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Plant rhizopsphere is a hotspot for greenhouse gas emissions
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LConsortium for Rhizosphere Biogeochemistry, Graduate School of Life Sciences, Tohoku University

IREAEYINIZEDRIMEE T % Hiltner (& 190441 < A RMEYIMR O A T TIE MR EINT 2 C L 25 M L,
ZOUIBRIDN S E N2 BRIEBY O ETH 2 L ER LT, HEDIE, XA XK NoO ZIINT 2 HE A WIS
LD 5T, MFERE T ARMEYIRE D 5 NoO DWRAET 2 & W FEICEOZRS. 7 FERENZTFEICKD
NoO FAMREDRIAZTT> TE /2o NoO XN RIBENRARATH O, AV VIEHEH A TEHEH 5 ThH5S, TO
R BRI TEARKL 2 > 7 2B sitd i & 3 5 — OB & ERPRA(L BA 2 NV H->T7 VE'EZT —
SRS — NoO) DHIT NoODRET B L EZ SNz, 720 NoODS Ny NDEICIE nosZHRRIE DM H-> TH O . Bk
HRED S U7z NoO ZN U Ny IS3R7T T 5728, nosZHRRIEFIC K D AR 2AD NoO FAEDHIK TE 5 2 &2 =N
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MHE <, RS LT B Z DJFRIN & 75 2 85 A EE E iz,

RIS R R D — DD HIETH 5, BRFM 2 ZLE B TKEINCHRES UTe A 2 PIMARICER L T 2 /A
TEERSE DN 21T o 120 T ORER. (KZEZIREI T 1 X MRIC Burkholderia, Bradyrhizobium, Methylosinlgd & DOl &
O LR Uz BEREEIR T & LT, X X VLo hi) AL € > BEhE nF O AL MK REREE T L
HL., INHOHRIE, E&E PCREXTU BCHEREEA 2 VNN b &R SNz, iz, REREX DA KBTI N,
S, FeB KU AFHLEYOMECHBEELE T HMHEIN Lz, TS ORFRIE, KERREED /KRR O LA M E RS~
FEAEB RN T THO . IKHAERRROEYE L AHERRIC BT 5 2 L 2R L TWa, WY ZEC T
RV VEORERERT S0, RENEWETETEEETTE %, IFE. 1 +FHEYICE < ARKEY O A48 5 T
CCaMKMWMYEMIHLEICATH % T EWVRBENT WV %, MAEYIRHERGHETORR, W EE U7 CCaMKZE 51
R CRhizobialedd 7= ZLW < DO DOIAEME DA Uz, Rhizobialedd MIE N IS ZREEME - A 2 VEELE D Z <
#1159 %, ZT T KHICBIF B AR T T 7 ANz, HARE CCaMKZ IR (NE1115)IE, REEXICHNT
ARVT Ty I AMFEICK 245 LR Ulzs —/7, BITKTIRmHFICAEMEEI NEh oz, ML DN ORER, 1 %
CCaMKEn FIMRERIRTE T A 2 VAL SR EEMEM 225 L TOAEEMNME S NI, PN AREFEIELLOMRIZ. H
AW FERICH1T 5 8 1PN A NELL115K O ARITIEL | 225 DIEWER TN E NI 2D EREED LA LI T L AR
S ENT, DLEDHRKD, A X CCaMKEILFIMREHRIREI T A 2 VIR LB REEMEN 22 AL T0B EERD
Nizo BFRMAEL NV EDERBEZE) FOHENERENTD S SMAEY) & HEE X N2 MAEY OB L R 2175 72,
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Does microbial ecology expand our understandings of nitrogen cycle in forests?

