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H, N—a—FESIE S LG DN ARSI N EORMIRICHET DN EHRTL LN TEET, ~EOMTr CRE
DY IFLHNZIGD ZENTEDZEND, AR T~A T —REEOMILATRE T, LMK, 2B O L HIMEIT%

ITOWMAEDAANNTF—< L AEBENTNET,

F—HEMNr DY 7 v =T 1%, Metagenome@KIN] £7-1% [QTIME2) D2FEIEH BRI AN AIRE T,

RATRELIRE
BARS 537 e ENOYEE ] R
B RERM. LBRESHEE
EHEIR HEEDFE. TKERGE
IRIERRIK TiE — R iR, KILRAGRE
FEEIRIR R, aVRAL, BERGE EI¥ED DNA™
BREEK |k, EBKEE
X EECIIRNATET RS & L TR Y £/ A,
VWEREE - EXFAHE
537 WES BERBLUEMAE
a5 10 g F71=13 100 mL BAORFRETHRE. WX
EMHEIR 5~ 10 mL
TiE
HERE 1~5g
A2 RRk IR ON AR, AEE%
- K&K, BYDDGEUENIKAGEE 100 ~ 1000 mL
REK N
T¥BEEK., FKGEE 50 ~ 500 mL
EER 5~ 10 mL
EE 5 ng/uL
DNA 3114 “wE  S0uLBLE MR ON AR, AR

(1 $BE:EMT &I
+ 15uL KAE)

- SNEEIEK, PRBHERT 72 EO/EM BRI EE Z BN D BIRICOWTIRBIWADE TV,
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ERDHEN

) _ PCREMID =R
DNA$ H /45 & } PCRIZF e 5k
754 < —Ee5 } P B
£3
DRE
¥ F— AT OTRITE v M. £y F2TRAEY £,
Tt &
T EMEY [k
RHT TR DNA
Bz FEE ITS2 $B15
)—F & #4 350 bp
—RHre 1 FY—KUE / &k
fRATAETE MiSeq® (lllumina)
— amie X2 vk 1 : Metagenome@KIN RDP *?
TSR vk 2 : QIME2** UNITE **°

XL IAVT =T g NZ VT FRATF 2 I7H%DOY — FETT,

W2 TR, By M ERIEE Y F20EL LA TR TS,

%3 RDP (Ribosomal database project) 38X ONUNITEIZAILDEMNT T — & _X—Z T,

¥4 v b2 (QIIME2) (T—WRMATE TOME T, UM (ZRRMEMNT, BEEHRIT) 12, BISBINAENT O ZHRE TS0,

MEAE (Eyk1:Metagenome@KIN)
R —4 2P — (NGS) IZKBV—HT VU RET—4 fastq 77 AL
R —H52H— (NGS) IZEBV—H U RAT—A
(OF)TFA—TAINEBIUT | FASFIIIE)

T— AR R™ csv 774l html 774

X OEEE (7T ) ar o — U AT — 2 fiEHT (Metagenome@KIN) | & ST &0,
¥ TERBEANA SRR L > TS SN2 7 7 A VR H 0 £,

MEAE (Evh2:QIIME2)

RS —4 25— (NGS) [2KDBV— U RET—4 fastq 774l

¥ | 1) —K B
QIME2 H HF—&T7 AL RERERINE)—FHD

= 7 — e fR &t X *EIEHE@%%E%
TR (—REGH) R (%. N—Fre])

%ﬁé%ﬁ%ﬁ#%ﬁ( WRRHT) 1 XBBER A, FEHIL (7Y o s—h o 25— 2N (QLIME2) | 2 2B T &,
¥ TIRKEARCHRRKIC L > TS SR W T 7 A L3 H Y £,

fasta 771 JL

qzv 7741I)L
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(SRR ) A o 0 R He =

wmETTN
Ty ML T Var s —rr 27— 2N (Metagenome@KIN) | B F2X (7o F Va3 —rAr o A5 — X fRAT
(QTIME2) | D~=—T 2 TR F &,

—aR iR
L bt (FurSTsMmMEESSY) wvkaGvFe—h

¥ TN L > TSN 2W 7 7 A V3 E9,

M4 -#HE (£vbh1:Metagenome@KIN. £vk2:QIIME2)

1~ 24 50,000
25 ~ 48 39,000
FUIVALS— AR (EE) 49~72 | 1K 33,000 F1 21 ERA~
(iTs2] 73 ~ 96 29,000 /M
(DNA] 97 ~ 26,000 M
1 BRI 24,000 M 40 gfiﬂ -

« By NERITBIROE IV A ZRRMEIRAT ORTEHENT (ZIRIEHT) O HIE 1 +4,000/ (Bidk) /AN ERERDET,
3OHBUIRNAZ K5 & LT I3 T > T 8 A,

CKEFOREER
« DNAERNAZ 7 & BT 255 AT, g HIxefEic e £33
« A7 47 (DVD-R) I L HELEM DAL 720 F T,
© CHAFERTORIETIE (i) 20T TR T S,
© B LT iR % K ET 256, UHLITEURATORIA L FZEOREZ RIET 2D TIEH Y A,
© ZHAERTO RN 17 EOBRPUT DUV TOT R AIE AT A REPH TR LE 328, BB I B EREO TS TTHIB FEv,
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Y721 LPCREH (BE)
¥R

" LHOFVCFLEETERDTSAI—t v e RE
ERME. OEAEE. KEFEECEOMENERR
HMELTBRANSTHIEEGHEEMN T

BAETIZE SN REDIRB S FRED RIS T2, U TV A LPCRY AT LT KV FEEEI AT IR 9~ 2 DNAD &4
TIHAALLZE=ZY 7 LET,
B ET —F T O =R E LT H LT BMIE T OENEEORI S 2 HEE FTRET T

ZAFRELIRE
B HKEBR., IBEESHLGE
EEEIR HKEEDFRE. TKERGEE
REB®RAK tiE —fRtiE, AlLREE @, F—%7
HEERRIK MR, VKRR, EERLGE %D DNA
‘RiEK Bk, HBKGE
_ PCR HEIEAHESE S 1- DNA i
DNA #H] Hj% PCR iEmEﬁfEEEE'G;T::t&ﬁw?%ﬁiﬁijﬂ%&%?‘“iﬁ{#?éb\o

WMWBIRAEE - XA E

a5 10 g F71=1% 100 mL BROREFRETRE. @&k

EMEEIRE 5~ 10 mL
TiE
iﬁ&ﬂ 1~5g
AVRAR RERERON TR, A
- KEK. BYDDEVAIKGE 100 ~ 1000 mL
RIEK N
TBEEK, TKigE 50 ~ 500 mL
BER 5~ 10 mL
BE 10 ng/uL
DNA $itt 41 I detomall R T SUNCE o N
+15uL L L)
< SNEEHEK, B HERE 72 E DA BN DN EE Z BN ARIRIZOWTIEBRWEhE TS,
EEnRN
PCRiZ R PCRIENEEW
A ] B ''|E B |

o | oweze [ PSR VI
Tt #

YT A ALPCRIEEEZ FWT, ZHEWE W=7 T4~ —TCPCREIEL . HRYL T2 AYODNAR: (v —%) %
Wt ERELET,
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(SRR ) SR T P Hr =

MEAR WSV TN
S uTasdhPeR@ER

BizFaE—# (E£(E) Excel 771 JL

HeaRAET 17—

LHTHRELTNDE T ITA~—IZOWTIL, BRKD T T2 A LPCR, BT T4~ —PCRI] 7 I9A4~—VUAN &7
ERTIW, AV TN T T~ =B BN DN ZITo TR EHADT, T THRITZE N,

fifi 45 - ¥ HA
. BBEE | RS G BG RE G W8

BRIEAH1T 17547 —0BE 0 BRIK 55,000 M
. o, BAEB2 20547—0FE BK 49,000 [ "
V74 L POR AT (R BRIA#S 270547 —0iFE BRI 31,000 15%%H
BRIEH 10 2T547—Di5E | &K 25,000 M
<ATiar> To5Av—KE - = 40,000 M + 10 E%H
<ATar> REAUE—K{EHL — = 81,000 | HBLWADHE TS

&5 Xk

1) Nakayama J, Tanaka S, Songjinda P, Tateyama A, Tsubouchi M et al. Analysis of infant intestinal microbiota by
various kinds of molecular approaches -Toward large scale epidemiological investigations correlating allergy development
with intestinal microbiota-. J Intestinal Microbiol 2007;21:129-142.

2) Farrelly V, Rainey FA, Stackebrandt E. Effect of genome size and rrn2 gene copy number on PCR amplification of 16S
rRNA genes from a mixture of bacterial species. Appl Environ Microbiol 1995;61:2798-2801.

3) Fogel G, Collins C, Li J, Brunk C. Prokaryotic genome size and SSUrDNA copy number: estimation of microbial
relative abundance from a mixed population. Microb Ecol 1999;38:93—113.

