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Multiple analyses to chase the signature of direct impact of rainfall into groundwater in
Mt. Fuji

Rl 5 ok —R b &
SUGIYAMA, Ayumi' ; NAGAOSA, Kazuyd ; KATO, Kenijit*
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IShizuoka University, Graduate School of Science

A huge amount of groundwater is stored in subsurface environment of Mt. Fuji, the largest volcanic (basalt) mountain in
Japan. There distribute many springs flushing out between lava (high permeability) and underlying older lava (low permeability)
at various points of the foot. Based on the concept of piston flow transport an apparent residence time was estimated to ¢
30 years by*SCI/Cl ratio (Tosaki et al., 2011). However, this number represents an averaged value of the residence time of
groundwater mixed before flushing out. On the other hand, we found that pH of spring water in the lower part of the foot of
Mt. Fuji decreased shortly after the typhoon in August 2011 which suggested the newly supplied rainwater was mixed into
groundwater. Thus, we try to chase signature of direct impact of rainfall into groundwater from multiple analyses to elucidate
the routes of groundwater under the torrential rainfall. Though analyses of groundwater chemistry show just an averaged valu
microbial DNA analysis could suggest the routes of transport; if thermophilic microbial DNA is detected this suggests at least
a part of groundwater must originated from the environmecd. 40C (=600 m deep in Mt. Fuji). Thus, we employed three
different tracers; stable isotopic analysi$30 andéD), chemical analysis (concentration of silica) and microbial DNA analysis.

Stable oxygen isotopic ratio of shallow groundwater became higher than usual value reflecting torrential rainfall and the
concentration of silica decreased after the torrential rainfall amounting more than 300 mm. In addition, the density of Prokaryote:
in shallow groundwater apparently increased. These findings indicate a direct impact of rainfall into groundwater was observe
after torrential rainfall with more than 300 mm in the studied geological setting. This did not appear when rainfall did not exceed
100 mm/day. Increase in the density of Archaea at deep groundwater after the torrential rainfall suggests a possible mixing c
deep groundwater which was pushed by piston flow transport as an indirect impact of rainfall into deep groundwater, if it is true
to this geological setting that Archaea is predominant in deep subsurface environment as was suggested. Microbial DNA ca
give possible information about the route of groundwater.
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ngher diversity and abundance of denitrifying microorganisms in environments than con-
sidered previously
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Denitrification is an important process in the global nitrogen cycle. The genes encoding NirK anaidkraud_nirS, which
catalyze the reduction of nitrite to nitric oxide, have been used as marker genes to study the ecological behavior of denitrifier
in environments. However, conventional polymerase chain reaction (PCR) primers can only detect a limited range of the phylo
genetically diversenirK andnirS. Thus, we developed new PCR primers covering the diverse nirK and nirS. Clone library and
gPCR analysis using the primers showed that nirK and nirS in terrestrial environments are more phylogenetically diverse an
2-6 times more abundant than those revealed with the conventional primers. RNA- and culture-based analyses using a croplal
soil also suggested that microorganisms with previously unconsider&dor nirS are responsible for denitrification in the
soil. PCR techniques still have a greater capacity for the deep analysis of target genes than PCR-independent methods includi
metagenome analysis, although efforts are needed to minimize the PCR biases. The methodology and the insights obtained h
should allow us to achieve a more precise understanding of the ecological behavior of denitrifiers and facilitate more precis
estimate of denitrification in environments.

F—TU— R %, iR TEGE ST, nirS, nirk
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Soil microbes shape nitrogen isotopic signatures of soils: a linkage between the ecolog

cal stoichiometry and d15N.
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1Tokyo University of Agriculture and Technology

Nitrogen (N) is an essential, although ecologically limiting, nutrient in many terrestrial ecosystems. It is thus critically impor-
tant to understand N cycles in terrestrial ecosystems to project their responses to expected changes in environments such as
increase in anthropogenic N input and CO2 concentration. Natural abundance of N isotopes (d15N) has been used to get insig}
into N cycles in the ecosystems because the d15N signature can provide unique information on the naturally-occuring process
in the intact ecosystem. Interpretations of global dataset of plant d15N (e.g. Craine et al. 2009) and soil d15N (e.g. Houltor
and Bai 2009, Craine et al. 2015) have been proposed to explore the important flux/parameter in N cycles which are difficuls
to measure (such as N availability and denitrification loss). In most of these cases, the rule of the thumb in d15N interpretatior
is that soil loses 15N-depleted N during decomposition (more strictly, mineralization and leaching/denitrification loss), which is
also the fundamental concept for marine sediment d15N (e.g. Robinson et al. 2012, Tesdal et al. 2013). Even this "15N-deplete
N loss” concept is easy to follow, the direct (experimental) evidence for the isotopic fractionation during N mineralization or de-
composition is suprisingly scarse. Although long-term lab incubation of soil samples revealed the expected d15N increase witl
the decrease in N concentration (Nadelhoffer and Fry 1988), litter-bag experiments (Melillo et al. 1989; Connin et al. 2001) did
not show this expected d15N change during litter decomposition. Thus the gap between field observations and lab experimen
in the d15N trend calls the review of the fundamental concept for the interpretation of soil d15N.

