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A novel data analysis framework to compare microbiomes
as ecological communities

OfAfER, PHEEE
HALAWRZEAT N A A ) v — AW5E » & — e iibh 3=

[Hiw] BAMEEZ GO &3 2 MEEIIERTFHLHETH L. HOHEERBED EORETERIZHS
o H, RHOEEIIH L TEDRERETH L 0I20E, HELEOMEMERZT Tk  HEHE O ERES
HWZAHEERDP D> TnD. $abs, MREEFLZEZOMEE S > THAL P Z ML 720121, —
AR 70 WS TAAT TRE O LA MBIE MO 132, WRFLOMEAEM, HELV NVOREEDHERE REH
WCHET L2 ENEETHD.

[Hi] A%ETE, EMHET -5 OERBNBBITFEERY) DS [ZA VT =T ¥ FA T — TR
*, SREGEEOMEFE T — ¥ % & earth microbiome project (EMP) 7 —# IZ#H L2k £ 2”7,
IANFE =T ¥ FAT7 — 7T, WERELHERZOGT THWONTEY), BIEREKEVTHELE
REEADIGHE HIICHEZED TV I LW T — N T TH 5. Kkt Y — 7 v AN 2@ LT
BoNLT Y TN OWEOEAREFEREFH L, MESEHEOZEN FHEMOEOTRICH S
MESE RS % R ICHEE T A 2 A CE 5, AMBEE (MFLEEN, fERE) L HREEEOE
B3 AMERE GE, TR E) OERBFNLEEL LTOEVWEHLNIIT L7720, TAVF—TF »
R A4 — 7Nt % EMP 75— % I8 Lo & 47 - 72,

(53] AR CIEA B O EFPL BT 2MEMAASNDIR L, BHHEEEDTEHRT %MK
FiX, HESLL 2538 REAT LEDRA SN T2, HEMEETIEY Y 7IVEOBEEMB O
B EAHELER Y — 2 OBV R CHBEBRT S - 72 YL TW A > T l, A UwE
F I CHEEHSHR SN2 E) A5, BHAGEOME®E CTIEZ 0 L 9 a3k, -
7.

[(B%] LRLofiRE ), AMRE TI3EE L OBRIEL MR T 2 7201 /NERIN CHRMER o B R %
FEL L, MROHEIEZ SO TR REEAVRIR S N7z, —T5, BHANE OMEEERIZ BV T,
FRHA O SfE L ORREEEZ 2 AN =A% @0, MBEOFHEL Y M4 041 L
SNTWVLARMAVRIE SN, 29 L7z EiEE L& L o [ L] OfFREFLZ 5 & BIRERV,
KFED 7L =27 —=21F, 29 L72EBENRBLROMEZT Tk, RESESCEDHRY, HAMEm
DALz @ TR 2 MR #ERBI R % EO UG 2P - MINICHHTE 2 L2 T 5.
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B FEEE P ofMa st/ ME (extracellular vesicle) @
characterization & ZFEFIVE M

Characterization and bioactivity of
extracellular vesicles derived from lactic acid bacteria

OF fike!, poEET ! smBaE2 BE< 242 LOmEEL2
Va2 - N B A AL IS 5
Wk P AEREEE A b S I MR e R

[Hr9] Mifgsb/ g (extracellular vesicle, LUF EV) (2284, Hiiladwx b3, Mgl a3 2
== a vy = e LTHRELTYWD I EPREDHIFETHLNIZR > TE TS, FRICAEER % X
CO BB A2 EV MEFE Th 2 LM AW ORMBIZ S EHRE G2 T 5 Z EMELIZHL 22
%o TETWAD, SllFksld, FLMEKR 4 EEORE LED»D EV 2# L, % EV O characterization
L EOEBEE A TARTZOTHET 5.

(5] FUBREEbRE L CHP ARk 2 4 & BRHERR 2 T4H 2 MRS 7' 3 B TR Lis g g 2872, b
HZ202 umAY 7T TANY —2HOWTEEIIERE L, Bk s RyNERDE:ZHWTEV lj5 %
TR L 72, BORCRT L C 10 REIRMiAE S L 72 EV W4 2 Ji 3 | K W A - @ EV @ characterization
& LT NanoSight 12 & R ESARE, BXUY U7 EEETo72. SHICEMBE LT, OxY
A~z 77— (RAW2647) OT7NFF—EiEMEE, @t b RS HREHEF MO well 24721 O
faggLag—r yExiEEs LTEEV OAEBEEZ AR JiHE L THALHKRDO EV (mik exo-
some) & iRML 7z,

dR] 4 o LB RS RIF I d KRE SFEARE 200 nm & L, 50 nm ~ 200 nm T4 &
R FA510° 1 /ml BREECHAE L TV 5B T &Aoo, BilEh bEEOHES & OIRANEEE, &b
IZEV % 10 5% B ICIRMAEH T 52 2 25T &7, KM EV W55 & WAL RAW264A7 ISHM L 7266 %, W
RERIML725E £ 13272 D, milk exosome & [AERICT IV FF — LiEE EARBIZEK2 72 & MEFH
FARAEF NI~ OFIMNEAER T, milk exosome A& FAERIC well 4720 Offifathit a7 —r &%
247

[%42] BHRTHON TV LABEOREETD 10° M /ml BED EV 2P Il L Tnb 2 E7%
EORGETHS M o7z, SHRIZEVIREZ S5 0@ BmFEREE L. $72, SEO
g2 & BV T b O & RO 2 550 EV B 2 W8 2 2 LT RECH 2 2 L 0% D,
B EA (DDS & LCOBHL L), B X OLHREME 2 B ~OREERHNOEI AN L Bb
NZ. SHITHAMBERIEL X 51082 LT ) BN RE2 HEER 2 O TW L FETH 5.
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Candida albicans #5 A GMIE 7312 I35 EIZONW T

The effects of Candida albicans oral ingestion on intestinal
microbial flora

OFG#%, ka4, SCHE—/
ALHEE R EEREEBE R A ZE e IE 0 TR 22 s

[Hi9] Candida albicanside MO EIZFEETL2ERTH Y, HED YV VIEORERE b % 5.
e A ‘/Vﬁf‘rﬁﬁﬂi C. albicans *MET L TWAH I &M n, KEVHNMEEZEEZLE S &, HRELT
EHRBICEEL G52 TCWbIDTIE 2wt ER . 22T, K3 TIE C albicans % FfepgIZ IEE )
SENT2ZLI2LD, BNHMREELZS CICEFOBBEIREXED L) ICEETL2IMRET A2 L% H
& L7z

[5#:] C57BL/6, 4 BEsOME~ 7 ADFEMEHIZ C. albicans DAFHEL R\ 2 & % iERRFA, AIN93G %
fRb L LC 2 EIG- 272, 205K 16 BREMA S TS C albicans (5 % 107 cfu/ IB) % I L
7o, B2 EERIZBIT A C albicans DEE MRS H720, FfFEX T 27 GSEHIZER L2, C
albicans DA 2 L 2 B NMIH #E D2 bid T-RFLP T, #EFF o IgAl iELISA ETHR F72,
BPEEOEB DT XA NT » ;nﬁ;d‘ FU w2 (DSS) 12X DFESNIGRICKITTHELTNDS
729, 20% DSS G DKD L WITEFEOKRE G- 2, C albicans FEEIE D S 25 H M OBKELEALE

~7e.

