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BEEE Y R b
ILC3 (group3 innate lymphoid cells)
ILCs (innate lymphoid cells)
A #—u A % (interleukin, IL)
REG3y (Regenerating islet-derived protein 3-gamma)
CD (Crude diet)
PD (Purified diet)
SPF (Specific pathogen-free)
BSA (Bovine serum albumin)
PBS (phosphate-buffered saline)
EdU (5-ethynil-2'-deoxyuridine)
EDTA (ethylenediaminetetraacetic acid)
HBSS (Hanks Balanced Salt Solution)
cDNA (complementary DNA)
PCR (Polymerase Chain Reaction)
SDS (Sodium dodecyl sulfate)
SDS-PAGE (SDS Polyacrylamide gel electrophoresis)
2-ME (2-mercaptoethanol)
TBS-T (Tris Buffered Saline with Tween 20)
HRP (Horseradish peroxidase)
7-AAD (7-Amino-Actinomycin D)
16S rRNA (16S ribosomal RNA)
CFU (Colony Forming Unit)
GC-MS (Gas chromatography-mass spectrometry)
Fixable Viability Stain 780 (FVS 780)
HE (Hematoxylin Eosin) 44
GO (gene ontology)
KEGG (Kyoto Encyclopedia of Genes and Genomes)
DAVID (Database for Annotation, Visualization, and Integrated Discovery)
Th (helper T)



1. P

B T REBEFOH - BINDOEG L LCHREET 52— T, IBENICIZIBPME HIR
HIAED) Tn ERR A IR BYIDBFEET b, D720, B ERICTITEYDEREANZ T DA
U THEESIER I T 5, Bz, B BRI IE 24 F v v 7 v avic X Dig
A LT s 'y B FRAHIAEIE 3-5 HRE @R (X —v A —ov—) 2 L, B
AP G E 2 Z T -l ez T L willld~s EZHz 22 LT . 2D
T aRAMEREL T3 3, 7 B g0 —FE T H 2T I L T v L IR B AR
S EAET Bt B EEGHIIE DR IC 13k~ e FEHARBIL Th h . BEVoEEZH<
T, PN EANY) TEERL TV, Ibic, BERE (27 7 ) ICHET 58
A— MR IR X v X B REAET D 2 & TRIERICN T 2L o8 ) T 2K
LCTw3 % Zokdic, BERICITEMCTEMKE Y THREGPEREI N TH Y. Wk
RPLEIEMEM DEN~DIRAEZH TV S, I EEoNY 7 Ok ic X 2 BE EEMED
JUEIR. YV —F—H vy MEEEEZGI R L, BEREEFE T ) v~F 8 %
FMEUAE e &, A B REBEORIEICES L Tnwd % chbomEid, BEX
AN TR EFEEEOMFFICEE CTH L L BRRT S,

EAFEDWFRIC X 0 W LY THREDHEFFIC B VT, IENMIE DA S EE TH
52 EBWMEINT S, PIZIE—HOBNMEZ. FEIcEs»T 3 BIHRY v oS3k
(group 3 innate lymphoid cells: ILC3) 2> 5 D IL-22 FEAEZFFET 22 ik b, B EKEE
[ ICFIR T 2 HERRIE~D 0-12-7 32— 26 (7 22 04b) 258 L, BERGYED
FIEY A 27 232 12, 2 BNMIEARE T 277V 2 ) vR U KSR LD
EYIBEE#E 7> F ¥ 2 — ¥ (microbiota-associated molecular pattern) (%, KiLHIE X v ¥
278 (REG3y % Lipocalin 2 72 &) OFEA%ZFE T 2 31, 20720, ME~ Y XA TIIHL
R ) P, PlEE v A EOEEREAYT 5 1 $7-, BNMEZHED N7 v X
B (TAARNAF =V R) W 24 My v o vaviBiEses 0ceicky, B
EiEEEEITTEZ RS T, b oG b BBNMES I LY TEERE DMERRIC
BETHLHEDBREING,

