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.,Xfter the  disaster in Fukushima,  alternatives  to nuclear  energy  have

become  an  important  priority. Natural gas  of  dissolved-in-water type

is elean  energ}'  fueL due  to the  lack of  texic and  polluting  substallces.

This natural  gas  is of  biogenic, i.e., derived from methanogenesis,  as

identified by the stable  isotopic cempesitions  of  methane.  Enhancing

biogenic conversion  of  organic  matters  in subsurface,  such  as  oil  and

coal,  to methane  by in situ  mierobial  cemmunities  has  being paid
attention,  but requires  an  understanding  of  their ecologicat  traits.

Previously, high methane  production was  detected in the culture  of

core  sample  frem natural  gas  fielcls in Chiba, where  approximately

90%  of  the  natural  gas  in Japan is produced,  indicating the  possible

methanogenesis  in situ.  To obtain  insights inte largely unknown

microbial  community  including methanogens  present  in this fie!d,

integrated biogeochemical analyses  were  performed.  Water  samples

were  collected  from  commercial  produetion  wells  at  various  Iecations,

and  subJ'ected  to chemical  analysis,  measurement  of  methane

production  rnte  by  radiotracer  and  prokaryotic community  structure

analysis  by  tag-enceded  16S  rRNA  amplicon  pyrosequencing. Here

we  show  the  bacterial and  archaeal  community  profiles as  well  as

the geochemicHl  factors that  may  influence  eommunity  structure  and

methanogenesis.
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tn aquacuiture,  disease management  is important  for production eraciency.  It

is ci'ucial  to monitor  farming  conditions  particularly the microbial  community

aynamics, becuuse most  diseases are  caused  by m]crobes.  In this study,  we

investigatedthebacteTialcommunityinavibriosis-affectedshrimpfarmingpond

using  next-generation  sequencing  technology. Periodic samples  were  collected

from pond  wateT,  sediment,  and  shrimp  intestinal contents,  Tespectively.  After

DNA  extraetion,  Vl-2 regions  of  16S rRNA  gene were  amplified  using  barcoded

universal  primers with  modificatien and  simultaneously  analyzed  using  454

GS  FLX  titanium platform, We  obtained about  5,OeO reads  ef 16S sequences

per  sample  by filtering low  quality  reads  out.  OTU-based analysis  revealed

that many  samples  are  eemposed  of  high proportion of  unknewn  bacterial

species having a low similarity of 16S sequences with  those of known specie6.

However,  the  analysis  revealed  lower  microbial  diversity ofpend  water  than

thatefnaturalseawateralldadramatictime-dependentchangeef'thebacterial

community  structure  of  pond water  but mueh  less for the sediment.  We  also

found a  significant  correlation  between bacteria cornmunity  structure  ef  pond

water  and  several  environmental  data such  as  dissolved oxygell  concentratien,

andseveralOTUsthatshowedstrongoorrc]atte"withmertalityrateefshrimps.
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Methane emission  frorn rice  fields is projected te intensify in future due
to  increase  in the rice  pToductien in order  to meet  the food dernand foT the

rapidly  growing pepulation. Therefore studies  on  methane  production  have

become  a  matter  of  scientific  concern.  Five paddy  field sei!s  of  tropical

ecozones  having different hysic-chemical characteristics  were  studied

for evaluating  their methanogenie  community  structure  as  well  as  their

potential for methane  productien, Pyrosequencing based metagenemics

has been applied  te analyse  taxonomic  and  metabolie  profiles  of

methanogens.  Results reveul  that the seils  have representative  genera of

all five orders  of methanogens.  Members  of  Methanesarcinales were  found

to be dominant  followed by Methanomicrobtales, Methanobacteriales,

Meth,anococcates and  Methanoprvrates. Nineteell methanoge"ic  species

were  detected in all soils  vvith  different abundance.  Further, laborEtory

incubation experiments  showed  methane  productien  potential  of  soils

largest in VeTtisol fol]ewed by Terai, Entisel, Inceptisol, Alfisol in this

ortier.  The results  also  indicate variatioll  in the metha]ogenie  community

in terrns ef  their diversity and  abundance.  The  attributes  !ike diversity,

abundance  and  soil  characteristies  can  be correlated  to the  methane

productien  potential ef  the seils  which  varies  across  the soil  types.
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The  bacterial diseases in aquaculture  industry cuuse  huge  eeonomic

loss. Hewever, enly  a few  eausative  infeetious baeteria were  identified
but larger bacterial community  of  aqua-farm  sediment  has net  been

examined  se  far. This study  was  fecused on  analyzing  the  bacterial

community  of  aqua-farm  sediments.  Bacterial community  from

sediment  of  culture  area  was  eompared  with  that  from non-culture

area  of  aqua-farm  by pyrosequencing  of  V3  region  of  16S  rRNA  gene.

Total 744,547 reads  (average length, 380  bp) were  ebtainea  from the

two  sedirnent  groups  using  pyrosequencing  (GS-FLX tkanium).  From

which,  bioinformatic analysis  resulted  total 19,02e contigs  t'rom non-

eultured  region  and  8,068 centigs  from cultured  region  of  aqua-farm

sediment.  All contigs  obtained  from pyrosequencing  were  analyzed

threugh  the databasc o{  Ribosomal Database  Project (RDP, http/fi
rdp.cme.msu.eduO.  In the  results,  bacterial  sequences  consisted  of  21

phyla and  1 unclassMed  in the  cultured  region,  while  22  phyla and  2

unclassified  in sediment  of  llen-cultured  region.  Proteobacteria  was

the  most  abundant  in nen-eultured  regioll  sediments  (53.1%), fo11owed

by Chloroflexi (4.9%), Bacteroidetes (4.6%) and  unclassified  bacteria

(29.4%). Relatively, Proteobacteria was  also  the  most  abundant

in sediments  from cultured  region  (49.5Wi), Chtoroflexi. <6.6%),
Bacteroicietes(4.8%)andunclassifiedbaeteria(30.5%).