BHR — K RFENT
ISOBE, Kazud* ; OHTE, Nobuhitd

HOURY
1The University of Tokyo

Forests cover approximately 70% of Japan’s total land area, representing a largest reservoir of diversity of organisms includin
plants, animals, fungi, protists and prokaryotes on land. These organisms are closely associated each other in material cycles
not directly. Thus, we need to know how materials are cycling between the organisms in order to address a fundamental questic
in ecosystem ecology: why do forests have the richest biodiversity on land? However, it is not easy to understand the materie
cycles in a forest because the forest has the various environmental heterogeneity which greatly affect the cycle. For exampl
nitrogen dynamics can be different in soils around hills and valleys in forests. Such spatial heterogeneity of the dynamics ir
the soils has been explained mainly from phenomenological perspectives using abiotic information such as soil moisture, so
temperature or litter quality. However, these perspectives have not fully explained the dynamics. Here, we suggest that suc
heterogeneity need to be explained in the context of ecology of microbial communities which mediate the nitrogen dynamics
More specifically, we suggest that understanding the nitrogen dynamics based on the physiology, population dynamics an
diversity of the microbial communities can provide the mechanistic insights into the nitrogen cycle in forests.

We analyzed the spatial heterogeneity of nitrogen dynamics and associated microbial communities in natural and planted fore
soils in Asia. Specifically, we focused on nitrification in which ammonium are oxidized to nitrate and found the close association
between gross nitrification rates and population size of nitrifiers in the soils. Additionally, nitrification rates cannot be fully
explained by using environmental properties including substrate supply, soil moisture, soil temperature and litter quality, but car
be explained by using the population size of nitrifiers. This shows that the better understandings of the microbial ecology allows
us to more accurately predict the spatial heterogeneity of material cycles. In this presentation, we would like to discuss hov
information on microbial ecology expands our understandings of nitrogen cycle in forests.

F—U— F: WEYAERE, ERIEER, B
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Diversity of microbial arsenic transformation pathways associated with arsenic cycling in
the environment

A e T b Wt RS
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Arsenic (As) is a naturally occurring toxic element that is widely distributed in nature. Although the concentrations of As in
natural systems are generally low ("L g~! in soil and “10ug L' in surface waters), the elevated levels of As have been
released via natural sources (i.e. volcanic activity) and anthropogenic activities due to its increasing industrial use. As can exis
in four oxidation states (-1, O, lll and V), while they are mainly found as trivalent [arsenite; As(lll)] and pentavalent [arsenate;
As(V)] in natural systems. Depending on its oxidation state, As exhibit different mechanisms of toxicity to microorganisms and
other biota. As(lll) is highly reactive with thiol containing proteins and is considered more toxic than As(V). Despite its toxic-
ity, microorganisms have developed mechanisms to tolerate As and/or utilize the element for respiratory metabolism. Althougt
various microorganisms have been identified to catalyze As transformation including both oxidation and reduction, we have jus
began to unveil the full diversity of different microbial processes associated with the redox cycling of As in the environment.

To gain insight into microbial roles in the geochemical dynamics of As, the combined geochemical, physiological and molec-
ular biological analyses were applied to examine As-impacted environments and microcosms. Microbial populations were ana
lyzed using 16S rDNA-based molecular approach combined with metagenomic sequencing. The presence of indigenous micr
bial populations capable of As transformation was examined by using both molecular approach targeting As functional gene
and cultivation approach. The genes coding for arsenite oxidagd), which catalyzes the oxidation of As(lll) coupled tg O
reduction, have been recovered from geochemically distinct geothermal habitats (pH 2.6-8) as well as the soils from mine tailing
Successful cultivation of various As(lll)-oxidizing bacteria confirmed the microbial attribute in As oxidatgitu. In contrast,
from the As impacted lake sediments and soils, diverse sequences of anaerobic arsenite axjdasd @rsenate respiratory
reductasedrr) genes were detected, while ad genes were recovered. The anaerobic arsenite oxidase, Arx, is known to cat-
alyze arsenite-oxidation coupled to nitrate reduction or photosynthesis. Consistent with the molecular approach, the anaerob
arsenite-oxidizing nitrate reducer and arsenate-reducing bacteria were isolated from the lake sediments.

Our results showed that As redox metabolisms are widespread within phylogenetically and physiologically diverse bacteria
including both chemolithotrophic and organotrophic aerobes and anaerobes. This study revealed the diversity of As transforms
tion pathways associated with geographically and geochemically distinct environments and presented the mechanisms behil
microbial processes controlling the redox cycling of As.