IEPAHEE 1< X 2 15 BN ) 7T REREMERR ICIT BB R & g8 % KT 3, Bl 1XBA
HHE 1 BEIRAE &2 FREH 3~ 2 C e X v MBHIENRE (FFEE. 7o vt v G, B&EE7x
L) A FEAT B MY, BRI B LT LT v O TS TH 5 MUC2 DFEA
ZiEEL 2, BFlE. Yo vAd vigE, B X ORI, B EEMEo % — v A — N —%55E
T 5%, T/, BEERIIKEESEFER T (hypoxia inducible factor la: HIF-1a) #5553 % Z
ET XA MYy oy avEREEICT 5 2, X 5T, Lactobacillus 23FEE T % FLIE L.
MRt D FHERRH I BRI oW 25555 5, FLBRIZ 4 — Mlllg e, £ D BT
JE AT 5 [ RAMICD Gpr8l ZAMIT/EM L. Wnt3/B-catenin AT 15 b B R
NaDEhE L s b 2558 d 5 ¥, 2D EREL 5 2 72~V ATl KilE D& X 2
WA L. Citrobacter rodentium &G\ X B R AL T 2 2, 72, w2 BT ¢



7=~ v A Tld. Bifidobacterium <° Lactobacillus, Clostridium, Bacteroides 7% & 3/% L .
Oscillibacter < Desulfovibrio 7% £ 03813~ % *, Bifidobacterium <° Lactobacillus |3 % 4
My vy a v ERBEICT 57T Y, Oscillibacter X Desulfovibrio 13 15E 78
ZIEXE 22, 2oz, BEBEEEICIY 24 Y Y v 7y a v Ol ® LR
J& DEEL 3 FFE X s, IERIEEAE~OMFEHERT v F ¥ v O ADMEHES
5 13,25,310

AgEic BT, BER Y AGEEFENHICE 2 2 2IO5H L 7, EREIMA
DfEEHL. FEHEREL (Crude diet: CD) & AE8EAR}L (Purified diet: PD) DK% < 2 ff#HIC
SEEING (LAT. FEHEERZ CD. AR Z PD L ZNENFT 5), CD IFKER
FyERIY T4 v va - EORARHKERETHKIN TS, EBEOHTFIC
Mo, Rl T® 2 —77 . RIAHKRERZKET 2 2 e AL TWw 570,
FRICIG U CREEDRBRZPME 2 IIRBIE2 2 L ZWNEETH 2 2, £72. CD D
EMEARRGHREIAMIN TR W & 23% (| BLEREE LB OINE S 72 LIt U T
JFMEIZEE T2 eB3H52 00, vy METREBRDTDONTV IS DL EEbN
Tw3 2, —J7, PD F. HEA VI —VRZ—F, ru—R¢ ot ns
JEM BT ENTE Y, ZORARELIRFINTHE L0, FEDKREZRLIR
MEZIIRBIE 2T EHBAEETH % 2, Z D72 PD 1Tk 4 EY:, RES DO
FICHHIN TS 2, LA L7aAS, CD & PD TIIKEMBSEZR D, Hlx 13 CD Ik
BRI O = AL F—JR L 7 2 BV B E ICER REEDOH 20%) L TWw3 25,
PD DEVMHMEEGEIIN SHIRETH Y, X DT LA L IIRAEEEYMH S 5
Ao —ZTHERIN TS, LITHZEIC X . PD BEEXE TICH 2 2 E M &
. Bz EPD BE~ Y A CIHAMRROMP A v R Y VIBES P TV RT IS —KIRE
B EF L. HRICE T 2 IFE G 2 3, PD #HEIXEHEMHRA L 22T 1
<V ACETG RO mEZHEST 2 2 LIck ) TR T VHES LY T
L (DSS) FEM AR ZHE IS 2, —J7. PD B~ v xTli. KIBEENEYH
DT I WEREPET 35 Z LI X Y. Clostridioides difficile D R X L5 ¥, 2
OO, BEHSE FAEEIC KT THEOEEEZ B L TWb, LaL,
PD 23 b AL NI R 1 ST 3 I O W T AR RS W, £ T TRIFZE
Tlt. PD B G L EMINEE X CIBNMER ICS5 2 28 2 T2 2 L2 HIL L
7z



