
1.

742g

CO2

; 5

(SiO2)

53g ; 229g

RPS

pH

CO2

4

70%

S

H

1KW

2,

425 KWh

% ; 1

Wh 15

347 KWh

h

12% ;

CO2

RPS

5g

h

20%

2

;



1

 (biomineralization; )

2.

2. 1. 

Thermus thermophilus TMY (JCM 10668)1) T. 

thermophilus HB8 TM TM

70 150 rpm

 OD660

TM

2. 2.

DNA



 DNA PCR

RNA

RNeasy kit

SDS-PAGE 2D-PAGE

2. 4. PCR

 DNA

LA Taq 

pTA2  JM109

DNA 3130 Genetic 

Analyzer Applied Biosystems

2. 5.

RNA RT-PCR cDNA

Thermus thermophilus DNA Chip Affymetrix DNA

5’-RACE sip

LightCycler DX400 qRT-PCR

sip

2. 6.

sip PCR pET21a

Rosseta LB

LB IPTG

Sip 70 30 min

ICP

2. 7.  SEM XRD

JEOL 

JXA-733



3.

3.

16

Therm

TMY

(JCM

EPMA

1.

2

6S rDNA

Th

mus

Y

16

The

M 10668)

JEOL JCXA

PCR

hermus

70

4

6S rRNA

ermus therm
1)

A-733

DN

3 DN

T

mophilus TM

NA

NA

TM

MY



3. 2.

5(A)

XRD

3. 3.

therm

 T. thermo

TMY

D

 T. thermo

2

TM

mophilus TM

ophilus

ophilus

T. therm

MY

SDS-PAG

6

TM

5

T. ther

mophilus

T. 

GE

M

5(B)

rmophilus

Silica-indduced protein

2)

n; Sip



35kD

therm

Da pI9.5

mophilus HB8 T. thermo

Thermus

ophilus AT-6

20

TMY

62 T. aquati

Y

icus YT-1

Thermus

8

7

8

7 3)

T. 



prote

3. 4.

Sip

in; Sip
3)

Sip

p

Fe3+  ABC 

3

1

TMY

1

Asp-N

HB8

10

N

8

Silica-in

N

9

duced

9 3)



 3. 5

20

3. 6.

Th

. sip

0ppm 400p

RT

TT

10

Thermus

ermus

70

ppm 600pp

RT-PCR

THA1628 s

sip

pm

T. thermo

sip

4)

Sip

ophilus HB8

2

8 RN

DNA

Thermus

NA

11



13

T. therm

12(

mophilus HB

(A)

B8

12(B)

RT-PCR

T. ther

R

5)

T

rmophilus HB

TM

B8





3. 7.

70

Sip

S

sip

ip

14

Sip

15

Sip

4 6)

5



Sip

Sip

7)

Sip

Sip

4.

JFE 21  2009 JFE 21

5.

1)  Y. Fujino, R. Kawatsu, F. Inagaki, A. Umeda, T. Yokoyama, Y. Okaue, S. Iwai, S. Ogata, T. 

Ohshima and K. Doi, Thermus thermophilus TMY isolated from silica scale taken from a 

geothermal power plant, J. Appl. Microbiol., 104, 70-78 (2008). 

2)  Doi, K., Fujino, Y., Ohshima, T. and Yokoyama, T.; Characterization of a Silica-Induced 

Protein in Thermus Thermophilus Related to Biosilicification, Goldschmidt Conference 

Abstracts, A238 (2010). 

3) K. Doi, Y. Fujino, F. Inagaki, R. Kawatsu, M. Tahara, T. Ohshima, Y. Okaue, T. Yokoyama, S. 

Iwai and S. Ogata; Stimulation of Expression of a Silica-Induced Protein (Sip) in Thermus 

thermophilus by Supersaturated Silicic Acid, Appl. Environ. Microbiol., 75, 2406-2413 

(2009). 

4)  Fujino, Y., Ohshima, T., Yokoyama, T and Doi, K.; Transcriptional Analysis of the Response 

to Supersaturated Silicic Acid in Thermus Thermophilus, Goldschmidt Conference Abstracts, 

A309 (2010). 



5)  S. Iwai, K. Doi Y. Fujino, T. Nakazono, K. Fukuda, Y. Motomura and S. Ogata, Silica 

deposition and phenotypic changes to Thermus thermophilus cultivated in the presence of 

supersaturated silica, ISME J., 4, 809–816 (2010). 

6)  M. Farahat, T. Hirajima, K. Sasaki, K. Doi; Adhesion of Escherichia coli onto quartz, 

hematite and corundum: Extended DLVO theory and flotation behavior, Colloid. Surface B,

74, 140-149 (2009) 

7)

p. 115-120 2009