KRR EEIR
C LT IA~— G T A% AL BB S HERIEA H, AX A — RERE AN L EEL 72D £
« UTVEALPCRAFHTO16S rRNAEHE 713, AIBEFEIC KO RA LTV AEREE -0 (2 —5) 23722572, 16S rDNA O = =3 FERE DM A
G LD T RWREBE T RETHDHEBEZ LN TNETD-3),
s DERERTOFRESE (hE) 20T TR TV,
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1FR751v—PCREFHT (Bit)
% R

BTV FILEECEHDTS/I—vbERE
- BREECREEEOMEMERNR
B R IERRIRICRS

# =
BAETIZE TN DR EDIRB BRSO EMEE R T2 4 — 7y ML I/~ —F v FAHWT, PCRIGIE, X
KBV ZATV, BRI IEER O BB 5 Z L 2R L CEMZ1T OB T,

AT REL AR 16

B HKEBR., ILBESHLGE
EEEIR HKEEDFRE. TKERGEE
= —_— ,“' n D 17"‘ S
REBRAK tiE ﬁxiii;s KR d:& ‘ @ F—%7.
FEERIK AR, OVRAN, EERLGE XD DNA
‘RiEK oK. MiBKIRE
_ PCR 1&g FEEES = DNA HIH
DNA #H]Hj% PCRt%fIlEfﬁﬁ&éﬂ’@%ﬂ;::t’éﬁﬁ‘%’ﬁbﬁiﬂ%’é%ﬁfﬁﬁt?ét\o
WHWEBIREE - XA EE
a5 10 g F7=I% 100 mL BROREFREETRE. W&
EMHEIR 5~ 10 mL
TiE
HERR 1~5g
aAVRAR BRI ERONHERTE. A
- KEK, BYDDEWNEIKEGE 100 ~ 1000 mL
RIEK N
TBEEK, TKigE 50 ~ 500 mL
BEER 5~ 10 mL
BE 10 ng/pL
s 30 uL KL E R _. . .
DNA (1 F5A2—BM= bl HHBERONAERTE. SEEE
+15uL AE)
o SNPEMIK . TEIEHERRD 72 & DRIV L 2 B ARIKICO WD TIEBIIV A b FSL,
EEnR/N
DN H } DNARE 3 PCRIZIE } B5AH } 5%
T &

THREWEWe T I~ —2 W TPCREGIE LE ., B R T T~ —PCREGIEEM O F 2T T 0 —R 7 )V ERIKE)
WCEVHERB L, BRI O NVEGREZ RS LET,
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(SRR ) A o 0 R He =

MEAR WSV TN
S mRISM—PRE®

M 1 2 3 4
BERKENME ipg I7AIL

HeRAET 17—

WHTHEELTNDE T ITA—ITOWTIL, BRD ) T2 A LPCR, FF T T4~ —PCRI] T I9A4~—VUAN &2
ERT I, AV TN T T~ —1IB BN DN Z T TR EFHADT, ZTHRIIZEN,

(i 4% - M HA
BRIEH1 17547 —DEE | B 36,000 M
BHE TS5/ — PCR &7 BAH 2 27547 —0HE | &K 28,000 [ 15 g ~
(ET) BRiAS 2 3 TS5/47—DEE Bk 32,000 M =
B®IEA$ S5 57547 —DHEE | BIK 28,000 M
<#Far> TFsA4<—%KEt — = 40,000 M + 10 B%H
CIKERIORIEEIE

s BT T~ =GR TS A ARBE SR EE R ET,
- Bt S RU T T ar =) 2HHETERTLILAICEBMOEbE TS,
« JEREEIOFESHE Q@) 28T TR RS,
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T A=Y AT —ZIRAT (Metagenome@KIN) «+--«w-seosesreserreuesieiis 32
T T) A= RT— IR (QUIMED) - eveveereneerseees ettt ettt 35
ST T R RIS B T — BT ovv vttt 37
PICRUSI2IT L B TFRIA R A S LR -+ evvveeenme e 40
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FHRw—

7o) = AT —4%84r (Metagenome@KIN)
% B

B -7—X716S rDNA[L.RDP (Ribosomal database project) ETO/AIINA-SRIMEMERET —FN—X ]
D2FEFETHEMN

cWEMRIET —FN—R[L . BLASTD cut-of I HZHEIRIT% NS I ENDMEIZE B A4

SBBRALEDBERX . VFRF—HMBIUVERS P ETER

" =

Wy —2 > — (Next Generation Sequencer:NGS) Z#HWE=T o7 Uar v —rr AT L0
Bl T —# D@ i JERE A HEE 57 — X T T3,

A ELIRE
BRIADIELE ot
KR —H B — (NGS) 12&DBY— VU RET—4% fastq 77l
R —H o — (NGS) I2&BY—7 U RET—5* fasta 774 JL
¥ OMAHBETER L TV —F U AT — 2 OBRAIE, BEWEDETI N,
EEnmn
TS54<— N7 I RES T4NB)YT
BRI OBKZE TyrYIN FASFIVY
F—RIR—X[Z&B Metagenome@KIN
HHEIMER R [ZKDT—2EH
T &
BT —AR—R #E TE AT REAR ) SE RS AR
' . RDP HE
M - 737 FHIZNH - SR THAEMAET—2R—2] ¥ R~
E%E RDP D& R~1&

K1 ESLRUSTERIIETT B - DDBJATSEE > # — D TIRO T, YHOMAEMFE S AT L [ENKL') DFDITHE LAY PF T —4
N=R%, TrTYary—=r o ARNTRICH A=A AL TWET, EREE AWK EES HIE - 7 —F 7 EEKREkD 168
rDNAITIN R, AERE A EHE RS A OBS b — IR L CWET, £/, 7o 7 U ar v —r U AR RIS TE S L5
A SRR L7z BLA A bIER L T E T

%2 FAIAIZR9T % C DM 2 HESE IS K OMEHER E & L CWET Y, AR L AMETT O TEBMWADbE TSV,

MEAE ( Metagenome @ KIN ' ver2.3 OIES )

HMERES i

TIAR—ERIIDBRE, RPIVEREE. 74V T1—DEVNESIZR

YTTYATTE Rl fasta BROEHIF 4T, fasta
IRyt RAEDEERZERT DIRRDHHESR (RA) ~1E (SM) ~—DD
FTTYIIY melcEmLET. nml
BRAMEETST | HERECLOREABRONRELS TRRLET, osve htmi
DSRE—HHT FUROTSLBEUE— Ry T BEAHERRC LI RSN ET png

A ERADZRTTOVMEBRIN S EER LIERSNET ., BikR
77 DEEEHARTRLET,

csv, png. html

TILVIO7 S DERRIEDTILITERREERTRLET, tsv

1 TIRBENASSRIERICE > TR SN 2w 7 7 A VB3 H 0 97,

%2 FEERJE (UPGMA) BEOET Y U OFBMREIZ L 57 7 A X =B LOFERS ST E 220 £, fi LR A At & L7z ifg /s <t
DEHA, IBRBEEZBNETIEAICL, JE (77 ars—r o A7 —2fffr QIIME2) | £7-1% T#E9Y 7 PRICK 55—
SIRNT ) & TR T S0,
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WS

T A —H U AT —REHT (Metagenome@KIN) X ' 2

species genus family order class phylum
MO1775:5:( 1303 Streptococcus oralis 1301 Streptococ 1300 Streptococ 186826 Lactobacill: 91061 Bacilli 1239 Firmicutes
MO1775:5:C 423477 Veillonella rogosae 29465 Veillonella 31977 Veillonellac 909929 Selenomon 909932 Megativicut 1239 Firmicutes
MO1775:5:C 423477 Veillonella rogosae 29465 Veillonella 31977 Veillonellac 909929 Selenomon 909932 Negativicut 1239 Firmicutes
MO01775:5:( 28132 Prevotella melaninogenica 838 Prevotella 171552 Prevotellac 171549 Bacteroidal 200643 Bacteroidia 976 Bacteroide
MO1775:5:( 29466 Veillonella parvula 29465 Veillonella 31977 Veillonellac 909929 Selenomon 9083932 Negativicut 1239 Firmicutes
MO1775:5:C 172042 Rothia aeria 32207 Rothia 1268 Micrococce: 2037 Actinomyct 1760 Actinobact 201174 Actinobact
MO1775:5:C 423477 Veillonella rogosae 29465 Veillonella 31977 Veillonellac 909929 Selenomon 909932 Megativicut 1239 Firmicutes
MO1775:5:( 28137 Prevotella veroralis 838 Prevotella 171552 Prevotellac 171549 Bacteroidal 200643 Bacteroidia 976 Bacteroide
MO1775:5:C 113107 Streptococcus australis 1301 Streptococ 1300 Streptococ 186826 Lactobacill: 91061 Bacilli 1239 Firmicutes
=0 +
HRMREGR