2. EEWHE
2.1. A
AWFFEICEE L, A L 72 i3 2 U T Icil#fl 3 5,
Mildform (Fujifilm Wako)
D-PBS (Nacalai Tesque)
T X/ —)b (Nacalai Tesque)
Hematoxylin (Agilent Technologies)
Mount-Quick (Cosmo Bio)
Click-iT Plus EdU Cell Proliferation Kit for Imaging and Alexa Fluor 594 dye (Life
Technologies)
OCT Compound (¥ 7 77 74 V7T v 7)
A X /) — ) (Nacalai Tesque)
Avidin/Biotin Blocking kit (Vector)
Hoechest33342 (H3570, Life Technologies)
ProLong™ Gold Antifade Mountant (Invitrogen)
4 kDa FITC-dextran (Sigma Aldrich)
~o% ) Y (REHEE)
RPMI1640 551l (Nacalai Tesque)
Newborn calf serum (NBCS) (gibco)
Fetal calf serum (FCS) (gibco)
HEPES (Nacalai Tesque)
Penicillin/Streptomycin (Nacalai Tesque)
Dithiothreitol (Nacalai Tesque)
Liberase (Roche)
DNase I (Roche Diagnostics)
Percoll (Cytiva)
eBioscience™ Protein Transport Inhibitor Cocktail (500X) (Thermo Fisher Scientific)
FVS780 (BD Biosciences)
7-AAD (BioLegend)
NucleoSpin RNA Plus kit (X 71 7 >3 4 )
Qubit RNA BR Assay Kit (Q10210, Invitrogen)
Collibri 3’ mRNA Library Prep Kit for [llumina Systems (Invitrogen)
AMPure XP beads (Beckman Coulter Life Sciences)
Sepasol (Nacalai Tesque)
7 a v )L L (Nacalai Tesque)
2-7'm ¥ 7 —)v (Nacalai Tesque)



JER7K (Nacalai Tesque)
ReverTra Ace qPCR RT Master Mix with gDNA Remover (TOYOBO)
SsoAdvanced Universal SYBR Green Supermix (Bio-Rad Laboratories)

Pierce Rapid Gold BCA Protein Assay Kit (Thermo Fisher Scientific)
PVDF Blocking Reagent for Can Get Signal (TOYOBO)
Can Get Signal Immunoreaction Enhancer Solution (TOYOBO)

Chemi-Lumi One L (Nacalai Tesque)

Chemi-Lumi One Super (Nacalai Tesque)
QIAamp PowerFecal Pro DNA Kit (Qiagen)
b Y R - SERERRAEE pH 8.0 (Nacalai Tesque)

1% (Nacalai Tesque)

YL F )T —7 ) (Nacalai Tesque)
S-sulfosalicylic acid (Fujifilm Wako)
ethylbutyric acid (Fujifilm Wako)
N-methyl-N-trifluoroacetamide (Sigma Aldrich)

2.2. W
ARIFFEICEE L. 8L 7 E i % AN IS 3 5,
20 mM EDTA in HBSS (20EH)
AE BRAS IR
HBSS -
0.5 M EDTA 20 mM
IM HEPES 10 mM
Penicillin-Streptomycin 100 U/mL penicillin & 100 pg/mL streptomycin

2% NBCS in RPMI (2R)
HAE AR L
RPMI 1640 L-Glu (+) -
IM HEPES 10 mM
inactivated NBCS 2%

Penicillin-Streptomycin

100 U/mL penicillin & 100 pg/mL streptomycin




2% NBCS in PBS (2P)

AE BRAS IR
D-PBS -
inactivated NBCS 2%

10% FBS in RPMI (10R)
AE BRAS IR
RPMI 1640 L-Glu (+) -
inactivated FBS 10%
IM HEPES 10 mM
Glutamax (100 x) 2 mM
55 mM 2-Mercaptoethanol 55 uM
Penicillin-Streptomycin 100 U/mL penicillin & 100 pg/mL streptomycin

BRI
HAFE RS
2R -
Libearase 0.2 U/mL
DNase | 0.1 mg/mL
Percoll A
90% Percoll 2R (LN
40% Percoll (4:5) | 2.22 mL/tube 2.78 mL/tube 5 mL/tube
80% Percoll (8:1) 1.78 mL/tube 0.22 mL/tube 2 mL/tube

23. ik - L2 F v - RPLTFTEY Y
AL, FHLZFRPUK - L2727 F v - AL TP TEY YR TICEHHET 5,

Antibody Cat: Clone Conjugate | Source
Immunohistochemistry

Anti-Ki67 GTX16667 | SP6 GeneTex
Anti-Lysozyme C sc-27958 ployclonal SANTA CRUZ
Anti-TFF3 RQ4090 ployclonal NSJ Bioreagents
Anti-Muc2 sc-15334 ployclonal SANTA CRUZ
biotinylated UEA-1 B-1065-2 Vector

