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1-1. B A 0 ICB A4 o #E

H A58 0 1 3B Aspergillus oryzae & B ARIEEER: Saccharomyces cerevisiae % K| LT
Thohd, BMEITKICEEND T T2 TR L. AARBEEERIEZ =5 ) —~
& 5 Ha-4~ % [Machida et al, 2005; Manggen et al, 2010], #i& 0 (2 T S5 B AERERE
(X, BUE, BEEH S NE B DS AEEREO [& X 5 30 EERE) 3 EFETd L [ ARRERE
e & X 5 DOEERR], LARTE S RIS E A3 < Wl & B 200G 0 ISR L TR 1.,
FOPCTHERRBMNNE L O PWVEERE L CEHR - SN D X512k [HR,
1955], EEEIZHW BN D A AREBERNI = % ) — L OMIZ L AHEE, 7 VB, = ATV
Z T A [Ogawa, 2015; FKH, 1989; #EF 5, 2000], 7=, BENAERKT HEERIZE -
THURTERT 2RI T RIZHif & 45 [Kanauchi, 2013; AF, 2016], A HERE
TR, AT R EOLE I B AT O EM A AT 5 [Iwano et al, 1981; FH,
1968; K5, 1956], #AF & A AERERE T % /7 — VAFETZ T T <, HARE OB EBE

B> T D,

1-1 U E T HAEE Y ORI

N ) EE
Sk P (HE) P — o |
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EER~17A) L e

HAEEERE & B OMIc b, Al » CITALEEE 2V 535 [Masuda et al, 2012],



HAGE D ORGEA K 1-11SRT, Be (ERE) 13RGEIC K- T sl & Alo 2 5
(253 BV D o REERG TUE B R EEEFLER 2 00 U B REN O MERE O %58 2 i 92
— 05 TAERUE, IEERERBEH R O FLBRE 2N ET HFLEE 2RI LT RN OMER 2 JEIK

SHD,

1-2. IR AP K D B ATE O SWE A~ 5%

A A D IZBCR Tt b 720, < OMEMPNRAT 5, FEEE ABRIER T
WEEREEN DIBA LTCHBEZFH L T\ 5, £/, R E OB AERERE DR A D #H
5 &I TV A [Koyanagi etal, 2016], A L72MAEMITHLEE, =% / — /M2 K - CHWET
% [Kanauchi, 2013], ZEfcidE 0 1231 2 AEeA Rk, BEE 0 IZRBIT D= ¥ / — )VAERITIMA
M X > TUTOND T2, IBA LTEMAEMIZT IIZFEEE T, &0 OffEo—KFIz
BWTHIEN FRETH D[ H,1984], L7eni> T, HABEIE D IZBWTRA L7ZI8AEY
PRI & B AERE R OGBS 545 2 & THABEORSCRRICH S 5 2 5 etk
EEW, £lo, RE O~ TH D KEHEIL 20% T Z /) —/LR&ET THIERE TH
V. BAEOEE % 5] X Z J[Suzuki etal, 2008], fEiEE <7, HAEE Y TIX
REZREETHD TRAL) BMMThivd, TRAL 1X, N2 — VMR L A B
335 300 4 B RTO TR XTI TOZ[ARK, 2016],

1-3. AR DO FEfEA S — F —

H A DFEREA & — 2 — T HIERHCIX, Bl & ElRERD 2 FE A H 5, Bty ©
TR L VMR ORI ZIMR 5, ZOHMEEL., BRBEROIEBE) 155 -IENE
firi& © T d 5 [Kanauchi, 2013], AERE V) TIXERERE D S OFLEEE OB & Z OHE5H
ZRAT 5720, 3B 1 AREDDN DR, 2016], 1@F ., ZbMN o7k
KE#E, 3R TSI 2 NHTREZHWTT OV OSIE(ETH D TUEIL ) %4l



Y TIHTH. ZOEEZEWE b DL, LEEE S 5 IWERUTARRIERDO 15
Th D, EBCRIERHIFLIRE 2N HEIE T 5 £ TICIHPRIE ST OB AR RN RN THYSHE
T D, ZRRBMAEMPERIE Y ORI TEFT T 2720, EliE 0 ITHEHE TRIEZRIES
JER L 72 %, —T7 . WEER LI RN B A IR L, MEOSIHAMA L 71ETH
%o FLBREDOEF ZFIZ/2n iz, R 2B TTE . HAEOHSEBR &R IH T A
RTneshd,

1-4. AR 3L ORERYL

PHIBCR TIT oM % BAEIE V1213 A ARTEERRE & B 7200 Tl < L ST OWME DN
AL, BRRPEKRIZHEG L TWND EEZ LIV, AFIETIE, HARFEIED IZBI1T HIRAM
A ERFE L, TORBEHALNCT LI L HANET D, K UIAREE G 5 &
MBSO, 2ETIE, HRBEEVICBWTUHRAT O T UTIZER L, £OMEHE
PO Uiz, BANELERB X ORIERRIZE 1537 7 U7 DNA % PCR
TR L, iR — 7 o — 2 DTl — 7 v R & T o7, B2 AAREIC
BIFDH/X7 T U7 DNA OSZERMIMATICIESE, 7 7 A Z—fffi k1T -7, 3 B TIL,
FREO HAREE Y ORI H 7 7 U T O3 BEEITV, 16S DNA & — 47 VA2 XV |
ZNODGEFRRIFEREZW LN LTIz, EHIT, W O DaHkO = % ) — V44
TIZBITHEBEREEERICL VAN, 4 ETIL, ERREICEAENTNDI NI T
U7 ZHOMNT L, 2O T U7 & AAEEER:E OBEICOW TRz, B AEEER:
ENRT TV T OIEBEREITV, AR ) — VIR AHSERIRE OB E i, N
7T 0T OFEIC & D HARBERERONRHA~OEBEOF AT SN L, STEICT, K

WHIEDRFE 2T > 12,
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2-1. %

=}

ARETIEL, BRBEICEEND DNAICER Lz, BARBEED 34— VR T T
Thondlcd, BEBSROMAEDINEANT 5, Ll BTy ) — /> T
REENZIZE N B DIRABEWITEF IR S, —T7. IRABEY D DNA 13 DNase
R ETHRENTRNRY X, N7 T U T HAREIC K o TA U7 DNA [3HifR s DNA
& L THRME SN AARBICAFET D, ABFFETIZ, KEWSIH DNA 2 — 7 % —
Miseq % IV 72 Amplicon Sequence |2 k> T, HAEB LOHAEIEY OFENL /Y
7 U 7 DNA O 27z,

A OBIEWE Th D DNA L, EMFEIC L > TEOEERSIN R > T\, B
1E, PCR R2WMAR S — 4 o —TH o /L DNA OHIERIFI A5 2 & T, HOK:
ENARETH DL BN DD, DNAITHIAANTE T T <, KL BT OBREE I 4
sk DNA & L CHEAET % [Paul et al., 1987; Pietramellara et al., 2009], BBz 2T,
AfSE DNA OHLY JA I ITHIEE OB s % 5| &l Z 9 [Hara et al., 1981; Lorenz et al.,
1994], BREEHICAFIET 2 MIfES DNA 13E OBREEICAER U2 AT OIEW 2 /R 3-F03
MY Lb7n, FEEL 12SIRNA BISFOREHEEE 2 —7 v F e T 57T A4 ~—%ff
M UIe_T =0 Ro—G o 202 K0 | KIS O KRR O 7K B DA S DNA
B AERT 2 AT REE S 472 [Miya et al., 2015],

Al & ILBER DN 7 T ) T EEC T DA R B b OMEIC L D & Al E v
= ARG Y O T ) T HEE T, BOBMETIX Bacillus BHIHIN %Y F TES
Th-oTl=ny, ERE Y OIBRIZISVNT Bacillus (Bacillaceae) 75 Lactobacillaceae -~ &

PEVERR D ZEE N [, & M7= [Bokulich et al., 2014], [LUBEETD /N7 T VU T H#E TIX. HIC

7



Lactobacillaceae (ZJ& 3% Lactobacillus H3#%5 T & - 7=[Koyanagi et al., 2016], F7=, 4
Fii& ) ClX Bacillus & Lactobacillaceae ODLIZ & Staphylococcus, Lactococcus,
Planoccaceae 0 DNA 23 HH S 41, ERCRIE R COMEMZERIEDR X7 TV T E#ENP D
LRLZENTE D, ABREEZFAT 2ABCRERO N 7V THEOWRE LS D
M, FO—JTCHEERLD /N Y T U T HEHEIZET 28 ETMDIRY Tixerotz, £2
T, HEEREO /Y T U T H#E A BOBIRICB WO TSN, S50, [ U
DEILDH I THEONT ARBEE Y OV TV EHRL, 2077 ) T Hi#E%
fEbT. el L7z,

AAREE R T & OFkiE L LT, BN S D, JFMETh DK, fHAK e,
BREERG SNTBOFTHREPED LIy y vtk b, 2 BROREME, B
T EAC L0 ERTH A E . IRIKTH DFEICS T Hbivd, AAREGYD TRAL
T A S ERR TR L7235A . % O DNA [ZJFIEICEAET B8, MBS AR L
Y&, DNA IZEETHLBEMPIAAET 2 EEZbND, £ I T, WHAICBVTHEAN

77 VT EEMT 21T o712,



2-2.  RBRIjE

2-2-1.  AAEB KO ORGERFE Y 7L LAY T L 5 00 DNA il

FEBRCHER L= T ER2-1ITR LT,

HY T Na50mL 7 7 Ay Fa—T (BRI LT, Eisy i 10K O
Nanoseq 10K ultrafiltration unit (PALL) & % V% Amicon Ultra 15 Centrifugal Filter Units
(Merck Millipore) Z i L CiiaZ KX AR A ATV, H ARBEEK 2866 L, K’
IZ. NucleoSpin® gDNA Clean-up kit (Macherey-Nagel) @71 k =2 —/LIZHEV, EHE L

7= BAVERUE > DNA 28 U7 (RAEERIE 20~360 %) .

2-2-2. JE¥Y TG D DNA i

EBRCHEA LY 7 EFK 2-1 IR LT,

B > 7L 0> DNA e« Fg 307 R34 LR, 2018, FEfm xR L7, K
FIZEWEAUMT 2—712, K250 mg O, K7/ ) £ —X 0.1 mm 0.4-0.5 g,
DA =7 E—X2mm8-10 Hi, 750 uL O ' — ik 2 Mz 7=, F D%, 60 uL @ Cl1
TA#7(150 mM NaCl, 4% SDS, 0.5 M Tris) = ¥#si L, ~/LF B — X =3 » 5 —(3000 rpm,
60 secON, 60 secOFF, 10 cycles) 17\, =[x (10,000 g, 5-10 43f, =iR) wBEL 7=, Lk
1512 250 pL C2 ¥AHR(133 mM g 7 B =7 D) AR LA T v 7 ZIZTRA Lz,
4CTI053A4 »Fax—k L, mLoBE (10,000g, 5%y, =iR) L7z, EIFIZ 200 uL
C3¥IR(120 mM il 7 o E=0 LT VI =0 L+ K AT L, AT v 7 A
IZTRG, 4CT100A »F a~— kL, oo (10,000 g, 577, =iR) 177,
3% 500 uL 729 800 pL C4 ¥iZ(5 M GuHCL, 30 mM Tris, 9% ~ 7' 1 /%) — L) & ¥R
. #ENEFIL7=, Y7L % FastGene Plasmid MinikitmP 7 7 A& (AR = %7 4 7

A) IZE L, ZD1% 700 uL C5 ¥ (10 mM Tris, 100 mM NaCl, 50% EtOH)Z )l 2., mP



7A@ LE D (10,000 g, 147, i) L, WEHFEITo72. ZOWH%E 3 HfTo 7

%, ZEOAY T AEFEELD (10,000 g,2 4y, %iE) L7z, 100 pL Low TE

=

Buffer(10 mM Tris-HCI, 0.1 mM EDTA, pH8.0)% #shlth ., =RIL T 1 @& L. =05

(10,000g, 1 %y, =&iE) Z4TV\ ¥ 7 /L DNA Z#¥H L7,

10



#£2-1 NI TV TEEMATICH W27

Production Date

Sample Type . Area Brewery Notes
(Sampling Date)
A01 clear sake March 2015 Toyama A BREMZK 1 A TCIRE
A01+ clear sake March 2015 Toyama A AOL E 7 i .
A0l ® 207 HiRIZH 7Y 7
A02 clear sake June 2016 Toyama A
A03 clear sake June 2016 Toyama A
A04 clear sake January 2016 Toyama A
A05 clear sake November 2016 Toyama A
A06 clear sake July 2016 Toyama A
A07 clear sake December 2016 Toyama A
A08 clear sake November 2016 Toyama A
A09 clear sake November 2016 Toyama A
Al10 cloudy sake December 2016 Toyama A
All clear sake December 2016 Toyama A
BO1 clear sake May 2016 Toyama B
Cco1 clear sake June 2016 Toyama C
D01 clear sake August 2016 Aichi D
EO1 clear sake August 2016 Iwate E
FO1 clear sake March 2016 Akita F
G01 clear sake August 2016 Gifu G
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HO1 clear sake November 2016 Fukui H
101 clear sake April 2016 Ishikawa I
Jo1 clear sake October 2016 Iwate J
K01 clear sake December 2016 Iwate K
LO1 clear sake October 2016 Iwate L
M1 cloudy sake February 2017 Toyama A
M2 clear sake January 2017 Nara M
M3 clear sake January 2017 Aomori N
M4 clear sake January 2017 Aichi 0O
M5 clear sake February 2017 Kyoto P
M6 clear sake February 2017 Kyoto Q
M7 clear sake November 2016 Aomori R
M8 clear sake January 2017 Aichi S
M9 clear sake January 2016 Iwate T
M10 clear sake December 2016 Ishikawa U
M11 clear sake March 2017 Kyoto V
M12 clear sake November 2016 Ishikawa \W
M13 clear sake February 2017 Nara X
M14 clear sake December 2016 Yamanashi Y
M15 clear sake March 2017 Yamanashi Y
M16 clear sake February 2017 Ishikawa z
M18(A01) clear sake April 2017 Toyama A
M19(101) clear sake February 2017 Ishikawa I