“‘:£@wmm~ﬁmmﬂ)

o . — o g —

F—+vo352 BRIKEILL BT 57

BRAODEBEERTIRENEHER (M) ~BFELIFE U | 2RIEKD. HEINERRICETIRBENEHEOAREZLRTE
AN A—DDRELTRRLET htm T7AILED T I S5TI12h— | RLET, BRIFEBOBERBEDEVEHET HMEIERNTT,

YILEEDLE., VI HIETHEBROARCHERRE/ N
FAMTBIELTEFT . HEBELAROEELZRENICYR—

*)

FFET,
‘4‘£Z@%ﬁ®ﬁng

CmEﬁSW%E%S%%

ERA R
LA D= RET OV NERH Y EEB LI ERENET
HHOBEEBARTRLET,

HFRE— 5T
FURDISLBEY, E—hyTEEN BRI
nFEy,

1 TRENASHRERICE > T Shan T s A L8 H 0 £7,

W2 TU)ANK TR WAERRIET — X _X—A | T LD R~F L~V DR T,

X3 MR ARRE LB IE IS £ A, @ CEREBNE TG, IR 7 FVarv—r A5 —2 AT (QIIME2)] £ 7=
W TREEH MY 7 FRICE DT — 2 fif ) 2 2RI TS0,
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fifi 4% - ¥ HA
. EBEE | BTSNR BAM BG REGED MM

1~5 Bk 4,000 4 8 E%H
RDP
6 ~ IR 2000 H HELEHDE T
FoIYAL L —H R FHIZILA - 5K 1~5 LEIES 5,000 8 E%A
T —SARHT Metagenome@KIN) THIEMFET —3—2J ¢~ 1Btk 2000 HRELEHETEN
RDP & 1~5 IR 8,000 M 10 %R
TYIRIA - TR
[MMEMRIET—4R—Z] | 6~ B®IR 3,000 @ HBWLWEHETSLY

el =
CIKFEROREERIE
« A7 47 (DVD-R) IZ L HEEMG DAL 720 F T,
© DEGEROREFE (8 2SR TSV,
« DIRFERTOMENT 1L/ EOBRIUTONTOT R/SA ZUTILATREZ2FEIH THH L E 2%, B2 T B F O ST TTHI FEw,

_?
A
iz
#r
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7o) —lr AT 28 (QIME2)
% R

*Amplicon Sequence Variant (ASV) &IC&Y. HEIFED SV EGIER O3 A A 7] &E

CRMMXTROOND ZREH (ZERMEBITOMETEITORE) NFEE
#H =

QIIME2" (ZARERFNIDOWREN S ZEMEMTE T, T TV ar o —r U AW SER Y T vy =T 25 L4 —
T —ADIENT A T TA T, TR T azvE VOB O T A BRI Y B Dweb¥ A FQIIME 2 View”
THE T, fIEDOQIIMELY & T —Z D7 7 b7y MW TCUI 2l &b S TuVET,

QTIME223QTIMELY & K& < B s Sk, RERAN O R EFIECHY £, QUIMEITH VSN H0perational
Taxonomic Unit (0TU) AkiZ, —EDHMFEE FIZIX97%LL L) OEHIE %2 RFERE E 22 L TRFERIIZE LD
TWHIETT,

QIIME2DASVIEL, B R D ER LR WELSIFE L IZONT, ZOEENPRRO =T 7Oo@mTAELLx
T —IZHRET DD, FENLERLED AW I2A R ML DS DROINEF R I X BT 5 R ERYREE T,
ZAUC XY THIFEZRITHE N EITBITE CTH S 7= MO H HEF) 2 XKBI L, LR EDOE T — X fEHT N TEDH LD
(272> TWVET,

S5 Xk

1) Bolyen E, Rideout JR, Dillon MR, Bokulich NA, Abnet CC, et al. Reproducible, interactive, scalable and
extensible microbiome data science using QIIME 2. Nat Biotechnol 2019;37:852—857.

2) https://view.qiime2.org/

3) Caporaso JG, Kuczynski J, Stombaugh J, Bittinger K, Bushman FD, ef al. QIIME allows analysis of
high-throughput community sequencing data. Nat Methods 2010;7:335-336.

R AT LR

R —

RER—HH— (NGS) [2&BY—HURET—H%° fastq 774

1 TR O, KIEEICA R DExcel 7 7 A /LITSampleType (BESITIEM) & ZiWA T &0,
¥2 fastqUAhD 7 7 A MIBERIZHOW T, BEIWAEDETEV,
W3 OMAAEETER L TV —4 U ZF— X DA T, BRIWEGDET S,

EEDRN
fastqT—% TS54<—H5| RKEEF
Sample Type®A A DRE DRTE (ASVi&)
} HHREIERR } ZERMEREAT } HatfEAT
Tt &
ASV 7YX L DADA2
STEg N & - 7—*7 : Greengenes H 4L \[E SILVA
BT —AN—2R %58 - UNITE
HEE TR 2 FEPE #R H~iE
o SRR chaol, shannon, simpson
o SRR OFE RN Kruskal-Wallis # 5
B kM BERERIE & unweighted-unifrac, weighted-unifrac, bray—curtis
B ZEIE DI EH AR ANOSIM 12
2D FEZT Oy MEE R (tidyverse, giime2R)
E—kvvT - S RE—0H Ward ;%
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=
a0
by
1%

REREF L) —FHD—F
— REEHT - qzv 771l
HRMERERER (R, N—Fr—h)
aLT7I779avh—T 8 KU ER (BFOITR) qzv 774 L
i D EEENTHRESLIUMABIER (BOTR) azv 274
—a 2D FEEZ IOy pdf 774 Il
E—r2yT - HSREA—DHER qzv 774
RET TN

aL7I79avh—7

T_\
A
fiZ
#r

IN—Fy—k 3D EEEAESHT (Principal Coordinate Analysis, PCoA)

{ilfi 4% - %M HA
7oA —H U AT — 2T (QIME2) 3~6 Wk 5,000 M4 8 EXH
— REEHT 7~ 3000 HELEHLE T
7T ALY —H U R F—REHT (QIME2) 3~6 12,000 [ 10E%H
" oum Z i AR NTTION

RERHT ~ Z REEMT 7~ 6,000 HELEHLE TSI

- R THERED TIRIT A S A ADE AL, [PICRUSt2IZ KA T A 247 MEHNT) % 2SR F X0,

CIKBERIORIEERIE

« A7 47 (DVD-R) I LHEEMSL DA L7 0 F T,
c JREERIORESIE (EH) 24T IR T,
+ ZEEETOMRHTFER EORIUTDOUNTOT RS, ATV ATRRZRFEH TR LE T8, R i@ I B ERROBEIC TITHR F Sy,
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et/ 7MRICK DT —2 1R
% R

‘BEMMEE— YT TRL BERBEOI—V Uy FEREICEDEISZRE) VYT (E—MVT-I3R8—5
#)

CHEHBOBHECEZEICHENL. ZRTTAY FRITRE (XS 2
-HEMBROERZEAREE-(THETHR (BAR - BRELEE / ~AUH)
BEHBRAEMELEBEEOT 20022 REL. AEEREEER (BRELER / FOTR)

" =
T TV A=y AT = 2R, QUIME2MEAT, T-RFLPZ m—Z fi#ffr  (MNiE) DA RERZ IS, SR
DFERMNTIT LB IRAERRHF IR E & a0y 7 b =7 R CHEME L £

S35 Xk

1) R Core Team. R: A language and environment for statistical computing. R Foundation for Statistical Computing 2013.
2) https://r-project.org

RAFBELIRE
BRIADIESE i el
FoTYaAvo—H R - T—RENEER (Metagenome@KIN) csvI71MIL
QUME2 (—XfEH) HAT—2I774IL*°
(SRRADREEFIE ) —F AT ) aza azv I7 AN
T-RFLP JO—Sf# it R Excel 774 )L

M1 AR TN L TV RWT — 2 T & ZTHEOL AT, BRILAEDET W,
K2 QIIMBLIZ KD KSR COMT b &Y £F DT, BRIWADET S,

EEDRn
FBTA—Tyk } RIZ & B AT
Tt &
HERIEH RE

o . Am = A BRIABOLI—2) Y RIEEEER D, Ward SEICKYISRE)UTLET, 0.1%ULDE
E—bXvT - ISRI=AH  ammm RS 2 20T ICREL. BORACEELES .

i RARIORETAERIC. TRADHETNES, BREMROREE. HHI B

E At S GNPy

2 b~ 5 RARICH DR EE RO RESERA L. BEORFEA
RO - BRILE (AUE)  VEITRELET. BREDEAPRAMEDORELECHA T 5 ET. B
BI-EALET
SR AR A B T — A0 I E5 = E A, HBRLET, tRE. /o SAR
Uy RS B ERESE O 2B SR EETNET ,
%3 QIIMEL D “IRFEMTHRE SR (o ZERMERENT. B ZAREMEMNT) CTOfT 2 oA, BWEHLET SV,