Goat anti-Rabbit [gG A-11070 ployclonal | AF488 invitrogen




Donkey anti-Goat IgG A32814 polyclonal | AF488 invitrogen
Donkey anti-Rabbit IgG | A32794 polyclonal | AF555 invitrogen
Streptavidin 405237 AF647 BioLegend
Immunoblotting
Anti-REG3G ab198216 polyclonal abcam
Anti-HMGCS2 AV41563 polyclonal Sigma-Aldrich
Anti-PDK4 ab214938 EPR19727- abcam
245
Anti-PPARa sc-398394 | H-2 SANTA CRUZ
Anti-FABP1 13368 D2A3X Cell signaling
Anti-pSTAT3 9145 Tyr705 Cell signaling
Anti-STAT3 9139 124H6 Cell signaling
Anti-B-actin 010-27841 | 6D1 Fujifilm Wako
Anti-rabbit IgG 7074S polyclonal | HRP Cell signaling
Anti-mouse IgG 7076S polyclonal | HRP Cell signaling
Flow cytometry
Anti-CD16/32 101302 93 BioLegend
Anti-CD24 567383 30-F1 PE BD Biosciences
Anti-CD326 (EpCAM) | 11-5791-82 | G8.8 FITC Thermo Fisher Scientific
Anti-CD44 17-0441-82 | IM7 APC Thermo Fisher Scientific
Anti-CD45 25-4317-82 | 30-F11 BV510 Thermo Fisher Scientific
Anti-CD4 103137 GK1.5 BV786 BioLegend
Anti-CD3e 563877 145-2C11 FITC BD Biosciences
Anti-CDll1c 100204 N418 APC BioLegend
Anti-F4/80 20-0114- BMS APC TONBO
U025
Anti-B220 123116 RA3-6B2 APC BioLegend
Anti-CD8a 17-0452-82 | 53-6.7 APC Thermo Fisher Scientific
Anti-Foxp3 100712 FIK-16s FITC BioLegend
Anti-RORyt 11-5773-82 | Q31-378 PE- Thermo Fisher Scientific
CF5%4
Anti-1L-22 562684 IHSPWSR | PE BD Biosciences
Streptavidin 12-7221-82 PE-Cy7 Thermo Fisher Scientific

24. EREES X URE




FV3000 (Olympus)
FARBAIYEE (Leica Microsystems)
Infinite 2000 (Tecan)
T100 Thermal Cycler (Bio-Rad Laboratories)
CFX96 Real-Time System (Bio-Rad Laboratories)
NovaSeq 6000 (Illumina)
I=7u7 47V Tetra /L (Bio-Rad Laboratories)
X7 —o3w 7 HC (Bio-Rad Laboratories)
Amersham ImageQuant 800 (Cytiva)
Shake Master Neo (Biomedical Sciences)
Mupid-2plus (X 71 7 234 F)
Printgraph Gel Documentation System (7 k —)
MiSeq (Illumina)
FACS LSRFortessa (BD Biosciences)
FACS Celesta (BD Biosciences)
GC-MS : IMS-Q1500GC (Japan Electron Optics Laboratory)



3. ik
3.1. EEEY - R

3 8B D BALB/cAJcl ¥ 7 A5 X N BALB/cCrSlc ¥ 7 2%, ZNZ NWHAZ L 7K
2t (B HAEES) 3L U027 K — v 2bkar GHEAEES) X WAL 72, Lers-
EGFP-ires-creERT2 ~ 7 A %, Jackson Laboratory & Y A L 7z, ~ v R ICEHEG]E} (CD)
& LTCE2 (HEZ v 7) 72 13FHER (PD) & LT AIN-93G (4 U = v X VIEERE)
X E 2%, FFEBRICHEAL 72,

< 7 A FEERRAR ALY E . 72 ZEERERETT v 2 — B
K - BT v 2 — BYIEE ERIC BT SPF R T CHE L 72, £ TOBYFER
3. BERARFHVERZES MEXIEEORE Y AT L5 2 5B ORI, 7K
TS A2022-009) B X CENZEFRERIIE v X —EEBERES (HLEOEEL
FRREIC 1) 2 BB ORE, HKGEHFS 2023-A044) DAEGRD T EML 72,