F—U— R R, WY, e RRICRER, b 3R TER
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Biosignature found in iron oxide mineralogy of iron-oxidizing microbe origin?
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: NOGUCHI, Takuroh ; WATANABE, Hiromi! ; TAKAHASHI, Yoshio? ; TAKAI, Ken!
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LJAMSTEC,?Hiroshima University?University of Shizuoka?Okayama University: University of the Ryukyus®The Univer-
sity of Tokyo

Recently, many iron mats have been discovered at deep-sea hydrothermal fields in all over the world. It has been thougt
that microbes, especially iron-oxidizing microbes, are the key players for forming the iron mats. However, there was no direct
evidence to this, due to cultivation difficulty of iron oxidizers. RecentMatiprofundus ferrooxidarighat belong to the Zeta-
proteobacteria was successfully isolated. From this isolation, it has been proved that this microbe can oxidize ferrous iron as tf
electron donor, and can widely be observed in various deep-sea low-temperature hydrothermal fields. Therefore we have inves
gated how these microbes contributed to the formation of the iron mat using mineralogical and culture independent approache:

We tried to clarify mineralogical properties of natural or lab-prepared iron oxides of iron-oxidizing microbes by using XAFS,
SEM and EDX. Natural samples were collected at 3 sampling sites: iron mats from deep-sea hydrothermal fields in the Marian:
Volcanic Arc, Mariana Trough and the Okinawa Trough. Lab-prepared iron-oxide synthesis was carried out using chemoau:
totrophic bacterium Mariprofundus ferrooxydans PV-1 (ATCC BA-1020) and was cultured by diffusion cell's method (Kikuchi
etal., 2011, 2014). SEM observation showed similar morphology to all samples, which have distinctive plait-like structure, and
at where iron oxides precipitate around distinctive materials. Although each natural iron-oxide sample was precipitated at differ-
ent environments and with different dominant microbial species within the natural samples, XAFS showed identical spectrum
Regardless of medium employed in the cultivation, lab-prepared iron oxides also showed similar spectrum to natural sample:
XANES fitting suggested that iron mats consist of ferrihydrite and iron-organic complex being the same as the lab-prepared iror
oxides. These results strongly supported the iron-oxidizing chemolithoautotrophs had significant ecological roles in producing
the iron mat. These mineralogical analyses may help to find biosignature in the deep-sea environments.

F—T— R S ERIEA, N1 A > T =F v —, BRI AR, 6, BUKTE B
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The trench biosphere observed from the transect water sampling for the Japan Trench
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KRE, TNE TSV 7 FHHEF v LY v — N OKEE R AE YD R FICHED 2 G KR OMAEYIE & 3
LGB e, HIB, Fy LIy —iilicid, “MHEmE” SIESNSMEOWMEMARBRMMFET 5 L ZIHS
/MZ U7z (Nunoura et al. in preparation)Z MK 10,000z Z 2 F v L > Y ¥ —iffhlld, £ETO—EEICZ LY
BV ORI FICFE L. Fio, OB SN T 2582 E T, 2hUcx L, HARMEIX, RAIKEE 8,000m
FREE & Pk < o WBrERIE TOEMEEORERENHIEHRICFEL. Fo. JLFEREEOMOMERE & & 875 5 HiE
Thd, Wb, BAMEEISEEEGE OS2 MEE L., ISR mE 7z X2 2 BR 2R 5 IcBNI&M 26 L
TWBEEZ%, S, BLE, HAAKHERICITTONE ZEORZHHE (MR11-03 YK11-E03, YK11-E04) 1T
RN 25 SHIS D BEUK L, BIEEED BIBEE TORKEIC DWW TN 217755 T, #iEmE O
. ZORDBICODOWTHGE LTz, &8, —HOBREHAEICBWLTIE, PSR ORI 2 S NI R
IKBURE IR D Z BRI ST\ % (Kawagucci et al. 2012
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SuU P05jcontribution for Carbon and Nitrogen cycles in semi-closed water mass
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SUNAMURA, Michinari* ; TAKAKI, Yoshihiro? ; NUNOURA, Takurd ; TAKAI, Ken?
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LEarth & Planet. Science, The University of TOkfdAMSTEC