BRALLE (FUIFE™)
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1) Douglas GM, Maffei VJ. Zaneveld JR, Yurgel SN, Brown JR, ef al. PICRUSt2 for prediction of metagenome
functions. Nat. Biotechnol. 2020 ;38(6):685—688.
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function description Sample01 Sample02 Sample03 Sample04
EC:1.1.1.1 Alcohol dehydrogenase 26347 37805 2896 47988
EC:1.1.1.100 3-oxoacyl-[acyl-carrier-protein] reductase 46357 37727 5321 76554
EC:1.1.1.103 L-threonine 3-dehydrogenase 1461.5 69144 2046.1 4881.9
EC:1.1.1.108 Carnitine 3-dehydrogenase 35 344 18 0
EC:1.1.1.11 D-arabinitol 4-dehydrogenase 22 109 0 111
EC:1.1.1.125 2-deoxy-D-gluconate 3-dehydrogenase 1737.1 585.62 174.63 811.14
EC:1.1.1.130 3-dehydro-L-gulonate 2-dehydrogenase 30.8 31.17 72.03 142
EC:1.1.1.132 GDP-mannose 6-dehydrogenase 44.4 0 7.8 1464.6
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RF-0003 Enterococcus faecalis
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FRD16SF L U23SDOFKFLIL, 16S rRNAE/E T (16S rDNA) I X TN23S rRNAE S (23S rDNA) Z#EBRLET,

KHOMHEEIZKIt (Cat.OO0) LI TV DB OWTIL, BHETIRIBLTWD Y 7L X A APCRAHE &EF v N &l H LT 2170 &
o VTV EALPCRIIE Ry MU 327 T4~ —FANIBAR L TWEE A,

FENSIVEAHE

% L EIFHE 16S RARICEFENIEEEHE
B 27—%7 16S BRARICEFENDLET X7
# emms TS 48l | BAPICRENLLEE
Akkermansia muciniphila 16S BERNDLFUNRETHD A mucinjphila
Anserostives [B ~ EMGERNDEBBETE THSD Anacrostipes J&
p Anaerostipes Detection Kit (Cat. No. RI-0017) {& F8
Bacillota F9 (Firmicutes F9) 16S Ek - BB ENDEBEE THD Bacillota P (Firmicutes F9)
Bacteroidota P9 (Bacteroidetes P ) 16S ek - BIMEERNOEBEE TS Bacteroidota P (Bacteroidetes F )
Bacteroidales B 16S Eb - BIMIBEERNDEBEE TH D Bacteroidales B
(Bacteroides/Phocaericola/Prevotella/Porphyromonas @& )
Ek - EYEERNDEBEE ThHAIH Bacteroides J& (Bacteroides @H LUV
Bacteroides & - Phocaeicola J& )
Bacteroides Detection Kit (Cat. No. RI-0011) {# A
, . Eb - BIMBERE LV OBER B fragils
Bacteroides fragilis - ; . ; }
Bacteroides fragilis Detection Kit (Cat. No. RO-0003) {5 3
Bifidobacterium J& 16S EMNEERNDEZIEEE TH D Bifidobacterium &
Bifidobacterium bifidum 16S EMMNRIBERDEBBETHS L. bifidum
Bifidobacterium breve 16S EMMNRIBERNDEBZBETHD B breve
Bifidobacterium longum 16S BREHAWNIBERND B longum
Bifidobacterium longum subsp. longum tuf BREHBHWNIBERND B longum subsp. longum
Bifidobacterium pseudocatenulatum groEL BERD B. pseudocatenulatum
L ) R ICKYRBMRESN , B - FVALEICHEMMEEELD B wadsworthia
a | Bilophila wadsworthia - - - - - -
i ] Bilophila wadsworthia Detection Kit (Cat. No. RI-0009) {# FH
i . EMNBENDBEBEETH S Hautia
M| Blautia B - i : .
& Blautia Detection Kit (Cat. No. RI-0008) {# FH
FRMBEZEMICEER., £ - BMBERNSIUORENRN Campylobacter &
Campylobacter J& - ; 5
Campylobacter Detection Kit (Cat. No. RO-0006) {5 Fi
Candidate Division TM7 16S REMBERELOBHLYAIEE SN TLVS Candidate Division TM7
. ENGE R Fusobacteria FASAE T#H D Cetobacterium &
Cetobacterium & - - . :
Cetobacterium Detection Kit (Cat. No. RI-0016) {5 FH
. . BEEOENMIZWNESNS C minuta
Christensenella minuta - - - - -
Christensenella minuta Detection Kit (Cat. No. RI-0015) {5 F3
» Er - BMRERNOEDEETHYIEED Clostridum BETHD
Clostridium cluster | & I 16S o N
Clostridium cluster | E XU II
o Eb - EYEERDEBBEIETH S Clostridium cluster IV
Clostridium cluster IV - — - -
Clostridium cluster IV Detection Kit (Cat. No. RI-0001) {3 FH
Clostridium cluster XI 16S Eb - BIMEERNDEBBEREIETH S Clostridium cluster XI
Clostridium cluster XIV 16S Eb - BMIBRERNDOEBEEIETHS Clostridium cluster XIV

Clostridium cluster XV

ek - ElE B RD Clostridium cluster XV

Clostridium cluster XV Detection Kit (Cat. No. RI-0002) {#

Clostridium cluster XVI ~ XVIII

Eb - BMIIREND Clostridium cluster XVI, XVII £ KU XVII

Clostridium cluster XVI = XVII = XVIII Detection Kit (Cat. No. RI-0006) {& F

Clostridium cluster XVIII

ek - ENiE B R D Clostridium cluster XVII

Clostridium cluster XVIII Detection Kit (Cat. No. RI-0003) {§ F3
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Clostridium perfringens (ITJLAH ) 16S BIRRRLBETHD C perfringens ("ITILAH )
BEEERT SRR IESF GRS LBHERR
Clostridium butyricum Detection Kit (Cat. No. RI-0004) {& F§
Ek - BIMIBEERNOD C. leotum

Clostridium leptum Detection Kit (Cat. No. RI-0007) {5 F3

Clostridium butyricum -

Clostridium leptum -

Peptacetobacter hiranonis KT
Clostridium scindens

Clostridium hylemonae £ &1 C. scindens baidJ 7 a —dehydroxylase ;EMZEH T 5 C. hylemonae XU C. scindens
Clostridioides difficile 16S AIEEE%. MEZEEETHIEICEET S C dffcie
ErEREE OEZE THD Coriobacteriaceae T

baiCD 7 a —dehydroxylase ;EM4&EH T B P. hiranonis KU C. scindens

Coriobacteriaceae T 168 (Atopobium/Collinsella/Eggerthella J& )
ENEERD Eggerthella |&
Eggerthell: -
ggerthella IR Eggerthella Detection Kit (Cat. No. RI-0021) {5 FH
Enterobacteriaceae % 16S Eb - IYBEERNEEE CTHLERNMER Ecol, Shigella etc.)
Enterococcus & 16S Eb - BIWBRE RS LVIRER O Enterococcus &

BaHHIWIIIREFD E faecalis
Enterococcus faecalis Detection Kit (Cat. No. RF-0003) {5 FH

Enterococcus faecalis -

Enterococcus faecium recA ek - BYBERNBLVIRERD E faecium
Escherichia coli / Shigella |& 16S ek - BMRERNS LVREFDOXRIGE (Ecoli B&U Shigella J& )
Faecalibacterium prausnitzii 16S EFEERNDEBREIETHS F prausnitzi ELUVZDiRZEETE

ErEERNDESREIETHS £ saccharivorans
Fusicatenibacter saccharivorans Detection Kit (Cat. No. RI-0020) {3 FH

Fusicatenibacter saccharivorans -

A Fusobacteriota P9 16S FRRMAFEZMICEELREN - BIMBRERNS K OBENRN Fusobacteriota
A (Fusobacteria F9) (Fusobacteria F9)
] , FRRMEFHICERLG. Eb - BMBRERNE SV OBER Fusobacterium &
Fusobacterium J& - . _ :
= Fusobacterium Detection Kit (Cat. No. RO-0005) {& F
& ) ) Eb - BMIBRERD £ varium
Fusobacterium varium - - - - -
= Fusobacterium varium Detection Kit (Cat. No. RI-0005) {5 F§
| Fusobacterium nucleatum 16S FER MR ERIZEEL F. nucleatum
Helicobacter & 16S ErBERIRNOEEER TH S Helicobacter |

ek - BIWBERS SV OER A pneumonize
Klebsiella pneumoniae Detection Kit (Cat. No. RI-0014) {5 FH

16S Eb - BMIBGERD L. casel

Klebsiella pneumoniae -

Lacticaseibacillus caser
( Lactobacillus caser )

Lacticaseibacillus caser
( Lactobacillus casei ) group

Lactobacillus & 16S ek - BMIEE RN DB Lactobacillus/Pediococcus/Weissella &
Ek - BIBREND L. gasseri
Lactobacillus gasseri Detection Kit (Cat. No. RI-0010) {# FH