3.2. HEBFEREN - REREBSITL 7 FVRE

CD ¥ 7213 PD % 3B I g2~V 2 /NG ERHH L MG R S 2 81E L 72,
BENEY % PBS TRV L 2%, fEElN9 IV A%, JEHICEEA T Mildform T
—WRIEEE L 7z, PBS IS E MMz B, X7 7 4 vicEd#E L, 5 um QYA
ZER L7z, BUIR ZF Ly TN o 74 v L, T X —WIKERBP TR 272
%, ~~bF Y vz AT TRRE L, A7 4 FliE Mount-Quick % A\ TH A
L7z,

fiios5 7 4 v LY % 10mM 27 T v EEEER (pH6.0) ., BT L v T 10 2
g2 Lk Y PURIIEL 21T o 72 W HIfE, A & 7 — ATl % 170,
3% BSA GH PBSIB T oy ¥V /L, L7 F VREEITIHAIL. Avidin/Biotin
Blocking kit Z T, WEHEAF v 7wy v 7 ZBINTHEML 72, D% —X
iR E ket F vy 7 F v 2GR L 2P Ic U %2 4°C T f v F 2
— F L7z, PBS Titirie, SR KPR E 2 3HEERA L7 Teyve
Hoechest33342 Z &M L 7z, i< 1 Kiffl 4 v F =2 _—+ L7z, PBS T4,
ProLong™ Gold Antifade Mountant Z W CRAZ 4 FZEH A L7, A7 4 Fix FV3000
(Olympus) % F\CHI% - {5 % 17\, Fiji (Imagel) THNTZ 1T - 72,

EdU #5-1C X 2 M o Bk X, SefTiiige *%7 Icidi I N 52 SF ICE ML
7o FEF 24 FEREATIC Smg/kg @ EAU % IEFENELS L., 24 i@, Lo Hikic k
D /NS BREL, B0 L 72, PBS ICIEfER, MK Z 30% R 7 v — RIFHICER L 72,
B L 7% OCT compound IC L L, MEARER P CHkE X 72, (FRL 7205 7 o
yIpb, 7I7AFRAZy FEHWT 5 um OHFEVIR AERL 72, % D%, Click-iT
Plus EdU Cell Proliferation Kit (Life Technologies) D # i 7' 1 b 2 v icfEvs, EdU O ¥ 7'
N L 7,
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3.3. FITC-dextran I X 3 & bR i&E B FRER

FITC-dextran assay . Ishihara © DFw3L *® #ZFICEfi L 72, CD £ 7213 PD % 3 i
MBS &7~ 2% 4 KR X & 7-1%. 4 kDa FITC-dextran % A5 100 g 72 D 60
mg FIHE U 7z, #5500 45 70, MR % 4T, OIS X 0 I 2 B L 72, $7EX
LM IEE B IC~ Y v ERE L7z, iK% 4°C, 1,000 x g T 10 [0 L, A
L 72, MAE%Z PBS © 5 5@ L. #5E HEERE (Infinite 2,000, Tecan) % F
W, ISR 485 nm. FOLIER 535 nm TILSEH FITC-dextran ¥ ZHIE L 72, HiE
1. PBS TEMEA IR L 72 4-kDa FITC-dextran % F\VsTYERK L 72,

34. BLRREEY — F OB

W5 b ECHE o — b 1 Kimura & O FECHIEEE I X D ERILL 72, =7 X 2 g8l 15
EfF% % 30 mM EDTA &H HBSS ICiRiE L 72, K ET 10 5[4 v F 2 ~x— L L7z,
FRBEMEE T T 26G $HTE ) v RHWT, B EKYEY — P 2RIHEL 72, $FRELL
7 W bR HE > — bk, HBSS THEHER. LT 0% (3.5-3.7) ICfHEAL 72,

3.5. JB_LFZ RNA sequencing (RNA-seq) f&HT

FRoHGE G4 KXV EREE Y — F Z8H L. NucleoSpin RNA Plus kit
(MACHEREY-NAGEL) % F\>C total RNA % fififfi L 7z, Qubit RNA BR Assay Kit (Invitrogen)
% T RNA R % i€ &%, Collibri 3’ mRNA Library Prep Kit for Illumina Systems (Invitrogen)
RV, BE T 0 b aicfEvecDNA 74 77 ) —% &AM L7z, DNA 74 77V —ik
AMPure XP £ — X (Beckman Coulter Life Sciences) % Fi\» TIEHL - J&#fi L. NovaSeq 6000
(Mllumina) T 300 bp paired-end read T —7 ¥ A L 7z,