12



M20(C01) clear sake May 2017 Toyama C
M21(A10) cloudy sake January 2017 Toyama A
M22 clear sake June 2017 Iwate E
M23 clear sake August 2017 Iwate E
M24 clear sake July 2017 Iwate E
M25 clear sake July 2017 Iwate E
fAK water February 8, 2017 Toyama A
Pl fermentation starter February 8, 2017 Toyama A
it odori(the day after soe)  February 8, 2017 Toyama A
2 (3&F% 27 HH)  main fermentation mash  February 8, 2017 Toyama A
(L1 FE R fermentation starter February 8, 2017 Toyama A
W2 soe(first addition) April 25, 2017 Toyama A
g1 HHE tome(third addition) April 28, 2017 Toyama A
RE%4 HH main fermentation mash ~ May 1, 2017 Toyama A
%9 HH main fermentation mash ~ May 5, 2017 Toyama A
% 12 HH main fermentation mash ~ May 8, 2017 Toyama A
% 15 H H main fermentation mash ~ May 10, 2017 Toyama A
JiiP undiluted sake May 18, 2017 Toyama A
iR 2 naka(second addition) May 10, 2017 Toyama A
F1 sake cake September 2, 2017 lwate E
F2 sake cake September 3,2017  Akita 1
F3 sake cake September 4, 2017  Tottori 2
F4 sake cake May 18, 2017 Toyama A

13



F5 sake cake April 21, 2017 Ishikawa 3
F6 sake cake September 19, 2017  Akita 4
F7 sake cake September 19, 2017  Mie 5
F8 sake cake September 19, 2017  Akita 6
F9 sake cake September 19, 2017 Nara 7
F10 sake cake September 19, 2017 Nara M
F11 sake cake September 25, 2017 Toyama 8

14



2-2-3. U7 vZA L5 PCR

AAIEY > 7 v B 157 DNA BRI HR LT U 7 v % A 5 PCR #4772, 16S IDNA
A=y NeTHNRTT YT = R—H LT T A <~ —[Corless et al., 2000] Z f# ] L
72o SYBR Greenl %7 A 3 % FastStart Essential DNA Green Master Mix (Roche) % H\»
T LightCycler Nano System (Roche) (Z X D JIEZIT>72, U T /VZ A L PCR ZAT 9
S, x4 7 472 bua—/L (NTC)& LT UltraPure™ Distilled Water ~ (Invitrogen) %

FIR LTz, FEBRIZ3 V7Y B TITn, ZnEnt 7 v e NTC D ACq fEE KD

7
774 ~—kd4l
Target Sequence (5 — 3°)
Bacteria 16S rDNA F CCATGAAGTCGGAATCGCTAG
[Corless et al., 2000] R ACTCCCATGGTGTGACGG
PCR Z:f%

Temp(°C)  Ramp(°C/s) Hold Acquire

Hold 95 5 10 min
95 5 10 sec
3-Step Amplification
55 4 10 sec
(45 cycles)
72 5 16 sec v
Initial Stage 60 4 20 sec
Melting
Final Stage 95 0.1 1 sec

15



2-2-4. 16S tDNA FCHNCEES < 7 7 U 7w #E AT

16S Metagenomic Sequencing Library Preparation (Part # 15044223 Rev. B) (Illumina) @ 7’
B R SUSHE, DNA o TV O SR EIT > Te, N T VT 2= =TT
A ~—%EH L7z PCRIZE Y /X7 7 U7 16S tDNA @ V3-V4 figlil & HiiE L 7=
[Klindworth et al., 2013], 2-2-3 (28T NTC T® DNA HEIEN R oN/-720, v—4r v
A 7 VFHHE T IT TapeStation (2 & 2 BEAUKENRE RIZEDE . NTC (23 RS,
P TNDINAN RPN YA 7 /VET Amplicon PCR #1772, 2 [E]H ® PCR
(2 &V 4 DNA H > 7 /U2 Index BLA AT L 72, ANTP 07T A ~ —7p K OSHEW) %
FRET 25728 PCR Z L ITHER #1T > 7=, Agilent 2200 TapeStation (Agilent Technology)
Z T PCR PER DR & MR DR 21T o 72, MALAIIC 4 nM D DNA #7245

726

77 A ~—B4l

Targe Genet Sequence (5 — 3°)

F TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGC

Bacteria 16S rDNA CTACGGGNGGCWGCAG

V3-V4 5k R GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGGA

CTACHVGGGTATCTAATCC

N:A,G,CT WA T HACT VIAG,G

MiSeq® System Quick Reference Guide (Illumina) (ZHEVY, DNA &R D2 & R 21T
olz, LI DNAIKD 5> 6, RiEEEY 7 Lo T1-T7, TA & ikt 71

M1-M25 %, MiSeq Reagent Nano Kit v2 500 cycles (Illumina) %/ L T 2 X250 bp D

16



T R To—F vV A& To T2, ZDOMOY > 7 11T MiSeq Reagent Nano Kit v3
150 cycles (Illumina) % FHVNT 2X300bp D7 = RIE Ty —o7 U A& To 7,

QIIME (#3—<” = > 1.9.0, Quantitative Insights into Microbial Ecology, www.giime.or.g) %
HWT Y —F v AT — X OffHT 1T > 7=[Caporaso et al., 2010], U — N#fE%, R

(http://www.R-project.org/) {ZC Biostrings /X 77— % FV 400-500 bp DECHI D A fh H

L7z, WIZ, QIIME TZ 4 /VHZ U7 F = v 7 %17V, Greengenes reference database
(http://greengenes.Ibl.gov/, v13.8) IZHD&E X A TRH DR EZIT o7, FHATESIE
BLASTn search (version 2.9.0+) Z 1T\ 16S Microbial NCBI (National Center for
Biotechnology Information) database (2019/3/12 Download)iZxf L C7 7 A A ¥ N &{T»
7z [Terasaki et al., 2020], MREFERIZT 7By v a U FFICTHAOEINDL 2D, &T 7

t v g %5 % NCBI (https://www.ncbi.nlm.nih.gov/) (& TR L7, B RN B

ONTHEAER LIV THE L, BEMTERE Lz, KU TORIANI T U TH
BT D 7T 7 TliE, 1%L FOBRHRONRT7 T 7 2R L, %KD DI other &

LTEEDE,

2-2-5. NI TV TEBEMEILIEDS S 7 T AL —fiiHT
X7 T )T DNA O —r o AENTRE R FRZ, %327 7 U 7 DNA OEHIBEE 215
77, 47 OELEA L Ll 11 OB TN D— o AR R A, VT AK—

FEMT 21T o 72, ECFIBEFE 2R UT- S AT R 3225 . R (http:// www.R-project.org/) %

WTHN R ML EIToT20h, X7 b2 Sfiioa—27 U v RiaE2 55 L.
FEEEI TR ZAERL L 7o, MEGA ZfEH U GRS AEIC K 2 R0 2 fEARK L 7 [Kumar et

al., 2018; Saitou et al., 1987],

17
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2-3.  RER LB

2-3-1. AAEY 7 NICEIT D DNA OFF(E

FEROFEFR, NTC IZBWT CqEnHfllE =i (F2-2), @H 761X, NTCIZT
DNA (Tl L 72\ o, CqiEidfllE Sz, Lozl RERTHER LA TV
TAmZN=YPNT T3 —=DF =7y MELT 16SDNA (X, BETONT T VT 03 e
HI D[Vanetal,, 1996], 16StDNA I/ X7 7 U T 7 ) A EIZ~ LV Fabt —CHET D
[Case et al., 2007]7=D, /X7 T U T 7 ) LOIRBADNDETH > TH DNA MEIE L TL
£, TT7A~—ELRIE~D/RT T T DNA DIRAICL > T, NTC TH Cq EA W
SINTcEEZLND, £Z T, NTCDO Cqias DEZRDDHZ LITL 7LD
X7 7 U7 DNA ODIFFEETER LTz,

A0l & A01+, HOl ® CqfEILZNTC LV & 5 LUK, 32f%LL E X275 U7 DNA &
NENEEZD (K2-1), NZTUT DNABENZ D, ZRHOHARBEEY O
WREZIBNWTAZ T U TRHIEL TV BB D, A0l & AOIHIM Y7 é b
[ U BETZ AAREY 7V Th D . A0 IEBHEZK 1R 7TCTHRE ., A0+ S
HIZK 200 HERE LIZ AR > 70 Th 5D, HO TGS THED B EEDRICEN
T [#&VED ] OAKBETHL, WTNHIEER L ITMEN R >TND,

A07 13277 U7 DNA &2 4 £52% <. ZOAREYT T /IIKANDBTHI TN
EERAE TH D, T2bb, b T T T U7 DNA ENL VSRS -2
CIMTENTIE, @V ) — VBBV T T 5327 5 U 7 35 L 7= 7]

REMEREWVE B X BT,
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22 RO HAREIZEBIT 5377 U7 DNA @ Cq fE

Sample Cq value Sample Cq value

A0l 21.26 21.05 20.96 AO05 31.33 31.29 31.16
AO01+ 20.53 19.8 20.56 A06 30.78 30.79 30.75
A02 26.72 26.75 26.7 A07 28.71 28.81 28.95
A03 26.68 26.95 26.7 AO08 30.08 30.05 30.18
A04 26.59 ND ND A09 30.83 30.78 30.8
BO1 26.41 26.08 26.58 Al10 30.44 30.68 30.45
Co1 26.77 26.63 26.67 NTC 30.94 31.17 30.88
DO1 26.68 26.65 26.66

EO01 26.45 26.32 26.25

FO1 26.73 26.67 26.48

GO01 26.6 26.71 26.6

HO1 19.25 19.91 19.14

NTC 26.8 ND ND

2-1 KD BAEIZRBT 5327 7 U 7 DNA OFA(E

10
S 6 .8 °
#E 8
@4
A o
O 2
= A
0 ogoght 668000900
-2
— + N MO T NHDONDOOOODO o = o = A oo
O 4 OO0 OO0 oo oo 000 o o o o
<g<<<<<<<<<mUDUJU-LDI
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2-3-2.  HAER CRGERERY 7 CBIT 580 T U T EHEMT

H AT M ONBEFNC 1T 28327 7 U T 2K 2-2 11T, 2-3-1 1280V T, o AA
Wt 7L L TEED/N7 T VT DNA OfF{E%Z 7R L7z A01, AO1+, HOl Tl
Lactobacillus BMEBFLL LT 50%L Bt Sz, 77— R—RICRE SN TND
— AL ORISR R OFER., ARBEOBIRE TKEHLE] O—FfTH D
Lactobacillus homohiochii (Accession Number: NR_113818.1) Toh o7z, T 5H D HAE
P TTKEL L TNDZ EEA LN LT,

ER DT 7V TR #EILH AR & i U CTEERMEDMK < . Staphylococcus D3 4T DE
Y IRV S L7z (F1 22BIIEIZ F11 £ 7T, 89.4%, 97.3%, 89.1%, 3.2%,
2.6%, 2.2%, 4.4%, 5.4%, 95.7%, 56.5%, 69.5%), —J7 T, AREY TN TlL 47 o7
NP RFTNDOHENL LRI ST TORERL 5%KhTH 72, FERIC
SRR T AZBNT S 3%RMOMHFEL R L, EOBEBRICHBN TS
Staphylococcus 13 A AEIE D O TIRA L, —ReAYIZIEFET 5 ATRetEA miv o,

FRBUEE OV F4 \Z 8V TEEA 237 7 U 7 DNA Rhodoligotrophos (42.1%) |
Loriellopsis (30.2%) (X[FEROREBIEY 7 v DlEgh) . B (27 HE) ) I
BOWTHESR DNA & LTRSS GEEElE: R-15.2%, L-57.2%, BB: R-9.5%, L-
33.5%) (X2-3B), L2>L. HAEY 7L CIXE D IE AL0 721 28 10%LL Lo Ok
FTHo72, Rhodoligotrophos & Loriellopsis [XFBHFNAFIET H NI TV TI2EEZS
5, Loriellopsis 1% 10-18.5°C DIKIEER /> B 47 < 41 C35 ¥ [Lamprinou et al., 20117,
15COHABEEY BREEICCTAEFTARRE Th D, £, MRBUEE Tl b7z ik
o TV EIERY TV BRI S HUTz derosakkonema 1%, RRBOETE TiE B L AAR
B 7D ) HEYIEML (31.2%), M21 (1.2%) OZMSHE STz, F412TH
1 & 472 Kocuria VE[R) CIFRRIZ Tl DAV VI AL10 I8 W Tl b @V A R