In the presentation, | will summarize the d15N data we obtained in the last five years on soil bulk N, several extractable organic
N (EON), extractable inorganic N (EIN) in soils and soil microbial biomass (SMB), which are now relatively easy to measure
with denitrifier method (Sigman et al. 2001, Houlton et al. 2006). The d15N of SMB is generally higher than d15N of other
N compounds, which should be interpreted as a consequence of carbon and N stoichiometry (or N mineralization; Dijkstra e
al. 2008). This high d15N of SMB can complement the interpretationo of soil d15N variations — the large d15N differences
between organic layers and mineral soils often observed in soil profiles, the low d15N in wet/cold ecosystems and the high d15I
in dry/hot ecosystems in the global soil d15N trend, and the high d15N of the microbially-processed soil fractions.
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Isotopic fractionations during nitrogen removal in the activated sludge
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KOTAJIMA, Syoutoku* ; KOBA, Keisuke ; IKEDA, Daisuké ; TERADA, Akihiko? ; ISAKA, KazuichP
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1 Tokyo University of Agriculture and TechnologyTokyo University of Agriculture and Technologititachi, Ltd

Anammox is considered to be an important nitrogen removal pathway in the ecosystem. However, it is still unknown how
much the anammox can contribute to the total nitrogen loss in the ecosystem. Natural abundance of stable isotopes can
a promising tool to investigate the relative contribution of anammox and denitrification in the intact ecosystem, although the
isotopic fractionation factors during anammox which are necessary to interpret isotopic signatures are not fully known. Here we
reported nitrogen and oxygen isotopic fractionation factors during anammox occuring in the activated sludge. We incubated th
sludge anaerobically to trace the changes in concentrations and isotopic signatures of ammonium, nitrite and nitrate during tt
anammox process. We found the large isotopic fractionations for ammonium oxidation and nitrite reduction by anammox. In
addition, the inverse isotopic fractionation during nitrite oxidation to nitrate was observed. We will discuss these factors with
comparison of the latest study on anammox isotopic systematics (Brunner et al. 2013) in the presentation.
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Single cell genomic analysis for the marine ammonia- OXIdIZIng archaea
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Rare earth elements and bacterial C1 metabolic system
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BmTEULE (La, Ce, Nd/&E) EL 7 7 —AE EMEN, FHFILIE T AFED 100 /777D 1 F2HE & Med TIOAY,
THEE B T HBAFEE X Z D5 T, £ ppmiciEd %, Methylobacterium. extorquens AMD X % /—)L7 b R
