Bhpk &S 123388

MEBRLRBEE
(EFEHRFAEMOREEARARREBET —4N—R - BHER)

E}F}bbj_-_-? N - oS - =5 k= 24 AN Al &1
(RIS e ARIWINAFTH/B0—FF AL BARKED LR i ARt D8 &
WRT—~ Multidimensional approach of geothermal generation with metal biology
(BR3XX) Az
EER hant cc | #RA 2)hvs BrZEARE s 2012 ~ 2013 £
EoY
= EF cs |XIRE "X HEEE v 2014 £
x4
% | 0—vF cz|Doi Katsumi o 423k FU K=
o
R o | AKX SR o 87

BIE ea (600 F~800 FREEICELHTZELY,)

AT PICRLETFEETIEEYDTHAIZEMDDOT AR FEOMEERICEAT2HRE TN,
Fi- MBREMICHBINEZ U)LY (VAR —IL) BRIZIXZHOMEMEEN RSN MEMIZKY TR
FRAMBESN TLDIENHEAIIN DD, MEMIZL DU DY IZFAE BRBASN TUVEL, KAER XY, ¥
YHRT—ILDNSSBELT= Thermus thermophi/us TNY (£, @fafi VhEFIEMDP TIERE L HLBREER TS
ERBALIEL ST -, BRIV AITEDAEBTEHEELAZVLOD. HEREBIZEENDA /NI EXRBESISEIL
T=o REUINDEIEIHRIHICEELREIFTAHZENS Sip (silica-induced protein) &84 L. RBDFZEEL
M T thermophilus HB8 Z&¢> Thermus BHllE CIRIL<EIER TE1-,

FIT BB YARKICIGE T IEGCFHEZESLAILTREMIZETL., HICHBAD ) AR S B &Rl
O FIIVGEMEERBAL, 9. BNV UL, SRS TEBL-MBEPR TOEGFOREBEIOT7 L
% DNA microarray f##rICkY. fEBALT=, BEAFNUATFEET . EE 60 D&IZHULVTIL, s/p 2B 95 TTHA1628
RUZFDOTHREIEF (TTHA1629, TTHA1630) DEEEEDIE RN R ST, £1-. HB8 ¥|NRE T EAHTSAZF
pTT27 £ TTHB215~222 MEIEFI TR F—HLEERIZEEEE RIN TU V=, TTHA1628 ~1630 (X FKEUA A IZHERES
DEELFHEHTEINTESY., — A TTHB218~220 [(INLFDEUAAIZEAE T 5 & FREHEIN TS, 2 60
SDRBIZEVWTEEERIN-EGEFED/I—2F)ARM, $fRZEEEIZELULTEY., SUARMIZEST
HB %M TIEHMRZ A EIER SN T2 DEHREINT=, F=. 1EE 15 DRICEFTET7LAT—4h 5, HEEM
BEIZHULNTE TTHA1628, TTHB220 4L #kiX (CRAH B FH DT E DI KIFHER TS, VU FILEEICHE
B3 3550 EGEFDEEEKIIZOONEGN 2=, ChHDIELY, Sip ORBFE (T HREISHLTHEY
ISR AHEDTIEEL, DUHFMIZLIBRZICERAL ., HEEREFENTESHIE A2 > /30 & Fur 12X > THIHE
EZITTWAZEMNHBALz, CNIEBAAUDAEIZHEELTLSDIZHL, VUANEICHEEL TS A, BER
FHEEERIZEYD D B EES L TEIRICE>THAEZEL TS D SR,

Z0 Fur HEZEMALT. KBEICET2 DV NDFEL VNV ERBEVRATLERELL TS JoE—42—
FRAWVERRZRTIX, VUHFEFIHERTERI00, EELANLTORBEELREC, EELANILOH
HEFNZADENH =N, lac TOE—F— Fur #ARL—4—#HUVERERRZRTEH. VY hFEET
SEBAICKREDEMAER I, EFERD leaky HEBABRCIMZONATEY ., V) HhEFEH L
LTHWRIENTESMh, EEAVNNVEBEOEBAEICLIGATESEEZ DN, T=, #HOFL—

FEIZEAWDEYBL DU AZAVEEGETTREENECHSIELHBALIZ, 512, ARITERFH
MERBEEZFETLHI DD, KREFTORRFEREZERIET S LLAEEEERI ONT=,

VDOLELTHRETSAE. ThEREMELTHMBEOSVWVEMEA VKR—5XL Y HEEHRT HFE
ZRFELIz. MATTABRZEZRELLHMBIRKALG Y FUOLZRNRT ZVATLERRELL -,

F—T—FK ra EEFHE NHART—)IL BN BEHIE Thermus

(UTFIFEALGWTSES, )

BhRBA -8 Ta

MEREES an

MREEES Ac

&S

_1_




REXE (COMBERRLFHME - IECODWVTRAL TS, )

s SCIRREGB

i3

o | BESR oA HMisR cc

At
R— 6F ~ RATHE cE &5 oo
i AR REGB

H

., | BEA oA HMisR cc

At
R— oF ~ RITHE o B5 oo
s SCIRREGB

H

. | BEA oA HMisH cc

B
R— GF ~ RAITHE o &5 ap

EEA v | IERE. KEEA

o | BB | BECHENOSH

kR e WABE | RAEe |2 |0 |1 |4 @Y oee 448

E#&% Ha | Katsumi Doi and Yasuhiro Fujino

EL He Thermophilic Microbes in Environmental and Industrial Biotechnology: Biotechnology
== of Thermophiles

HiRE He Springer RiTHE 0 | 2 0 1 3 |#A -y HE | 954
PRIEE ez

Biomineralization is that various organisms internally or externally produce inorganic minerals as
biominerals such as bones, teeth, shells, and invertebrate exoskeletons. The magnetites, iron deposits,
gold deposits, calcium carbonates, calcium phosphates and silicates are well-known examples of the
biominerals. Although silica is the most abundant compound in the earth’ s crust and its precipitation
is an important geological process in many geothermal environments, it is nothing but useless for
microorganisms, especially for bacteria. Recently, research revealed that both inorganic chemical
reactionandmicrobial activity be implicated in the formation of siliceous deposits. This chapter review
the siliceous deposits formed with thermophilic bacteria in the geothermal environments.

The extreme thermophilic bacteria within the genera 7hermus which is predominant components among
the indigenous microbial community in siliceous deposits formed in pipes and equipment of geothermal
power plants contribute to the rapid formation of huge siliceous deposits. Invitro examination suggested
that 7hermus cells induced the precipitation of supersaturated amorphous silica during the exponential
growth phase, a silica-induced protein (Sip) was isolated from the cell envelope fraction. The amino
acid sequence of Sip was similar to that of the solute-binding protein of the Fe* -binding ABC
transporter.

Furthermore, Sip promotes silica deposition on the surfaces of cells, after which the silicified
outer membrane may serve as a “suit-of-armor,” conferring resistance topeptide antibiotics. Dissolved
silica in geothermal hot water may be a significant component in the maintenance of position and survival
of microorganisms in limited niches. As just described, thermophilic bacteria use biosilicification
for their own survival.