(23.5%) Tholz, BIZEEND NI TV T D5, Staphylococcus X°
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Rhodoligotrophos, Loriellopsis, Kocuria 73 £ OBV CTREM 72327 7 U 7 DNA 1
&N EITEE L2 OITEMIZE Y . BRBICBWTTHMEWEIG 2RI LE2 BN
Do

ABTE Y O—FETH D IFEA TIIIME ZM A L T\ D, RO/ N27 7 U 7
# ClX Lactobacillus (4.1%) . Leuconostoc (7.3%) 3MEH S iviz, —J7, IIBEHIADH
AiH 7V A03, A06, A09 7B FLIEER Enterococcus, Lactobacillus, Lactococcus,
Leuconostoc, Pediococcus 0 DNA 13 S g o7z, &Y OBFRIZI W THEAE L 723
7T VT OETHNAREO AT TV THEHEN LRSS DITTidZzeun,

AW TS 2 < OV TNV E AT LT- il BOlEE CiE LN HRBEETOY 7L
(23l L TR S e N7 7 U 7 DNA 138> 72, BARBEDONZ 7V 7 Eik CldH
SREREEH DX 7 U 7 DNA D& & 47z, Pseudomonas 1Z EO1, HOl, M9, M23 ®
4 Y TN AR AAEY 7 WS TRIE SNV, Pseudomonas |35k % 74 B SRR EE 11C
EET 537 5V 7T H[Ravi et al., 2018; Mortensen et al., 1995], 47 > 7 /Lt 28
v TV TR E N7z Delftia 1%, K Oryza sativa 7> 5 O HEESRE 238 % [Sun et al., 2008;
Mano et al., 2008], 22 ¥ > 7B ZAL7c derosakkonema [X/KEREEN B 3B ST

5[Kim et al., 2020], iz s, HAVEY 7 B i 372 Pusillimonas [Moon et
al., 2011; Myunglin et al., 2010], Thiobacillus [Ferroni et al., 1986; Ann et al., 1991],
Phreatobacter [Baek et al., 2020; Lee et al., 2017]0> DNA & HAREREEHED A7 5 U 7 &
LTEZROND, HARBEICIISAKDE KA EOJE A @ LT, BREEHRD N
T U7 DNADBRALTWD EEZEZXHBID,

BRI O 2l Tk, P A D BIEHER OJFIE E T, ®1Z Roseomonas &
Sphingomonas 3 &7t 95%LL & 7= (X 2-3A), FIRALEEE TO TR TEA
T VT REHEDRKERBITENLEF 2D, BRI 20%0VW=F ) —/VRE LR D

727 T U TIFFPE L TV D & & 2 AL D [Kanauchi, 2013], L7223 > T, BIZEW
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THHSND /N7 7 U7 DNAFRBICTHIE L7277 U 7 Tid/a | BEV HDHW
ITHLE VD ICTRA LA L= T U TIEEEZ NS, ElED ICBWTH, IR
Z DT T ) T EEIT L BORHEE IR D, MR BEORBICE T 5 K& 221k
IR T & DA STV B [Bokulich et al,. 2014], Roseomonas & Sphingomonas V33K
BEMC, B, J8E% 27 H B OB B 2% A O #3725 72, Roseomonas &
Sphingomonas 1 X4 E6E ] U 72 BBICABSRICIR A LTeN 7 7 U T CTh D TR @ < . K
BOl s OWETE O ICCTHIIBAT 237 7 U 7Tk, Bird 283 7 ning

Bald. Bpole "o TV TR EnND EEX6ND,
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X 2-3 fEdh oo BAEICBITH A7 TV T HiE

(A)
100%
80%
60% m Loriellopsis
m Rhodoligotrophos
40%
m Roseomonas
20% m Sphingomonas
m other
0%
4 £
PO G A A A A
’ﬁ\ @g\' @P‘ @9 ‘@;\,} @;\59
G -
(B)
100% .
90% Aerosakkonema Cutibacterium
80% m Delftia m Flavobacterium

20%
10%
0%

70%

60%

50%

40%

30% I
= B
A \%
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m Janthinobacterium
m Lawsonella

m Limnohabitans

m Massilia

m Polaromonas

m Rahnella

m Rhodoligotrophos
m Rouxiella

m Serratia

m Staphylococcus
m Thiobacillus

m Vibrio

m Lactobacillus

m Leuconostoc

m Loriellopsis

m Methylotenera
Pseudomonas

m Rhodoferax

m Roseomonas

m Rugamonas

m Sphingomonas

m Stenotrophomonas

m Thiomicrospira

m other



BANLT N7 7 U7 D AAREOBRRIRIZBIE L TV D &2l 5 729

ANERDRE ORI T U THEZ R L (X 2-4),

Wb HEEE T —

727577 U7 DNA L8,

ORI &

ITHE > TWnie, 3

X 2-4 [A] CEARIC

3 ALIZIE CRkBalE & o B A28,
AL T o 7= J8 L~V C O AT > 5

L7 7 U T HEORBITR kot

F 7T ) T O g

NS

Bl REZ Lz, Fo#
FnicdEm

(3, R &

m Methylothermus
Olleya

m Novosphingobium
Pacificibacter

m Pediococcus Pedobacter

W Pleomorphomonas @ Proteiniclasticum
m Pusillimonas m Ralstonia

m Sedimenticola m Serratia

m Staphylococcus
Thiomicrospira
m Yersinia

m Stenotrophomonas
Undibacterium
W Yoonia

m Oceanospirillum
Paenibacillus

m Pelagimonas

m Pseudoalteromonas
Reyranella

m Snodgrassella

m Sulfitobacter
Veillonella
other

25

Ohtaekwangia
m Paraclostridium
m Pelomonas
W Pseudohongiella
Rhodoligotrophos
m Sphingomonas
Sulfurovum
m Vibrio

RLEUEE FRECHRS (IS | AREUES HLR WEE (B EEES CRIID
AE IBELA 4iRISEE | MK LI 72T [WRGEEEE 2ELY LhbA
15/3 17/4 16/6 16/7 16/12 17/1 16/6 17/5 16/4 17/2
100% / L / / / / / / _/ /
80% - - . .
60% — B = = .
40% = .
20% II II - [ ] B
0% = — — ] ||
A03 A06 A10 M21 co1 M20 101 M19
m Acidibacter m Acidovorax m Acinetobacter Aerosakkonema m Aestuariibacter
m Agrobacterium m Alcanivorax m Algibacter m Alkalibacter m Alteromonas
W Atopostipes m Bacillus m Brevundimonas m Breznakia Candidatus
Capnocytophaga m Clostridium m Colwellia m Comamonas m Corynebacterium
m Curvibacter m Cutibacterium m Cylindrospermum m Delftia m Enterobacter
Erythrobacter Escherichia Foliisarcina Fucophilus Geomicrobium
m Gilvibacter m Herbaspirillum m Ignavibacterium m Kocuria m Lactobacillus
m Lentibacillus m Lentibacter Loriellopsis Lutispora Lysinibacillus
Marinomonas Mariprofundus m Massilia m Melaminivora m Methylophaga

Oleispira
m Paraglaciecola
m Phreatobacter
W Pseudomonas
m Roseomonas
m Sporosarcina
Thiobacillus
m Wandonia




2-3-3. NI T UTHEICESL T T AZ—fighr

H A L ONERI D37 7 ) T HEFICRO T, MO ORI AR O b DA 7100
HARDIZDIZ T T AL — R AT o7z, BTORR, 3 5D 7 T A2 =S
7= (X2-5), BATHEEEVIEY 7 MIE3 207 T AX—2TIZFE L, #EHY 7
LT T AL =1 DIHIIB LTS, ABFZETIXAARE 47 % 7, FILo AR
18 Y7 HALD BAEA 12 3 TN Lz, &Il E FIbWT o BAES
3D0DY TAL—ITH W LTz, 77 AX—IIEE LA ST, # b, . B
IO HAES XOHE, b, msHT O\, 7 7 A X =2 2 W, Bl ]
JEH 5 O AARES AR/ L TN D, 7 7 AX=3IEE L, Al &, #t,
T HEH T D A ANEY 7V E LT D, TEROHIRS B AGE ORI FEHE 72 7 Z
AL =T SN2 Do Tz, JB LIV DRI SN 7 T A Z — i B I,
HIIEE o B AT ORI A D7 7 U TIZR BN o T, NS T A X —1 DF
B LTV DB, EHICBIT DN TV THEOSZREDIKRSIZL D b0 EH

Z bbb,
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[X] 2-5 HAYE & O EBMNTAERICIE DS W=7 T 22—

BA
B GO1 'mmﬁmA 528 —1
F3 2 g nos A A
A05
A 13 A08
F11 01
Brs A09 A
AAo3 A1 A
A Bo1 AO7 A
A o2 A0 A
Hm23 F5
B ve F10
HO1 F4 A
A ro1+ \W F7
Ao F8
M18 A
M21 A
m22 [
M20 A
m25 [
M24  yiig
7T ARX—2

BT AT (clear sake) W7 b, ARCTFIIME VI (cloudy sake) Wi

by BXTILEY AR, ATE O, BIEHAEO 2R
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2-4. /R

U7 NZALPCRNOAEDL LI ARBICKIT D7 T U T OHEIAZHER LT,
7T VT HEBERNT NG, TR T VT DNABKELE THDLHZ EEHLMNIL
oo UTNHEALPCREBIUNZ T U THEEHEBITIZAABOKE Db EZE=2 Y 7
HZEMARETHLZEEZRLTND,

H AT R OB, SEEfE Y o 70587 7 U 7 168 iDNA O SRR A IR &
L. BLLTONZ T YT DNA 2 Lz, BB OTRIBSN DN 7V T
DNA [FE 1 A AERERE & & SIS L7232 7 U 7 @ DNA Toh 5 ATREMED &
W L72Do T, EEBVIENOBIEESNS/37 7 U7 DNA T AARBEIE D 2BV TR
AL —WFHYIZIHE L7232 7 U 7 D DNA T 2 PRt @y, HAEICIE, &Y Olbfe
TIRAL., WHE L7237 7 U 7O DNA O, JFERCEE D X2 7 U 7 DNA 1N
FNTNo, BRBEIZEENTWDEAZ T U T 0% [ THBE-CERIZ R R 722 b O Tlid7e
<V MBRICBALIE D EE X BND, N7 T VT HBEMNTIZHD W T 25—kt
Tl 3207 FAZ—=PEMEINT, ZNDHDY T AL — [ THIBCERIZRA 72 b
D TIE o7z, B HRHNCE B AVCIE TR OS2 7 U 7 B iz B8\ T
b, HEESCEANICE RN N7 7 U 7 DNA TR ONT, N7 T U THEICBIT D4
RS- Tz, BAE L ORS00 7 ) TEENS FHIL TV
LV L ZERTH o770, AR TITE L~V TRT 21T o T2, ERIZRA D32
T U T R DT OITITE LIV O ERT TR T R RN D 5, T, HDH N
IR L~V COMT 24T 5 2 & T, FREDIIZR A 7237 7 U 7 DNA 23§ 2 &
DATRE/N D LR,

FEATHFFRIC BV T, AlnE ) THRERICBOEE IIZ(LET . S BITHIRA DN T

U7 TR L O RS A OFE R > T D Z & VS STV D [Bokulich et al., 2014],

28



WERIE Y DN T U THELE LD | HERED [ZBWTH NI T U TEBZIIVIR AN D

JFUEE CTEM LN L2 b LT,
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FIE O HABEED ORENS DS NN T T L2 OMER

3-1. i

N7 T TR ORE R, BAE D ~DSEER N7 T Y T OIRAEZH LM LI, i
BOE & O, B, L O VIEOE N S, Rhodoligotrophos, Loriellopsis, Kocuria D%
Bl ORRE L ONEHIC RS0 72 327 7 U 7 DNA % ot 7z, —J5, AR TRV AA
B LY TNV DOREERICEED 7 T A X — i Tld, MR R N2 7 U 7
HHEITTRENT., BABICEENDE A7 TV T OELIIMBRICEBALEZAZ T VT ThHD
LER D,

A A OBRSCIRIR I B A 52 237 7 U 71, BAREE D I8V CT—Reag I HE %M
L. AARBEERERCILBEONICEBE 5257 T VT ThbHEEZBND, AR
WEV AT T U TIFRAT S0, e CIIABIC L > T, BTlE=% /— k> T
%< DX T U TIIBEHT D [Kanauchi, 2013], & H 1T, KA, TG X 8075 MR
T X0 BRI E TN DT Broi D [RF], 2016], £ D 7=, HAEIE
DIZIRA, ¥IET 57 7 U T 60T 5720121E, BARBEEY 2B\ Ty T
UT Bt 2083 b 5,

RIHE T, PIRZITB L OBLO N7 7 U 7 H#EOR M 2 O D . AR A0 5 JFIE
EFTONIT TV TEHEIFTEL LN EZB 6N L, LehR> T, BAEED IZ
BANT 277 VT OFHEIPIRZ N BAT I LER B L, RETIE, REIEEIZBW
TEONIZRRD B OVIRZ NN T VT OB o7z, £z, B 2DEES
FOREE 19 HH OB/ T U T 3BT, BEBEIIZEBWT A 7 U 7 BFET

DM,
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3-2.  ZEBRJjik

3-2-1.  EEICER L2 E gliRz B L OB 7L

(ESAERERE

LB EZHl BD Difco™ Broth, Lennox 20 g/L
Tryptone 10 g/L
Yeast Extract 50¢g/L
Sodium Chloride 5.0¢g/L
TGY B3t