07 —VE(E T xoxF DFEIE. Calc k- TihtE%1S2 MxaF 8750, La*® CeD & 5 afs LRUCEMFTE TN
Y T LA E Nz (Nakagawa et al. 2012)Bradyrhizobiumi@ i &, < ARMEYIORKIE 7213 TR, JET X
P DA IR EICZ Y R T 7 A FELTHEELTWS, £T T, AW TIE. TN 5D BradyrhizobiumE#fiE o C1
REBERICT T T I CEOFE R G LTz, BradyrhizobiumEB i IC 1) % xoxF, mxaFD A E RS % =i, 7
Y3 LARKIE TH % B. oligotrophicum S58, Bradyrhizobium sp. BTAI1, Bradyrhizobium sp. ORS278xEh 50 #t X 1
7z Bradyrhizobium sp. RP5, Bradyrhizobium sp. RP7, Bradyrhizobium sp. WDB#tAD >/ LIE# X D . xoxF & mxaF
(M. extorquens AMIFREEE) OFCHZ R & Uz BLASTN I K 2385 TR EITo 1o TORE, MREFEME TH xoxF
FHIT B &, BERUOA XMEDS3EEE NIz 38k (RP5, RP7, WD16)X xoxF & mxaFDili %63 % LM THENT,
MEE D X 2 ) —)VELRRIC MU T T TR TR OB 2 Mat U, IREZRZFROTIRIAD HM Bt 5 mlic X 2/ —)L 7z
0,0.1, 1, 10% (vivyD 4 BEBEAIN L. La X (30 p M) & CedsiniX (30 p M), JEGRINX Z# T 7z, 6 #k (S58, BTAIL,
ORS278, RP5, RP7, WD1@} A& HM BiHh Thifh%#: L. OD6607% 24 RFREFICHIE L1z, ZDFER. XoxFDHAEET %
279 3 LRI 3 ¥k (S58, BTAIL, ORS278)Cid Lad L 1Z CeZZiM U HD A X/ — VIR 0.1% & 1%D%&MFTHEED
BisE Nz, xoxF & mxaFDili /57269 % A 43778t 3 ¥k (RP5, RP7, WD16)X La, CeDIRIMDEHEICEHID 53 A &2
J—)ViEE 0.1 & 1%D&MTHEBNR 5Nz, B. oligotrophicum S5&k% &I, AxoxF:Q (XoxFIEZFDQH+w k
fiAZEL) & AxoxF (XoXFEIE T DO~ — A — L ARBLER) O 2 FHOL KPR L, BERBRZIT> Tz, ZTORR.
AXOXF:QZ KK Tl A TREUTEAAE T CHAEMICLERAEFIZME T U72hY, AxoxF £ BRE TIEIC B AEM K D & EFEHME
HEINT, WERICEBNT LaifiX XA %2/ —)VIEE 0.19%DFR T, WEO FE & HITEERR D A 2/ — )VIRE DD
U7eo —7. AXOXFiQZE MR TIEEAERRICHEAN A 2/ —)VIREEOJk NI IIHE N, AxoxFZZ SRS MK & [FRkD X 2
J—IVIBEOADNR SNz, G L 7z 7 U 3 LARKIF Bradyrhizobiumi® 3 £ (S58 BTAIl., ORS278)d mxaFZ 57z
FxoxFZH L. 0.1"1%D A 2/ —)LZ2 N LT HM B5#BIRICE W T La, CefkfFAAEE 2R Lic, — /. A 1R
BradyrhizobiumE 3 #k (RP5 RP7. WD16) &, mxaF & xoxF Z{## L. La, CeJMHKIFMNAEBTER LTz, TORRX
D XOXF DI 2RED 7Y 3 LARKIR 3R X 2 /) — URFNEEBIC La, CeMETH %5 T EMIHE M >7, LA
L. S58FED?2x0oXFQAHEMKIZ X 2 J — KGN EBRENIDME T L. AxoxFZAEKTIE A X/ —)IVELEEN DN T,
WD La, CelkfFIMNCAEBT DREMRR I Nz, TNEDT EM S, SE8IAAN xoxF & 13575 % Bk O TR T ZAKAFI X
2/ —=)b7e FayF—EREF2RFF LTS C MR ENT, 7z AXoxFiQZERMROAETRIOEK TR, Q
Aty MEAICKST7IVTe RFe Rayh—Eix 80 CLGEERICED 2 MBI FOEEENMIH I Nz Lick s
EEZ BNz, U EXD, HEYIEEA BradyrhizobiumE M)A < xoxFBn FOMEE Uy RRC 7 % LARRIE 7 1
BUTRMKAFNZ A 2/ — )IVREZ /RS C & BRUFHOA LEFTERGFINA 2/ — )VEICE D 2 867 DIFED
IR ENT, AREKTE. R EMAEY OBIRIC DWW TEYERI L A AN b 3w LW,

F—U—F: A ERUCEE, MIE, CLEH, Bradyrhizobium A X/ —)b, X%/ —)L7t FayF—+¥
Keywords: Rare earth elements, Bacteria, C1 compound metabolism, Bradyrhizobium, Methanol, Methanol dehydrogenase
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Phototoxicity of chlorophylls: a major photobiochemical constraint on the energy flux
from photosyntheis