[ER] € albicans BRI X 1) BREEZ C albicans D3ERE L, RIEMLIZ BT 5 SSEVEHIIL D2 23
Aoz, FHEFOMEFEIZOWTIEC albicans 5EFEIC & V) @HEBERED Lactobacillales H DA 23
L, WS EE OSSN L7z, BETO IgA Owid C albicans = FOEBIUZ X DB L <
Wiz, F 72 DSS K DOHOKFEGAZ & ) FHFE SN RIC X BEEFA C. albicans ORI L ) FHEIZ
WA L7z

[£%2] C. albicans O BRFE~DEH 2 LN W C. albicans BT 5 &, GAMEEOZLILZFHE L
FNICEWBEAMESZZENbro/. 2O LIE, b MOLOMES v I FIEICBWT S BN E
DEABE L T TENIZE D R HIMMEDPOREDRE THWALWREERH L 2 EEZREL TV
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WA & I RERERED A v & — 5 2 ¥ 3 VIZBd B idH
~Zin~ T A % O 72 b~
Study on interaction between gut microbiota and
skin function using aging mice

OTTHMEE, WEHC, I & 4 T, LR AHE=
SRR () TSR e 2

(B8] m4E, BEMERE 200G, FEIRROFIER BRI R E LB L Tnwd Z &l s,
CNSEBOIIEICBITABNMEOEE A 70— X7 v FENTWE, 72, 7T NE—HEB AL
EOREREDFHEIEIZBNTH, BWNME ORG24 SN0, REKREOMERIZ BT 2 BAME O
FHENZDEFEEHPET > TDE, L2 Lads, REREBICRIETHANMEOELEIZOVWTIE, WEZA
D% o> T b, RIFZETIX, BNME L BEREEE DA v 5 —F 72 a V2T 57200
FEWZEO—IRE LT, MEICZE S 2VEBENMEENIZETLL0MEEZL LI, / INXMF -
ZEVERL L, MRt L7z BARAIIZIE, IBNHAITEADSEEAE L 2\ germ free (GF) <7 AZEM~ 7 A DK
ML, REAEREEEE S T ORHAE M L, ORI & BAME & ORb D IZOW TN
7z,

[5:] 2 7 HlB X UN15 » A~ 7 A% FNENER~ T A B L OER~ 2 & L, BRAHEZ @
L7 72, BRMBESEE LR WGCGE Y AN~ ADEL R L, &75H57 % 6e a0 5w
53 F OSBRI

s 5] B PIAMIE % P9 L~V TRAT L 7255 5, Ziv~ ™7 2 Tl Firmicutes FADIGEAME &S B EI2E D>
72Dk LT, Bacteroidetes ', Proteobacteria M8 X ¥ Actinobacteria FIHE B\ 2 & 2300 5 A
Elpofz, Fz, WY — 7 = =12 X0 BNMITE R 2 R0 AT L 7248, T3 IHED D
bz, INHR Y ADOEMBERZ GF v~ 7 AWK G L2 2h, B~y AOE[MBIIZLY, K
JEICBIT BT 3 FommES (Asahl), £ 3 FEMEEE (Sptlel 3 X U8 Sptle2), b 7o > B4 #
3% (Hyall), 25—~ (Collal BX U Colla2) BXUO 727 7K1 » 3 (Agp3) ® mRNA FSHED,
EhR~ T AOEMBI L2~ 7 AR THERICHENT 22 PO E ko7,

[(Z4] AWEOHERD, S MEICE D %> TELT 2 HNMIE 2, REREZ RS 28 EF O
BRI M= VTLIEDPYLNE RS Sk, TNOHEMRTZEE) S5 HNME RO KY)
BrEEST 2SI EIC8), BEREICT 2|72 nREMPIRETE230EERS.
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Sublingual dendritic cell (DC) - T cell clusters and distribution
of DCs in the oral cavity

MEEEA L A Bl rREs L BEEELS warEEt, SR KEEH S,
WeBmE°, FREAS a7 s WEEEAT L OFfhER!
NN L R i
2 BALAETRgE AT IR AR gE L o & — MRS R HT e T — A,
SHLSAMRZEIT et T T v & — A et Biifgse 7 — A,

RO LIRS BRI SR AR AR AR, © SRR AR, R R
O KRBBaRIR S IR, T H ARSI R B

[HA] TR 3 B L2 oh 3 A B ORI CH 5 — 5T, EWPURE L O AME o5 5 EaiE
e, X O1CEET 7 F MR T TR (SLIT) 210X 5 NAMZ RERE O & L CHEET 5.
Thbb, TEHEIZOED AL S5 TGO GREROMREICEE 2 &E 2 57 L TC\wab, BIRME (DC)
KGR S R A M T 2 EE R REMILER O 1 D2 TH Y, THEREIZLE S A L TWw 525, ZOIEHE
AT o TWie\w, F72, HEOFBLR, RIEISEBROKFRBEIZIE THEE &L DC s I A8 —
B S, SN SIFREAEGEHR ZRGIEISEICETTLI RG> TETWS, ZZTRIFERT
&, CER® DC AR OO 2T 2 L I THIRZ SN DC 7 9 A% — %2R L7-.

[5:] BRI R IcE sty /37 8 (YFP) %5%8l3 % CD11c-YFP ~ 7 2 0 LI % #l
OB LR, HOBIMETS L O MR THE L. UMY 2, MERAIIE~ -7 —TH %
CD45, &%\ THMlllg~— 4 —Tad % CD5 \Zxf§ 5 SRR Tt LBIE L /2.

(%] DCId#E, FEoONEMEAN TIHREECHEET A OIR L, TIFERIRE, SRR, T EE R,
TFFEA, BIOTEETIIT~EEBECTHIEL Tz L7z, DC OIMENGA ST — > O REVE IR
HEEICBELTHB Y, B2, EEECIZE—0 DC IEEE RO IHFEEL TV, 2, FF
T, DCASERDSHEDOBZRFIINT TRAIZEIML, S 5ICFICHIEBIIEL KO DC HEMT 5
DC 7 I3RS —=DHFAELT. TD7FAY —ZEIZECBHIRZGREZ AT % DC TR S, KT 4% DC
D—#I1L CDS'T MM~ DHEIREEEZH T 52 LA SN TS CDI03'DC Th b 2 EATRIBE N7z,
F72, DC 7 A% —WNIZIZMmEAMIE E &b I THRLEIND I EDhroT:.

