TR EERRFHFE

INAFATH/8—¢&
ElfRBAFE T F |

FSARE S XA 5B MELTONA(ATH /00—
ZEPLT. BRRARIFICEALERAAIEED, JE
BDRMERLICDONVTEERBIRHL ., FHED A EEEIC
DUWVTERZFROT=LY,

RRIXKF RIFEE




H 52

~ "
vhé o ‘A b http://hitomiza.com/hyokkorihyoutanjima.html

S SO | UJ:OCUUJ:af:AJ-%

. \."
vovoloe .
.

3/page/3

" TRILF—FEITUTILE
BIERLTWLWAEALE-%R
B rl e tt &

A 4

FHRMMEKS
G AR A E

H B http://www.ff-
dome.com/search/%E6%89%BF%E3%81%A



INAARADAART—RFI B
INAXYT7AF)—

INA A PRF

%ﬁﬁWTIJXS?/ Ib‘
e BT
i

IRILEF—LE
D RIRFFAEE

BeetEa R



CO2

Fuel cell
battery

Super
critical water

Hydrogen
Biomass Energy production
reproduction S
B = Plastic industry
| \Oligosaccharide
Genetically MMs
Bioreactor | actate Ordinary and
'\ 2 biodegradabl
»@ q J|&StiCS
Chemical \A
. g’m'ca To life
Chemical raw Industry
material o @
Ethanol - acetone - \
butanol etc Jet fuel

Ethylene medicine

CO2



£ EETIRAFYIERBTE

m 1]

J5ilE EDERETSIRAFYY

i)

CH3

:> ( Ho-CH-cooH )

|-

FLER R




o
produce poly-lactic acid from the
paper sludge with the cost less

than 1$/kg
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Poly L-lactate
(film)
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MEYMEDEEM A iE (PCR-DGGER)

Cell
disruption
..«."‘)
Beads
beating

DGGE

Polyacrylamide 10%
Denaturing gradient 30-60%

Protein

and lipid
extraction

q

Chloroform
addition

'

I—{:16S rRNA gene

PCR

Primer

Denature

v

: 357F, 517R
PCR program

: 94°C-60s
Annealing : 65, 60, 55 °C-60s
Extension : 72 °C-120s

DNA
precipitation

q

Ethanol
addition

35 cycles
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Gas production rate
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Bacteria

B6
Anaerobic syntrophic bacterium NE23-3

3| Geobacter argillaceus G12
Geobacter toluenoxydans TMJ1

56| | Geobacter hephaestius VeEG4
Geobacter uraniireducens Rf4
| Geobacter bemidjiensi

Geobacter humireducens
57

Pelobacter venetianus

48 TGO Desulfuromonas acetexigens

—  B7

61

37
elotomaculum isophthalicicum
Pelotomaculum thermopropionicum Sl
87 Thermlncola carboxydiphila

21 FPeIotomacqum propionicicum
29 %Anaeroblc bacterium Prop2
32 Cryptanaerobacter phenolicus
78" Pelotomaculum schinkii
'3 Pyramidobacter piscolens

45 64 Aminobacterium colombiense DSM 12261

F Thermovirga lienii DSM 17291

34 [Syntrophomonadaceae bacterium 11bR
28 [ Synergistetes bacterium 7WAY-8-7

59 B3
B5
10 E Kosmotoga arenicorallina
71 ‘Kosmotoga olearia TBF 19.5.1
98 Thermococcoides shengliensis 2SM-2

Bl

97 Thermotogaceae bacterium 30bM

0.1

Methanosaeta harundinacea 6Ac

37 Thermanaerovibrio acidaminovorans DSM 6598

Phylum
Proteobacteria

Phylum
Firmicutes

Phylum
Synergistetes

Phylum
Thermotogae
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E=MPCRIZ&%Band B6M;:EEH|E

Band B6 CGAAGAACCTTACCAGGTCTTGACATCCCS
Geobacillus stearothermophilus  |(@{e22v-{eV-v-{e{ou b V- {e{er- (e L ou b e ATf"‘f C
Bacillus vulcani _GAAGAACC _CAGGTC 3

Geobacillus pallidus EGAAGAACCTTACCAGGTCTTGA{ ATF‘I 1“
Geobacillus thermodenitrificans; |{@{esava{erv.{eloy by (el {efes oy per:{ery {e{als
Geobacillus subterraneus CGAAGAACCTTACCAGGTICTTGACATCCC
Bacillus thermoalkalophilus CGAAGAACCTTACCAGGTCTTGACATCCC
Bacillus subtilis CGARAGAACCTTACCAGGTICTTGACATCCT

EEEET

RO ENEENST

Band B6IZ4FEMLETSA 7 —

)
CTGACCGGTCTGGAGACAGGCCT ITC
CTGACAACCCAAGAGATTGGGCGITC

f"'TG‘Af E‘!.Af C f"'TP_«.GAGHTAGGGCG I
CTGACAACCCAAGAGATTGGGCGITC
CTGACAACCCAAGAGATTGGGCGITC
CTGACAACCCTAGAGATAGGGCGITC
CTGACAATCCTAGAGATAGGACG [

| B RIEIEL |

JA4 3 —%aXat

GMP478: CGGGTGCTAATATCATCTGCGC
GMP573: ATCAAACCGCCTACACGCGC
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Coprinellus curtus GM-21
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1:R. solani #4722, 2:R.solani K1, 3:F oxysporum f.sp.melonis FO-Me-2
4:F. oxysporum f.sp.redicis-lycopersici FO-T-3
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From H. Phaff, Industrial microorganisms, Scientific

American, September 1981. Copyright © 1981 by Scientific American, Inc. All rights reserved.

Hat: WA RSHAR, MEW/ N \1FTH/00—, ALK (1996)
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Penicillivm chrysogenum
Monascus purpurea
Penicillium notatum
Aspergillus niger
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Saccharomyces cerevisiae
Candida utilis
Avureobasidium pullulans
Trichosporon cutaneum
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http://kotobank.jp/word/%E5%A5%88%E8%89%AF
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http://kotobank.jp/word/%E7%94%9F%E8%82%B2
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