In the deep sea hydrothermal plume, significantly elevated microbial biomass has been reported depending on chemolithoa
totrophic activities by hydrothermal reduced chemicals. The potential energetic is sulfur, methane and hydrogen oxidation, an
microbial production is up to date. The most important microbes in the plume is SUPO5 phylotype (genus Thioglobes), which
is known to have sulfur and H2 oxidation pathway, RubisCO carbon assimilation pathway, and denitrification pathways. In this
study, we compared the bicarbonate and inorganic nitrogen species with SUPO5 cell densities in the hydrothermal plume of th
TOTO caldera hydrothermal field with half-closed water mass system in the Southern Mariana Trough. The cell densities of
SUPO5 is strong negative correlation with bicarbonate and nitrate, however, the correlation slope indicated the nitrogen assim
lation but not the nitrogen respiration (denitrification). Only the nitrogen assimilation occurred in the plume is also supported by
the lack of denitrification genes in the plume sample with the metagenomic analysis.

F—U— R A A TR, BUKTV— L, BRI, 7/ L
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From who, where, how many and what to 'Earth science’
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T4~ ERE=DIEET )V LT 70V 3 — XD D AREEDRIEF 2R LT 5 04, /KEZNGRE LIt
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Keywords: 14C-glucose uptake vs. 3H-Thymidine uptake, Production vs. Respiration, sec vs. year
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Microbial potential and carbon cycle in deep aquifer of the accretionary prism of South-
west Japan

N E AN iz !
MATSUSHITA, Makoto'* ; KIMURA, Hiroyuki
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PERE HAD AR TR ErEENZEWHERED 575 % . T OHERTE OZERH BN I PR Rt Rk
HENTHRKEDILS DH L TED, ZOHR FKITIEKBO X Z VHBEEFEL TS T EDMLNTVS. g
EBICAFAET 2T 150 mA 5 1,500 migil & N7 KEREEIRHIH Tld, T Tk & & BIC A 2 V2T m807 &3 B AR AT A
LT B T ENTE S, SR E O REEIRHHIC B TIrb N IR E O TR, HEESH K IEIC BV T
HEWIBHRIC K B X Z VBRI TON TS T EDHSEMTENTWS. LA L, MIHAIC B B[R TOMAYI#M, Hisk
BREABIZEERTZI T DN TR, F T TARMIZE T, SR PEERICIEE T 2 14 AT O RIFEEHREIHD 5 G Nk &
{0 A A BREL L, SAEEREE 7 — 2 E, HBR(EZ20HT, SRAEY OBGRE 2, s 7T 2 el d 7z, 2 U T, (SR G
RENC I BEMART > > v )L L YEMEBRIC T 2 R Z 5 7.

VRS H R /K D7KIRIZ 24.2°CH 5 49.3°C, pH IZ 95t ERNETH - 2. BLETENIZ R TORFEEHIH T-325 mv
5-114 mVOfEZER LTz, BXUEERIZ 92mS mrl /5 2,110 mS mt EHUR/KY > T IVic & - TIREWERER Uz, H
TKHID NOs~ % SO,2~, S~ IRIEIEMHIBFRLL T TH D, ia7AHIKE (DOC) IEEIX 0.3 mgF LR 5 50mg L &
ZTH Tz (BEH RO S, Z L DY A FORMFEHF AT AZ BN O0WL EEENTWAE T EHAHEN ERo T2, —
1, %O DY A kTR A XY (50-80%)USMC & ZEHE T AN 20%h 5 50U EEFEN T e, (SFIHAD A Z > Ll R
IKDTEAZIERE K (DIC) DIRBLGEFNARLL M K D, 2 DY A N TONBEA AIHEYIEIRD XA 2 g En T
BT EHNREEINT.

