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Functional analysis  of  ga]actinol synthase  in Arabidopsis in stress

respensetptt
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  Raffinose family oligosaccharides  (RFO) is thought  to function as

an esmeprote ¢ tant when  planrs areexposed  ro drought, high sa]inity

and  cold  stresses, Galactino[ synthase  catalyzes the first cornmitted

step in the biosynthesls of  RFO  and  p]ays a key regulalory  role in the

carben partitioning between sucrese  and  RFO  in developing seeds,

  To analyze  the role ef  RFO  in stress tolerance,  we  eloned  six

cDNAs  encoding  galactinol syuthasc  ofArabido/)sis  and  namcd  thcm

AtGatSl to 6. Northern blot analysis  was  performed to jnvestigate
stTcss  {dry, colcl,  NaC], soTbitol)-responsiyc  and  tissue-specific gene

expression.  AtGalSi  and  AtGatS2 were  induced by thcse stresses
within  lh. A  strongly  hybridizing band was  detected in seecl  for

AtaatSi andAtGatS2.  Sugar ana]ysls  showedthat  dreught or  high
salinity  treated planls conlain  a  very  large amount  of  raft'inose,  which

is barely dctectable in non-stressed  plant. A]so, sugar  analysis  of

mature  sceds  showed  that they  contained  large ameunts  of  stachyose

rather than like other  plant species.
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COLDSTRESSUSINGARABIDOPSISFULL-LENGTHcDNAMICROARRAY

mu1i2,  Mari NARUSAKAI,  Hiroshi ABE3,  Kazuko  YAMAGUCHI-

SHINOZAK43, Piero CARNLNC14, Yeshihiae HAYASHIZAK14  and  Kazuo

SHINOZAKII,2,1 Lab.Plant MoL  B[el., 2 PIant Func, Genome Res., GSC,

RIKEN, 3Bjol. Res. Oiv., JIRCAS,  4 Gemome Sci. Lab., GSC,  RIKEN

  WepreparedaArabidopsistull-lengthcDNAmicrearrayusingca.1300tu11･

length cDNAs  lecluding drought-jndvcible genes, The cDNA  micrearray  was

used  to identify drought- and  celd- induclble genes, and  target genes ot

DREBIA,  a  transcriptlon taetor that contrels  stress-i-ducible  gene

expressien.  Thert29A,  cerl5a, kint, kin2, rdI7, end  erdlO  genes  were  alse

idemtMed  as  DREBIA  target genes osing the eDNA  microarray,  which

contirmed  the previous report.  Also, several  genes, such  as  a  homolog ot

wheat  putative cold acclimation pretein, were  idenWied as nevel  drought- and

cold-  /fiduc/ble  genes, and  DREBIA  target genes, These  results  show  that

our  full･length cDNA  microarray  is a  useful  material  ±o  analyze  expressien

pattern ot  Arabidopsis  genes  under  dehydration and  cold  stress  and  to

identitytargetgenesofstress-relatedtfanscript[ontactors.
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TheDREBtami:yottranscriptlontactorsbindspecificallytoacis-acting
etement(ORErcRT)  in A. thaiiana,They have been shown te p[ay key
roles in orchestratlng the planrs respense  to stress facters such  as

cold, dreught and  salinity. CLening ef similar genes in rice may  be a
prerequisite fer the develepment of superier transpenic cultivars that
can  withstand  or thrive in adverse  environments,  Here we  report the
characteristics ot the corresponding DREB homelogues in rice, Os
(Ocxia sativa) DREB1A, 1B and OsDREB2 cDNA  trom rice,
  OsDREB1Awasise1atedtromcDNAilbrariesconstructedtremceld-
and  salt-stressed 3-week-old rice p)ants whereas  OsDREBIB was

obtained  as  an  EST  eione  ftom the Rice Genome Project, Both genes
show  ext6nsjve simirar]ty te Arabidepsis DREBIA (ADREBIA),
especially in a portion ef their N-term[nal regions  and  in their ERFIAP2
domains, OsDREBIA,  [ike AtDREBIA,  ls upregulated  in plant$
exposed  to cold, OsDREB2  was  obtained  from a cDNA  library
constructed  trom drought-stressed, 3-week-eld rice seedlings, The
putative amino  acia sequences ot Arabidopsis DREB2A (AtDREB2A)
and  OsDREB2  also show  extensive similarity especially ina portion ot
thejr N-terminal regions  and  in their ERF/AP2  domains, Similar to
AtDREB2A, OsDRE82 is induced bydrought and  sa[inlty butnot by
ceid exposure.  The exten$ive censervatLDm  of protein sequence amd
stress-respense characteristLcs of the$e DREB preteins indlcate their
tundamentalfunctioninplantstressphysielegy.TheOsDREBgenesin
thls report may  play an  important rele in the productlon ot superler
transgenic rice plants that are res[stant to multiple stress environments,
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AN,VYSIS  OF  TISSUE  SPECIFICITY  OF  ICE PLANT
MCMIR4  PROMOTER
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A  number  of  genes for a plasma membrane-localized  water

channel  (PIP-aquaporin) have been found in highcr plants,
Some  of  them  were  founcl to be different in tissue  specificity

andtor  responses  to  environmental  condition  changes,  We

wished  to compaTe  tissue- and  cell-specific  expression  of

McMijh4, an  abundantly  expressed  PIP frem the commen  ice

plant (Mesembtyanthemum crystallinum),  to that of  the

previouslycharacterizedMcMipB.
A  2.2kb DNA  fragment containing  the prometer  region  of

McMpt  in a fusion with  the GUS  coding  region  was  studied

in transgenic tobacco. The MbMipA  promoter was  active  in

pericycle and  cortex  cells in roots  and  in phloem-associated
cells  and  cells  surrounding  the pericycle in shoots.  In green
leaves, mesophyll  cells  and  the minor  veins  showed  GUS
activity, however  the major  yeins  did not,  In floral tissues,

GUS  activity  was  observed  in pistils and  anthers  ef  immature
buds and  tips of  mature  pistils and  pollens. Ne  GUS
activity  was  observed  in apical  meristems  and  root  tips, The

diffeTences in tissue specificity  between the McM4iA  and

McMipB  promoters indicated that the two  PIPs, MC-MIPA

 and  MC-MIPB,  serve  different functions in plants.
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