AL 8 e R R T 2 RPE 3
KASHIYAMA, Yuichiro * ; YOKOYAMA, Akiko 2 ; TAMIAKI, Hitoshi ®
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3Graduate School of Life Sciences, Ritsumeikan University
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IO BEDRBZ R LTV 3,
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HE KB AHEIC B TIIHIIEND S B ILGANER I N DD, PIHHOYEE R TlEib/kEx & OB D 7D
FIHE Nz, TR TEET 2K T OETFZES A, TRbBBEFREAEHOBIZICEST, K
D5 DI IIVF—T T 7 AR EE 2R Uz LRSI EME NS, LHL, ZOMRMEELTHETS
DTEZRZ, yaoT o VEERIERICHEDNEY, bbb, yuo T o VEIGER O FiEE [ZEHEEZR] 2
NiiEEEE (—EHEEE] IR S8 UHRERZE L, CNREMCBEENEA XA —V%5%25% (yaaJy
VY, BUEORY) (37 /3750 7 L EMMEY)) 1T 07 an T ¢ )Lyt Bk B i i fH A i 2
TWAH L, RINETTNIZ KA R CHBEFREAEE RGO IEYE, HE5hUHZFD [HhatiHA | ZH A T\
TS ah->7ETTH5,

(Fuv7 )LD TRE] - MYIORE &t ERE]

HERD S DTV F—T Ty 7 AHWVERRICIK, WY FEET 2GR REEYOMIENICE D AENS X
TV IHDWETH %, BEOKERE T EERREZR-THEto a7« A~ (HBilskHIOEZEY) &, &
HIVER 7258 U OCERAEYZ T 20, MY L O WA O/KEAERRICBW T, ThRRICERER O
T ATH->1-T LIIMBICHE TV, UL, Z7un’ o )La2EET 2 UK SR T 2 HIENICE D AT T
BTHY, emMcHd 2 EAHEEEDNNETH S, LHALEMNT E, chsEYicr7an T ¢ )LoytatidsEiE
fElkxw, FAREE, Mo Tar« AR 7ana 7 « )VoYtEt et 28 7o X258 1L, ZOM4H
HBD—UHME IR AL EINTE, ThbE, KEREE CHIEREZMET 2 707 « A MIBIEK & H LD T
OMFET, 7anay o )VEENEREOTZVERLEY 1R 1B-v /a7 24 7 4N R/ —)V (7L /—)b) I
R4 3% 23, coREHE, FIELETOEREYDO A== )L—TRicEGEhTcwsc s nhot, ¥Y7uxr/—
WM T TRIFFICALZETH D, WK, EEOMIBADLMETSREETH > 72H, RERICIEZH 5D 2 KEE
RICZRIFET 2 (KRPICiE7un T ¢ )V EEMNCEET 2808 FEN5), —EHORRIE, (1) MilhErziME
I5707 4 A NDEEOKEEREICBWTEBMNICEETHS &KL, (2) ThEafELTS vrux/—)u
R D, BN X B AERDCEEY) WEICIEZERCT 7 /NI 7V 7 ?) OEEMRZE U TZER L2
FEENT 2 EELRR T THhoTeT BB RBT S,

(BRI OREL & 7 aa 7 ¢ )L eatE o]

HOHETR R Z2 R C & B BRI, 77 /XD 70 7 Z2fIIRNE D SAB IS 2 T & TRERFEERI DA RO
ZHF LI LT GERMADORERS | — Y OHE(L), AR EDIZIINVF—T v 7 NIITREMICEEE 21 LTz &
BBENG, OREOEHIRED 70 ¢ VEZMIRN TR 2 RE AV A7 28572, N5 D)tz
9 22 ES 2 REDND D, EHIT, MRBRMOBEMEYE, REAEY)ORLEAEY) O —AEY) 2 Ml
ICHD AR IERRIALS 2 T LT, THEYHE) DWW 5Lz IR L TE e (CRYOEL) . ke, ‘eafEm
IZ & B OMPINNDEL D IARBRDIERIR FICH > Te L HEENTV S, WL DD R ORF T, HEM
fNTy T/ —)VeELEd 204, TEEEORIE & OBEENE X 5N, Fic, JEREEDI—-FL /4
RiZBWTIE, HADBREKOTMICERLAEE RS 7un” «)Veitismtos s7ax )/ —)I AL TEH, Mk
Nafgto1—r1L /4 Fovrax /) —)VREOMHHAZ, BSOMIIINTHEEENZ XS ICE>TeraaT 1)V
ICHS 5 TpiiE ] & UTHETY 5 2 & Thitznge L Lo s LNEw,
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Microbiological transformation of antimony and its geochemical implications

N R RATET O
HAMAMURA, Natsuko'* ; MORI, Kumiko? ; MITSUNOBU, Satoshi
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!Dept. Biology, Faculty of Sciences, Kyushu UnRCMES, Ehime Univ.3Grad. School of Integrated Pharmaceutical and Nut.
Sci., Univ. of Shizuoka