Tryptone (F7 7 1) 5.0 g/L
Glucose (Fi3t) 10 g/L
Yeast Extract (7777 1) 3.0 g/L

TGYmI E5Ht

Tryptone (777 1) 20 g/L
Glucose (Ft) 20 g/L
Yeast Extract (7777 1) 10 g/L
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MRS 57 Ht BD Difco™ Lactobacilli MRS Broth 55.0 g/L

Proteose Peptone No. 3 10 g/L
Beef Extract 10 g/L
Yeast Extract 5.0¢g/L
Dextrose 20 g/L
Polysorbate 80 1.0 g/L
Ammonium Citrate 2.0g/L
C>H;NaO, 50¢g/L
MgSO04 0.1g/L
MnSOy4 0.05 g/LL
K>HPO4 2.0¢g/L
MB 55! BD Difco™ Marine Broth 2216 37.4 g/L
Peptone 50¢g/L
Yeast Extract 1.0 g/L
Ferric Citrate 0.1g/L
NaCl 19.45 g/L
MgCl, 59¢g/L
MgSO4 3.24 g/L
CaCl, 1.8 g/L
KCl1 0.55g/L
NaHCO; 0.16 g/L
KBr 0.08 g/L
SrCl, 34 mg/L
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B(OH); 22 mg/L

Na2SiOs; 4.0 mg/L
NaF 2.4 mg/L
N2H403 1.6 mg/L
Na,HPO, 8.0 mg/L

SERBE M T A HARIC Agar 15 g/L 28RN L/ERLL 7=

siEE
vra~FvI R 0.1gL (99.5% =% / —VIZiEfR)
HF=~AT 0.05 g/L (R K IZ AR

BV R % . 0.22 um 7 ¢ /L& —JE (MILLEX-GP 0.22UM PES 33MM GAMMA

STERILIZED, Millipore) %17 > 7&K 2 H L 7=,
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B 7 v

FREBGPE SR SIS T DN 7B 27202, 2018 45 10 A D[R]
FERADORLDZ 7 ICTRIES T 6 o T VERR LT, BRENERE & 3R 51
EEARIZT2019F 1 AIZELNIRE CGERE19 HH) Yo7 VAR, £72. K
BOE&EDIET v 7 OFFHF LN O AT TV T ORI 7z (K3-1), &7

OV TN T HERLE,

# 31 YRABLOBY o7 7 H

Sample Sampling Date
I % 1 October 23, 2018
Iz 2 November 13, 2018
IR A3 November 20, 2018
sz 4 November 27, 2018
W Z 5 December 4, 2018
HIRZ 6 December 18, 2018
B (B2 19 HE) January 30, 2019

X 3-1 FREGEEDET 7
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3-2-2. WIGRZV LTINS DAY T U T B

7T VT Do

— R E R TS D LB B, TGY B, FLERH AL HICH 5 MRS 5,
WEEMERAE D FEE T dh D MB E5 Il 4 FEOIERE M A Lz, HAEE D Otz
TIXAAREFERIDNEFT L TS, BEEYD X VRV EABIERI CH LV I 1
ANF DI R AEHICIRINL, BASEREREO AT 240 L7,

T aAF Y I NEH O 20 mL (ZHIRZ & 5 WIZEBY > 7L 30 uL & 3N
L. 15C& 30°CT 72 WEHHR & D 58 & AT o 7o, BRI A FERRM LIZ®BAm L, 15C
& 30°C CTHHEREZAT > 7o, MARERICTHELZITo T,

ol (8,000g,3%7) L7BBO L3 490 uL 12 5 g/l #&RE 0.1 g/lL 7 A~ I K
LD XTI LT, IRAWR 100 pL 2% KB FIZ8AT L, 15°CC 72 WefE] §vE b
BEITHoTz, aa=—NRRO oNn8E, F—MROERKE IR E UHELE

1To7,
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3-2-3. BT TV T OB
DNA fili
NucleoSpin® Tissue (Macherey-Nagel) & > hZ{EH L CHE &N 5 O DNA it 217>
oo BIALERE LCU Y F— 2B ZIT o7, U Y F— A (20 mg/ml lysozyme,20
mM Tris-HCl, 2mM EDTA) 180 pL (Zf&# L, 37°C T3040 A > FaX— L7z, v b
£} JE @ Proteinase K 25 uL Z ¥ L, 56°C T 1 Wff]A > F=_"— K~ L, BifLEEE L7z,
Nano Drop Spectrophotometer ND-1000 % {#\ il DNA DA HlE L7z, 4% DNA &

% % Nuclease-Free Water C 4 ng/uL [Z#47FR L 7=,

Sl AT L DR

16S tDNA O V3-V4 Sl % 181 L 4% 75 A ~— [Klindworth et al., 2013] % i\
T. Go Taq Green Master Mix, 2X (Promega) #ff ] L7 PCR (ZJ& ¥V DNA % g L 7=,
Agilent 2200 TapeStation (Agilent Tchnology), D1000 Screen Tape Z i /i L C. & 57z
PCR FEMI & BRIk LTz, A7 T A ~—% MW7 PCRIZEL D PCREHO THIY A X
1L 550bp T D, PCREEWN—KT 5 & a2l Lz, WER%. NuclepSpin® Gel and
PCR Clean-up (Macherey-Nagel) % fii [} L T PCR FEM) 2468 L 7=, #E8%. 60 ng/ 20 mL
|ZFH%E L7= PCR FEMIC > — 7 A7 T 4 ~— (TGTATAAGAGACAGGACTAC) #% 9.6

pmol /Il Z. 7=,
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774 ~—kd4l

Target Sequence (5° — 3°)

Bacteria 1I6S§tDNA F  ATGTGTATAAGAGACAGCCTACGGGNGGCWGCAG

(V3-V4 fE1%) R TGTATAAGAGACAGGACTACHVGGGTATCTAATCC

N:AGC T W.AT HACT VAGG

PCR £
Temp(°C) Hold
Hold 95 2 min
95 15 sec
3-Step Amplification
58 30 sec
(30 cycles)

72 30 sec

Hold 4 [e%e)

DNA Y —7 A

2—RT AV ) I ARKEEO DNA v — 7 U A —E A
(https://www.eurofinsgenomics.jp/jp/service/dnasequence/overview.aspx) £/ L, DNA

BeH A2 RE LTz,

BN Y 7 U T OIRGE & SR ERL

—lr AP —E R LD E BT 16S IDNA RS A . NCBI DT A4 AV
M#REEY —/L BLAST Z i L CTHIRMEMRER 21T > 7. MEGA Z{#H L Ttk &1k

(2 & 5 Rk &2 VERK L 72 [Kumar et al., 2018; Saitou et al., 1987],
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3-2-4. NI T VT OTE )= VEIETFICBT 5EE

GBS TV T O ) — Vit AR R, B U B &R (R 3-5) &R
To 0%, 5%, 10%, 15%(Zx 2 /) — VIR 2 5% U7z TGYm2 HRAAKE 1T B6 14 % R i)
L, I5CIZT 10 HfRE 858 Lo, BB OBEBAREZITV., FRE 10yl 27
EAF I READ TGYm2 ZERIEFHIZ 2R F L, 15CIC Tl LT, B

., ar=—%K&EH E L,

& 3-2 Ml L7 0 BERR & 2 DR

Isolate Genus
TGY1127 2 Kocuria
TGY1120 3 Kocuria

TGY1218 3 30 Staphylococcus

TGY1218 4 1 Bacillus (WS %)
MB1023 1 Bacillus (I %)

MBI

Bacillus (&)
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3-3. MRLEE

3-3-1. GBI T U T ORIGE & RHSENT

FRBGEE DWIR A Y TV 46 Bk, BR DIFESEDORBY T b 6 Bk
TUT oS (3R3-3), HEROAENE. Bt S oA LR A DY T
V> 7 HNBAMT T2, DNA v —47 > A% — B R TH B L7z 16S tDNA OS5 ELS
% BLAST ([Z CHERMERRR L, DBEROJEZFE L7z, I I Anboaiish
72 46 ¥Ri% Kocuria J& 23 ¥k, Staphlococcus J& 12 #K. Bacillus J& 6 £k, Leifsonia J& 2
¥R, Microbacterium J& 2 ¥k, Enterococcus J& 1 ¥RIZ. Y > 7B AyHES Huiz 6 BRI
427C Bacillus J&I\Z[AE STz, DBERIZE T 7 AGMEE CTh o7z, B REZ L
2, TRTOUNIRZY > T NDD Kocuria INDEESUTZ, N7 T U TH#EIZBWT,
Kocuria ® DNA I3 DDOY U FANGHHINTEY . £ 6T THRBIEE TED
N ABARBERB XM Ch o7z, o, RBUEEDE T ~ 7 2B b Kocuria 7353 BfES
i (2 3-4), Kocuria \3BOEE A D7 TV 7 ThH Y, BGEE DA & N7
TIUTThD,

FRBUEIE D WIR 270 © D53 BERE & % OTkRFED 16S IDNA 3 EAI D & Rfst 2 1F
B U7z (X 3-2), Kocuria J&1% Kocuria uropygioeca \ZiT#% 72 18 ¥k & K. koreensis (23T
IR 58RO 2 T N—TNT 5D VTz, Bacillus J&\X Bacillus aryabhattai 5 ¥k, B. megaterium 1
BRD 2 T N—T 1TSS L, Staphylococcus J& . Leifsonia J& % X O Microbacterium J&
Enterococcus J& D 7BEERRIZWNT NS 1 DO NV—FIT3E I VT,

K. uropygioeca & K. koreensis |3 AMAIIZITV [Braun et al., 2018; Park et al., 2010;
Wesley et al., 1974], K. kristinae & K. varians |3 2 — /L DFEIE 7 11 & 275 O 5y B /3
& 5 [MATOULKOVA et al., 2018], K. koreensis |33 NHEAN O DSBERE N H 5

[Park et al., 2010], E£7=. Bacillus megaterium, Staphylococcus gallinarum |3 H A8 DO FF3
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KOBOMIZ, WRIEOF 2 v v (FIfEEEOEE) 7 EORBERLNOHBES T
V)5 [Kaneoka et al., 2014; Onda et al., 2003; Ling et al., 2011], FHLEEE O~ TH D
Enterococcus faecalis |3F— A0V —t— LW\ o T2k 2 BRI S ABES T
%[Ozmen et al., 2010], Microbacterium DFEFER L7 O O 53 BEHREITFN DR Y TIEL2wn
23, FBEEREM [T <& ) OfE TR 2 FEEMTIZ T Microbacterium J& DF HYHE
IZm\ [Ogihara et al., 2009], FEEERGHIZEIT 2 Leifsonia DWE T2 hro T, PR
FORBY o TANE GBS 206 ORI, BRI TICE W TH AT RERIKT
D,

T34 BET v IS NN T VT

Sampling point Isolate Genus
Bl Kocuria
B2 Microbacterium
JES
B3 Cellulomonas
B4 Demacoccus
b H1 Kocuria
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32 WIRA D THE LT T U 7 & Z DOUnixtln o 72 5 Rt

LB12182 30
MT415741.1 Kocuria koreensis strain LB84 16S ribosomal RNA gene partial sequence

83 |LB11202

LB1127 3

MB1218 530

TGY1120 3
TGY12181 15
TGY12181 30
TGY11132
MB1218 2 30
MB1218 1 15
MB1127 2
MB1120 1
LB1218 1 30
LB1218 1 15
LB1204 1
LB1127 2
LB1120 1 30
LB11132
LB1023 2
i MB1113 2

9

=

TGY10232
TGY11201
TGY1127 2
NR 157676.1 Kocuria uropygioeca strain 257 16S ribosomal RNA partial sequence
TGY1023 42
MT367747.1 Leifsonia shinshuensis strain T32M4 165 ribosomal RMNA gene partial sequence
TGY1023 4 1
58 MT605416.1 Microbacterium paraoxydans strain HZLJC2-1 165 ribosomal RMNA gene partial sequence
a3 | | TGY11201 15
80 TGY11202 15

6 MB1023 1
B0

MG554193.1 Bacillus megaterium strain SP16 16S ribosomal RNA gene partial sequence
50 MTE05510.1 Bacillus aryabhattai strain ZJJH-1 165 ribosomal RNA gene partial sequence
TGY121842
a3 | TGY1218 41
TGY1113 115
30 MB12183302
MB12183301

’— LB1210 115

93 'MT611694.1 Enterococcus faecalis strain 2675 16S ribosomal RNA gene partial sequence
TGY1218 330

TGY1218 2 30

1
1
TGY12182152
TGY12182 151

TGY1127 3

MB12184 2

MB1218 4 1

MB1218 2 15

LB1023 3

LB12182 15

LB1218 330

MB1120 2

1MT409897 1 Staphylococcus saprophyticus strain LS050 168S ribosomal RNA gene partial sequence

-
r

MT436104.1 Staphylococcus gallinarum strain AB328 16S ribosomal RNA gene partial sequence

0.050
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325, SHENI T VT OTE ) —VEETICBTHEE

WPNOSBER D BBRRKBE Can=—BEA R L, BAREE D 5 oyHE
LI 7Y T 15% % 7 — VT TI5C, 10 BRESEEOLA, R LN &
Ny Tz, TGY1127 2 & TGY1218 3 30, MB1023 11— ¥ /J—L{fFfEFChan
=—HOEMN R S, BEiEL T\ 5, TGY1120 3 1XT % / — A FIZE 1T D5l
ERONRNVD, 15%TF 7 — /LA FICHBWTHEE 10 H BHIZ 10° cellsmL O =1 =
—ZR L, REBRTIIHRDZV, TGY1127 2 & TGY1120 3 1TV 3" b Kocuria 72
N, AN RRY =X ) — VG TFICBT24E LR D, R, Bacillus D