16S ek - BB END L. casei L. paracasei L. rhamnosus & L. zeae

Lactobacillus gasseri -

Limosilactobacillus fermentum

. S e
( Lactobacillus fermentum ) 168 eh - BB EAD L. fermentum

Limosilactobacillus mucosae _ Ek - BIMBERND L. mucosae
( Lactobacillus mucosae ) Limosilactobacillus mucosae Detection Kit (Cat. No. RI-0019) {3 F3
Lancefieldella parvula

16S KIEBNAEDBENEHLNTIND L. parvula (A. parvulum)

RBDPAREINOEBEICREEIND P. stomatis
Peptostreptococcus stomatis Detection Kit (Cat. No. RI-0018) {# FH
Ek - BIMEERNDOESE THD Parabacteroides &
Parabacteroides Detection Kit (Cat. No. RI-0013) {& FH

Ek - BMBEERNS IV ORER Prevotella &

Prevotella Detection Kit (Cat. No. RO-0004) {# FH

(Atopobium parvulum)

Peptostreptococcus stomatis -

Parabacteroides [& -

Prevotella [& -
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Proteus & 16S Ek - BIMBEERNSIVIREDRD Proteus [&
Proteus mirabilis ureA RIGEELGE(ZREES B P, mirabilis
Pseudomonas & 16S Ek - EWETERNS IVIRERD Pseudomonas &
P . Eb - BYEERNSLIVRERICEFEEL,. REREREEDODRRELD
'seudomonas aeruginosa gyrB ,
P. aeruginosa
:::sj:u”a / Agathobacter rectalis 16S ek - BMIE BN Roseburia/Agathobacter rectalis group
Roseburia & 16S EFEERNDERELEAE THD Roseburia [& (R inulinivorans B&<)
s . EFOCEYIDELEEICERL, —EAENCEMICREL TREEETT
almonella & invA
i) Salmonella &
N | Staphylococcus & 16S Ek - BMBEERNS JVIRED O Staphylococcus &
il ERAEENICEES. k- DRBENSEUORNA S aueus
B | Staphylococcus aureus = ; .
— Staphylococcus aureus Detection Kit (Cat. No. RO-0009) {& F8
b Strept B ek - BMEERN - QERN® Streptococcus &
. _
§ eptococeus Streptococcus Detection Kit (Cat. No. RO—0001) {5 FH
Streptococcus bovis 16S IL—AUHAETEH S S bovis (S. equinus)

Sutterella &

BB+ 4 B T Autism—associated bacteria &L Ti&iRS N TULVD Sutterella &

Sutterella Detection Kit (Cat. No. RI-0012) {& F

Thomasclavelia ramosa
(Clostridium ramosum)

ek - BIBEERND 7. ramosa

Thomasclavelia ramosa Detection Kit (Cat. No. RI-0022) {5 FH

Veillonella |&

Ek - BWBEERNSLUORRNELERE THS Veillonella &

Veillonella Detection Kit (Cat. No. RO—0007) {3 FH

Verrucomicrobiota F9
(Verrucomicrobia F9)

Ek - BB E RO Verrucomicrobiota P (Verrucomicrobia F)

Methanobacteriaceae ¥}

NH—N

ErGRT —F7 T D Methanobacteriaceae ¥}
(Methanobrevibacter £ &1\ Methanosphaera)

Methanobacteriaceae Detection Kit (Cat. No. RM—-0001) {& Fi

BRWLEHE . Tel: 054-349-6155 Email: tsl-contact@tecsrg.co.jp51




REREE. OBRRNME. ERN

Acinetobacter & 16S ErGERA - RIEDEEER THD Acinetobacter |&
B Cutibacterium acnes groE RIEDEEBTHD C acnes
E FRRMEZMICEER., et - BIWBERBLVUOBER S aureus
az | Staphylococcus aureus - - -
E Staphylococcus aureus Detection Kit (Cat. No. RO-0009) {5 Fi
(: Staphylococcus epidermidis gmk KRERIRIVIKEATH B S epidermidis
Staphylococcus warneri S0dA REDEERETHD S warneri

BR% wgE@(YER)  #&sF 0 @w®
Eb - BYMBERNS LV OBRRNEEE THS Actinomyces |&

Actinomyces Detection Kit (Cat. No. RO-0008) {5 g
HEFBDRREEELTEBINTUINS A actinomycetemcomitans
Aggregatibacter actinomycetemcomitans Detection Kit (Cat. No. RO-0011) {#
Eb - BBERNS LU ORER B fragiis

Bacteroides fragilis Detection Kit (Cat. No. RO—0003) {55 FH
BRERMEZMICERL., b - IWBRERS IO OER Campylobacter J&
Campylobacter Detection Kit (Cat. No. RO-0006) {5 Fi

Candidate Division TM7 16S WA X LEDEHLYAEEBE TN TS Candidate Division TM7
FRMBEZEMICERL. £ - BMBE NS IUOREMRA Fusobacterium &
Fusobacterium Detection Kit (Cat. No. RO-0005) {5 FH

Fusobacterium nucleatum 16S EHEBRDORERREREELTEBINTUINS F. nucleatum

ORENEIE R T B Leptotrichia [

Leptotrichia Detection Kit (Cat. No. RO-0012) {# FH

Ek - BMBEERNS IV OENRN Prevotella J&

Prevotella Detection Kit (Cat. No. RO-0004) {#FH )

Prevotella intermedia 16S EFOERNEERE THD P, intermedia

ErOHEREBICERL, WRARORERBELTEEINTWLNS P. gingivalis
Porphyromonas gingivalis Detection Kit (Cat. No. RO-0010) {& F3

Ebk - BEER - RO Streptococcus &

Streptococcus Detection Kit (Cat. No. RO—0001) {35

SEHICEAE TS S mutans

Streptococcus mutans Detection Kit (Cat. No. RO—0002) {#
EFOBRRNEEETHS S intermedius

Streptococcus intermedius Detection Kit (Cat. No. RO-0015) {# F3
Streptococcus oralis gtfR EFOBRRNEEETHS S oralis

FRRMEZEMICEER., et - BMBERSIUORER S avreus
Staphylococcus aureus Detection Kit (Cat. No. RO-0009) {5 F3
WEARDREREELTEEESN TS T. denticola

Treponema denticola Detection Kit (Cat. No. RO-0013) {3
WRARODRERBELTEEINTWS T. forsythia

Tannerella forsythia Detection Kit (Cat. No. RO-0014) {# FH

Eh - BMBERNEIVCORRNERR THD Veilonella J&

Veillonella Detection Kit (Cat. No. RO—0007) {# FH

fz L HEMHEREORREEL TSN TN G vaginalis
Gardnerella vaginalis - — - ;
wN Gardnerella vaginalis Detection Kit (Cat. No. RV-0001) {8

Actinomyces & -

Aggregatibacter actinomycetemcomitans -

Bacteroides fragilis -

Campylobacter & -

Fusobacterium & -

Leptotrichia [& -

Prevotella J& -

Porphyromonas gingivalis -

BEIREO

Streptococcus & -

Streptococcus mutans -

Streptococcus intermedius -

Staphylococcus aureus -

Treponema denticola gtk

Tannerella forsythia -

Veillonella & -
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Alicyclobacillus &

it EAvI% 57 BR 1 B Tdp B Alicyclobacillus [&

Alicyclobacillus Detection Kit (Cat. No. RF-0002) {# FH

Bacillus subtilis

BRTHINIIREDRD B subtilis

Bacillus subtilis Detection Kit (Cat. No. RF-0009) {# FH

Bifidobacterium animalis subsp. lactis | 165-23S | BERHBHAWNIIRER D B, animalis subsp. lactis
Bifidobacterium longum 16S BRHEHLWNIIREDD B longum
. BRTHINIIRIEFOD E faecalis
Enterococcus faecalis - : - -
Enterococcus faecalis Detection Kit (Cat. No. RF-0003) {5 F§
Lact/case/b’ac'///us rhamnosus 16 BEHDNLIBERO L. rhamnosus
(Lactobacillus rhamnosus)
Lactiplantibacillus paraplantarum _ B&RD L. paraplantarum
(Lactobacillus paraplantarum) Lactiplantibacillus paraplantarum Detection Kit (Cat. No. RF-0008) {5 F§
Lact/p/ant/b’aw//us plantarum recA BEGOHBNTBERD L. plantarum
(Lactobacillus plantarum)
MDD L. delb kil subsp. bulgaric
Lactobacillus delbrueckii subsp. bulgaricus - B - ebruec _” Subsp ugalr/cus - -
Lactobacillus delbrueckii subsp. bulgaricus Detection Kit (Cat. No. RF-0005) {5 FH
o L. helveti
Lactobacillus helveticus - B (D, elve /c.:us - -
Lactobacillus helveticus Detection Kit (Cat. No. RF—0007) {3 FH
. BRHPHINIRERD L. lactis
Lactococcus lactis - - - -
Lactococcus lactis Detection Kit (Cat. No. RF-0010) {3 FH
, BRDPHIWVIIREDRD L. cremoris
Lactococcus cremoris - : : :
Lactococcus cremoris Detection Kit (Cat. No. RF-0011) {3 FH
) BRaFHLIWNIIREDRD L. mesenteroides
Leuconostoc mesenteroides - : : -
Leuconostoc mesenteroides Detection Kit (Cat. No. RF-0012) {§ F2
Levilactobacillus brevis B BERHD L. brevis
(Lactobacillus brevis) Levilactobacillus brevis Detection Kit (Cat. No. RF—0006) {&
Listeria |& prsA BRPHAHIWNIIREDD Listeria |&
Listeria monocytogenes hlyA BRPHIWNIIRERD L. monocytogenes
Pediococcus pentosaceus recA BRBHDIWNEIRERD P. pentosaceus
Saccharomyces cerevisiae nmad3 BRBPHINIIIRESFOD S cerevisiae
. BRHB®D S thermophilus
Streptococcus thermophilus - - - -
Streptococcus thermophilus Detection Kit (Cat. No. RF-0004) {5 i
Tetragenococcus halophilus 16S BREHIWIIREDD 7. halophilus
We/zm.?nn/a coagulans 16 BEGOHBNTEEDD W coagulans
( Bacillus coagulans)
FHRE spo0A BRDHANIEERDFRE Bacilus [& /Geobacillus [& /Anoxybacillus & etc)
EEBR R Tdp D Acetobacter/Acidomonas/Gluconacetobacter/
i3] - Gluconobacter/Kozakia/ Tanticharoenia [&

