  of  PSII,

but stimulution  of respiration is a main  reason  for the
acetale-dependent  repression  ol' ]ow-CO] indttcib]e

genes.
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