TGY1218 4 1, MB1023 1 3L O'MBI $, 272 54EFE R LT,
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3-4. /M

RETIE, RBIEEOWIRZY TG 46 R, RIRDIEERHDOBY T AnD
6 KDY T U T H 3B LTz, WA Y T b5 L7232 7V 71X Kocuria,
Staphlococcus. Bacillus. Leifsonia, Microbacterium }3 5. O Enterococcus @ 6 574257 %8
Shic, BY T Anb D07 7 U 7134 T Bacillus Toh o7, RBAEE DO Y E
Yo7 KOBERR Y T DT T T EEMNT T, Kocuria 721773 20% 24 &
D= %27~ LTz, Enterococcus. Leifsonia, Microbacterium |\ D 7 /W2
WTHMH ST, Bacillus & Staphylococcus 1% 8% A DR HHE CToh > 7=, Kocuria 1%
BTOYMRAY TN LEES NI Z L 2 BT 5 L Kocuria IRLEIEE D A A
WEOITHHEIZAD NN TV T THDLN, D 5 REED7 T U T IIMEIRITIEBA L7
IJTVTEBZLND, MIRZBIOBY TG B S VIR OEBREDZ < 1%
FRER DD DOFHERENH Y (R 3-4), FEERMFTITBONTHAEFARELRKTHD
[Kaneoka et al., 2014; Ling et al., 2011; Onda et al., 2003; Ozmen et al., 2010; Park et al.,
2010], HAEE D 2O0BEL 727 7 U T 15% D% 7 — /5T T 10 H#EE
BOLE, an=—%ZFl L, LN ez LMNnT Lk,

B2 ZRHNOYPIRZ Y v TN X THh B Kocuria BEES I, S B1Z Kocuria O
DNA (3950 58 %2 70 HANE LMD T 7V 7 EHMEATIZ BT, pRBEEE O
3V TN SN, REBIEEDWH T v 726 b 2 BROD Kocuria 13 3B S Uiz,

Kocuria [ZBEAREE DOWEEFA O TV T ThbbEgftE 77 )7 Th b,
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* 3-4 KTECB N Tl S NIRR L FIR N2 7 U 7 OFERER TR D B

Genus Species Origin References
Bacillus B. megaterium 7 Kaneoka et al., 2014
B. subtilis 2 Kaneoka et al., 2014
B. species Fa v v Ling et al., 2011
Enterococcus E. faecalis F—=x Ozmen et al., 2010
E. faecalis V—t— Ozmen et al., 2010
Kocuria K. kristinae IR D Onda et al., 2003
K. kristinae FWEF O B — L MATOULKOVA et al., 2018
K. species Fa v v Ling et al., 2011
K. koreensis e ] Park et al., 2010
K. varians FWEF O B — L MATOULKOVA et al., 2018
Staphylococcus  S. gallinarum FEWE R OBk Onda et al., 2003
S. Kloosii I DG Onda et al., 2003
S. species Fa v v

Ling et al., 2011
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FARE AT E NI T U T Kocuria DITEEE 7 NREAT

4-1.  FFim

BURD AR 0 IS TEDN D BERRT T2 X 9 DV EERE) &S0, ARG RSNE
HREELTWD, & X9 DWEEREDMEDIL D LR, £ E OB (LA < H
OEERZFIH LTz, ZOFEEME OFREZ Dl ZEERE) LRSS, & X 9 D2V EERE
b, TE& ITHEE DRI ER A i & EERECTH o 7=[Ohyaetal., 2019], JEft & EBEREE (B
ARERE) TS, BAREE VD ITRAT 2566 H 2 [KRH, 2016],

ATEEAZ T, BB E DA & N7 7 U 7 Kocuria DAFAEZE I BN Lz, Z D Kocuria
SYBERRIT A BB IE ORI A E A &, BAREEY DX 7 ~ADEBEZ HND, By
TIFHARIC L > TSR T L7220 BIE Y TIXARBEREREO 7 L a3 — LIRERAZ L > T
T )= VERIET LD, AL, AHICE > TEBNNEERBRETICE R LW, &
oA DKACFEIC X 0 BREZIC# 9 D [Aminov et al., 2011], HAEE © O@FE T, JEfT
ENTT VT P E VI AL E T D7 T ) T OMIRIT A ANEE O OB~
CWIETHEBEZOND,

RETIL, PRS0 SN/ DT D Kocuria /3 BiEkk 2 BRO 27 ) K% B 6
PN, BEFND Kocuria 77 7 2 & W EAT N, Kocuria 53RO 7 7 B80T D R a
PRI, EBIT. Kocuria Sy BERE & EBRICRBANIEIC THRA STV D & X 5 M OEERE
14 BOEREHREITO, BAREBRAET Y ) —VEESORBE AT, KBS
DRI ZNZ Kocuria BN L TWD Z L6 BBOEIE DR JAMIZ Kocuria 73775 L
T D ATREMEDN @, Kocuria 53 BERE DS H ARTEIERE O A F B L O 2 2L S B854,

H AT OBECEEASDAT E N7 TV T OB RT ZENTEDLLEEZXTND,
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4-2.  SEBRJ7iE

4-2-1. WA 5B S VT2 Kocuria D47 ) INEMT
Kocuria S22 B9 5 TGY1127 2, TGY1120-3 DA/ ) MM 247> 72, TGYmI %
KEgH Eoam =—% TGYml WRE HIIZRRE . 15CICTIR E S 858 Le (BiHofl
BIEIREIZ THRIB) . &0 (3000g, 10 47) IC K VERE L-, Sty —r A0

Nanopore v —77 > A5t —E A ZF|H L (http:/genebay.co.jp/nanopore/) . 43 BERED

BT LA ERE LT,

4-2-2. B2 BIRFEIZISVT D Kocuria 5y BERK O HEFE Hh#R
5C, 15°C, 30°CIZ 3T % Kocuria 57 BERK O H5f dh# 2 50 ~7-, TGY1120 3 &
TGY127 2 DY an=—%&nx LD TGY KEEEHIC TR E 5 552% (30°C,
150rpm) L 77, ODgo=0.1 & 722 K 512 TGY MRIKES - THIR L 7= 5588 % ODeoo=1.0 &
2B ETIRE SR (30C, 150 rppm) L7, B4 %A 100 (54 & 725 X 512 TGY i
RESHIIZIRIN L, AR538IRE T 30 BMEERE Lz, 5 BHEIC, K58 %E TGY BAE;

B F D TAERB AT,

fifi FH 55
TGY B
Tryptone (777 1) 5¢g/L
Glucose (i) 1g/L
Yeast Extract (7% 7 A1) 3g/L

MIEERBEHITITFEERK (T T74) 15gL =R
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http://genebay.co.jp/nanopore/

4-2-3. TGYm2 E5HUZ I 1T 5 B AREEER: Kocuria 57 BERR D 36555

AR OAET B LT & ) — VAR~ Kocuria 5yBERR DB TR 12012,
TGYm2 H5HUZ 31T 5 A AIEEERE K1401 (& X 920 14 5) & Kocuria SYBERR D k3%
ZiTo72, TGY1120 3 & TGY1127 2 DY > /v an=—%&h& LV TGYml iEkE:
HIZ TR & 5 553 (30°C, 150rpm) L 7=, ODgoo=0.1 & 722 K 512 TGYm] i AES i
THAR L2538/ % ODeoi=1.0 & 7225 £ TR &L H 53 (30°C, 150 pm) L7=, H&K%
100 AR E 72 5 K 918 TGYm2 MRIREFHIZ I L, 15CTHERT &R LTz, 72—/
FEEO RGN D . AARBEEERED T L a— VR L D & ) — VBN —iki 72 A AR
L FZED 20%E 725 X 912 TGYm2 550> Glucose & 300 /L ¥R L 7=,

CeHi,0s — 2CHsOH + 2CO,

RERFIICY > 7D 7 24TV, EEEE =X ) — VREOELEFRT=, Kocuria %
PO TGYmlc FERIEGH, HATEEFREEREE O TGYmlk ZEREEHIC 10 52 &1
BEREAIR U 7 8538k % SuL T2 F W TR LT ~T2, 2 DD Kocuria 77HiRIT = 1 =
—DEIZE > THRITHZ N TED (K4-1), =%/ —)VREIXEEKEK7 o~ h 7
77 4— (HPLC) IZTH#HT L7z, 7 21X Aminex HPX-87H 77 & (7.8 mm X 300
mm; Bio-Rad) Z W, ¥ 7/ 5uL ZBEHH 5 mM HoSO4 & L2 3H 0.6 mL/min TH
MLz, ¥av7ry 7 ZARERTERHE RE71 (BMEL) #H\W T ) —VRE

R LT,

4-1TGY1120 3 & TGY1127 2 D= =—

TGY1120_3 TGY1127_2
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LEAI S HE

TGYml Bt

Tryptone (777 1) 20 g/L
Glucose (Fit) 20 g/L
Yeast Extract (757 1) 10 g/L
TGYm2 5 i

Tryptone (F7 7 1) 20 g/L
Glucose (Fi13t) 300 g/L
Yeast Extract (7777 1) 10 g/L

TGYmlc ZEKIEM (Kocuria RIS H)

Tryptone (F7 7 1) 20 g/L
Glucose (Fi3t) 20 g/L
Yeast Extract (7777 1) 10 g/L
Agar (77 1) 15 g/L
Cycloheximide  (Fnt:) 0.5 mg/L

TGYmlk FEREEH (H AT RE RESR RS )

Tryptone (777 1) 20 g/L

Glucose (Fnt) 20 g/L
Yeast Extract (7757 1) 10 g/L
Agar (77 71) 15 g/L
Kanamycin (Fi15%) 0.5 g/L
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4-2-4, TGYm2 E5HIZ 31T 5 Kocuria DNA DU 7 )V % A 1 PCR
TH ) —IVGAETFIZEVT Kocuria MRAERE T 20 %5702, TGYm2 Hii
D E{EFB OV I1F D Kocuria D DNA % U 7 /L2 A A PCRIZ K- THRIE L7z, K
# 33 HHO TGYm2 HiMUZ BT 2 =F &K Z Y7 U 7 L, 150,000 rpm T 15 53

hY

L . BIEEREAC T2, TGY1120 3 & TGY1127 2 D7 a& Y —AZTNZEH

VAT
IR R 7 I 4 ~—y bEER LT,

77 A =~ k4l
Kocuria 57 BERE Sequence (5’ — 3°)
F CTGGAGATCGGTGGGTTCAC
TGY1120 3
R TGAGAATCGCGAACCCCTTC
F CGACAAGACTCACCTGTTCG
TGY1127 2
R CTCGACGTCGTAGCAGATCA
PCR A4
Temp(°C)  Ramp(°C/s) Hold Acquire
Hold 95 5 10 min
2-Step Amplification 95 5 10 sec
(45 cycles) 70 4 30 sec v
Initial Stage 60 4 20 sec
Melting
Final Stage 95 0.1 1 sec
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4-2-5.  BIERHRIZEIT D Kocuria & B ANERERE O 1538

HAEE D IEWEREEICK T 2 B AREBRO T 2 ) — LI JOH R AR~ D
Kocuria 53 BERR DB 2 IR D T2012 BEEHRIZ T 5 AAPERERE K1401 (X X 5 720
14 75) & Kocuria 53 BERRDILEE R 24T o 72, 4-2-3 & [FERICATREE 217V, ODeoi=1.0 D
BAARIR % 100 f5AR & 72 2 X 5 ICERVAIRICESIN L=, BRI 88 30 g GOkt = 9 Uz
PAIE) AWML, ZARKT300mLIZA AT v L b D& L, BEKIL 15°CT
FRHERTEE L7,

RIS T ) o T ERATV, =& ) — LV EGHBROREE AR~ =% /) —
TEFE TR & AR @Rk 7 v~ K77 7 ¢ — (HPLC) (2 CTH#T L7z, UV g

. IR 210 nm QWD & A HEER 2 R LT,

W THEREHD OPA/FMOC 12 & %57 L5~ HPLC JEIC X 2 IE8ET 2 7 184y
P — b 2 (https://ideaconjp/) ZHIAI L. K548 23 A B OWlET 3/ Beslik & 04T L
oo 80% AKX ) —VEIRIL, # U\ EREEIT->1z, wOh#%,. EEE 0.2 pm L
T 4 VH—T Al LAREW ZBR -, OPA-3MP IR E A TH 1 &7 X /a7
LTz, FMOC k& Mz CTH 2 &7 X a7~k L7z, HPLCIZT 771 L

ST EAT T,
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4-2 TGYm2 £5h & BIAIR OB D L H 7

TGYm24Z

J

/- hivet
- ":—"M
e
he
| : o
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Kocuria 53y BERRD 7 ) IEE A2 4-1 1TRT, TGY1120_3 [3H ALK 2,838,001 bp D7
& Y — 2 (Accession number AP022830) & 32,375 bp, 32,277 bp, 27,385bp D7 T A
I K32 (pTGY1120_3 1. pTGY1120 3 2, pTGY1120_3_3 £ L4 Accession number
AP022831, AP022832, AP022833) % fiH, TGY1127 2 (T EE 2,963,611bp D7 1 E
Y — 2 (Accession number AP022834) & 33410 bp D77 A R 12 (pTGY1127 2 1:

Accession number AP022835) % ¥FD, Kocuria 77BERRORE T H 77 A NiZWwiinnd

4-3.