Acetic acid bacteria Detection Kit (Cat. No. RF—0001) {5 FH
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ARUE merA AR EEDNET DAV BRELRF (ncrA)
Methanothrix [& 16S AR FEEERNDE S BEIETH S Methanothrix [&
Methanosarcina & 16S AR REEERNDE SR IE THD Methanosarcina J&
Methanoculleus & 16S AR REEERNDE S EIE THD Methanoculleus &
7 ERBRA T —X7 TS Methanobacteriaceae ¥l
| Methanobacteriaceae ¥ - (Methanobrevibacter J&§ &1 Methanosphaera [&)
* Methanobacteriaceae Detection Kit (Cat. No. RM-0001) {5 F
r Methanolobus J& 16S AR B T&H D Methanolobus &
» AR BETH B Methanospirillum &
Methanospirillum [& - — - -
Methanospirillum Detection Kit (Cat. No. RM—0002) {#
Methanomethylovorans & ~ A BETHD Methanomethy/o.voralns =
Methanomethylovorans Detection Kit (Cat. No. RM—0003) {#

ANIK, B, ROBREMMDESN. THELEET S Aeromonas &
Aeromonas [& - X .
1= Aeromonas Detection Kit (Cat. No. RE-0001) {5 FH
B | osionelo [ | KR, EBBEEBRRIHTT B Legionella IR
7K & Legionella Detection Kit (Cat. No. RE-0005) {5 F3
;.E L eai . . KFR., TEGELECBRRIZHAL, LOARSHXDERETHS
egionella pneumophila mip i
K L. pneumophila
. |Listeria [ prsA BREHLINIIREDD Listeria &
" | Listeria monocytogenes hlyA BRHEHINIIBEDD L. monocytogenes
;E Serratia marcescens gyrB K., TE. FILGEHNSELERELTRHEINDS S marcescens
Fr | Vibrio J& ftsZ BARTIEBKGEDKPIZZLEFETIRETOEETMRATHS Vibrio J&
g Vibrio vulnifcus wh BKOER., ZTIICERTHANEICENHL. BREMEBRXCEER
MIMAEDIRRIZ7ES V. vuinificus
Vibrio parahaemolyticus tih BIKICIGKEEL., BREDORRB THABRE TUA V. parahaemolyticus

N Dehalobacter J& 16S BIKh(ZEEND Dehalobacter &

A |Dehalococcoides & 16S BIKRIZEENS Dehalococcoides &

?J' Dehalococcoides & bvcA DCEs $5U\& VC MO IFLUAD R EERETFTHD bved EIEF

f'? Dehalococcoides & verA DCEs $5U\& VC MO IFLUAD R RERETEFTHD verA BIZTF
Dehalococcoides & tceA TCE MBHIEIEE =L VC ~D R fREEFRBIZF TH S tceA BIEF

~
-

I|) ;Jr_ Acidithiobacillus thiooxidans 16S RERILIZEE{R T B A. thiooxidans
?
5 Sulfobacillus & 16S NAF)—F 25 TEBENS Sulfobacillus [&
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X7 XREE (75 ) BEnF &%
BEETE dsrB EREOMEYERICHAS I IRBRIEETEN AT AHMBEETERELT
UILHR IR T St (dsrB)
SHE EEOWEVMBRICES T 28ME Thd Leptothrix BH KU Sphaerotilus |&
(Leptothrix B KU Sphaerotilus & ) - Leptothrix/Sphaerotilus Detection Kit (Cat. No. RE-0002) {§ F§
W sEE SEOMEYERICES T 28ME THS Gallionella BEH KU Sideroxydans &
% (Gallionella B & KU Sideroxydans |&) - Gallionella/Sideroxydans Detection Kit (Cat. No. RE-0003) {& F3
L EROMEYMBEICES I 58HME Th 5 Prolixibacter &
g SRMBE (Proliibacter &) h Prolixbacter Detection Kit (Cat. No. RE-0006) {§ F3
SKERLME Leptospirilum J& ) gyrB EROMEVERICES I HH%BEILHME THD Leptospirillum &
HEBREEE soxB EREOMEYERICEE T IRERLMENE T IRERLBRERLRT (soxb)
RERILME (Acidithiobacillus & ) 16S soxB BIEFEA LGV ERILME TH S Acidithiobacillus &
AU merA EROWEVERICES T IAIVERENE T EAIVBRELTF (ncrd)
X5 HNEEE (75EE) BEEF -
TUOEZTHILHE amoA TFOEZTRIEHENE T 57U E=TEHILERETF (amoA)
TOER=ZTEALT—F7 arch-amoA | FUOR=THALT—XT7HETET7UE=TRILEREEF (arch-amoA)
| Anammox $BE hzo 5ﬁ7kiﬂf20)§3\¥7"5515 SNTWSESH T EZTEE (Anammox) Rt
= %185 Anammox i
?’g EA T S b nirs | BHMETENETIEMMETMRERLT (nS)
5 ERBETE nirk | BREBETENET SERBETBREET (i)
~ EXRETHE nifH EZXECHENEIIEREEICEET =0T F—EEERF hifH)
?E BRILERETHE nosZ BRICERETENEITIERILLERETERERLTF (0s2)
| BHEAERLME Witrobacter J& ) 16S HIHMEL R TH D Nitrobacter &
fe | ERAHEREEIL MR Witrobacter |&) norBB HIEEER LR TH D Nitrobacter BHN AT HEIHBREL L ETERELTF (orb)
E  BMEBBICAE Wirospia I8 ) 165 | ERHEABLME THE Nitrospira &
Comammox Nitrospira clade A amoA SEETUEZTERIEEEZ DN TS Nitrospira
Comammox Nitrospira clade B amoA SEETUEZTHILEEZ SN TUNS Nitrospira
Pseudomonas aeruginosa gyrB ZRBRICBVWTEELREFIES P, aeruginosa
X5 XNEREE (25EE) BEEF &%
ARUERALHIE pmoA AL HIBENE T RAIVE/ AT T —EEEF (omoA)
KEELER hydA BADICEENDIKFELEER
0%) Candidate Division TM7 16S EMEIR. BIEKGEICHFHEY S Candidate Division TM7
t otk B ~ EEBREFORKIEME THS Thiothrix J&
Thiothrix Detection Kit (Cat. No. RE-0004) {#
Alphaproteobacteria il 16S BIKBRIZE&FE NS Alphaproteobacteria
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2023411 H1AKET

IOV —ERIEARKIL, BEEOORASHT 7 AT« FHR (B, T4 &) ITHAERIRITE, AR E fRT,
AEARBREE ST M ERIRR O 5378, BB 2 0HT I8 KOV O BREERER ST DO Z5E M ON M4 — B A DS AES (LUFIAZES) L))
DEGNIEELT | BEMRE ORI IBITDREREE | R OIRIE, %ok, Lo, SHAOZE, W ONIRADIROE,
TR MEL A O BHVE R « AR EOMSFIC O W CHEASH Db DL LET,