7 — 2 fi#Hri. £9. FASTQ 7 7 4 L%, STAR (version 5.01) ZflwT~v Y 7 7L
v A7 7 L (mml0) i~y v 7 L7, % D% RStudio (RStudio Inc.) % FH\W»T R Ti#Efn
TRPOEEEN 2T o720 T —2% RICA VF—F L, 2D DESeq2 Xy 7 — %
FHWT#T L7z, &% v 7V ThHEE 10 Ay v P REOERT2RE L. ERLZ1T o 72,
g fi <0.05, | Log: (Fold Change) | > 1 DB f{n 1% [ R IFBLE(L T (differentially expressed
gene) | LEFE L. HICNT 2D 72 4, Volcano plot (X R =~ KN EnhancedVolcano
(https://github.com/kevinblighe/EnhancedVolcano) % IV NTHERL L 7=, Gene Ontology (GO)
T U vF A MBI Kyoto Encyclopedia of Genes and Genomes (KEGG) /N A 7 = A
fi# HT 1% . Database for Annotation, Visualization, and Integrated Discovery (DAVID,
https://david.nciferf.gov/) *!' & VT3 L 7=, Biological process ontology > GO 777 =V
— & KEGG /XA 7 =A%, ¢fE <0.05, | Log:(Fold Change) | >1 & L C[AIE L7z,

3.6. cDNA &H¥F X UEE PCR (qPCR)
FREDTTE 34) X WG EEHEE Y — F ZEREL . 1 mL @ Sepasol (Nacalai
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Tesque) HCHEEL 72, Z Dk, W7 a0 Farichtn, BEEEES —F XD total
RNA Zfifitti L 7z, filith L 7 total RNA Z$M & L. ReverTra Ace qPCR RT Master Mix
with gDNA Remover (TOYOBO) % HV T ¢cDNA % &k L7, Z D%, SsoAdvanced
Universal SYBR Green Supermix (Bio-Rad Laboratories) % T, #5710 b 3 /u|(2f
VN qPCR #1757, PCR (% CFX96 Real-Time System (Bio-Rad Laboratories) % FH\ T3
B U= I RBUL RpI32 2T AF—E LV 78L& L, AACHIEIZ X 0 it L
oo AR THERH LT 74 ~—%, LLFTORITTT,

Target gene Sequence
Hmges? Forward 5’- ATACCACCAACGCCTGTTATGG-3'
Reverse 5’- CAATGTCACCACAGACCACCAG-3
P Forward 5’-AGGGAGGTCGAGCTGTTCTC-3'
Reverse 5’-GGAGTGTTCACTAAGCGGTCA-3'
Forward 5’-GGGAAGAAAATCAAACTCACCATC-3'
Fabpl Reverse 5’-AGTTGTCACCATTTTATTGTCACC-3'
Forward 5'-AGAGCCCCATCTGTCCTCTC-3'
Fpara Reverse 5'-ACTGGTAGTCTGCAAAACCAAA-3'
Forward 5’- CAGTGGGTGGGCATCAAT -3’
Futl Reverse 5’- CCACAGACATACAACAAAGC -3’
Fu2 Forward 5'-TGTGACTTCCACCATCATCC-3'
Reverse 5'-TCTGACAGGGTTTGGAGCTT-3'
Rpl32 Forward 5-TTCCTGGTCCACAATGTCAA-3'
Reverse 5-GGCTTTTCGGTTCTTAGAGGA-3'
Reg3b Forward 5'-CAGACAAGATGCTTCCCCGT-3'
Reverse 5'-CTAATGCGTGCGGAGGGTAT-3'
Forward 5'-CAGACAAGATGCTTCCCCGT-3'
Regde Reverse 5'-GCAACTTCACCTTGCACCTG-3'

37. AL 7uavy}b

Lok 3.4) X VG EEHEEY — b A HEEL . 1 mL @ RIPA buffer (0.1% SDS
FXW10mMNaF 2 &) RFCHREL 72, KET30 WA vFa—F LK SV
TV % 4°C, 10,000 x g T 10 pfhiE oL, EEZEINL 72, & v X 7 ERIE X, Pierce
Rapid Gold BCA Protein Assay Kit (Thermo Fisher Scientific) % > CTHIE L 7z, LiFIC 2-
ME Z&UH v TNy 77 —iRiiE A, 95°CT 5 &S €7z, XDtk v 7
N% SDS-PAGE I L. £ v 7L v (Immobilon-P, Merck) ICHEZE L 72, 5514, XV
7L v % PVDF Blocking Reagent for Can Get Signal (TOYOBO) T7' 1 v ¥ v 7' L 724&,
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—RPUEE R 2RI AN, ERT IR v F 2=+ L7, TBS-TTA VT
L v % Geits. HRP BGR XY Z FHR L 723 ic TEIR < 1 B A v F 2=}
L 7z, TBS-T TyEi#{%. Chemi-Lumi One L (Nacalai Tesque) ¥ 7z |3 Chemi-Lumi One Super
(Nacalai Tesque) % > CTIL4-FE)E & ¢, ImageQuant LAS 4000 (GE Healthcare, Little
Chalfont, UK) Z W T L7z, »¥v F O8I Fiji (Image)) Z AW TER L 72,