[(B4] LWIRICE VIS AL 4o 72 OENIC BT 2 KBRS 12 B E L 72 DC 7304 O FIEM R s 2L <0 4%
FEWC & 2 BBEOMIL, HEREISEOHBEZROL EEZONL, S 512, BRI L DD TRM
L72EH THRIBICAFETES 2 THiB 2 & DC 7 7 A% — OFEMAENTIZ, RGN O )5 BT 5.9 3 S it o
iR e & b1z, AMR R ME T 7 F >, SLIT 12 & 2 CWESRIER & i L 724 5 52 fl A o g Ic >
BHBEEZOLND.
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Periodontal disease exacerbates NAFLD via dysbiosis of gut microbiota

OWIAST- 12 e EpiRinte %, prpmac®, B 92k ° ety b2
wE s RIS (R, iR SR
FpabEn . gt o S0 KEREEC LSAIACT
LB R K B B A TR g R R (R A 253 B
2 BB KRR B A A T SE R R B T - R4,
IR R E T R v 4 —,

LB AT R TR R SE L o & — B AT RS T — A,
S WLARIFe A A E R A ge € o & — RS 27 ARZRF — &

[Hi] EBIEATR) v 73y Fa—L20—BTh 2 2 TERE, SRR ERLEE ) v~ T 7%
EREABRIREDO) A HTTHL I EPMOENT WS, BE XS =X LIZOW T 5L 2 Ik -
T, A INE T 7 RACHBEIREME TH 5 Porphyromonas gingivalis % #1453 %
&, WEN SNz P gingivalis SN EZ LB L5 L EHIZEGMORIELFE L EGEED) A
I HREBOLIEERE L. FITEROEBETTIVIZBIT A HEREMERI XS OREEZ A5 7
D, AZRY v 7Ty Fu—AREEE TH D nonalcoholic fatty liver disease (NAFLD) ET I~
A% BT, wEREAIREEE T2 & 5 NAFLD JREEHEIT OB Z AL L L L7z

[/7i%] 68 C57BL/6 ¥ 7 A & il (NC) - kg, a2 >~ - x5+ = RZEkE& (HFD) -
JE%Ye, HFD - Prevotella intermedia 721X P gingivalis &4« D 4 B2V 72. AW (3 8 5 mIET 3
HMOPEL D5 L, #5556 1 8% &) NCHEGiRE & HFED 308 120 F, MR ERGe L & b 12 2 ARG
L7z o vy Z7)2) K, e roxd 7o) yafllEB L O, MRFEWET 21T - 72, £ 720FhR
2B B EE T B OMEBNEAT % 1T\ real time PCR I THERR L 72, X S IZERELL 723D DNA
it L, 16S rRNA @R F O V4 I 2 HIE L 72 A VI S Miseq 77 v b7+ — ATy —7 x
VAR EAT o 72 ME A 7 R0 — Af#NTIE NMR spectrometer & JVy THEAT 2 17 o 7.

] BB Ic B WIS v 702y K, e Faxy 7o) v&0 BA, ML, B
HELFREBO A, B X OHBRFEENTIC X 0 IRIZYE, S LoTtENEO bz, 512y F
FEFT LNV EADPBEERICBWTHRO LNz, WINOERD P intermedia G L WL TP
gingivalis BEEREIZBWCAHE LR LA B X ERAERSREO SNz T2, BERICB W TR E,
MiF A & KT A SOEFDVFRO SN, FRIZ P gingivalis IR THZE TH - 72,

[(E5] hEREHE, FHC P gingivalis FETTHG-12 X 0 INBREESEIL L, ME D 2V IZRE ARSI 53
I R2AT S 4 2 & T, BIETRBELNABNIEEZ T L NAFLD WA #4735 L OEAEIL§ 2 1
BETEAVRIR S 7z

O R E# 2 |
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Effect of antibiotic treatment in early life on bile acid signaling

RO 4 BT, REY, SRR RS
RPN W YISs = e

[H] P, BAYEICH L TR SIL WS TEB Y, BEAUEGRIZB W TREAT K 72 3
Ho—o>THsb, —J, FLBMICHERZHEH T L, RAICBO @7 LIVF—EED R
AW ERATHIERELHMESN, L VOBEELEZ L) 2 THHPENIBT 2 uESEMH o &IED
HmENTWAE, LaLads, I L 2iEESEIERICED X ) REEE RIZTOR,
Z O OWTIEIARH LR A% (o Tz, RIFZETIX, COHEZHLMITLHMO—BE LT,
B E Db ) PR GIETE Y 7 F U RER B L OGRS E R % H T, Y1 OPUR SEE R
TEARIZ B Z T B DN TRz,

[J7:] BEFLIE 2 C57BL/6] AN~ 2% 3EEICHIF, FE#K, 7EFT 1) v (25 mg/kg/day)
HHWEY Aoy (50 mg/kg/day) % 3BMEG L, Tok 16 HAMEFEFHEL:. 2L ho~xy
ANS, MMeB L UEMEZHILL, FXR (Farnesoid X Receptor) (=T B L O NHITE %= JH-X7-.

[BREBLUER] BILEEPLT7TEXF V) v H2 I M0y v & SHEEHRG Lzvy A0KES
JOEMEIX, oV o= VL IERTEDR AN o7, 72, RERE, b7 Vva— 2
BERBIOILVATO— VEEIZHETROON o/, 4402 v 28G L7 ZA0O/NNGIZBLT
% OSTa, OSTB B LN ASBT @ mRNA =L, Wb ha— VL THEEIZEEML 7.
T/, Al rERGLZEORMTOBNMEE L BT L72& 25, Actinobacteria M723F & 12
HWINL Tw/zolZxh LT, Proteobacteria PHUIA R T T 52 &b holz. 65, BLXLTIX
Bifidobacterium J& 3B £ U Streptococcus BB AEIZIEIML Tz, —F, 7TEXF V) Y 2bG L7z~
7 AD/NEIZ BT A OSTa, OSTH, ASBT @ mRNA ZHEB L CEM b O EAME = I22LIZRRD 5
Nhofz, boZ s, /ANEEIZ—EIH, PiREZENT 5 & RAIZB W TENMRE?Z
b, ZHIZX VIS 7 F MAmERICHEE 2 KT TRt R sz, 72, ZoEHIdPiESR
DI L > TRLE DI EDN Dol TOANZALLSTITEREDED Y IZOWTIEH FHEH
Thb.
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The effects of co-stimulation by food components, commensal bacterium
and its metabolites on IgA production

