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Expression of  Xylose Reductase and  Xytitol Dehydrogenase Genes from Pichia stipitis
in Saccharono,ees cerevislae
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    Xylose is a major  constituent of  hemice11ulose which  comprises  up  to 30 - 40 %  of renewable

biomass in nature,  and  its utilization  has been studied intensively for bio-fuel production. Saccharotaryces
cerevisiae common]y  used  in the indusuial alcohol fermentation, however, cannot  ferment xylose  to

ethanel  due to thc insttfficient enzyme  levels and  imbalance of  NAD/NADH  redox  system  involved in
xylose  metabolis[n.  In this study,  the genes for NADH7NADPH  dependent xylose  reductase  and  xylitol

dehydrogenase originated from Pichia stipitis were  introduced into S. cerevisiae  to produce ethanQl  from
xylose,

    [b introduce g¢ ncs  for xy]ose  redllctase  and xylitol  debydrogenase in S, cerevisiae,  scveral plasmids
were  constructed  based on  autonomously  replicating  plasmids and  an  expression  vectof  plasmid, aAd  the

resultant plasmids were  transferfed in laboratory and  inelustrial strains by transfoTrmatien using  the lithium
acetate  methocl.  The  cloned  genes were  well  expressed  in S. cerevisiae.  The  transformamts  harboring

plasmid(s) carrying  the xylose  reductase  and  xylitol reduotase  genes were  able to grow on  the medium

containing  xylose  as  a carbon  source, while  the transformants carrying  either of genes eould  not assimilate

xylase  although  high amount  of  ¢ nzyme  was  produced. Tlte result suggests  that beth genes are r¢ quired
for the aceumulation  ofxylose,  fhe etha'nel production from xylose  by the transformants, however, was
less than that by  R  stipitis,  and  a  signifieant amount  of xylitol was  accumulated  in the culture breth.
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Purification and  charaeterization  of xylanase  l produced  by Aeremonas cayiae
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    P-1,4-Xylanase catalyzes  the hydrolysis of S-1,4-xylosidic linkages of  xylan. In the previous paper, wc

FepoTted that Aeivmonezs caviae ME-1, isolatoci from the gut contents ofScmu"a  cynthia pryeri, produced high'P-1,4-
 .xylanases.

 11ris wcrrlc presents the puiification and  characterization of  xylaiiase  l produced by Aerontenas caviae

ptffl-1. The bacterium was  cultivabed in qptimal iriediurn at 30" C, 72 hr. The superrtatant of the culture fluid was  used  as

crucle  xylanase  pscparation. The purificatien was  dohe by ammoniurn  su1fate  (95% saturation)  precipitation and  gel

rntration chromatographies  u$ing  Sephadex G;1oo and  G-75, and  HPLC  using  SHIM-PACK  DIOL-300  colurnn.

Er:zyme reactien  was  carried out  in lO ml  of 1%  of  oat  speltxylan  in sodiurn  acetate  buffer pH  5.Q at  40"C, 30 min  and

released  reducing  sugars  were  det6rrnined by SOMOGYI-NELSON  method  with D-xylose as' a  standarzl.  One  unit  of

enryme  activity  was  defined as  the amount  of  enzyme  that liberated 1 pmo] of  xylose eqtiivalent in one  ininute. Ptonin

was  measumd  Py the method  of  
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was

 purified 11-fold in

sP6cMc  activity with  a  recovery  of  9.3%. Tlie purified cnayme  gavc a  single band protein on  native  polyacrylarnide gel

qisc electrephoresis  and  on  SDS-PAGE.  The xylanase  had  a K.  of  5.6 ingtrnt  and  dn apbarent  V.,. of  2800

pmol.min`i,mg of protcin'1. llie pH  and  temperature  optima  for activity were  7.0 aod  50e C, respeetively and  more

diati 60%  of  the enzyme  activiry was  retained from pH  6.5 to 8.0. [[he rnelee'ular  weight  of  the purified xylanase  was

found to be 20,OOO by Mass spcctroscepy  . OEhercharacteristics aie  vnder  investigation.