AREHIL, BEHBREE L QW0 ECEITLE T, 720, AV —EAEARKHROUAO 515 BSESE A L2 T L
Tt BERBGE B T2 13H £,

BRI, BEFEFEROGHENBRIEENELSGE BEDICEE TR SYE L) £,

WrhE, AREBZITH ThHoThH, AP —EAEAKFOY O LEE RS LW L7356, AEBETIEL, B
BB GAIRRT DN TELHOELET,

WL, BEEELY BRI WF R SOARERI T A B R OMETE W (UUT, TRERFHR &v)) o—0%, B
BRRORRB /R UCE A~ 2 2 3L ER A, 2R LU TFOLOIEFISNFEE LET,

o TR B S < ERERB L OVmH, BeffTomf, oML ChRRSZb D

© ANF, BSHOBO

() BEMEIVER -2 7%, SHOBEDIZL ST - Lo b0

@ BEEIVBR SR 7B BRICSAHCTHTE L QWb o

®) BERELOBIR - -2 7205, BR - SRS E s LOWIAR L 13BIR72 <, SrkavBaIcAlE L7z o

® ARIEFTIT, BT - RN L, TS IS OMERE AT H WA

@ BEEED [FIF 1R8] 2B LIGE, [RBEREEA—R] OIEAL, PiBOHEA

® YL - PRSI LTS, BRI LA EOm N

© Zofh, Bli&, Utk BEFEL D EEDTZHD

WL, AREBOZTICHD UHEOFTTB O TAEB ORI, UL eI E0E =B ZtI 22 EnHb £
72720, BEERD, FRICLDHELORE A FRNIEBA LI GETE. ZORY TIEHY FHA,

WL, BEEL VISR EAREGOBNOAERT2b 08 L, OB —EMER, UIFIHLETA, E=F
~OFEEIFILER A, 72720, BFROT A2 ERSE CH TG, TH—7 U FIHAL EUCRIAEEN TEObDELET,

WrhiE, AFEHBWT  BIUEDER Dd D (B - IR ) BIRIEONTE RS (LUF, TEEY) &) o AR~
DFERIMEREZ BT TSIV T D RIB DB T L E A,

WML, MR, Bees, AL OERRRIA, BLOZAMMEREIC OV T, REHZBEI LCNET, 72720, Ml o
AR RIE LTy T A FIRIROT- 0 ORI IR E F3,

WL, B, PSRRI, JFHREELEEA, 72720, BRI M OEF SO IRY | EEORHRE LET,
A SR T SN eSS 2 R B L By e N B B e g2 by =S ELAY k3= 2 N

WL, RED ST EE IV AICE, ARSI R0 R LR, DNA iy, PCR PEW), BEREOEHCIEA LK
TIA~—5 (LU, THRIEY), TG EWD) ZEBHCTRERRICRELE T, 72720, BEENOOUSTERBH T4,
SUIAZEB DR THIBERN DOFEF AL 2 UL FARGR LIS E1E, hRIEEY, T I3y LETS

WHEMCELCHEA (O05iieR) LB ARBIC L0 R AE U PIREE S O GEIE) 1XLER A, B2 OIS
DEREZHLOBERRL, BEHEIBS CHEREZIEA (k) Sh, SOk E LCTREM o2& £

Wrhid, REBOWER, BEHEODORBLNTE RN SH ST A0 2 B FERGE LA, IIFH 174 F 185 F 19
FICLDHBOE LU L AT 51T, Sthd DUVEHEMOREFICEFE LT, BERILV IRt Sk 2y LET, 72720,
BED T LA NG A UIRIERSIKE Th 25 ORI 0 B FH TS TSRS S BB U735 A2, BRRICHR
FEEELET, FOBEDONS DU NTIREE A BERRC A 72 2 EnH D £,

WRHE, AT T, 5 20 B LU 21 50V T OB LU 22 0B NMEBRE I THOTICEE IR L e ST A
BEEEL WSO L, MR LET, ZOBEOLSEMEZBERC AW 2R b Y £,

ARIEBC Ko TE BN RIB LOARES OB TORE RN HA U DA PEREORERIIE, BIAFLFM TR SOOI BRY,
ETEBERITEL, ST —OIOMERZ FELERA, 72720, BFERIE 3745 5 38 RO FEHEZRDY . A VEHMERIZ
BUEESNRVGE, AREBICLVELIZECRE CIT, TRRE &) OffEid, Mol £,

HIZREITRINC, BEHE OIRBFIECFNIO T LV A AT QO DU, FREDEAZTHRACE HERAHIR U T4
1ToT2T =4 « FREAZOWTIE, W78, AFEOFTFEZAT CTRIHATLZENTEDLDELET,

BEELGHEO L, REEZRTCER LIS A, TORSECICEL LB HIL. S TREFROZABELET,

BEE#O L, RGP CRIEUS S, TORBIECICEE U I, &2 TREHOT&IELET

YL, BRIKOMEITEIN T HBH (RIKOAEFMIKT, R AE 40 PCR OBIEFATE ) 1280, ARZEBOZTHREE 28
HITEFIELET, AEEONFERERAHED L, FNE ATV EEOFER A HR LET,

Wkkid, AZEBICROT  BIARSARATER AR ERE A 52 5 Z N TIISNDHEWZ GATHD S M LIS A, BRI
SIS A LE T,

WL, REBHICBWT BIEDEASEEITE Ch D ENEGSEFTET O MRS 2E BT (SGETE =) 1. AAE
MAVARDNSAFE—TT L9 (BSL) 3 LLEOWAEM CH D ATHEMEDS @O IS5 A1CIE, EBIZRFRICERRL, 8
IEERAARRE L E T, BIRRBROAEE, RIS BSL 3 THHL MBS, AREFEZTIEL, WELSLET, B
24T BSL 3 LA EOMAN CohHDREME NS TE TERWE S B RREOI N E LET,
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H224c AR ASEBICIWT WD TRGWED T P53 K ORGHEDBE 9 D IERICB D IO — A SUES D5 (SUERk
GuiErs ) (DUF, DERIWEIR) &), ) ITED 2 MERHCES D rTREMA SO ST S BTid, AEEDNA LR s
DL, TNETIATHIAEEOFTR S 2R UET, IBNRBRORR, BIIEEK SN DB CH L LS aicidoR
KBk, BERICREOL, REFTHFESEELET BIRRREITOT, BYEROHSN D 5 Ch D IRt a 57E
SRV EITIIAREB EPIEL, BEAYLES Eio, TNE AT I/ BEED R DR LET,
RO 5$23% BERIVBIRIEUEE R CIIASEG BRI StV 15D Z & O TE RV VERFINE KO MR R MR R K2 A o
FERAZOWTIE, BFREMEO LRETDHOLL, THUES BFROEIOWT, YHIHET D52 —TIAnEE A,

245 BEERDOLOBREOEIEOERIELTMHIC KOG, St E 28 EE —URanEEA,
255 UHDSHLHIHN CRELL ENRWNEED SR E THEOZ KA BRERE RO L, BB A RE LRSS,

FULED BEROBEEITOWT, Ui IEHE T3 TA2 —UIAVETA,

#5265 BEEEIDBIRO 72UV HRONRIE 3 HY, UL TCUER ST B E S EETE. BEENEIDOLELET,

WoTsk  AREHIL R R BE LT - IGEL TR £ R - I7ERILSMC SRS A A, AU HEL -
HELOWTIL, YT U0 EEE AL £,

284 AU Tr—ARI RV MSRE LRI ARERHIIOWTUT, BERICURBRERZ WS, MIEAZEALLIZY 2T Bikaisnt
DREVY, AU T —ARa By NARENRNZ IR AT AT OWTE, Y ClE—U0ETAAVET A,

295 BEDSAREBEE =D DOZGLE UUT o736 YRS L3I T Ui 5, FEE S KOS R s E L), )
R DEATTANE T, DO G EA~OEERLZ UL T AL - BESIOVTUL, U0 TEANEEA,

305 WEEDLDVTREOFIRI LOMEES DT A S UFIRT S 2 LITERT ALK - BEEOWTE, ST —-to
EEAAVERA,

F314 BEEOSAEBICIOMEELEMUCE=ABIRUIERIL. 55 ROMBEROFISFIE (3) IS4 THb0EL, BT
Pltk, BB OBEEEZANER A, X ZIUTERT DK - HFEOWTL, Y TIE—UoBEEL AVEEA,

F325 YihE, MthorEERHL, UINtr T — 3B UHNIIT U ER e S EATH LTOAR, SR EELUTRRELET, h
DS DBAET TR WG T —# 0 E T — 2 THOWTIL, YHDVEGE T DA EOR S L LES,

#5335 WL, BREEEOLITAD LIRIKICR LT REBOK T ETORM, (KEEICEINIHIECREEZZDTIACURE LE
TH MAMOAEBNE - B (B#) BLXOWEOREMEIRGEL EEA,

Hi34 5 WMrkE, REBICBITDIEHROTAELTZGLEIIOWT, ARBUR O E LV 10 FFFRE LET, 10 FR0R%IF0ea FEIE L,
BHWEDE T D —oxE L EEA,

355 MHARATUIEEOFRITIE, REERITHR I FETERVET, 2L, YHoFEIIFTHLHWILIGE, RIS TEDD
LA TP CHIUTZOMRY TIEH Y FHA,

#5365 BT, BERERD O OZ MRS SEOBMAE b o THRIGE TE A7 L, TOREE b TUBI TR bIE TELET, Eo, M
2 WERILAIZIBED 2O A BRINAE TSN bOE L L, RO ELET,