OseipzAt, gkl EHEA L mEpsL, 2
Bz S JEGE e ml
VH AR GRS SR
PHFRFRFN Bk GRS BoRert sy ¥ —,
S H AHREE M B R IE A AR 23 AR

[BR] 4, AR E LCToRY) 7o/ — VDS, EIEESG T CEMEFO [gh 22inseEs 2
Y, BRI TAEHICOWTIEE SN TS, T2, BB ORHEY & L CoMEEIRIINE
EE RIS S 2 BT 513725 2 0H 52 b b, BNME L ZORBEY, B X OENESH
P& RIS I IRIAER A 2 e EZ 6N L. RIFFE T, BERESRD IgA AT 5, B
WAIE, S8R B I OR) 72/ — VOEHIEBE L, ThSOBH#AEHZHO TS % H
& L7z,

[7i5] BALB/c =7 ZD/NGh 6784 TOUHK (PP) 4RI 72, A% L 7 PP A % HLIE 96 well 7L —
MZ~ T ZDGNBEEE TdH 5 Bacteroides acidifaciens type A43 (BA) OMMBERMAE (IERE 0, 10
mg/ml), FEEEAENINE (WEfe, 7o Y4 UM, BB L L IM (B&EE 1 mM)), 7 Vv7 Iy (#
MEFEEO, 25, 10 uM) &L BT HMEEL/-. 2L ¢, 8 LELABILL, ELISA 12X D IgA #tm
e L7z,

[#550 - Z8) Bk 704 S BRIZ, 1 mM T BA W& OHFEHIZ L ) PPHIIAD IgA Bt % Bk
T AEMADPBIE SN/228, FEERIZFEEE TH BA ORI FIZB T IgA BEA Z I3 2 @ masA s 7z,
—Ji 7 Vs 3225 uM IZFERR & LRI X o T IgA BAZHEM S A ERAASNIZA, TaES
YW O TIEFOERIZEO SN ol. X512, ZV7 32 iE10 uM TORIZ BT,
IgA FEAED25 uM & DRV A S Lz, DlEoZ Ens, IGARIR, S8EiRE, BLXOR) 7«
J = IVOWFERIZ L 0 IgA FEAEDZALL, BEliRE 7u ¥t VR, BRI FNZENGAMEB L 07 v
7 IV OWMFERORRFE DR > T A REEDRE 2 57,
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Galectin-3 affects intestinal microbiota, exacerbating NSAIDs-induced
intestinal ulcer

O HESS, BRAB—, EHsCcE, HH ', AHEkE
ULRR T PR AR L 2 S

[B] FEAT o4 RYEPLRIESE (NSAIDs) (XEE R PULE &L 72 & O B TliA < IR S Tw %78,
BIEHO 12 THAHE - NGESORAEBEITE . Bl X ERREEER 2 SO & > TS
WRETH 5205, /IGEE I L TR RN 2 EEED vy, Z4UE NSAIDs 12 & A/0NGEEDY OFEN
) 7B, @FNIE b ) MEOBALORENS, CHBORTFIZLE-0THL. LY
F >3 (Gald) &, #7727 b—ARIHHARES LY VRV ETV I F 7733 =D 1DT, X7
07 7—Y (M) LBELRMBTEWERDZEO SN, EMAL ME 25 LT 2 Gal3 i, fREOHE:
LIS LTBY, KBRET N2 ETRERBBEER IR )22 e sn Ttz —F, 4
ZZNFE T Gal3 PHFEDOMBE OB LKA L, TOMECELTIZ AT ExHLMILTE7, Gald
A3 PR B 8 ORI & ME TGS B2 AT T WTREMEDS D 5 728, Gal3 2V NG IEBHGE DO 127 5 —
Ty Nyl 9 B aE L.

[J7:] RWLEOEAT (WT) & Gald K42 (Gal3KO) < Z0/NGWEY Z MILL, /NMNENMERE %
fEMT L 72, WT & Gal3KO 7 ZAIZNSAIDs D 12 THbH A ¥ KA % (Indo) ZRELIFEG L, /NG
B LNV ERRFIICNT L7, WT 7 ACHEER) I 32 2 BICL2HENMERE, 72037
O RT A M2 X2 M %2 47w Indo 12 & B /NG ORI EH % <7z,

[#R] ELEDO WT v 2 & Gal3KO v A0/NMEME#EA H LV CTHEET 2 &, WiE s 70%L
& Lactobacillales H Td o> 7258, €L LUAOFME TIX WT ~ 7 A Tl Bacteroidales H @, Gal3KO
~ 7 ATl Clostridiales B OMME A E VI Z IR L, Gald OFFED M E R 1285 K1TT 2 & H5E
&7z, RIZ Indo /METES 1 Gal3KO ~ 7 A THE S 72720, Gal3KO 12 & Al s D2 fbd 5\
& MENOFEPFG L TCWb EEZ LN, £2Clndo #5HIIC WT ¥~ 7 20BNMERE, 721
Mf Il 24T o722 & 2 A, /NGEA I 7 OUEENSA LI CRIGHETE, 237 4 eI, 237 2
Mf #ifll#E, A2 7 3).

[£%2] Gal3 L NSAIDs |2 & Z2/MGEBOMRAER T TH Y, HED Y —7 v MIkh D) ) b I LHFRES
N7z, MERES CHEESRBINDL 2 &, WT & Gal3KO w7 A CT/NGMEREDN R 5 2 056, /N
Wil 3 DB WANES EAEE IR G- L TV AU REMEDYE 2 S 7. BUESER G- & M #IIE OB GRS
B\ E Gald HEANC X 26DV IR O 72 G EEIE L L TE 2 bz,
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Small intestinal hyperpermeability is associated with increased primary
12a-hydroxylated bile acids in the enterohepatic circulation

O Liu Hongxia, Ohji Kohmoto, Satoshi Ishizuka
Research Faculty of Agriculture, Hokkaido University, Sapporo, Japan

[Purpose] A diet rich in fat deteriorates gut barrier function. Excessive dietary fat intake increas-
es bhiliary secretion of taurocholic acid (TCA), a primary 12o-hydroxylated (12¢0H) bile acid (BA) ,
that facilitate lipid absorption in small intestine. Some of the BAs are reabsorbed in ileum, while
the remaining are converted into secondary BAs by microorganisms in large intestine. Major sec-
ondary BAs are hydrophobic and induce barrier disruption in large intestine. Considering such
constant exposure of the ileal mucosa to high concentration of primary 12¢dOH BAs, those are
potent barrier disruptor in small intestine. The present study aimed to investigate the role of pri-
mary 1200H BAs in epithelial hyperpermeability in small intestine.