38. BEEMEO 70 —9¥4 b XY —fEbT

I5E MR % 2% FBS. 1 mM EDTA., ¥ X T8 I mM dithiothreitol % & > HBSS 1, 2%
PICHRE L 72255 30 04 v Fax—b L7z, vty b CLEEEZIEEEGRE S
FIEE X 272, 0.125 mg/mL Collagenase (FIJEAf2E) 35 X O 0.5 mg/mL DNase I (Roche
Diagnostics) % & RPMI1640 & HICT 37°C T 5 A4 v Fax—1+F 52 & T,
15 bR MBS % BAE L 72, BREX L 7= % §iT CD16/32 (FeyR) Pifkic L b 7 my v 'L
e, HAKEERPIE B Lz, ZD%. 7T-AAD I X D SEAMAE & i L. FACS
LSRFortessa (BD Biosciences) TEHT L 7z,

3.9. JEPIMIE 7"/ L DNA s ¥ X UF 16S rRNA BIG T @7

~ 7 A% fEElte. BENEY S X CHEGHEBEZ BRILL 72, 9 7L QlAamp
PowerFecal Pro DNA Kit (Qiagen) ffJ@D#hii# % 2 mL -~ — FF 2 — 7IC A#,. Shake
Master Neo (Biomedical Sciences) T 10 77t & — X L 72, % D%, QlAamp PowerFecal
Pro DNA Kit (Qiagen) &L 7' 1 b a2 W ichit - THWNMIE S/ 4 DNA ZiiH L 72,

16S Y &Y — L RNAGRNA) 7/ &7 4 77 U — %, Komiyama 5 D * IZ5o#k X
N7ZJTETEHER L 7z L7247/ 2 DNA % 10 mM Tris-HCl buffer T %, 16S rRNA
V3-V4 FEISICRR R 7 77 4 ~— (Forward: 5'-CCTACGGGNGGCWGCAG-3', Reverse:
5.-GACTACHVGGGTATCTAATCC-3") & KAPA HiFi HotStart Ready Mix % I \>. Amplicon
PCR % %EJfi L 7z, PCR FEY)% AMPure XP beads IC & o CTHF# L 72#%. Nextera XT Index
kit 3 X U" KAPA HiFi HotStart Ready Mix Z F{\»C, ¥ v 7V T L I3 R R 54 v T
v 7 ABEH| % AL 72, PCR FEY) % F3E AMPure XPbeads IC & - TR L 72%%. 10 mM
Tris-HCl buffer THMR L, 7= L7z, &L 72 16SIRNA 7 7 L7 4 77 Y — I MiSeq
(Illumina) T 300 bp paired-end read T —7 ¥ A L 7z,

3.10. BEPHHIE =EHT

15 P T 25 O fEdT 13 . Komiyama © D &L * ICECHE D % VW CTHEME L 72, Bowtie2
ZFHWTIEES 7 L DNA B % R L 721%. QIIME2 (version 2020.8) % F\»C FASTQ
77 ANERN LT, ¥ —7 v AT — &1 Qiime2 paired-end demux % F\ > THA L 72,
Z D% QIUIME2 @ dada2 77 74 v AL CrY I v/ L, =7 —BA%ZBREL 7%,
B D 7 FA 17581, SILVA 132 reference database (SSURef NR99 132 SILVA) X}
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L C. QIIME2 ® feature classifier plugin % V> T2~ X 4 7z naive Bayes classifier % >
TITo 72 B, ZHihE QIIME2 @ align-to-tree-mafft-fast tree % F\» TIERK L 7z, % Ek
T 12 QIIME2 core-metrics-phylogenetic analysis % F\> T3 L 7z, -l & O X7
TE & |3 taxa collapse QIIME2 plugin % F\»CEIR L 7z,

3.11. qPCRER X 3REROTE

1o NAHEE DR EUE. Komiyama b DFX ¥ #5#HI1C, qPCRICK W iERE L7z, kil
DI (3.9) 1T X v L 727 2 2 DNA I X O SsoAdvanced Universal SYBR
Green Supermix. 16S rRNA V3-V4 fHIBICFf 2172 7T 4 = — % iR & L. CFX96 Real-Time
System (Bio-Rad Laboratories) % H\ T PCR % i L7=, MREARIZ., KIGE S L
724 JDNA A X H—TF (1x10'-1x 10° CFU) % W CTIERK L 7=,

