
The Japanese Society of Plant Physiologists

NII-Electronic Library Service

The  JapaneseSociety  of  Plant  Physiologists

Plant Cletl Plrysiot. Vol. 41, Supplement(2000) s169

507(lpJ05)
DETEenON  OF  GPI-ANCHOR  MOLECULE  IN CELL
WALL  ACID  PHOSPHATASE

.T.....-.=akako KANEKO  Nae  MATUDA,  A]tiko MATUDA  
'

 ,

Masao IWAMORI  
'

 
,
 Dcpt. Chcm,and  Biol., Fac, Sci,, Japan

Women's Univ,, i
 GTad, Sch, Sci,, Japan Woinen]s Univ,,Tokyo

112-8681, 
S
 Dept.Chem,, Fac.Sci and  Engin., vanki Univ,, Osaka

S77-8502,

509(lpJ07)
MorEcuLAR  aONpsG  AND  cuARAorenIZ-
ATION  OF  PRorEIN  PHOSPHATASE  2A  IN
GUARD  CELLS  FROM  VICIA  FABA  L.
Hiro  ki eno,  Toshineri Kinoshita, Miwako
Asanuma,  Ken-ichiro Shimazaki;  Dept, Biol., Grad.

Sch, Sci. Kyushu  Univ., Fukuoka 810-8560

 In this experiments  a crude  cc]1  wall  NaCl-extract was  used  as

cell wall  APase, A  cytoplasmic  A}'ase was  used  as the precurser
protein of  cell  wall  APaseero-cwAPase),  Strategy for thc identifi-

cation  of thc GPI-ancbor molccule  by TLC-immuno  blouing fai1-
ed  to use  because the anlibody  against  tbe cell wall  APase as well
as  the sweet  potate APase had recognized  none  of  the seven  glyco
lipids on  TLC-immunobletting, Thc  ce]] wEll  APase  and  the Pro-

ewAPase  were  mixed with  PL-C  to release phosphatidy!-inositel
mo]ecule  from GPI-ancboted protein. 11ie change  in melecular

mass  of  the PVC  treatcd GPI-anchored proteill might be detectcd
oll HPLC  er on  nativc  PAGE  AfLer thc Pro-cwAPase was  trcated

with  PL-C, the decrease of  the mo]ecular  mass  was  observed  en

HPLC.The mobilty  of  the PL-C treated Pro-cwAI'asc increased en
native-PAGE,  while  that of the cell wall  APase however showed  no

chaige.  in order  to remove  phespholipid derived from cell membrane
debris adsorbed  to the Pro-cwAPase, the microsomc fraction was

tTeated with  1.0% TritonX-100. After the  treatmeng  the fraction was

applied  to DEAE-ccllulose column  alld the enayme  was  eluted with

NaCl  to obtflin thrce active  ftactions. The  active  fractions I and  II

analyzcd  by native-PAGE  wcre  determined to coitain  the PTo-cw

APase.Ihey are to be examined  to detcct GPI-anchoT molecule.

 Recent pharmacological  studies  showed  that

protein phosphatase 2A (PP2A) is involved in the
regulation  of  inward-rectifying K'-channels and

slow-type  anion  channels  in plasma membrane  of

stomatal  guard cells.  In this study  we  isolated
three  ful!-length cDNAs  (vfl'P2A-l, vfPP2A-IL

vfl'P2A-IID  encoding  catalytic  subunit  of  PP2A  in

gu ard  cells  of  Vicia foba L. The  dedu  ced  am  ino acid

sequences  of vfi'P2A-J,  vfl'P2A-IL  vfPmpA-III  were

exhibited  strong  similarities  to previously
described PP2Ac  isoforms  from animals  and  plants,
RT-PCR  analysis  showed  that the transcripts were

expressed  in guard ce11s, root  and  leaves.
Recombinant  vfPP2A-I  purified from E. coli  had

protein phosphatase activity,  and  the  activity  was

inhibited by okadaic  acid  and  calyculin  A,
inhibitors of PP2A. These results  indicate that
vfPI'2A  encodes  catalytic  subunit  of  PP2A  in guard
cells.
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   Sillce thc llitrate  reductase of Chlorelta sucdiaizv)ldla  was  found

to be a  GPI-anchored protein in 1995, GPI-ai}chored proteills have been
reported in plants such  as duckweed, tobacco,  rose,  azd  Arabidapsis

thaliaua. Thus it is considered  that GPI-anchorec1 proteills are  oot  rare

also  in plants. We  describe bcre the screening  of  GPI-a]chored proteins
in a moss  using  Mbrcltanitiapoijvnorpha culturc  cclls.

   For the screening  of  GPI-anchered proteins, the M. polymorpha
cuhure  cells werc  ]abeled with  [3H]ethanolamine (EA) and  [3H]rnyristic
acid (14:O), precursors of GPI, for 18 hr. Proteins extracted from cells
and  medium  were  electrephoresed  and  stained by CBB.  Gels weTe  slioed

to 1mm-pieces and  disse]ved ii H202  and  thell tbeir radioactivity  was

measured.  The cellulaT  pTotein sample  colltained  many  bands which
were  collsistent]y  labeled with  [3H]EA andtor  (3H]14:O. whereas  the

secreted protein sample  contained  only  one  major  band with  molecular

inass  of  SO  kDa, thc protcin which  was  cousistently  labe]ed with

[3H]EA but not  with  [3H]14:O, From  amino  acid compositio"  analysis

of  tbe purified 50 kDa  prolein, it was  showi  that thc protein containcd

1 mol  of  EtX and  4 mol  of  glucosamiie per mol.  Tlius the 50 kDa

secreteri  protein ofM.  polymerpha was  conc]uded  to be a GPI-
ancbered  protein. Tbis proteio would  lose tbe ]ipid moiety  of the GPI
whenit  was  rcmoved  from thc p]asma membTane.
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Many  type$ ef terredoxin-NADP  oxidoreduct  ase

(FNR) have  been  purified and  characterized  in the

relationship  between  enzyme  activity  and  their

$t ructures, especially  an  active  site  and  a  $ubst  rate

binding site according  to X- ray  crystalography  and

sit e-direct  ed  mutagenesis.  Hovvever, there are few

report on the possibility whether  regions  apart trom
active  slte  ot  HNIRate invoived in it s act  ivity,

We  measured  the  activity of FNRpartially puritiect

from thermophilie cyanobacterium,  S. elongatus,

cloned  the gene and  determined  the  DNA  sequence.

Thermophilic FNRwas  cempared  with  mesophllic

FNRs  to  elucidate  the  $tructure-function

reiationship.  We  will  di$cuss some  propertie$ of

thermephilic FNRin  relat ion to an  adaptatien  te high

temperature,
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