[Methods] Male WKAH/HkmSIc rats were randomly assigned to four groups fed control (AIN-
93G diet) or cholic acid (CA) -supplemented diet (CA diet; 0.5 g/kg diet) in combination with or
without vancomycin (VCM) in drinking water (200 mg VCM/L) for 6 weeks. Alteration of BA
composition was evaluated in blood, liver, intestinal contents and feces in response to different diet
by using UHPLC-MS. Assessment of intestinal permeability was conducted both ¢n vivo and ex
vivo as follows. In the in vivo study, percentage of urinary chromium (Cr) excretion was deter-
mined at 24 h post-administration of Cr-EDTA solution orally. In the ex vivo study, serosal perme-
ation of fluorescent reagent was measured after incubation of jejunum or ileum segments together
with 40 mM of TCA and fluorescent reagent at mucosal side in Ussing chamber.

[Results] The dietary CA supplementation raised the concentration of 12¢0H BAs, especially
TCA in the enterohepatic circulation and deoxycholic acid in cecal and fecal contents. The VCM
treatment suppressed secondary BA productions in the large intestine. Urinary Cr excretion in
the CA-fed rats remained higher than that of control rats regardless of the VCM treatment.
Additionally, the concentration of primary 12¢0OH BAs in portal plasma was positively corre-
lated with the urinary Cr excretion (» = 0.765, P < 0.001) . TCA was considered to be the most
responsible molecule among primary 12«OH BAs. In the ex vivo study, serosal concentration of
the permeation marker increased significantly in the presence of TCA at the apical side of ileal
mucosa, whereas no significant difference was observed in case of jejunum.

[Discussion] Contributions of secondary BAs to gut barrier disruption have received much atten-
tion. A high concentration of deoxycholic acid induced by excessive energy retention impairs barri-
er integrity in colon, mainly due to its hydrophobic nature. On the other hand, contributions of pri-
mary 12¢OH BAs, which predominate in enterohepatic circulation, to leaky gut has been failed to
notice so far. We here performed both in vivo and ex vivo model to investigate the role of prima-
ry 12¢0H BAs in gut barrier and the data clearly indicate that an increase in TCA concentration
even in a physiological range enhances ileal permeability. In conclusion, this study implies that
gut leakage can occur not only In large intestine but also in small intestine under a high energy
retention, as intestinal epithelium is simultaneously exposed to high concentrations of primary and
secondary 12¢OH BAs.
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Effect of gut microbiota on water channel in rat colon

O% BT, BA B ILTHEES. FHEE GHE=
RIFRS: M0 THRIEN 5

[B] 4, BNHEE A ORBOFERICZ VLD LEZLNTED, %7 TYH, HEERER
TEC B EAIG 25, BVEERME 2 SRR B DOSEREEE IR G L TWwb 2 EPmEshTwn
L. ZOEH, BRI E TR EROBEICIIERZELRERED LD EEZ LN, ZOREMIC
DOWTERAHR DL L FR- Tz, TOX) %hn, FAIIINE TISRGOMEE IR v
AV aquaporin-3 (AQP3) MEMIZHEIL TW5AHZ &, HOKTFEEMEIZB VT AQP3 2 EE 2 1%H]
Ao TWD ZE AL Lz ARWFZE T, BN AMEREM S L VKB AQP3 OFIICRIZTT#
BIZOWCTHEA BT L7z,

(7] 8B D MEM: F344/Nsle (specific-pathogen-free; SPF) J v + 8 X IFF344/N (germ-free; GF)
F v NOPHERI AT T2 L LI, KIBICBIT2 AQP3OEHE XM L7z, 72, 8 Mo

Wistar 7 v MZANRZ MVOELAPFEE () FuzaXxti v, 7520~ y, Noya<A
V) % 6 HE#HG L, BRI B L 0K AQP3 O3 & % 7.

[EREBLOEE] GF 7 v Fo#FEdkgEIE, SPF 7 v MIERTHEEICEL, 2ok E0KRE AQP3
Dy N7 ESEHEX, SPF T v b ERTH60% Ko7 B, GF I v FOKBIZBWTEHE
BRI RSN ol Ty MIZ I AU~ 2 v 25 L-8E100E EhkoEB I OKE
AQP3DFEHEICAE L AIIBOON o7z, —T, y7uz7uxH o v BLONyavx A v i
G LB, ERRTEFEFEICHEML, OB, KB AQPIOREBENFZIKNLA. F/, 2
NSHIy FOBMPOBNMIERE Y — 2T L2825, PUEROREIC X ) IBNMEEDO L)/
= UWRELBLRDLZ b oz, RIFEEORKERE2S, BHNMED 2 VI3 REW s K AQP3
OFEBMEXHIEH L, TRSLEBORIEICTFS L T A ITHEMEARIE S 7z,
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Organ interplay between intestine and pancreas during
early-phase of pancreatic tumorigenesis

ONBFIA 13 ik A0 2 WK 2 Bkl 2, ASAREISE 2 BRI L,
eiEwadl s Kbl L3 s 2 BRI S
LoRLIE SR A 29 e R 2 R S T
2B RN S RIS A AR RE R ER M - SRR ST B RERT R,
STONIEERIA: PIRLEaE L% - IR i P 505

[B#9] BeEseit &, BEHALDY THh 5/ N ORERBZIZIE 7 0 A b — 7 HFAES B W RN S 5.
RIFZE T, BEIFRMISERR KRAS 25884 2 BIZFE~ 7 A2 T, /MpoiEES X O Nl
WD Z R L, BRI Z DM & OB E 2 R~/

[J7i:] 4% 8-10 8 Pdx1-CreLSL-Kras®'?P (LLF, KC) w7 AtV L A v & BEHERES L (50
mg/kg % 1 WFIIEC6 |, 2 HIE), 8 MRZRIZEN L /NG Eft LR~ 1r-72. £72, &
LA RGBT E SEEO~ Y ZDFM L MK O DNA 4 L, 16SrRNA #EfxT 0 V3-V4 fEi %
WERR, R =7 v =12 L VIS NBH T — & S EERIT 21T 72,

(%] KC~» A (PBS#t5-; 16 i) TIIBERE OB LIZ & b 7 9 LA HZ% acinar-to-ductal meta-
plasia (ADM) %% L C\w 7z, —F, LIV LA V58T, ADM 7 o BEERTEREZ Td % pancre-
atic intraepithelial neoplasia (PanIN) ~OBITHA LI, WEDGHB L DL TH>72. T H KC
v AL, AROEAER (Pdxl-Cre, F7:1% LSLKras®'??) 2B 2/ 0L ER Lz 25, &
VLA PG KCY7 AT, PBSH#S5 KC Y7 ABLUOHARFEMARL Y QAZICEREL T /I
DAUFRFHIENT TIE, KC~ o ZIEEMEA~/NG 2 ) 7 P OVEFERLS, 56128V U HGHT
FHREREDIEEDFLD SNz WHERIMICBWTIX, VLA Y5128\ T Bifidobacterium, B &
O Paraprevotellaceae DG EENHENI o7z Tz, vV LA U#GHETIE, PBS#&GHIZILEL
TaZiktt (OTU B L U'PD whole tree) OFERIKNT 2ROz, £ 512, Weighted UniFrac B
IZHD L BEREMEMBITTIZ, VLA VG E PBS 58, BXOKC <Y A LHFERM < ZAMIZ
BuTwinyEPALNT:.

