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Characterization of  Peroxidase Secreted from
Asparagus Somatic Embryo
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 Asparagus (Asparagus qfficinalis L. cv. Y6)  is

regenerated  from cultured cells  into whole  plants through

somatic  embryogenesis.  A  41 kDa protein was  secreted

into cell  walls  during the embryogenesis.  Full length

cDNA  sequence  of  this protein was  determined by RrL
PCR  CAspPOXI). AspPOXI  had a moderate  similarity

with  plant peroxidases. AspPQXi  transcripts were

abundant  during early in somatic  embryogenesis.

Pefoxidase plays an  important role  in lignin synthesis  by

polymerization of  monolignols.  AspPOXI  protein
specifically metabolized  coniferyl alcohol,  one  of  the

lignin precursors. However, the content  of  lignin in the

cell wal]s drastical]y decreased during somatic

embryogenesis.  We  isolated the reaction  product by
HPLC  and  characterized by GC-MS. Mass spectrometric
ana]ysis  assigned  the product as  dehydrodiconiferyl

alcohol.
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The  apoplast  ef  roots  is open  to outcr  environrnent,  since most  of

reot  surface  has no  cuticles nor  outer  barrier against water  transport.

Thus the cel1  wa]ls  offoots  rnay  directLy be affected  by otiter
environment.  We  tested the pessibitity if thc extcnsibility of  root

ccll  walls  are  affected  by outer  humidity surrounding  thc cc]]  wa[]s.

 Viscoe]asticpropertiesofceltwaLEswercmeasuredbyzcreep

ineter(Yamaden,Tokyo)andanalyzedbyaVoigt-Kelviri-Buigers'

six-elcment  mode]  to obtain  clastic  moduli(EO,  E1, E2} and  plastic
coeencients(nO,n1.n2).LateralrootsefAlaskapcaswereused.

Effect ofdehydration  by ethnno]/  Methanol-killed root segments

werc  equilibrated  with  a series ofethanol  coneentratien  and

cxtensibi1ity  ofce]1  waLls  wcre  measured  in the same  ethanol

solution.IncreasingtheethanoEconcentrationincreasedall

piirameters, EO was  g-times and  nO was  11 times grcater than those

ef  fi]l]y hydrated contro[  ecl[  wti11s,

Effect ofhumidity/  Reot scgrnents  were  dricd at critical point to

kccp intact root  morphology.  The viscoelastic  propeities wcre

measuredinair-streamntdifferenthurnidity,Allparameters

decreased by incrensing humidity.  Viscosity  coefficients  decreased

more  qnickly than the elastic moduli  against  increasing humidity.
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Hypergravity inhiblted e]ongation  growth of  azuki  bean
cpicotyls  and  maize  coleeptiles  and  mesocotyls  by

decreasing thc cell wal]  extensibility  via the increase in the
molecutar  mass  of  matrix  pe]ysaccharides. Hypergrayity
a]so  inhibited the  breakdown  ef  matrix  polysaccharides by
increasing the pH  in the apoplastic  fiuid, which  may  be
involved in the processes of  the increase in the molecular

mass  of  matrix  po[ysaccharlcles. When  the seedlings  grown
under  hypergravity conditions  were  transferred  to 1 g
conditions,  the growth rate ef  these organs  increased within

few  hours. The  recovery  of  growth ratc  of  these  organs  was

caused  by the increase in the cell wa[1  extenslbMty  via  the

decrease in the molecular  mass  of  rnatrix  po]ysaccharides.
By  the  remova]  of  hypergravity stimulus  the  apoplastic  pH
was  decreased, thereby promoting the breakdown ef  the

matrix  po]ysaccharides. All of  the efTbcts  of  hypergravity
disappeared premptly when  hyperg[avity-treated seedlings

were  transferred to 1 g conditions. These Tesults suggest that

plants regu[ate  the growth rate of  shoots  in response  to the

magnitude  ef  gravity by which  they  adapt  themse]ves to

difTerentgravityconditions.
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 The cell-wall  manix  polysaccharides are  thought to play a

role  in gibberellin(GA)-regulated reet  growth, WC  haye

reported  the  increase in molecular-mass  of  peetic

polysaccharides by GA. The  hemicellulosic polysaccharides,

howeyer, remains  to be analyzed.  SNle repert  here the effect

of  GA  en  the molecular-mass  ef  hemiccilulosic

po]ysaccharidesofpearoots.

 GA-treated roots  contained  1arger xyleglucan  and

hemicelluloses than  those  of  Ancymidel-repressed roots.

Such effect  ef  GA  was  ebserved  in elongation  zone  and

maturation  zone  but not  in apieal  meristematic  zene  of  the
roots.  The  rele  of  these modficatiens  of  polymers wi11 be

discussed in relation  to cell wall  extensibility  and  aging  of

rootcells.