4-3-1. Kocuria 57 BERED 47 ) LFENT

BEELY LKW GCEEERT,

% 4-1 Kocuria 77BERRIZI 1T D277 ) IREAT O

it e & E %L

Size (bp) GC && (%) BR T4
TGY1120 3
VA=E=EENN 2,838,001 64.8
pTGY1120 3 1 32,375 59.6
2,556
pTGY1120 3 2 32,277 58.7
pTGY1120 3 3 27,385 58.6
TGY1127 2
VA=E AN 2,963,611 60.9
2,648
pTGY1127 2 1 33,410 60.3
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NCBI 12 TAB &N TV % Kocuria J&ED 16S tDNA F2F & DIz L0 | Rk 21

% L7 (44-3), MEGAX [Kumaretal, 2018]% fV ., UrBEfS & 1EIC L 0 Rkt 2 1Bk L

7oo 1407 A Uiz, TOfEFE, TGY1120 3 & TGY1127 2 1XZNZE4 Kocuria

koreensis, Kocuria uropygioeca \ZiT#% Cd V) . Kocuria /3 BERITFE L ~/LDIEWAEH 5,

K. koreensis |IFEEEFIIA & AR D BFE D6 O3 BERE 3% 5 [Inaba et al., 2017], K.

uropygioeca /LY X DB IR 5 77 B S #U7-[Braun et al., 2018],

4-3 Kocuria JBIZ 3T 5 5845 16S rDNA B4 D Lk

99

10| TGY1120_3
————————{ Kocuria koreensis Marseille-P2469
1ee Kocuria koreensis strain P31

Kocuria uropygialis strain 36
100 TGY1127_2
64 ' Kocuria uropygioeca strain 257

— Kocuria halotolerans strain YIM 90716

99

100 — Kocuria hakotolerans strain R7-413

68

4,7

Kocuria varians strain 80

Kocuria rhizophila strain NCTC8340
Kocuria indica strain CE7

81444444

91

0.e05e

Kocuria palustris strain MU14/1
Kocuria flava strain HO-9041

Kocuria rosea strain ATCC 186
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TGY1120 313 2D 77 A F&fRA L, TGY1127 2L 1 DOF T AI RERA L
TW5,TGY1120 3 D27 BE Y — L2 5y FIBEI T T A3 FpTGY1120 3 2 D 1 4 T,
TGY1127 2 D75 A3 K pTGY1127 2 1 D 1 #FiDEF 4 4 FHCIE, ISL3 77 I U —IC
B % I1SAar30 T U ARE =R & a— R T LBI5FRAHET 5D (R4-2), Znb 4o
DOBLHNE 1308 bp (72 V 5ER2—ET 5, N TV ARE—RIFEBERTHDL N7 R
R UM T ) b LR S D T OIS LB T H [, 2013; Sadava et
al.,2010], 2D b T AR —RAa—F 4 L TEHSNEFHSOT T A K& L. Kocuria
X BRI CARBRE A AT > TV D ATREERN S D, TGY1120 3 1ZZ e 7 v v
—LABINTTAIRICHA 7O N TV ARE—Ra—T 1 v TESERD,

% 4-2 Kocuria 53 BERE D7 ) A FIZBITA N TV AREB—Ra—F ¢ JTHES

Nucleotide position

product
start end
TGY1120 3
135621 136928 ISL3 family transposase ISAar30
333370 334677 ISL3 family transposase ISAar30
1669222 1670226 IS481 family transposase ISRael
pTGY1120 3 2
20710 22017 ISL3 family transposase ISAar30
29542 30429 IS3 family transposase ISBIil7
30426 30734 IS3 family transposase ISBIli35
pTGY1120 3 3
1 426 IS110 family transposase ISBma3
pTGY1127 2 1
24559 25866 ISL3 family transposase ISAar30
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Kocuria 1378 GC B BD T/ L FFOME TH S, NCBILIZTY / ARAB S LT
% Kocuria 13\ b 60%LL LD GC AR T (£ 4-4), ZD% LD 68%LL =D GC
EE% Y, Kocuria @ GC & &% 66-75% & = 11T Y [Erko Stackebrandt et al.,
1995]. &6 D Kocuria & Wi LT, HIRA 025 D Kocuria 5y BERIX GC & &EMK
W NI T VT ) A EDZEREFTIE GC 025 AT ~DOERANA T ANELHRM
Schaaper et al., 1991], BEX1D Kocuria &V & GC & &EDIKY Kocuria 53 BERRIT 22K 5

DBHBNZA T TV D AREMED B 5,

%% 4-3 Kocuria 537 Bk &L BEEN D Kocuria ({23 57 ) LGHO Ll

Size (Mb) GC & & (%) Size (Mb) GC & & (%)

TGY1120 3 K. rhizophila

2.84 64.8 2.7 71.2
TGY1127 2 K. rosea

2.96 60.9 3.95 72.8
K. koreensis K. indica

291 64.5 2.81 68.7
K. kristinae K. varians

2.36 71.9 2.84 70.6
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AARERE Y TlE= g ) — X > TREOARZ T U T IBHET HEEZ BN TV D,
27 ) DMENT LY . TGY1120 3 & TGY1127 2 1E™ % J — )L DI )i - Tnvg &
FEABND, ADH (T /v a3 —VHiKHERESR) 22— R 58I 27 n® Y —Lh B2k
> (X 4-4), TGY1120 3 1Z 4 ffl, TGY1127 2 (X 71 ADH =2—F ¢ > 74l & Ffo,
ZI S ORI 2 IR 2 FR LTz, RHB LD . TGY1120 3 23> 4 DDi&E
Tt & TGY1127 2 D3RO 4 DOBIE FIXZNEN 4D /) — Ry, Eneim
f CHEEFFORER I Th D E D olc, TGY1127 2 OF 7 A EITIE 3 DOFH 7
B F23H0 ., ZALOBGFRREELT 5256, TGY1127 21X TGY1120 3 £V HEW

T X ) — Vit FE O RREME DS B D,

4-4 Kocuria 57 BERE D3> ADH &5+

100 |: TGY1127 2 02447 Alcohol dehydrogenase

50 TGY1120 3 02298 Alcohol dehydrogenase

TGY1127 2 01984 Alcohol dehydrogenase ‘—
TGY1127 2 02644 NDMA-dependent alcohol dehydrogenase
TGY1120 3 02479 NDMA-dependent alcohol dehydrogenase
29

TGY1127 2 01480 putative zinc-type alcohol dehydrogenase-like protein YjmD <—

TGY1127 2 00485 putative zinc-binding alcohol dehydrogenase

7 TGY1120 3 00327 Alcohol dehydrogenase

TGY1127 2 01264 Zinc-type alcohol dehydrogenase-like protein ‘—

|: TGY1120 3 02384 Alcohol dehydrogenase acceptor
100 TGY1127 2 02542 Alcohol dehydrogenase acceptor

0.20
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EBIC, TGYN27 2 D4 ) A EIZIZ VT —8 7 T A —=RNFEELTWS, 7 LT
—BIIRFEE B LRFE L T =T ITEHLT H[Moran et al., 2013], HAEIE D 1235
WT, BEE D TIEILEBIC L o> TR T L2503, 7T E=TI2 X o THOZEN

KIS 2 FTREMED N 8 % 0

FK44TGY127 2 1B T H VLT —8B 7 T A H—

Nucleotide position

symbol product

start end
1,124,184 1,124,486 ureA Urease subunit gamma
1,124,502 1,124,930 ureB Urease subunit beta
1,124,956 1,126,671 ureC Urease subunit alpha
1,126,701 1,127,189 ureE Urease accessory protein UreE
1,127,170 1,127,883 ureF Urease accessory protein UreF
1,127,909 1,128,520 ureG Urease accessory protein UreG
1,128,521 1,129,423 ureD1 Urease accessory protein UreD
1,129,462 1,130,556 nixA Nickel transporter NixA
1,130,565 1,131,488 Urea transporter
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4-3-2. B DEEICBT D Kocuria 5y BERK O HEFE ph R
EA2BIEEICB TS TGY1120 3 & TGY1127 2 OAF ZiH~7=, TGY1120 3 &
TGY1127 21X EH 5, 5CE 30C L ER LT, I5CITRBIT AR RAEREEN L, AF
Db BV ([X4-5), TGY1120 3 Ok T 5 K. koreensis O EFIRE L 30C &
37°C[Park etal.,2010], TGY 1127 2 OirixfE Tod % K. uropygioeca D@ EBIREIL 35C
[Braun et al., 2018] T Y . Kocuria 5y BERRIZITH% D Kocuria £ 0 HARVEEICTAEF L
TN LN 0oTe, BARIEIED 1T 15°CT{T41 % [Kanauchi, 201312 & 725 | Kocuria

SYBERRIT BAREIE  BRIEA~ L AEBRMIZ IS SETE I ENEBRALND,

4-5 F72 HIREIZRIT D Kocuria 5y BiERE O B 5E phi

TGY1120_3 at 5°C TGY1120_3 at 15°C TGY1120_3 at 30°C

Log10{colony number/mL)
Log10({colony number/mL)
Log10{colony number/mL)

o
o
- - - — - -

o

T T T T T T T T T T T T T 7T T T T T T T T
0 S 10 15 20 25 30 0 5 10 15 20 25 30 0 S 10 15 20 25 30

Incubation time (days) Incubation time (days) Incubation time (days)
Monoculture Monoculture Monoculture

TGY1127_2 at 5°C TGY1127_2 at 15°C TGY1127_2 at 30°C

1
-]

Log10{colony number/mL)
Ot

Log10{colony number/mL)

Log10{colony number/mL)

T 1 T T T T 7T T T T T T T 7T T 1 T T T T 7T
0 S5 10 15 20 25 30 0 5 10 15 20 25 30 0 S 10 15 20 25 30

Incubation time (days) Incubation time (days) Incubation time (days)
Monoculture Monoculture Monoculture
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4-3-3.  TGYm2 52 31F 2 A AERERE & Kocuria 53 BERR D 355 2%

TGYm2 H5 i COLRFRICIB T H =¥ / — VRER LOVERBROEE X 4-6 ([T,
AR R OB RESE L ele L€, JhEsE O~ & 7 — VR b3EE LTz (p >
0.05) (3 4-5, X 4-6), HANHERERHE Kocuria SyBfEdk & OILEFHIC T, HEGE L [FIERIC
AE LTz, TGY1120 3 13 19 H HUAME, TGY1127 21325 HHLI o n =—2 s
. Kocuria 53 BERIE B ATERERE & O " RERICB WD THIE L 22\ 2 &Ny no Tz, —
75, Kocuria 5yBERE 2 ¥k & BAIEREREE O = FH#E TI1E 5 HH £ T TGY1120 3 BL W
TGY1127_2 O¥EFANR L DAL, EHLARE L F 548 & ARSI LT, =B, =X
J—=VIREEIT 8 HA T 43% %2R L, ZOREIIMOEEIJMFIIBIT D5 ) —VRE
E BT D LR (A AREREREO BB 1T 6.7%, B AR & TGY1120 3 O — & E54%
TIX 6.0%, AAFEREREE TGY1127 2 O " #H:A% 6.8%), TH J —/VIBENMENZ &1

Ko T, —FFIIZ Kocuria 57 BERE DS HEFH T X HARAETH o 7= Al REMED =,

F4-5 =X ) —)VRBEMIZKHIGOH D t MEZEIT 5 PAE

Control (Yeast) vs. P-value

Yeast + TGY1120 3 0.1634

Yeast + TGY1127 2 0.1453

Yeast + TGY1120 3 + TGY 1127 2 0.0941
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4-3-5.  TGYm2 H5HIZ 31T % Kocuria DNA DfFAE
U 7 V%A 1 PCR M55 5 1U7= Cq(Cycle of Quantification) 5 & 3£ 4-5 (2773, Kocuria
Sy BERED DNA 12 TGY 1120 3 & TGY1127 2 £ 6 5 b kBN b OBk &7z, Kocuria
1L 50%T % ) —NVERETFTTho THIERE LRI &N 40 TE Y [Fujita et al., 2006].
AWFFENZIBNT S Kocuria MIITIEE & TICILBICAAET 5 Z LR ST, N7 T
U 7 HE#EMATIZEB T Kocuria © DNA BB BV IEOA M BRIBEN TR, 2

DRz R— T 5,

7% 4-6 153& 33 H H O =F 553 TGYm2 B HZ381F D Kocuria DNA @ Cq fE

Sample Primer Target Cq value

Not detected

TGY1120 3 Not detected

Not detected
i

Not detected

TGY1127 2 Not detected

Not detected

17.7

TGY1120_3 17.7

17.6

LR
19.8

TGY1127 2 20.8

21.4
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4-3-6. RIS D HATHERERE & Kocuria 53 BERR D 558

IR COLBERICBIT D=7 ) — ViR L OEKROE(L &K 4-7 177, H
AEEERF O HREFE L el L C, TGY1120 3 & AAJEEERED “ &2, TGY1120 3 B X
ONTGY 1127 2 & BARERERO = FHRERICB T 2 =4 7 — )VIREZITFELL L T