[(Z%] BEEomBIZEd: (ADM A5 PanIN ERAH 5N 5#842) 128\ T, /M LR OREIELS
SO WM R #E QAL R S 7z, RO ZL L, B EE MR O Z LI IR EE - B AR 1S
HY, TNPIFERETOLABTLIMERT & L THREES 2T RN H 5.
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Lard diet promotes prostate cancer development

with systematic inflammation and gut microbiota alteration
in a Pten-deficient mouse model

OfemEfzE ! semmkrs !, AET L A ! T wEr
Ba—wl gk wl bRl e w2 HREDS k!
B TqE N N AP i M Ry e S e L
2 IKE AR E A R R b B E R vy —
S IR RS R IR AT R, (I (S it e

[B] SR L GRS R OFE - RICESG T2 086N TS, EHFREOHG0E 2
HNTWAEDRZOFFEM R IIRK7ZAHTH A, 4h, PTEN (Phosphatase and tensin homolog) / v
777 MAIVBRE~ T AR VT, EEEICL 2RV BERE - ERI2B T 2 E5 %0 5%E & P
HHEZLOBEIZ DWW TEHEi L 72

(7] SZIeE ko PTEN /v 7 70 bRV~ 7 2%, %Eh 1) — CREOMBO A R% S 2
MHOAEN (77— FEBI/ZIIAMmAER., £H10ILT D) IS - #EL, BloREBLZFML, #
AR L 72, ~ 7 A3 28 BT ef L, Ik - MRIhAHAR - BIZ B 2 BRELL 72, BB ORI 1 44
DIFFEHAT, RIEGE T, Kib7 BHEHRL 7R =2 A0FHMB b 17> 72, #FEEH\WT16S rRNA 7~
7)) 3 UENTEATV, 2EEMOMEE L NVOBNMERZR 7T 7 7 AV ERE L. 72, 2 BRI oG
lipopolysaccharide (LPS) 3 X O'RIVZBEAI ORERERT 7 RNA FEHZAL % it L 7-.

[RER] fumiE & iR L 7 — FEECHRICEEIBIML (460 g vs. 387 g p<00l), AIVHREREALK
XWHEMIZH 572 (1,620 mg vs. 707 mg, p=006). FIVIEOTIEILT — FEEOATEIZ L (10T
3 UC), FIMZHRIZBIT S Ki67 N7 — FHETHEREICEETH -7 (18% vs. 10%, p<001). I
& LPS FIEIE T — FEETEWEIANZH Y (94 vs. 6.7 ng/ml, p=009), I LPSHEITAZIZ< T A
FEaEEMHB L (p<001, r=078). 2HMTHANMEOHEBIIRKE {ER>TEBY), LPSOEZE ]
¥R & S D Proteobacteria M (Helicobacter J&) DEET — NEETHEICE»>72 (13% vs. 6% ,
p=002). ¥4 707 LAENTIE, T— FEET203HOBERT & 2 200 RIEMEREE & 30 DK
PHBICEH LA - KF LT

[£%] 59— F&WE, PTEN/ v 7 7% bRV~ 7 AI2B W, IELPS o8N, B H
Proteobacteria FTOENNZ X o TRIMIRIEDFIE - ERAMEAEL /2. 77— FEIZ. @H5MEORELB
L OGN EDOZAL % @ U TS/ N RSE 2282 2 812X 0, R ssiE - EREICE b LT
REMED D 5.
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Fecal metabolomics of Lagopus muta japonica by LC-MS/MS

OMEZR !, tHa=»? Nak—1 st e @l Ak 82
HORPEERT Y R, R
Uil Stk BT AT RIS, 2 rhER RIS R, O SR A,
IR BRI BRI RE, O A G E R B T

[BY)] £, =K I4F 3 7OEEEHRA L, 2000 441213 1,700 Fd £ H I Lz e S h,
FRSfEHIN TS, B CTALFAT L =Ry 94 F a2 WEHRIELE, My X EREN
s, AT, BENHTE ME EOBBRFERFCHEICE S LTV A T EHLMIIR Y, BNHR#EICE S
LHZEAEH SNTW5. BNMRE#EIC L 2B ENORELZRIAT L FEE LT, BNMEE EET
BHAHY & AT A RO ETE W A 7 Ra — ABITE bl Twh ., Rifgecid, B
HEBLOANLEHE =R 74 F a7 OENMREEIEET LKW ORCETARL 2O, FA4F 37
EErORBW B L, SERks o~ 77 7EE00E (LC-MS/MS) CTHl%E L 7245 R 2 #his 3
5.

[H] #Eie, EHICHBECHE LRy 94 Fa v EMEL2FIME L, MERY Y 7LE L7
LC-MS/MS Tlt, LCMS-8060 (BEH/ERT), 48 H 5 412 PFPP 71 5 4 % Fivs, 0.1% FEEKZE & 0.1%
FHT7TE M M) VEBRETREE LTIy MITOlMeiT-o 72,

[F538] B L OATHAET = k> 74 F a vHROIEMEZ LC-MS/MS THIE L 72/ 5%, 73 /8, X
2LFF R, Z7LF Y R TCA YA 7 IVICE D L EEIES N2 56, 60 DRHW K S
7o, WERERE FRS O LR, A - ALSE= Ry 4 F a vEEPPEMBICTHEIN. 7=
ZVTSZy, a4 Ty, AvaL Ty, N) v, Fady, AFFZUEOT I BB NLEE =R
YIAFavEMFIILLEEN, —HT, BESARYIAFavEMEEE YIVY, TTFY, VF
VUL EEINL EDDbhoTe.

[Z%] LCMS/MS ZHWTHE - NTfBF= R o4 F a3 B ERORBY 2 @ENHET S LI
I0, ENENO=F 74 F a v EMIFEN MR 2 RECTE . BAREKTIE, BATERD
R EYNEHIDZ ED, BREEBIZIOWTIEY VXV BEZOFHIEATWES Z E2MEbil7:.
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The effect of treatment and the change of fecal microbiome by fecal
microbiota transplantation in dogs with inflammatory bowel disease

Okt kgmy? sk T! Fueke! wiEg! Mis—!
VR AR A A BE A BRI R s
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[Hi] RosEmRREE (IBD) &, TEMIMEINICH HICHED 5T, KRR SAEME 2 HLR5%E
BThsb BAFOWRICED, BN EOREERSLCHEL - WHRORE ERER L OMEDH S 2
%> TETEY, HFEE LT, #EEMAEYEME FMT) PMERENBD TS Lo, FMT IZx
FTLMEFIA R, HRICOVTIEHETIE R, RiFgEo Hi9iE, IBD BAEKICH LT FMT %47\,
BHESEEZPSPICTHIETHS .