Antimony (Sb) is a naturally occurring toxic element and is considered to be a priority pollutant of interest by the USEPA.
Although the concentrations of Sb in soils are generally led: (ng kg™!), elevated levels of Sb have been released via mining
activities and other anthropogenic activities due to its increasing industrial use. Antimony is commonly associated with arsenic
(As) in the environment and both elements have similar chemistry and toxicity. Increasing numbers of studies have focused o
microbial roles in As transformations, while microbial-Sb interactions are still not well understood. To gain insight into microbial
roles in the geochemical cycling of Sb, soils from an old stibnite, §pmine tailing area (Ichinokawa mine, Ehime, Japan)
were characterized geochemically and examined for the presence of Sb-transforming microbial populations. Total concentratior
of Sb and As were higher in the surface soil (0-3 cm: 2280 and 1240 m§, kgspectively) and decreased with depth (9-12
cm: 330 and 133 mg kgt). Bacterial community profiles, examined by cultivation-independent analysis using 16S rRNA gene-
based denaturing gradient gel electrophoresis, did not show substantial differences through depth (0-12 cm). After the aerob
enrichment culturing with Sb(lll) (L0@M), pure cultures oPseudomonasand Stenotrophomonaselated isolates with Sb(lll)
oxidation activities were obtained. Anaerobic enrichment cultures capable of reducing Sh(V) (2 mM) were also obtained, in
which the precipitation of antimonite [Sb(lll)] as antimony trioxide was observed. These results demonstrate that indigenous
microorganisms associated with stibnite mine soils are capable of Sb redox transformations and contribute to the speciation ar
mobility of Shin situ.

FU—R T UFEY, R, T VFEVEITCMEY, 7 VT VMY, T E R
Keywords: Antimony, Arsenic, Microbial antimony oxidation, Microbial antimony reduction, Soil bacterial community
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Ecolojéical and mineralogical characteristics of Fe-oxidizing microbial communities in a
shallow hydrothermal mound

B IREZ Y 8E &SI T 4 KSR 1 ° ; GEES A6RH 1 e s L ) B8
HOSHINO, Tatsuhiké* ; KURATOMI, Takash? ; HORI, Tomoyuki ; OIWANE, Hisasht ; MORONO, Yuki ;
INAGAKI, Fumio! ; KIYOKAWA, Shoichi®
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1JAMSTEC,?Research and Development Center for Submarine Resources, JAMSREGhu University,!AIST, >Mishima
village office

Microbial Fe-oxidation has been mainly studied at deep-sea hydrothermal vents because the low concentration of oxygen ar
high concentration of ferrous ion was preferable for Fe-oxidizing bacteria that have to compete with abiotic Fe-Oxidation. How-
ever, microbial Fe-oxidization in shallow, fully oxygenated environments has been still largely unknown. In this study, we aim
to reveal the ecology and role for mound formation of Fe-oxidizing bacteria at iron oxyhydroxide-rich hydrothermal mounds
developing in Nagahama Bay, Satsuma-lwojima where we observed dense assembly of twisted stalks, typical signature of micrt
bial Fe-oxidation. Core samples were taken from the iron oxyhydroxide-rish mound and used for sequencing and microscopi
analysis. Microscopic observation indicated the highest occurrence of stalk structure was observed at around 20 cm from th
surface. Sequencing of 16S rRNA gene of prokaryotic communitié90,000 reads/sample) revealed that Anaerolineae known
as obligately anaerobic heterotroph was highly dominated at “40% throughout all depths down to 40 cm from the surface of the
mound, inferring anaerobic circumstances in the sediment. We also found Fe-oxidizing Zetaproteobacteria in all depths and it
population was determined to be up to 4%. Network analysis of microbial communities revealed that appearance of the Zetaprc
teobacteria coincided with some anaerobic sulfur reducing bacteria, indicating that the Zetaproteobacteira lived in ecologica
niche of oxic-anoxic interface in the mounds. Seismic data indicated that those mounds grow ~1cm/yr which is much faster that
the abiotic deposition occurring at the surrounding diffuse hydrothermal venting seafloor. Overall, our results indicated that Ze-
taproteobacteria may accelerate deposition of Fe species in hydrothermal fluid and formation of iron oxyhydroxide-rich mound:
in the Nagahama-bay, Satsuma-Ilwojima.
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