GREH NKICE R 2 00 U 7o U E 52BR OFE IR, 2-3 H DAMICK 2R E IR RERI A 1S K B /KB A L g biksE
DERDHERE Nz, T BIC, IKEFERIFEREME L KBBERA 2 VEREO LAY =2 T &K B A2 U ERE B
#ZHAN S 3-5 HUA THER S Nz,

INT TV 7D 16S IRNAEIE & RS E LTI AT & 0 IKERERIFBHAEDNMELE L WS T S RS
To. F1z, (HBEA ZIC 2000 5 S0%DEEFEN A% G A T A IS IRINEE O EE RENTZ. 7—F7 D 16S rRNA
BIR T RGR U T8 G TR T, B RKANSKEB b X 2 A EREME S LT3 T EAVRE N,

—HDOWFAER K O, ILHFIFA O FREIC I T, AKEFAERDRBEM R & KRB A Z M ERE O K-> T
HREBICEEN2EGBID 5 AR D EREI NS REMRDFMAET D EDHSM o, £z, OHhDOY A FTld
AR ERRITINA T, G E T2 E AR U REFEAE U, NOy~ 7213 NO,~ ZEFZAMAKE T BHEMTONTHY
BAHEMEE R E Nz,

F—T— R Sk, EEGRKRE, A 2 D AERR, FEEE, AR, R EREE
Keywords: accretionary prism, deep aquifer, methanogenesis, fermentation, syntrophic biodegradation, subsurface environme
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The global methane cycle revealed through geomicrobiological analysis

I e 1
YANAGAWA, Katsunori'*

b R B AR
LJAMSTEC

Methane is one of the major end products of anaerobic microbial metabolism. Based on stable carbon and hydrogen isc
topic compositions of methane, geochemical studies have systematically classified the origin of methane; 1) biological pathway
consisting of carbon dioxide reduction coupled to molecular hydrogen oxidation and methyl-type fermentation, and 2) abiolog-
ical pathways such as thermal degradation of organic matter and Fischer-Tropsch type reaction. In contrast, regarding metha
consumption, recent advances in subseafloor biosphere research have unveiled the complexity of processes involved in the tra
formation, migration and fate of methane. Particularly, it has been recognized that marine sediments with high methane flu
harbor novel lineages of microorganisms, the physiological traits of which are largely unknown due to their resistance to culti-
vation. Recent advances in subseafloor biosphere research indicate that microbes play much more important roles in metha
production and consumption than previously assumed. Though these biogeochemical processes are not fully understood, futt
combined approach of geochemistry and geomicrobiology will shed light on the global methane cycle on Earth.

F—U— R NEmE, X2, X2 R, S X 2 Vb
Keywords: subseafloor biosphere, methane, methanogen, methanotroph
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Isotope systematics among,HCH, and HO in fluid associated with serpentinization

S8 i
KONNO, Uta'*
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Serpentinite-hosted hydrothermal systems have attracted considerable attention as sites of abiotic organic synthesis and
habitats for the earliest microbial communities, because hydrothermal fluids derived from ultramafic rocks are characterized b
high concentrations of {Hand CH,. During water-rock reactions, Fe (Il) in olivine of ultramafic rock is oxidized to Fe (ll1),
which accompanies the reduction of water to yielgl HMethane and hydrocarbons are often observed in serpentinite-hosted
hydrothermal systems and are thought to be produced fregrartd CQ via Fischer-Tropsch-type (FTT) reactions. On the
other hand, K and CH, can be consumed and produced by microorganisms such as methanogens and methanotrophs arour
the hydrothermal systems. When we collect and analyze samples, those chemical compositions could have been altered d
to microbial activities. Therefore, it is very difficult to clarify processes relatedd4@htli CH, around the serpentinite-hosted
hydrothermal systems.

Isotopic compositions are useful tool to discriminate origins and reaction pathways of chemical components. As representativ
controlling factors of isotopic compositions are temperature equilibrium, isotopic compositions of substrate, and isotopic frac-
tionation, the dynamics of isotopic compositions are complicated in natural environments. Therefore, polyphasic aspects, suc
as hydrological, geological and microbiological interpretations, are needed. However, even complete hydrogen isotopic analysi
of Hy, CH; and H,O from serpentinite-hosted systems and basic laboratory experiments has been reported in only a few studies
As the isotope systematics among, lCH, and H,O in fluid associated with serpentinization remain unexplored, | will present
the review of some previous studies and results of explorations of hydrothermal systems at Mid Cayman Ridge during YK13-0&
cruise.