(V7] fEE K& IBD BEKICBIT 2 BAMEREOECEY, KIS -7 2 AL DFEEL. 512,
T K REFE X VT 6D IBD BEKICH LT, EHEICLS FMT 2% L 72, FMT mift0 3k
2 5 BN B D2 b % E& PCR I & ) AT L7z [IERC, BRRAEIR DAL % K IE MG E i B Pk
{81 (CIBDAI) & Waltham #fFA 2 712 X 0 &l L 72,

[AER] KRS — 27 = v A OEE, IBDREKXTIE, 2FRNICHEOZHEEIK L, FiZ
Proteobacteria @ 5 % E47% {, —}5 T, Fusobacteria 254 B IRV El &% /R L7, E& PCR AT
DFER, post-FMT T Proteobacterium J& X% L, — 7 T Faecalibacterium J& & Fusobacterium
JE LN A& R 72, BERIREEDZA L L LC, CIBDAI ®FiL, 80225 5, Waltham 3#{# A 2 7 OFI414,
575 25 NEELELDRETHRTLTBY, AELUGEN RO LN,

[£%] IBD BEKICH LTFMT 247 - 2%, FH—oBRMES S EUT 22 ERHLnERD,
FEEL, BRIREEOWEI MR I N, b0z Eh s, FMT 2 X ) IBD BEK OB AHMEREOIE
FALDTEZ V), FMT OB EIE SN2 EZ 5Nz 41, FMT I3 ko IBD I20§ 2GR E L
T, EOLRIBENMET A HETHLEEZ NS .
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Fecal metabolomics of Japanese macaques in Yakushima by LC-MS/MS

OBERA L Ll BHET 2 RELmk !, @', En =l fm—m
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[Background and Purpose] 16S rRNA gene sequence analysis, so-called microbiome, became popu-
lar in the wildlife sciences. It is powerful tool to distinguish one group of animals such as under
captive individuals from other groups such as its wild counterparts. However, the microbiome anal-
ysis is based only on bacterial phylogenetic information that does not reveal any nutritional and
biochemical information of the gut environment. Recently, increasing attention has been devoted
to the metabolomics to find the gut environment. In this study, we analyzed fecal metabolome of
Japanese macaques in Yakushima using liquid chromatography-triple quadrupole mass spectrometer
(LC-MS/MS) and liquid chromatography-quadrupole time-of-flight mass spectrometer (LC-QTOFMS) .

[Methods] Five feces of Japanese macaques in Yakushima island were collected from two differ-
ent locations. Feces were immediately frozen by the aide of dry ice and transported to the labora-
tory. After being thawed, feces were mixed with phosphate-buffered saline and extracted according
to Matsumoto et al. (Sci Rep 2: 233) . The upper portion was centrifuged and the supernatant
was centrifugally filtered. The LC-MS/MS analysis was performed using a Nexera'™ X2 system
coupled with a LCMS™.8060 (Shimadzu Corporation) . The LC-QTOFMS analysis was performed
using a Nexera'™ Series system coupled with a LCMS™.9030 (Shimadzu Corporation) .

[Results and Discussion] We analyzed 97 metabolites in feces of Japanese macaques by LC-MS/
MS. As results of LC/MS/MS analysis, 63 components including free amino acids, nucleic acid
metabolites such as nucleotides, nucleosides, and nucleobases, and organic acids involved in the
TCA cycle were detected. PCA analysis clarified that the clusters were separated into three
groups according to the sampling site and freshness. The amount of hydrophilic compounds was
affected by standing for 1 day and unaffected by standing for 1 hour. In LC-QTOFMS analysis,
around 5000 and 7,000 substances were detected respectively in positive mode and in negative
mode in each sample. Particular difference was observed between two monkey groups in the con-
centrations of plant secondary metabolites such as cyanogenic glycosides, flavonoids and phenolics.
It was suggested that feces analysis by metabolomics using LC-MS/MS and LC-QTOFMS could be
applied to research nutritional and biochemical information of wild animals.
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Development of a high molecular weight microbiome DNA extraction
system from human gut feces

Ot L whFsss M '2 WEEMZE? el EEEm S RpiEy 2
Uikt ookl | S BRI WgRBI% 7 00— 7. 2 B L ERigeii e R g e o & —
SHRAHHTNA T2 I 0P —R 4 ) _—3 g VHEERR, 4 BT T2k

[H#] TAEOKINR Y =7 VL 2BEETENEDOMEIZ L), MEHEFEIERZERLTVD.
L2 L, Costea 5D (Nat Biotechnol. 2017) ZA 5D X ) ICHIE#ED S EET 2 HY) 19 DNA
IR TH ), HBRERE Y ML o TEHIHE RIS ENDSSET L 2 &, BET A 500
B XAERPREET L ENEBMEORZ 2T ELR->TRBY, ALK MEET—% 0%
FEIZIAIT DNA FBFM O HEL2SE TN T\ 5. ABFZEIZ K DNA ORI fE 2 BER D (Kim et
al, DNA Res. 2013) o HBMbIZI), HEpZEO/EE & BEEE 1T - 72,

[J73] #AEOHMAKFEHELA S DNA it £ T 6 SURNEHILEE 3 2 e % 300E L 72, REE O PERERGE
HE L LT, b FEMABREEMEE LT~ 27 VEMEEREEZNFNIZOWTn = 6 D DNA #j
HZ4T- 72, i DNA W22V T 16S rRNA 8T (16S ##T) % W7 EHR O Lk =17 - 72,

[#53] BEEEIC L > T100 g DRE L DS S 72 DNA =13 36~12 ug TH Y, ~= 2 7 IVEIEIC
XL, <1/5 & DNA NEDETHRASIN. —J7, 16S ENTREF 13 Alpha-diversity, bacterial composi-
tion (phylum, genus-level), UniFrac OfffTic BT, ~= 27 VIESEIC L 5% 7 4 DNA 38 & 131
FEEOMEIF O, 72, REBEICLZMMBIEIHBAMELET A2 LRSI N

[£%] DNAWEDIETAASNZL DD, 16SHENB LAY 7 ) AWy —4 > A% FEITHHEZ DNA I
ECTHAZEPMERINT, T2, a7 IVEEERSOREMESHER I N L2, REED
HRMEDRE N,
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Maintain of microbial resources to contribute to the development
of intestinal microbiota research

