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-
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S206Enzymatie  synthesis  of  phosphatidylserine from
lecithin - An  advanced  utilization  ef  lipid biore-
sourcesO'tsuneo
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  In addition  to  the  large amourit  ofCO?,  the  fossil I'uel combustion  gen-
erates  air pollutants such  as S02 and  NOx,  which  cuuse  acid  rain  and

urban  smog,  Wc  proposed  the  use  of  microalgae  for the  recycling  of  air

pu]lutants such  as  C02  aiid  NOx,

  Using  a marine  g'reen alga,  D  nalielia  tertietecta, NOx  in a  fiue gas wus
rernoved  simultanceusly  with  (:02 in a  long tubular  photobiorcactor. Our
NOx  remeval  system  was  stnbT)'  operutcd  for l5 da)･s under  

"centinuous
light" or  

"light-und
 weak  ]ighL cycle'' collditions.

 Although  niicroalgal  biomass is regarded  as a  low-grade energy  sourcc

owingtoitshighmoisturecontent,itcouldbcconverted,throughbietcch-

nelogical  processes, te modern  gaseous and  liquid fuets such  as H2,  meth-

anc,  ethunol,  and  oils, Biomass ofD.  tett'olecta was  converted  to  a substratc

suitable  for bacterial II2 productien by a  starch-hydroltrzing  lactic acid

ba  
'iuin,Ladobacilt"sam.Ftovortis.Aphotosyntheticbacterium,"hodobium

mannurn,  preduced H2 from lactic acid  fermentation products ofniicroal-
g'al biomass. A  mixcd  culture  of  these  two  bacteria  decomposed  raw  algal

biomuss and  preduced HE,

 hlgal mass  culture  s)'stcins  fbr the photosynthctic recovery  of  C]02  and

NOx  can  be combined  with  any  bacterial conversion  system  in which

microaigal  bieinass is used  as a  raw  material  Ibr the  bacterial preducLion of
encrgy  er  commodit)'  chemicaLs.  Thus,  microalgae  cou]d  be key bio-
resoitrcesfbrgrccntechnolog)'.

I.LipidsasBioresorcc/LipidsareimporLant,inexpensive,r'enewable,bio-

degradabtc, and  energl･-rich  natural  resources.  Lipid  resource  is one  of
mq]'or  biere$ources und  hellce is included in grccn chemistry  strategy.
Lipid

 
reseurce

 includes p]ant seed  oils,  animal  fats nnd  oi]s , single cell
oi]s, and  phospho- lipids, Majer natural  resources  of  phespholipids  are

soybcan  lecithin, nnd  egg  yolk lecithin.
2. Enzymatic s)'nthesis  of  phosphatidylserine i'rom le[ithin/ PhosphaLid)'1-

serine  (1'S) has bccn claimed  as  a  nutr{tional  supplemenl  effectivc to
reLard  Age-Associated  Memory  Impairment  {AAMI}. Tb  utilizc  PS as  a

material  for nutritiona]  ot  E'unctional food, it is tequircd  to  develop  noL

onl}' cconemica]  but also  safe  nianufacturing  proctss en  industrial scalc.
1'S can  be prcpared enzymatical]y  tl'om cheap  lecilhin such  as  so}' lecithin
and

 excessivc  L-serine  btr' tranphosphatidylation  acLion of  phosphoiipase
D (PLD). 1･Ve have found that  lecirhin with  high PS  content  can  be pro-
duced by SlrePtom.i'ces antibioticus  PLD  ftom soT  lecithin and  excess  L-scrine
in aqueous  buffer in the  absencc  of  any  solvenL  }vhcn  fine poss'der ol'
proper solid  matcrial  is added  in Lhe  reaction  mixture.
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  In this  report,  the  recent  research  activitv  of  BioProcess Systems  Engi-
neering  (BPSE) is summarizcd  tbcusing on  our  rescarch  prn.iects. OTic' is
applicaLien  oF  synergy  efiect  of  uvo  microbial  populations to effectivc  bio-

production in termentatien  processes such  as  bacteriocin or  kefiran pro-
ductions, In  thtse  systems,  lacLic acid  bacteria and  yeasts ure  co-cnltured

and  utilized  to  control  the  pH  decrease and  to climinate  the  lactutc inhibi-
tion er  to enhaiice  thc  productivity  due to thc  s},nengy  efiect,  Thc  tcch-

niques  of  co-culture  systern  can  be eusily  transferred  to  the  South-!tsian
ceunLries  }md  polished  up  bv  thc'{r ewn  tradiLional fermcntation resources
andtechnigues.iniethertopicisaLreridoftheBPSEbascdonthegenome

infbrmation su[h  as transcriptome,  proteonie  aiid  se  on,  which  are  rccent

kcy  issues after  post-gcnome pro.jects. It wil]  bc one  of  wa),s  how  to con-

struct  a superier  straiu  (supcr cell)  which  producc a  desired product most
cffectiveT)･  based on  mctabolic  engineering  "'ith  genonie intbrmatien.

  UnfortunaLely
 inJupan, we  have limited amount  of organic  resources.

The  most  abundant  organic  resourcc  in our  counLry  is organic  wastes  such

as urban  or  agricultural  waste.  The  totaT  umount  of  these  wastes  reaches  to
more  than  gOO milion  tonsl)･ear. At  this  present in Japsn, mest  ef  the
organic

 waste  ure  treared  b)' combustion  (75%) or  dumping(15%}  wiLhout

the recovery  ef  usefut  organic  materia]s  or  energy.I  believe that rnicrobial
treatment  of  organic  wastc  to preduce energetic  or  organic  maLerials  is the
most  environmcntally  friend17 method,  because,  on  this plannet, the
decomposition of  organic  maLerials  by  various  kinds  of  microoiganisms
has been occured  since  before the  appearance  ofmankind.

  From  this yeaT/, the  Ministrv of  Econon]y,  liade  and  Industry  (METI)
and  New  Energtr' and  Industrial 1lechnology  Dcvelopmenr  Org:mization

(NEDO) started  two  new  National 1'rojects oil  thc  treatment  of  Organic
waste  to  recover  biogas energy  or  biedegradation  of  contamlnants  to
rccover

 
the

 
healthfu1

 envir'enment,The  breakthrough technoLogy  to
achieve      these prcljects is "analtr'ses

 and  understandings  of  the  structure  ol'

microbiul  comminities".  In this presentation, I wuold  Iike to  explain  on
our  aproa[hes  Lo undcrstand  the  sLructurcs  of  the  microbial  commini-
ticsCsocieties)

 
ivhich

 [an  degrade urban,  ugriculturaT  or industrial erganic

",astes.
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