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RE-EVAZ,UAT:ON  OE  ROLE  OE  VACUOLE  DURrNG
SALT  ADAPTATION  rN H:GHER  PUDIT  CEZ,LS.

Mariko  HOTTA,  Setsuko  NSMOTO,  Tetsuro
MIMURAI  Biol.  Labo.  Hitetsubashi  Univ.

  Salt  stress  by  the  addition  of  150  ir"!

NaCl  into the  NaCZ-unadapted  euZtured

ceils  oi  rnangrove  plant  {Bruguiera
sexangu2a)  induces  a  rapid  influxes  of  Na'

into  vaeuole  within  a day.  Simultaneously,
volurne  ef  vacuoles  in situ  swelled  to  200g.
We  have  proposed  that  the  dynamic  changes

in the  vacuoiar  volurne  is a  new  feature
of  the  salt-adaptatien  mechanirns  in
higher  plant  cells.

  In  the  present  study,  we  measured  the
changes  in  the  activities  of  aeid

phosphatase  as  a  protein  oi  vacuolar  sap

and  H'-ATPase  as  a  tonoplast  pretein.
:ncreases  oi  both  enzyme  activities

suggest  that  the  change  ±n  the  vacuoiar
volume  is  sn  aetSve  process  dependent  on

the  salt-stress.  We  have  further  analyzed
the  importanee  of  this  rnechanism  in  other

higher  plants.

201(3aDll)
A NOVEL  SALT.RESISTANT  FAerOR,  MANGRIN,  FROM  A

MANGROVEPLANT

A,!cwwtAMADA  Takeo SAITOH,  Tetsuro'MIMURAt,

Yoshihiro OZEKI
Dept, Biotechnol., TUAT,  Tokyo 184-SS88, IBio]oglcal Lab,

Hitotsubashi Univ,, Tokyo  186

    Mangrove is a  general term  for salt-toterant  woody  p]ants

growing a]ong the seashore  in tropical and  subtrepical areas. The

reasen  why  mangrove  plants cafi  grow in such  habitats is not

investigated at meLecular  levels. We  pestulate that mangrove  plants
have got specific  proteins essential  fQr thc sa]t to]erance in its

evolutio"al  precess. Based on  this hypethesls, functio]aL screening  of

mangrove  cDNAs  enceding  such  proteins was  performed using

Escherichia coti  as a host organism.  Twenry-nine E, coti

transformants, which  showed  remarkable  growth under  Ihe salt-stress

conditions,  were  obtained  from 1 x lpa E. coli  transfermants. Analysjs

on  the fragment patterns by restriction  endonueleasc  digestion and  on

determination of  their partial nuc]eotide  sequences  showed  that twenty-

thJee clones  have an  identicai nucleotide  sequence,  A  fult-length cDNA

is 1018  bp and  the ORF  encodes  a  protein of  141 amino  aclds

including 28 seri]es {19.86%). It is reveaTed  that there are no  simllar

proteins of  all ether  entries  in dstabases. We  designated this protein to
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CONTROLLED  ION UPTAKE  MEDIATED  BY  K'
TRANSPORTEROF.4rabidopsisthaliana  UNDER

NaCl  STRESS
Shuuichi NAGAOKA,  Tetsuo TAKANO,  Asian
Natura} Environment Science Center, The  University

ofTokyo.,  Tanashi 188-OO02

Potassium is an essential  macro  nutrient  required  for

plant grewih, and  its uptake  into plant root  cells  is
mediated  by K+  transporter, In the plant suffering

fi'om salt stress, the Na+ influx intQ plant cell is

mediated  by  this transporter.

We  introduced the K+  transporter of  Arabidopsis

thaliana into the yeast that  were  deleted eriginal  K+

transporters(trkiAtrk2A) and  into the yeast that
were  deleted both of  K+  transporters and  calcineurin

(CaN)(trklAtrk2AcanA), The internal ion

concentration  was  measured  by atomic  absQrption

methods.  Na+  uptake  oftrkl  Atrk2AcanA  was  twice

more  than  trklAtrk2A.  K+  uptake  of  trklAtrk2A

canA  decreased more  rapidly  than trklAtrk2A  just
after  the st.ress  treatment.
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EXPRESSIONOF"MANGRIN,'INYEASTANDTOBACCO

-TakeoSArrOHAkiyoYAMADA,TetsuroMIMURAI,

Yoshihire OZEKI

Dept, Biotechnot,, TUAT.  Tokye  184-8588, IBio]ogical
 Lab,

HitetsubashlUniv.,Tokyo186

    cDNAs  encoding  a novel  salt-resistant  factor, mangrin,  were

isolated from a  mangrove  cDNA  library using  E. coti  gene expressien

system.  ]n o[der  to survey  the effect  of mangrin  en  salt-to[erance  of

eucaryotic  cetls,  a futl-iength mangrin  cDNAs  !igated with  GALI  and

35S promoter  were  introduced into yeast and  tobacco  suspe]sion-

cu]tured  cells, respectively, The  growth rates of  both cells eKpressi"g

mangrin  werc  enhanced  as  compared  to the contret  celts. It is possibte

that mangrin  may  function to give satt-tolerance  to diverse organisms

at cellutar  levet. A  mangrin  cDNA  driven by 35S promoter  was

introduced into tebacco  plants, Growth of  contro] transforrnants was

strongly  inhibited by addition of ISO mM  NaCl to the medivm.  In

contrasl,  tra]sformants  expressing  mangrin  showed  remarkable  we]t

growth as compared  to the controis  in medium  containing  ISO mM

NaC]. Discovery of mangrin  w"1  contribute to elucidate salt-to]erance

mechanisms  in mangrove  plants at rnolecu]ar biotogical level.

Biosynthesis  of  mansrin  will  epen  a  new  window  to enhance  salt-

to[erapccofhigherplants.