THDOFH  EI3TH AREBICETABEMOB I EL, UTHSACL 20 L, JFRIE UCHEREITHOE A KA E Shy- g T
BAteZ EELET,
#5385 B, SHANHIHZ R X TH ASORERN TE WG G, BIHRE S L UGRIESFIT OESHAMIA O ANG, SHAEMA E
TH 10%DOEIEIC L ORI T2 B FRRICGER TE A b DL LET,

Wit XU ERRIT, BB TR WSO S ORI LMD ZARMEOMRC BT 2158 GBS B HHRE, v
S iE) ) SRS TDMAERORRRST TAIR, A7 T VAT 7 —VHEOBE, FIFSORT, s TR S o f%o
BT (BEE) o P, BRSOV CESFLE S, X, SRS s TR X A A ORI C s TR 2 A
ONERE TR 725 E T, BRIRETET 2500, IRHCIEE LRV AESHIANL, IebIMUDOEEH BN B H T 55 %
FoRTDHI LT LT, FELIE, SGHRMEA [ 94 79 A= AD)Hy] https://www. lifescience. mext. go. jp. BelEg A4t —
TT 47 VT VNI https//www.biodic. go. jp/beh/ 35 JONER F-/E % A% (LMO) [ ZBE 92 AARIG A2 TS FEVY,

A0S BREOIRMEENBARELSNOG G, AMZARNESA (CBD)  BIONRMEEN I AICE D SENEIC T2 RE IR ERA & 2
RiAE 9D Z LA BSF UV E 9, Uid, AEWSARESNCE TR HEE & OFIEEL > (ABS) (2DWVT, #EFIZ —BE5RE7
MY L EHA,

FA1%  BAREUNCOBESIVZERR ORI U - T KSR, SRR B RYe TRE ORI R L0 EF, MR a -
AEEHOEMOBIL, BRI OWTORMImITH (FFF) | 8, SRSV Falo Ui~ a Zi i =72
LELBITEREREFL W IEEE T,

HA24  Wrhid, FE39 4 H40 4 AL Soofth, RYYUEL, MBI (EMIeER) BROVEREROBF, AEERLOUTRMOEE LR
ONCBEFE BT 2550, AMEA RS LOYNEL G IE, EEEMZsEER S (TATA) (S ROzt Sl AR ROGEE, MmELfEeh
W NGRS ORI - SFEHEICBE U TN A BT LET, FRRICBERICHDIETF U2 E £,

ENGIE W) H434  REHE, Mg, ToEORAHIINCLY, R —E2AEARRGRIZE S EB OB T LB TERIC K AT EFEIT DN T
ITEWCEZBEDRNLOELET,

W0

B2

¥
b
<
w

|2 o = Faddk  ZFOMEOORNFEIOWTE, BEEE LGOS L, ELET,
RIS %455 WAEAME T D —EAB L OREIFZE AT, R - 22 BL7-00TIEdHD A,
462 CUHHMRAETDRIIIAFIEA T, RS R TS RSN HIE S T DU IR SR & UORGE - RS AT CR
DEHA,
F474  RBRL. FPEORMRREI CORA N CHLAREMNRH D 3, BADSMCERE F COMBITH U, YHhIRET 250 TliE
HYFEEA,

Ha8s  BBRTIE. B - BORAORHEIHEA S ENET, YR EORRLGHEORmOEEREZRMT 2 Z L2 RIELE T8
IEfEMEFIZIT5E RN TOVT REE T 2D TIEH Y A,

495 WBRTIE. BETELLHMILIANET — 2O MERIT T 258000 £7, 2L b7 — 2R E MO, BT
BPEHCOWT, BHHIREET 2O TIEH Y FHA,

HBRWLEHE . Tel: 054-349-6155 Email: tsl-contact@tecsrg.co.jp57



LEBUES
BHh1%

LEEPES
LEEEES

LEYES
LEEES

BE56%

LERNES
CEERES

LEEES

EIES

615

PR
635

LIEES

5655
55665

BT, BERROIKIEZ T 5 LOREBEOSENEANNE T, BEHKROHNOERAZ AT 2O TIEH Y A,

WL, BIROY 7Y a7 L, SRS TS £ COMIKORIBITE R 5 4t — B A~ DB OV T E L2 AN
FHA,

BT, B SLOEEFORIEI SRR T2 Y4 — EA~O BN TE LA AV ER A,

YL, BRIKICARE BN B Z S5, O AREBEM R T2 38R R OREECIEHEIETOWT, RIET 5O TIEHY F
HFh,

AR O AR, R, BLOZR &ML, BREHEOBTIC LW L7 9, FEROMAICOWT S T2 AVERA,

Brhid, BB 2EHE- IR L, FTREZRBR VIO R BRI T 5851\ W e LET A, ROV TR RO Z
PR ek, RRETHHOTIEHY A,

FRRDRAECRFME LR U R C B9 28A% I SO DNBIE T 25 60D £, T BIZ Lo CECTZMREICOWT, ki
EEEAVERA,

L, FRBROFEFIZ R T AMERCHEEIZOWT, IO EHNET D, ZOEMHIECOWTRGEE T2 OTIESH D EHA,

HERCBIEL T, BB O RETDREMENR S L56, BERIIAO OB Tl aodiE 2179 b0e LET, H=F
~OHEFNZEZEIZOWT, YHHIBE A AVERA,

BRI DRI L, BIET DI OHIIE D BT A AWET, 15D, BURIOBEFI S BV Skidss
EEanEtA,

BHARAET 59— E R B IO B UG IV AE LIS A, U0 BHTIE, #E T — e A ik F 7 TS O FrR ik,
FINIEOEEOWT G L, TOREFITZEESN AT —EAORMEAZE 2 20O LET,

HERESCHERED A H A b7 —E AR LML OMEE (TS ) 1d, PERKEREINDZ SV E3, FERLICEESH
THEAIZRNTY, Iz ATITER T2 —0E T2 AVETA

BRI 2R OIRGER TSR O, £ Ot 21372 VIS LV —EANEE L H, F23HE T I ANHY £,

LIRS LOFED D ShO—FRREE T, IRIEO R EEZ RS LET, 7272 LIRIEOZSGICHE ) B R~ D oW TR
FETALOTIEH Y FHA,

T 2B T, AT EICNE SN DIEL D E A —OFEFPINTH D Z L 27N L, EifE Ry as
H2720bDEUTEHALET,

BrEoFREHIE, BRI AT o TR £H A,

BN LTRAEIEET D54, UL BRRIORIK L [FSOIREE RFET 2 HOTIEH Y FHA,

AT 7 2ANTT - TR

WMEMD LS,
FHIZIH - SRET
BREICEELEDLEZE!

LB FSOY-TED(RBBI T,
ELESAB) HRFISUSHBRENLET,

58 '@ TechnoSuruga Laboratory Co., Ltd.



¢ KRHFOTCHBHEUCEGRBICDONT
HER - IS AR ERME LTIRELTULEY, YHAALEERE - TEBMUNACERINSEE. ChISRET
B8k - BELEITONTIE. YHTHE—YOEEEELNRET, H4O5EHLEERIE. RELFTETCSHERT
&Y, AFOTELEIIREAECEHEL VAV ETRSEERALEEAICE. tE—Y0EE280FERA, &
ROBER., SLURRERELERTICEICERTHIEL - BEALITOVTIE., SHTE—YOEEEELIRET,
o ANAODITEH LR —ETDNT
LB —EREEERE - HEENLUANATHERINDEE, ChICEERT 38K - BELEITO0TIE, Lt
TlE—YIDEEFEVNRET, RRBEZOER. PLURBBEE4RELERT S EICRERT 8% - BEY
EIZ7WTIE. YHTE—YNEEEELIRET.
* EFFEICDOINT
AHAOYIEBHEORBRICHETIEMEIET, XS TH/ RS - SRIZBBLTLET, Ah4058LUKtS
HTH) AN SH R—LR—UICBHDITEPEEA LN TUY., FT—ARIZDOWTIE, EEEEZ LRS- TFA
HEROODER] ©I5IH] HEDEEERE, BN TOEREZLET,
o (&R EICDUNNT
AHAO51E 2023 F 1 BIERSN=HDT, FELCH—ERRNE., BEOM4E. REkt. BREEOETEES
BIENBYET,



BREICBEVLAEDE TS,
TEL : 054-349-6155
FAX : 054-349-6121
E- A—JL : tsl-contact@tecsrg.co.jp

SRR - 9:00 ~ 12:00 / 13:00 ~ 17:00 (X BHBEKL)

TechnoSuruga Laboratory Co.,Ltd.

BRXEedTI/RILA - SR
T 424-0065 #%ME R MK RIF 388 FHiad 1
R—LAR— URL : https://www.tecsrg.co.jp

EEEICOWT : AQAOT(ICBHOSHRICEATAEEEX. RXESHTI/RALA - SRICBELTVWET, XAH2O5 LU
BASHTI/ANLE - SR R—LR=VICHBEORELEELREDIALTVY., TR EDEMEE (L. BIEH T,