F—T— R MERCATRIA, LOERINIK, KR, A2V
Keywords: serpentinization, stable isotope, hydrogen, methane
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Acetate-oxidation activities in the deep subseafloor biosphere associated with coalbec
off the Shimokita Peninsula

H WE 1 Rghe sog !
IJIRI, Akiral* ; INAGAKI, Fumio!
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201 24FICFR A R B EHERER F 115 337 X fiiiiE (IODP, Expedition 337)C & 0 FAt/UF T, HHE FE 2km I HE L 72
KFRD 5 JE I B G 2 RALKEIEER > A T L LAY 2R « HIBR(E A T o A2 AMCd 2 2 Lz HIN & LTl
ERUEASHEAIN THE 0w 51 I KD C0020Y 1 h TT A P —HiHIM T Th NIz, REFADARKR (R 13T DRKDEFE T,
GRIED LRSI EOEBYIERTHE S, TN BMEMOREIEEZ XX TV EEZENTVS,

AL T E N7z HERY 2 77 50k CHBIES | 2466m 12, 14C s L—Y— (sodium [“C]-bicarbonate[2-14C]-acetate
ZONIU. WERERARM A 2 A4 gl & WERBRB LIG TE 2 IE UTze WRREBHZIRY X &2 AR SRR MBS T 2km D gk
JE & DEERT 0.224 pmolcm? d=! TH D | i EWIEEIZIEIK T 1990mOE K TRt E Nz, 1BRELIAE T,
0.1?20.2 pmol cm? d=! FEE & K D EWIEMEER Uiz, BElED X F)LELIC MC TIN)V LTz [2-14Cl-acetatez 71 L 72k
Ko 14C-Co, DK ED b RES b N-HFEERE(LIEMEIX. 1800 mbsfCTi® < (150 pmol cnm3 d—1), EEOBAN
EHITEL R ARRBELFE TRRHEESRLL R & 55 7z, 1800 mbsiihI CIIIHRADZFET BT D, TOWETD
FOFERBEE LIS I, RO I E NS BILEDSE (Fe(ll)) BETFZAA L LTHEEG L TO B A[REEIRB E N5,
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Temperature effect of sulfur isotope fractionation by sulfate reducers when used glucos
as electron donor

KATH S0 72 by BBy BfE—BR L O o 2 S w2
MATSUURA, Fumihird* ; UENO, Yuichird' ; MAKITA, Hiroko 2 ; TAKAI, Ken?

VBRUTSERY, 2 MBI TR

I Tokyo Institute of TechnologyJapan Agency for Marine-Earth Science and Technology

Sulfate reducing microbe (SRM) is responsible for over%b®f organic carbon remineralization in marine sediments and
thus plays a prominent role in sulfur cycle. Based on a large number of culture experiments of SRM, sulfur isotope fractionation
by SRM changes depending on environmental factors including temperature, sulfate concentration and availability of electror
donor. The isotope fractionation is recorded in sedimentary sulfates and sulfides. Hence, the sulfur isotopic fractionation is
useful to reconstruct ancient environmental condition. However, the mechanism controlling the degree of the sulfur isotopic
fractionation is still unclear. Particularly, we have to consider the physiology. Previous culture experiments of SRM indicated
that the temperature effect varies with species of SRM. However, there is little temperature control experiments using variou
electron donor with same strain. We carried out temperature control experiment&at36C and 37°C, by sulfate reducing
bacteria DSM 642 using glucose as electron donor. Our results revealed growth rate of DSM 642 is fast€stwah&0 using
glucose as electron donor. Growth rate is the fastest &t 3vhen using lactate as an electron donor. Sulfate reduction rate
is thought to primary factor controlling isotope fractionation. In addition, growth rate and sulfate reduction rate have basically
positive correlation. Accordingly, the shift of sulfur isotope fractionation by temperature must be changed when used glucose a
electron donor. This result indicates that we should pay attention not only sulfate reduction pathway but also oxidation pathway
of electron donor. We report temperature dependency of sulfur isotope fractionation by DSM 642 using glucose as electron donc
at the first time, to elucidate the mechanism controlling the degree of the sulfur isotopic fractionation during microbial sulfate
reduction.