(p>0.05) (£4-7, M4-7), —J5T, TGY1127 2 & AAJEEERED " FHFREHCB T 5
HAERER D= % 7 — VR ITE V. (p<0.05),

AWFFEIZINT, g, 7 =B a0 3 DOFEIEREZZRIE LT,
IH, J U L Na Ny BRREECIIAEEZEITEN (p>0.05) 23, FLEETIE
TGY1120 3 & AARBERRO “FHERBICBWTAREENAONT (p<0.05), =X/ —
NEB LB OREZENTIE, —FHEETITAEENALNLLWICE Db 6T, =
H )= UIZBWTIX HAEEREE TGY1127 2 &0 —FHZE, HLBRICHB VT AR
fE& TGY1120 3 & O " HREE CTHEZENE Uz, Kocuria 5y BRI B MFES 5 55
By BWICHAEER L, BAREEER: E A ORI 24 T 5 rlaetEn &
Do

FLEAITES R YA TR SN2 72 b b bR RE A (23 HH) TiX40
mM Zi#B %, AHEBOP TRbEWVIRELZR L, ZOIERT, A L2Bbskod
PRI A AR L TWDH EB X biD, AluE D) CIIHBEP AR E AET D
[Kanauchi, 2013, Koyanagi et al., 2016], L7253 > T, BIARITERGE D ITWERE TH
HEEAD, 7T UMRETREBES, BBEIRIZIBVT 24mM 205 4.8 mM ZoR L
Too ANTEROFIHREIL 11.8mM 205 194 mM & Bp 508, TR COBFRICE N
TS HBICTHED L, 2B R o,

7 UL I ERIE TCA RIS OHRIATH D, MRS T Tl ki 27
Tany@BREE S, BERNEECIHETHEREZ R Ca T BRERS LD

[Muratsubaki et al., 1987, Moran et al., 2013], 5 HH %85 & L7z a7 BBIREOZ{bIX
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B IR 2 1522 9 2 M OBRE D PRI ) DRI BRE~D 7 F L TWH Z & &
AR L TWD, [FFRIC, TGYm2 55 HIC 3\ TRIEZE S L7z Kocuria Sy BERE O HEFEFS L OY
TX ) —/VREOIKRE b, TGYm2 Bl & 58 T~ DN B FRIIRIE Ch o Teieh &3
2 HihH, TGYm2 BHuL s HH2H 8 H H OMICHFKBIGIE T L7 0 . BABEREREC
KD s )= NVHEPIRE ST EFZZBND, Lo T, Kocuria & AATEEERE & DIR;
FIZBWT, Kocuria DEBEBDBWADT 501, =% 7 —/VREDO EAIZ20 TlidZe <,
FIRPICIB T DMBRREDOIR T LB L TV D TREMED VY,

BRI DRI 72 T 2 FRIEEE X 4 SOY 7V THEBIL Tz (K4-8), 7 v
ZIVBPROENPELS, RWTT I7=0, aAf v Thole, JNVZIVEEuA
VAT L B, T T S HRE BRA IR T T X VB TH LT D, 2004a; B

5,2004b], Kocuria 5/ BERRIT B ASERERE & FLEAE O T X/ BRICHHICRE B E 5 2 720,
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#4-7 =& ) — NVEEB I OHEERERICHEO®H D t REIZE T 5 PAE

Control (Yeast) vs.

P-value

L J=jlu

7 TR FLIR

=N

Yeast + TGY1120 3 0.5785

0.2483 0.0430

0.6519

Yeast + TGY 1127 2 0.0313

0.8178 0.2738

0.2353

Yeast + TGY1120_3 + TGY1127 2 0.0709

0.9626 0.2855

0.6775

180
160
140
120
100

80

[mg/100mL]

60
40
20

4-8 FBIRHRIZ BT DA77 X BRARLAK

m Pro
m Leu
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Phe
m Met
m Cys
m Ala
mThr
m His

Ser

m Glu

mLys
mlle
Trp
m Val
mTyr
m Arg
m Gly
m GIn
m Asn

m Asp
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/INE

RETIE, WM& AT VT B2 LD Kocuria 5yBEED A7 ) WENTIN S D
T DEMORHEER SN Ui, S 612, BAEEER: L OILREE 21TV Kocuria 47
BERR Y B ATERERE D = & ) — LB L O HEIRHC 5 2 DB A~ T,

Kocuria 53yBERED TGY1120 3 & TGY1127 2 13T NEFNT T AI REEAL, £D2
FRIZFEL L TR > TWVD, TGY1120 3 D7 2E Y —ABLONT T AI K,
TGY1127 2 D77 A RIZAI—FHID kT v ARE—RAa—TF ¢ > TG HBFIEL
o ZO2RRIET T AI REN L THKIBTERIE ORI 217> TV 5 ATREME D &
Do S BIT. Kocuria 57HER D GC & ENEEH D Kocuria & L L TIRWZ &2 b
Kocuria 53BERRD 7 ) I L TIRRBRPE L TWD AR D H 5,

Kocuria 57BERRIZEBV T, TGY1127 2 DI 9728 ADH % 22— K9 5@ a 3% <, &
LIZT /LB VLT =8B T A2 =PFEL TV, b DB FARIL T
LA, TGY1127 2 13=% /7 — Vit &R s, FHLERIC L AR 2 g 5 Z &
TE 5, BT, VIR B IHES IV Kocuria 53BERRIT. (T FED Kocuria & G L
THEBREME, @DZIZ. Kocuria 5y BEREAS H AN Y OBREE~ & LTV 5 A HE
PER W, =F ) — oMz W TR R EZIRIZ LY | Kocuria 77 BERROMAR 2 B 5 732
TOMENRD D,

TGYm2 £5ihds KL ORI O HIER ERRITY o TABIR R BT, a7 IR

K

BN 4B TN T—HLTWD I ENOHEBPEISE LA TWDR, HEEREZITH
CETHEENELS AN DD, TGY1120 3 & TGY1127 2 iZFNFHAsE &
AR R ORFINCHBE 52 LB 205, —J7, HARBERR L Kocuria 2 #RD =
TR CTIITAEATECT, WMENFET 250, AW~ OB Z M4 2 H

H LIV, EREERO A D ICB W TIE, Kocuria LIAMZH 37 T U 7T EA L T
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o

I

D LB &0 EMEREMRM BRI X > THAEBRA N2 B 22T
5 AREPEIEE VY, BAEIE Y Ol TIRAT 237 7 U TIXERICRAT 2 500 %
W, A K> THRPRRA R D L EXBND, TDTD, FEEEO HARBEIE Y

TIMAKRL, BApn 2 7WMOREEZ 7 Ly R4 52 &0 X o TREZRWEREZ

1ToTWV5,
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=P

H5SE KREE

ZIETOHRANEG YD EEYOSATHE, BARERROBRESCHE ORI EY
IZF H L7= b DA%\ [Ichikawa et al, 1991; Tto et al, 2009; Dahabich et al, 2010], L72>L .
PR T bV TV D HATHICIIBERE & TR FLBRIA LIS DN 7 7 D TS RA L, Th
SONZ TV TR AAERERFCHLEEE O NN 2 KE T 2 LIk b BARBEORS
JREE CREEZX G2 5B 27, A TIE, BARBEEVIZRAT 77V 7IZHEH
L. N7 7 U T HEERNTE LOEEO AARBEIED D077 VT O43HE, B AR
EDIHERFBRABE LT, N7 T U7 B HKEOKRSCEBKICFH G35 etk & i~ 7,
2ETIE, AAREE ZOEY ORFER X ONEHION 7 7V 7 EERIT 21T 72, 1B
MDA 7 7 U T E#E A AR ASTEEENRNZ LG | i TRIEE R
B30 7V TIX AAEG D OFE TR I B AERRE & & B ISR 58
TV T ThHhDHEZEZBNT, FEERIZAREGEY IZBWDTRA L —RAYIZHEFE L 723
77 VT D% ATEHNAFAE LTz, AARBED N7 7 U 7 #0108 R
BRbOLHHN, TOZAHMBRITIBRA LN T U T DNATZEE X BRD, AR
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F2-1A BRBICH T 2/30 T ) THBERBITRER

genus A01 A01+ A02 A03 A04 A05 A06 A07 A08 A09 Al10 All BO1 Co1 D01 EO1 FO1 Go1 Ho1 101 Jo1 K01 L01

Acidibacter 5.7 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Acidovorax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 53.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Acinetobacter 24.1 0.0 96.0 0.0 0.0 0.0 0.0 3.6 0.0 3.3 0.0 0.0 59.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Aeromonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Aerosakkonema 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.5 34.7 29.4
Agrobacterium 11 0.0 3.9 0.0 0.0 4.3 2.8 0.0 1.6 0.0 0.0 0.0 0.0 2.1 0.0 0.0 2.9 0.0 0.0 1.4 0.0 0.0 0.0
Alcanivorax 0.0 0.0 0.0 213 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Algorimarina 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2
Alkaliphilus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 12.0
Atopostipes 0.0 0.0 0.0 34.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Bacillus 0.0 0.0 0.0 0.0 .7 0.0 0.0 2.9 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 64.1 0.0 0.0 0.0 0.0 0.0
Brevundimonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 7.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9
Breznakia 0.0 5.6 0.0 0.0 0.0 7.0 0.0 0.0 3.3 0.0 0.0 0.0 0.0 0.0 0.0 12.1 155 0.0 0.0 0.0 0.0 0.0 0.0
Capnocytophaga 0.0 0.0 0.0 0.0 0.0 0.0 3.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Chitinophaga 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4
Chryseobacterium 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Citrobacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11 0.0 0.0 0.0 0.0 0.0 0.0
Clostridium 0.0 0.0 0.0 0.0 0.0 0.0 6.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13 0.0
Comamonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Corynebacterium 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Curvibacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0
Cutibacterium 0.0 0.0 0.0 0.0 2.6 6.4 2.0 0.0 2.5 3.8 11 3.0 0.0 13 8.4 7.8 4.1 1.6 0.0 5.1 2.7 0.0 0.0
Cyanobium 0.0 0.0 0.0 0.0 16.7 0.0 0.0 1.0 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Delftia 0.0 0.0 0.0 0.0 0.0 3.3 .7 7.5 2.8 4.3 2.8 1.8 0.0 0.0 14.3 5.0 1.7 5.6 0.0 6.0 2.6 3.9 3.0
Desulfohalophilus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Desulfuromonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dokdonella 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Enterobacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 13 0.0 3.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.0
Enterococcus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Erwinia 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4
Escherichia 10.7 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.9 0.0 0.0 0.0 0.0 0.0
Flavobacterium 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 4.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0
Foliisarcina 0.0 0.0 0.0 0.0 0.0 0.0 22.5 0.0 0.0 0.0 5.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Frigoribacterium 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Geobacter 0.0 0.0 0.0 0.0 11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13
Geomicrobium 0.0 0.0 0.0 0.0 8.4 6.9 0.0 0.0 0.0 3.5 0.0 1.0 0.0 0.0 0.0 0.0 0.0 7.3 0.0 0.0 0.0 0.0 0.0
Herbaspirillum 0.0 0.0 0.0 0.0 0.0 31 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.9 0.0 4.6 0.0 0.0 0.0 0.0 13 0.0
Janthinobacterium 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 16.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Kocuria 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lactobacillus 53.8 71.1 0.0 0.0 6.1 0.0 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.1 0.0 0.0 0.0 13
Lawsonella 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lentibacillus 0.0 0.0 0.0 0.0 0.0 8.7 0.0 0.0 0.0 2.1 2.4 1.2 0.0 0.0 0.0 27.3 33.8 0.0 0.0 0.0 0.0 0.0 0.0
Leuconostoc 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lewinella 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.0
Loriellopsis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.9 0.0 0.0 18.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0
Magnetovibrio 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11
Marinomonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0




Methylobacterium 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Methylophaga 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Methylothermus 0.0 0.0 0.0 7.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Moraxella 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nitratireductor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ohtaekwangia 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Paenibacillus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pandoraea 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0
Paraclostridium 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15 0.0 0.0 0.0
Pedijococcus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pedobacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.8 0.0 0.0 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pelomonas 3.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0
Peptoclostridium 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1
Peredibacter 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Phreatobacter 0.0 0.0 0.0 0.0 7.9 0.0 17.6 0.0 0.0 0.0 3.4 0.0 0.0 0.0 0.0 0.0 17.1 0.0 0.0 0.0 0.0 0.0 0.0
Phyllobacterium 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prevotella 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Propionibacterium 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proteiniclasticum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pseudarthrobacter 0.0 0.0 0.0 0.0 0.0 3.8 0.0 4.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pseudomonas 0.0 7.7 0.0 0.0 313 6.4 25.8 7.9 26.4 24.9 6.4 40.3 29.1 31.4 30.1 0.0 10.3 3.7 0.0 34.6 20.0 16.9 13.3
Psychrobacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15 0.0 0.0
Fusillimonas 0.0 0.0 0.0 34.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Reyranella 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13 0.0 0.0 0.0
Rhodoligotrophos 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.2 11 0.0
Rothia 0.0 0.0 0.0 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rugamonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13 0.0
Saccharospirillum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Salimicrobium 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Scopulibacillus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sphingomonas 0.0 5.9 0.0 0.0 2.7 5.4 1.2 4.9 13 13 1.4 0.0 0.0 0.0 24.1 0.0 3.6 5.4 0.0 5.5 0.0 0.0 7.3
Sphingorhabdus 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Spongiimonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Staphylococcus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13 1.4 33 0.0 0.0 0.0 3.4 1.2 0.0 4.9 0.0 0.0 0.0 0.0 0.0
Stenotrophomonas 0.0 0.0 0.0 0.0 6.0 3.4 0.0 5.1 1.0 0.0 0.0 0.0 0.0 0.0 3.5 0.0 0.0 0.0 0.0 2.0 0.0 1.2 1.9
Streptococcus 0.0 0.0 0.0 0.0 0.0 5.7 0.0 0.0 0.0 15 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0
Thiobacillus 0.0 0.0 0.0 0.0 0.0 10.6 0.0 0.0 153 25.7 0.0 23.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 24.0 16.9 15.6 7.4
Thiomicrospira 0.0 0.0 0.0 0.0 0.0 10.5 0.0 0.0 7.0 11 0.0 6.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.5 4.3 2.1 11
Undibacterium 0.0 0.0 0.0 0.0 0.0 0.0 9.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Vibrio 0.0 0.0 0.0 0.0 0.0 9.9 0.0 11 9.0 13.6 1.7 8.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.8 9.4 5.3 0.0
Yersinia 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.1 0.0 0.0 3.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
other 13 5.7 0.1 2.1 4.2 2.4 1.4 14.8 3.5 5.3 17.2 6.2 1.4 0.3 1.6 6.1 3.2 2.0 0.9 6.4 5.8 11.7 12.0
total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0