OFiANg 1 2 Kpgrgt !
LHEF BRCJCM, 2 HARE Rz 5%, PRIME

(] ¢ MBROBEN DL K BSZNE TICREED 5 WITRFEAEOMEYN TH D L \V) T LIFE5HT
BEMOFEETH S, v MEWEOMELZ T TULICRESEL-01213, HEEtomtw %
ML 5L, MAEYORELZHMT A ENEETH L. FTAIZII5ERM, v NEADS
FHMEY 2B L, 2o08RNIRET) & & LI, MAEMEFEOMSED X F0FHOBIED S
INAF ) )= ADEESEFT-> TV D . RIFFETIX, Bzl CHEES N2 B0 58 E 0 E % EICT 5
EEI, MIREB L UMMHE L VIE L -HELZH2ICART A2 2 HIYE L2,

[J5i] REEN 14 ZOFAES > TV H b4 O MEFERFEH 7% &% Vv TSGR T TRIkO 55 8E %
bz, T, AYT T YT AN —ERRETIFRARE ORFEARTORBEL FEML 2. HEES
HPRD 16S rRNA #BIZF ORI 2 e L, BAEDS 2 WIIFEETH 2 02 HE L 72

[RR] S FETIC4494 %% 5l L 72 BRI 192 IC B &, $% { O Bacteroides J& %
Bifidobacterium EWE & & 12, Akkermansia muciniphila ® £ 9 ZBEAFETIEH 2 HEH ETw
LHTEDLEES N, T2, DEERRO 2 20T 41 OB 2 EW b ot 7z, BRI Alistipes com-
munis, Alistipes dispar, Alistipes onderdonkii subsp. vulgaris, Dialister hominis, Faecalimonas
umbilicata, Lawsonibacter asaccharvolyticus, Mesosutterella multiformis, Parolsenella catena

B & U Sutterella megalosphaeroides % IE AN B fE 53R L 72, F 72 Faecalibacterium prauswitzlii,
Coprococcus & B & U Roseburia JBE 2 &2 W72 128 L7,

(B8] REEKOHER S A L Wbk BRI L B L 72
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Impact of sample storage conditions
on NMR-based human fecal metabolomics
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[Purpose] Metabolomic analysis of human feces has been increasingly studied over the past
decade. However, few studies have focused on evaluating the stability of the metabolome in fecal
sample. Therefore, we investigated and evaluated the effects of storage conditions on human fecal
metabolome by S| NMR, in order to give an insight into the alteration of fecal metabolome under
different conditions.

[Methods] Crude feces samples from 19 donors were homogenized and divided into four aliquots
of ~80 mg. One aliquot was extracted with a 1:10 (w/v) ratio of phosphate buffer containing 10%
DyO and 05 mM TSP as fecal water and measured immediately while the other were preserved
under three conditions (room temperature, chilled and frozen) for 1 day and extracted. Then, pro-
ton NMR analyses were performed on the water extraction of each fecal samples. The spectra
were acquired on a 600 MHz NMR spectrometer by using a noesyprld pulse sequence, followed
by spectra processing, metabolite identification, quantification and multivariate statistical analysis.

[Results] A total of 28 metabolites were identified and quantified. The result of PCA analysis
showed a clear clustering of donors, which indicated that the dominate source of difference is indi-
vidual difference. The impact of difference storage condition on fecal metabolome can be evaluated
according to PCA analysis. Firstly, it was stable enough to retain most metabolites in fecal sam-
ples within each donor when samples were extracted immediately after collection and stored at
4T for 1 d, which demonstrated a high stability and reliability of fecal water. On the other hand,
crude feces stored at 4C, -20C and 25C exhibited metabolomic alternation after 1 day. Overall,
three patterns were observed in metabolites: 1) stable in all conditions; 2) stable at -20C and 4T
but significantly changed at 25C ; 3) metabolites changed more significantly under -20C than 4T
and 25C . The PCA loading plot showed that the alteration was mainly caused by the increase of
branched amino acids, short chain fatty acids (SCFAs) and fumarate.

[Discussion] The upward trend of metabolites in fecal sample stored at -20C is considered to be
the consequence of disruption of microbes and leakage of intercellular components during freeze-
thawing before extraction. Alteration of metabolites at 25C may due to the continuous microbial
activity. Correlation analysis of metabolome and microbiota exhibited that there is no clear correla-
tion between metabolites and microbial species, which suggested that the alteration of metabolites
Is not caused by a specific bacterium directly, but by various microbes and other factors. This
study gave an insight into alteration of metabolome under different storage conditions and the
results suggested the storage conditions of fecal sample should be considered when interpreting
metabolomics data.
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Characteristics of human gut microbiota in association
with comorbidity of seasonal allergic rhinitis and constipation

OERHR, mESY, R Ik FEL 5 VWHHEER, @BRHE—,
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[Bm] fEbEEZREE T2 7LV F—KEIL BRSO EFOELKT S, a1, BENIZD
HBYH 25, BEICHEST LRI B PM25 & \Wvo 2 KREHERME s EOBREER, A% - ¥
JH - R EOARTEEE R EOBEFHNER L EPEHEICI S ADHV, AL THHFGEIXISESE
THbh. VEWEOMHPLEETEDOZLIZE D 2 VIEHMEEHEL S, IEW 2 REEREITTbN
e b)) [ENMERRGL] bR, BAMEZE 7 LV —EE L OBEEDTRIZI N T W5,
AF7eid, fEMEEREZED I B, HEAERZ S0 L T s B M0 2 5 w2 R L, %
T AIMEONA A~ — D —FHFET A 2 HIE L.

[HE] 72 TH—VCRAENALTEDZHRADT VI v ak— b DI &, HINERSEL T B ER
TG LAEE 60 THT LLF— R 5E L TO A WEREEE 2 R e L7z, RiEEiEs L
DEFER O G M A & /AP OB NMERAE T EM L 72, (B ERBE & IERmE T B3 5 H
oM 2ATo 72, MIEETIVEIEREET VO 2HEOET NV TH R AL, mMET NV CTHEL
THHNFEGFEOBEBTHRE L 72

[FEHR] P A7 4 v 7 EEET NV TOH BRI REE RS (ROC Bi#E T EfE =0615) T, REARTE
T TOHFIERE X AEE (ROC HiI#L TR =0.763) THh o7, MEOETINCTHE L THIIFGED
BUWHEIEE L T4 o0FBESHIH Sz,

[Z%2] fEmiE & BB OB IC O W T, o 7 LV F—ERB L OMEED S B & VI ERZ MR T,
155 PRI BT LR, & ARERE L 7S 5, AME 2 A5 3 2 BB OIEMERR O A EL HIR L1554 DOWIE % ¥ 5%
THILENTE, THUOORHEDENBIT 25, WA DA EIEIR D FERE I B G- L T 5 1T geE 7S
HbH., LizhoT, INHLD4WEIE, EHEOZKI~— 7 —B L OMEIMLEEO~—F — & L THIH
TR B 2 EHEENS.