F—T— F: e FEINAA, FRfE T
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A hot-alkaline DNA extraction method for deep subseafloor communities
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LKochi Institute for Core Sample Research, JAMSTESybmarine Resources Research Project, JAMSPE@rine Works
Japan Ltd.

EREGARZ W o0 TAEREZEINIRAT TlE. W5 & 2EIEEE kD Silk L R 2 DS N5 T L Zzhifd b

LTW5%, HIBR FICIAET 2O, EAVERT 2 & SbN TV S IHEE FOHERY Z HRICHIRT Y MK 5%
et 2170, SYBR Green I X o THRIEH DOMEYIREZEII LIz & T A, MHBERIEIC X > TAE T 2MEYOEIS
BIHAICE > TIE 2000, R CTH B T EMNHENICE > Tz, AT, BRETCAERT ZMEVBERIAOLRERZ % C
== ON ﬁi%@@ﬂ#@mém8F@WM$&&bf@%i%ﬁm&bﬁoﬂﬁﬁ%?a%rgﬁwﬁjﬁ&k
Ko THE NIBE FHEREYNCOWT, 7V VBIRPTHIROF v BT EHMOSEMETDNA 2 Lz & 25,
IV ) VAR IO TZRRIC 9592 B X BTAEERME SNz, L L, 7V A VALEIC X % DNA D 2% %&kk:5\
—AFHE7Z1r T < DNA BEDOKF LS5 E T ENHLM LR 5Tz, DNA OWFLEMZ DD, BAEHR~EA L
TR BEMEOMGTORIC, ZNZTNO DNA MHEYNCEENZ NI T T 7—F 7 DEELROWERITo 18T A, 1A
FHROEWVICE > THEREICEE VPRGN, OB, HHIC X B30 7 ADNEEIHEYIRHEREE AT O
RICHEREZTVWBHT EMRBENT,

F—7T— R 3K FEE, DNA flitt, 7—F7
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Effect of antimony on arsenite oxidation by soil microbial community

i RIS A Zity
KATAOKA, Takafumi'* ; HAMAMURA, Natsuko'
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LCenter for Marine Environmental Studies

Antimony (Sb) and arsenic (As) are naturally occurring toxic elements in the'eagttrust, and both elements exist commonly
in sympatric environment. The chemical properties and the mode of toxicity of those elements depend on their oxidation state:
Although both oxidation states are toxic, trivalent is more toxic than pentavalent chemical form. The microbiological oxidation
of As(lll) can impact on the geochemical cycling of arsenic in the contaminated environment, and more than 30 phylogenetically
diverse As(lll)-oxidizing bacterial strains have been isolated. Although natural microbes are exposed to multiple contaminants
in situ, the effect of co-contamination on microbial As(lll)-oxidation activity is not well understood. To gain insight into the
microbial roles in the biogeochemical cycles of As, we evaluated the effect of co-contamination of Sb and As on the microbial
community and their As-oxidizing activity by using solid-phase culturing which was inoculated with antimony mine tailing soll
(Ichinokawa, Ehime, Japan). As(lll) oxidation rates increased exponentially and reached steady state at day-8 in which 0.1
mM As(lll) was oxidized to As(V) in 22.9 hrs. The addition of antimonite tartrate (Sb[lll]-tar, 0.15 mM) at day-9 inhibited
arsenite oxidation, which was then reduced to 40% by day-15. Successional changes in bacterial community composition
were observed after Sh(lll)-tar addition by 16S rDNA- and arsenite oxidase gene (aioA)-targeted analyses. Total of 69 As(lII)-
oxidizing strains were isolated from the solid samples obtained before and after the Sb(lll)-tar addition, and the Sh(lll)-tar
tolerance of representative isolates were determined. Various As(lll)-oxidizing strains exhibited different levels of Sb(lll)-tar
tolerance in growth response and As(lll)-oxidation rates. These results indicated that the co-contamination of As and Sb affec
the community composition and activity of As(l11)-oxidizing microbial population reflecting the differences in cellular responses
among strains to Sb toxicity.

