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There are  many  prublems  of  algal  blooms eaused  by eutrophication

in Haehiroko  Luke  of  Akita Prefecture. In the  course  of  the  studv

en  the  mechanism  of  algal  blooming, we  intend  to understand  the

relationships  of  environmental  phages  in the  controlling  of  the

blooms caused  by  blue-green algae  in the  lake. To  understand  the

phage  flora in the  lake. the  metagenomic  approach  and  the  next

generation  DNA  sequencer  (NGS) were  used  for analys]s.  Firstly, -'e

have sampleda  200 I. of  surfaee  water  in September  2011, frem the

peint of 39.95N  and  140.06E in the Haehiroko Lake. The  sampled

water  was  filtered through O.2 urn membrane  and  t,hen preeipitated
by ultra-centrifugations  to cellect  the virus  fraction. DNA  frem
virus  fractiens were  extracted  bv Proteinase K  followed bv  Phenol/

Chloroform treatment  and  sequenced  by the  NGS  (GS Junior, Roche)
with  shotgun  library methuds.  We  got  140,OOO sequeneeli  Frem  this

analysis  and  were  eempared  with  the  database  sequences  by  Blastn

and  Blastx search.  From  the  results  of  these  experiments,  about

49%  of total phage sequences  were  classified  in Myoviridae, 25%

were  Shipheviridae, and  19%  were  Podevimdae,  respectively.  The

Proteobacteria,  Synechococcus, Artabaena,  and  Microc,ystis prephage
sequenceses  were  found in the librnry. The  analysis  ef  the  seasonal

variation  in phage  flora should  be required  to undersLand  the

relationshipswithalgalblooms.
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Heterotrophie nAnofiageUates  (HNF) aTe  knewn  to play  a  major

role  in consumption  of  baeteria in  the  oxic  aquatic  microbial  foed

web.  In  contrast,  little is known  about  the  eeology  of  HNF  in the

micrebi!il  foed wab  of  anexic  waters.  Mere  recently,  we  have shewn

that  HNF  are  present and  act  as  bacterial consumers  with  high

potential bacterivery in sulfidegenic,  anoxi ¢  layer of  the  meromictic

Lake  Suigetsu. Huwuver,  their  physiology  remains  ebscure.  The  aim

of  this st,udy  was  isolntion  and  cultivation  ot' allaerobic  HNF  from

anoxic  layer ef  Lake  Suigetsu for understanding  the  microbial  food

web  ecology  in anoxic  aquati:  ellvironments.  To obtain  an  initial

enrichment  culture,  water  samples  were  taken  from anexic  IRyers  of

Lake Suigetsu and  were  added  te  anaerobic  test tubes  containing  one

wheat  grain  or  y, east  extract  using  a needle  and  syringe.  Headspace

or  the  tube  was  replaced  with  N. Hnd  the tubes svere  incubated at

200C in the  dark. ,Xfter  initial enrichment,  anaerebic  HNF  cultures

were  mHintained  by serial  monthly  5%  transfer to fresh media  for
nnnerobic  bacteria. Microscopic observation  revealed  the presence of

at  least. 1,hree diffbrent morpholegical  types  of HNF  in the enriehment

cultures.  HNF  densities in enrichment  culture  increased  from 3.5 X

10" to a  maximum  of  1.3 X  le` cells  ml'i.  An  oval  shaped  HNF  with

one  fiagellum was  isolated by  serial  dilutions of  enriehment  culture.
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Beppu spas  are  famous for their wide  range  and  ample  supply  of thermal

water.  PreviDus  research  has been focused on  the physicochemical properties

of  the water  such  as temperature,  pH,  minerals,  salts  and  radieactivity  of the

het springs.  However, little is known about  the bielogical compesition  ef  the

water  and  roles  that ceuld  explain  the  beneficial effects  of the thermal  water

on  human  health and  beauty. Here we  show  that  both novel  and  known

bacterial strains  that inhabit Beppu hot springs.  We  succe$sfully  cultivated

and  isolated 45 strains  of microorganisms  from thermal  water.  The genetic

codes  of  these  organisms  were  analyzed  by 16S rRNA  gene  sequeneingf

BLAST  search.  We  a]so  charaeterized  the  organisms  from morphological,
biochemical and  physiological  points  of  view.  Bacitlus lichenifornlis,

Sphingonzenas sp., Chren}obactertum  sp.  as  well  as  several  green algae

species  were  identifiecl. Some of  these  mieroorganisms  may  contribute  to

maintaining  the ecological  systems  or  the preperties of  the thermal  water

and  mud.  The  others  could  produce biornaterials that  account  for the health-

promoting effeets ef  hot  spTings.  We  therefore examined  anti-inflammatory

andanticarcinegenicactivitiesefthebacterialextractsorpurMedmaterials,

usingce11-basedassays.Wewil1discusspessibleapplicationsoftheidentified

microerganismsforuseinthehealthandbeautyindustry.
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Generally, O.2 pm  membrane  filters (MF) are  utilized for processing
sterile  water,  and  their performance  is eonfirmed  by  LRV>7  (Log

Reductien Value) in validation  study  with  Brevundimonas  diminuta

as  a  standard  test  strain.  However,  it has been  reported  that

Elylemonelia  gracilis has  an  ability  of  passing  through  micropore

filter{D, which  led us  to consider  that  unknewn  MF-penetrated

baeterial species  might  exist  in natural  environments.  In this study,

we  investigated the  filterability ot' bacterial isolates from ground
water  in a  deep well.  Approximately 100 L of  ground  water  sample

were  filtered through  O.2 pm  MF  te obtain  aquatic  bacteria from deep
vvells.  These  filters were  incubated aerobically  with  sterile ground
water  at  3e'C for 2 month.  During the  incubation. the water  samples

were  filtered weekly  by e.45 "m  MF  and  the  filtrate was  cultivated

with  R2A  agar  to  isolate  the  bacteria  passed  through  O.45  Fm  MF.

Then, in order  te  assess  the LRV,  these isolate$ were  filtered threugh

O.2 pm  or O.1 um  MF  by  filterability  test  machine.  Phylogenetic

analysis  based on  16S  rRNA  gene revealed  that  the  O.45  vm  MF-

penetrated  bacteria  belonged to 21  genera and  O.2 ym  ones  belollged

te the  genera Curvibacter.

1) Y. Wang  et.  Al., Infiuence ef  size,  shape,  and  flexibility on  bacterial

passage  through  rnicropore  membrane  filters ,Environ. Sci. Technol.,

42,6749-6754(2008)

134