#2-1B BARBEICH T D10 7 U TEREBITRER

genus M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13 M14 M15 M16 M18 M19 M20 M21 M22 M23 M24 M25

Acetobacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0
Acidimicrobium 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Acidovorax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Acinetobacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 35 11.7 0.0 0.0 0.0 0.0 11 0.0
Aerosakkonema 31.2 53.8 39.1 40.0 52.6 49.9 39.1 44.4 0.0 453 413 55.4 45.7 37.0 349 39.3 0.0 2.2 0.0 1.2 2.3 0.0 5.9 0.0
Aestuariibacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0 2.3
Agrobacterium 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.0
Alcanivorax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.3 0.0 0.0 0.0 0.0 5.5 0.0
Algibacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.3 0.0 0.0 0.0 0.0 0.0
Alkalibacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.0
Alkaliphilus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Alteromonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.2 3.7 7.7 2.3 21 0.0 25 1.8
Asinibacterium 0.0 0.0 1.2 2.6 0.0 0.0 13 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Atopostipes 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.7 0.0 0.0 0.0 0.0 0.0 0.0
Auricoccus 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Bacillus 0.0 0.0 0.0 0.0 0.0 13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0 13 0.0 0.0 0.0 0.0
Bradyrhizobium 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Brevundimonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0
Breznakia 0.0 0.0 0.0 1.4 1.2 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 1.2 1.8 0.0 0.0 22 0.0 0.0 0.0 0.0 0.0 0.0
Burkholderia 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Candidatus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0
Cephalothrix 0.0 14 2.2 17 0.0 11 0.0 1.2 0.0 0.0 0.0 0.0 0.0 13 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Chryseobacterium 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 3.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Colwellia 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.2 114 4.1 15.6 131 11 16.3 111
Comamonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 0.0 4.3 4.4 2.6 4.8 4.6 3.2 0.0 0.0 1.7 0.0 0.0 0.0 0.0
Corynebacterium 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0
Curvibacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cutibacterium 0.0 17 0.0 0.0 0.0 0.0 11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13 2.0 0.0 0.0 0.0 1.4 0.0 0.0 1.6
Cycloclasticus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8
Cylindrospermum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 2.4 0.0 0.0 0.0
Delftia 0.0 0.0 0.0 0.0 2.4 0.0 1.2 2.3 0.0 1.0 1.4 0.0 0.0 0.0 1.2 1.2 4.4 3.8 1.8 0.0 1.3 0.0 3.1 2.5
Desulfobulbus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 0.0
Desulfomonile 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Desulfonatronum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Enterobacter 2.2 0.0 0.0 2.0 4.6 0.0 0.0 0.0 0.0 2.0 2.1 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Erwinia 1.6 0.0 0.0 0.0 0.0 3.7 1.6 0.0 0.0 11 2.8 0.0 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Erythrobacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.0 0.0
Fucophilus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.0 0.0 1.4 0.0 2.4 0.0 0.0 4.8
Gaiella 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11
Gemmiger 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2
Geomicrobium 1.5 1.6 0.0 1.8 0.0 0.0 2.3 0.0 0.0 13 4.7 0.0 1.8 0.0 0.0 2.3 0.0 3.1 0.0 0.0 0.0 0.0 0.0 0.0
Gilvibacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.2 0.0 5.3 2.6 1.4 0.0 0.0 6.4
Gimesia 0.0 0.0 0.0 25 0.0 0.0 0.0 0.0 0.0 0.0 25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gluconobacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.1 0.0 0.0 0.0
Halomonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 0.0
Herbaspirillum 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11 0.0 11 0.0 0.0 11 0.0 0.0 0.0 0.0 0.0
Ignavibacterium 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0
llumatobacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Inmirania 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21




Kocuria 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.6 0.0 0.0 0.0 0.0
Kozakia 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.4 0.0 0.0 0.0
Lactobacillus 13.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 98.3 0.0 0.0 0.0 0.0 6.9 0.0 0.0 2.0 0.0 0.0 4.6 2.9 86.6 3.4 0.0
Lentibacillus 0.0 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 2.2 29 0.0 0.0 0.0
Lentibacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 13 0.0 0.0 2.0 0.0
Leuconostoc 11 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.8 0.0 0.0 0.0
Loriellopsis 9.1 4.3 2.0 1.7 2.2 2.5 1.2 1.8 0.0 11 11 2.1 2.1 1.6 1.8 3.4 0.0 0.0 0.0 33 0.0 0.0 0.0 0.0
Lutispora 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11 0.0 0.0 0.0 0.0
Lysinibacillus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0
Marinobacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.3
Marinomonas 0.0 0.0 0.0 0.0 0.0 0.0 11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mariprofundus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0
Massilia 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.3 2.4 0.0 0.0 0.0 0.0 0.0 0.0
Melaminivora 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0 2.8 0.0 0.0 0.0 0.0
Methylobacterium 1.2 0.0 1.8 0.0 0.0 0.0 0.0 2.1 0.0 8.7 2.1 0.0 15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Methylophaga 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11 0.0 22 1.3 0.0 0.0 24 2.6
Nocardia 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0
Novosphingobium 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.6 0.0 0.0 0.0 0.0 0.0 0.0
Oblitimonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0 2.6
Oceanisphaera 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Oceanospirillum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 0.0 0.0 0.0 0.0 0.0 0.0
Oleispira 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.6 0.0 0.0 0.0 9.6 0.0
Oligoflexus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.3 0.0
Olleya 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.9 2.6 0.0 0.0 0.0 0.0
Pacificibacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.5 0.0 1.3 0.0 0.0 0.0
Paenibacillus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 3.5 0.0 11 0.0 0.0 0.0 2.9 0.0 0.0 0.0 0.0 0.0
Paraglaciecola 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.1 6.4 0.0 2.7 7.2 1.2 0.0 4.5
Pelagimonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11 0.0 0.0 0.0 0.0 0.0
Pelomonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Phaeobacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0
Phenylobacterium 0.0 0.0 3.1 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Photobacterium 14 3.6 2.1 2.3 1.9 3.7 4.5 3.8 0.0 0.0 1.8 3.8 15 3.0 1.8 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Phreatobacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Phyllobacterium 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Planktotalea 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 3.0
Pleomorphomonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.9 0.0 0.0 0.0 0.0
Polaribacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0 5.5 0.0
Proteiniclasticum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 1.9 2.6 3.9 2.9 4.1 3.1 0.0 3.7 0.0 0.0 0.0 0.0 0.0 0.0
Pseudarthrobacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pseudoalteromonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 1.8 2.6 6.0 4.6 5.3 0.0 4.2 1.6
Pseudohongiella 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 2.2
Pseudomonas 12.6 134 18.3 18.6 16.0 9.7 14.8 11.6 0.0 134 10.5 8.8 7.9 7.6 7.1 7.7 1.7 8.3 4.0 2.7 6.9 0.0 3.0 5.9
Pseudoruegeria 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Psychrobacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rahnella 3.0 0.0 0.0 1.7 35 0.0 2.2 0.0 0.0 0.0 13 0.0 0.0 13 1.3 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ralstonia 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0
Rhodoligotrophos 3.6 2.3 2.4 2.3 1.3 11 4.0 2.2 0.0 1.5 1.8 1.9 1.9 4.7 7.0 0.0 0.0 0.0 0.0 2.3 1.8 0.0 0.0 0.0
Roseibacillus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 0.0
Roseivirga 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2
Roseomonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 33 0.0 0.0 0.0 0.0 0.0
Ruegeria 0.0 0.0 0.0 0.0 2.3 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0




Sandaracinus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2
Sedimenticola 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 0.0 0.0 0.0 0.0
Serratia 0.0 1.2 13 11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Shewanella 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 1.7 3.6 2.3 3.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Snodgrassella 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13 0.0 0.0 0.0 0.0 0.0
Sphingomonas 0.0 2.0 11 0.0 0.0 1.6 11 15 0.0 11 0.0 0.0 0.0 1.8 0.0 1.4 0.0 2.6 0.0 1.2 0.0 0.0 0.0 0.0
Sporosarcina 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.1 8.4 3.4 4.5 2.8 8.4 11.2 0.0 0.0 1.9 0.0 0.0 0.0 0.0 1.7
Staphylococcus 3.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 3.2 3.7 0.0 0.0 29 29
Stenotrophomonas 1.6 13 1.4 1.2 0.0 0.0 13 0.0 0.0 0.0 2.9 0.0 1.4 0.0 3.4 0.0 0.0 0.0 0.0 2.4 1.2 0.0 0.0 0.0
Streptomyces 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sulfitobacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.2 4.5 21.4 4.5 10.8 2.8 7.8 13.8
Sulfurovum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 41 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Thermostilla 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Thiobacillus 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Veillonella 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Vibrio 0.0 0.0 2.9 3.6 1.6 2.9 3.9 0.0 0.0 3.8 13 11 21 0.0 11 1.2 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0
Wandonia 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.7 2.6 0.0 0.0 0.0 0.0 0.0
Wenzhouxiangella 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.7
Winogradskyella 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0
Yoonia 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
other 12.8 11.8 18.3 10.9 10.1 21.1 18.2 14.0 1.7 8.0 4.6 8.3 11.5 13.5 10.9 6.9 8.1 4.3 5.5 9.4 9.6 8.4 9.3 12.9
total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0




R2-2BHEICBITZ NI T T EHERITER

genus F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11

Staphylococcus 89.4 97.3 89.1 3.2 2.6 2.2 4.4 5.4 95.7 56.5 69.5
Loriellopsis 2.2 0.0 4.2 30.2 20.4 0.0 54.1 52.2 0.0 20.0 1.7
Rhodoligotrophos 2.8 0.0 3.9 42.1 22.5 0.0 34.2 34.6 1.1 21.9 1.9
Lactobacillus 4.4 0.0 0.0 0.0 1.4 93.5 0.0 0.0 0.0 0.0 0.0
Enterococcus 0.0 0.0 0.0 0.0 29.5 0.0 0.0 0.0 0.0 0.0 11.6
Bacillus 0.0 0.0 0.0 0.0 17.6 0.0 0.0 0.0 0.0 0.0 14.1
Kocuria 0.0 0.0 0.0 20.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Aerosakkonema 0.0 0.0 0.0 2.5 0.0 0.0 2.0 2.4 0.0 0.0 0.0
Rothia 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0
Collimonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0
Geobacillus 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0
Sphingomonas 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0
other 1.3 2.7 2.8 1.6 4.7 2.2 4.2 3.9 3.2 1.7 1.1
total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0




FK2-3HERS LMK BREBEY > TIICHE T 210 T U THRERITER

genus HKE27HE) HEIHE |(HE4IEE |REOHE |XEI12HE (HE1SHEB

Aerosakkonema 4.6 1.1 1.4 6.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cutibacterium 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Delftia 0.0 0.0 0.0 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Flavobacterium 0.0 0.0 16.4 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Janthinobacterium 0.0 0.0 1.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1
Lactobacillus 0.0 4.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lawsonella 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Leuconostoc 0.0 7.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Limnohabitans 0.0 0.0 40.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Loriellopsis 57.2 10.3 3.1 335 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0
Massilia 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Methylotenera 0.0 0.0 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Polaromonas 0.0 0.0 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.8
Pseudomonas 8.6 1.8 4.3 14.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 84.7
Rahnella 0.0 56.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rhodoferax 0.0 0.0 12.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rhodoligotrophos 15.2 1.1 0.0 9.5 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0
Roseomonas 0.0 0.0 0.0 0.0 80.6 85.8 81.4 71.5 63.4 65.9 60.2 0.0
Rouxiella 0.0 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rugamonas 0.0 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serratia 0.0 7.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sphingomonas 1.0 0.0 0.0 1.7 17.1 9.8 16.4 26.8 345 31.2 38.3 0.0
Staphylococcus 0.0 1.7 2.1 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Stenotrophomonas 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Thiobacillus 5.1 0.0 1.0 9.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Thiomicrospira 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Vibrio 2.7 0.0 0.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
other 5.5 2.7 10.6 7.0 2.4 1.2 2.2 1.7 2.1 2.9 1.5 6.5
total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0