F—U— R @ESBEEOTER, R, 7 UFEY, EHA T Lk, THsE R
Keywords: Heavy metal pollution, Arsenic, Antimony, Solid phase advective culturing, Soil bacterial community

1/1



Japan Geoscience Union Meeting 2014 0/0)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]ggg;gim

Union

BGM22-P02 23 R AR —2 F#f:4 H 30 H 18:15-19:30

Be AR 8 Reill F5 0 2 Bl N HERSY) Ol iR S A E

Bacterial community structure in different subsurface sediments of the southern Kantc
Plain
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VIR RARARE BET2EBSER, 2 SRR AR BB RR ARFZE R, 3 SRR TORER ARG B2 AITSERE, * HAAK Y
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IGraduate School of Science and Engneering, Saitama UniverGitgduate School of Frontier Science, University of Tokyo,
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TR ZEBIBOHIRE K UE T3V F—DORENEN S, EE, FHCTER RN B O THIESF e — R TV X
7 In (GSHP)DE K MHEA TV 2. GSHPIZHIERE HERAJR & LT, izl U CREMNIIE—ESM T ORZFI S
2EDTHB. TOXIEEMOEKITA, FHFO TRt — 7145 2 FBIGEHEOREIC K > TH®BRIMT (Hik
MHIERETH) 100 mE T) DIRERENZLT 2 LM TRIS NS, il FOMREZ LA R RO Rk D/KE, i Mic 4k
B3N EZ 52 % C LIZAEBITHEI S N2, EERICH N OMREZLIC K > THDE T 20ICD0NTIE, E L
AEDD S TWERN. H FOMREZLIC X > THE FOMAEMREN ED K S ICELT 20 ZIHSMCT B 7201, £
DB 2\ ) BRIOEMEZ RS 2 0805 % & H 2, RIFFE T, B P miO R 5 % 3HICB N T, MLk
REOR—) 7 a7 RIHFET B30 7 ) 7 OEMERIASMCT ST ERHE L.

HAR A S (HEHAK) | BERY: (EWicEih) |, SR TRARHF v 28K ) O&F v 2 8ANT
HiH U7z R—1) > 7 a 71DV, 10-120 872 2 & 5 DNA ZHlit U, 16S rRNABE(E 7205k & Uiz kit e —2r >
RN 72T T2, ZF OFER, R E 0-30 mTIE I 2MHIE DY A M K> T > TH D, HAKRATIE Actinobacterid"],
Firmicutes/"]h AL B (e Tz DIt U, # K K22 Tl Chloroflexif', v-, 5-proteobacteridf, 52 T K% Tld a-, 3-,
y-proteobacterifiih’Z < Mt X N7z, FrCH TAZA Tl ChloroflexifH ¢ & Dehalococcoidetel s & U Anaerolineadid
ENFHEIND OTUZ S E N, IBRUBICRICZ < i LTz, —7, 30 mEIETIE 2 TOY A + T B -, y-proteobacteria
HIME S LTz, —ED 7))V — T OIS DWW TIE, Z OF g & RERCHEBRKD pH, BXUREE, HEEYIrh Ok 7137
& OEICHBNR SNz, Lizho T, A FRES T & ORHEMIEDEWVIE, 59 1 b OHERIE, HERIEREE L BHED
M RERBEDEWIGERT % L EZ 5N, RUIFETELNIAR 2 & LI, 5%, FERRICH MREZ (LA X 7256, M
DEHENGEN E DXL T B ZHEMILIZWEEZ TS,

F—TU— R U, irp g e — R T RIS — 4 2 A Sk, AR A S

Keywords: subsurface microorganisms, ground source heat pump, next generation DNA sequencing, bacterial community stru
tures
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