3.12. EEREFHEMEEC X 2B ERESHE OB

G Z R L. BENAEY % PBS TH W L7, M#EVIVEE, vV avh
IV CHEE L7z, ffRk%E 2.5% 7 v 2T AT e K 4°C T—BuiEEE L7z, 0.1
MPBS Ty, 1.0%PUER{LA R I 7 L 4°C C2 K] ZXREE L 720 v T NM% T
& —=)THiKL, AR SR (CPD300, Leica Biosystems) THZMEX 7z, v 7L
EAT—VICEE, BEMEI A v 73 —%— (sc-701, SANYU ELECTRON) % T,
SmA DERT 60 R, Pt-Pt 2Bl a—T 4 V' Lic, a—T 4 V7 L7zH v T NIE,
FETRE FEEMEE (SU6600, H3Z N4 7 27) ZFWT 5kV CTHEHIRIL L 72,

3.13. BREARZYHERREEOHE

HEANEY B X CEBENAEY R OEEIEERE (X, Furusawa, Isobe B i 4 % 5%
o, HARZa~ 777 4 —E&9ME (GC-MS) ZFHWTHHr L7z, BIBERNEY S X
CEBRNEYZ 2 mL ~— FFa—7IC A, @BMKFTC3Immoyra=7ev—X%
F\>. Shake Master Neo (Biomedical Sciences) T 10 77 [k L 72, Bl % 4°C,
10,000 x g T 5 ZrfiE O L, EiEZAREUL 72, BIEIC 20%D 5-A k3 Y Fuffs L O
I mM DT FVEEEE & i 2. 720 3 v 7% T 10 A4 v F 2 ~—F L., 20°C, 15,000
xg TI5 7m0 LTz, ¥V TN 3T%ERIAIR N Z 722, Y ZF AT —T 2R,
FET IS HEANLT v 7 A LT, 20°C,

15,000 x g T 5 43 0%, LEZEULL ., 1 g/mL @ N-methyl-N-trifluoroacetamide % /I
ATze ¥V TNEEMTA vV F 2= L, GC-MS (JMS-Q1500GC, Japan Electron Optics
Laboratory) % F\»Cotir L 7z,

3.14. NBREEESERE» > O REMEOEME X 7 u—% 4 F X F ) —BIT
/NGRS RS JE 2> & @ G yZ Mg o BiEfE 1%, Furusawa. Shiratori & D % #5%
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T, —HPZE L CEM L 72, /N % 20BH #3H . 37°C T30 il 4 v F a2 x—F L,
Kl X Ol LI 2 B D B 72, MRk Z o~ 3 Ol L 7212, BERIZ A, 37°C
T30 4 v ¥ 2=+ L7z, ZD% 100 pm LR+ L —F — CHlll il & E W % 8
L7z, MHRCRREE % 4°C, 500 x g T 5 7rffid.0f%. MifE% 40% Percoll ICFRR&#E L, %
A — b % FW T 40% Percoll @ FJEIC 80% Percoll #iEA L 72, Zi#ICT 780 x g T 20
SREG L7z, RimoMAigZEIL L, 4°C, 500xg T 5@ 0T % 2 & /NGRS
J& 7> & G % B L 72,

ex vivo \ICBF 594 + 14 VELERBEDOKEEIX, Talbot DR X ¥ & I1C, —HlK
2L CHEML 7z, BEEL /il z ., 10R I IC T 37°C T LS RfEIA v F 2 _X—F L,
Z Dt v EEEIAER A 7 T ED 10R R, 37°C TE HiC 1.5 K4 v
Fax_— L7z, 2P IR CHHEE. PL CD16/32 (FeyR) FLiRAR CHIIE D Fe 2 /K%
7wy kv %, EREERYURZ RN L, EHSFIT T 40, 30 A v F 2=+ F
%5 Z L TR % B4 L 72, 2P W CYEIF#%. Foxp3/Transcription Factor Staining
Buffer Set % i\ TK ET45 04 v F 2 _— 35 2 &, MEEE & EBUE % 1T
57z, 2P VI CUEHR. HOUEGRIUAZ AL, BIMIC T4 A4 v F 2=+ 53
& CHREANPUR 2 et L 72, 2P IR Tt . FACS Celesta (BD Biosciences) % >
T7a—H%A4 b A MY~ ZITo 72,

3.15. HREHENT

FEETEMT I 13 GraphPad version 9 Z{#/H L 7z, {E X {8 (SD) THL 7z, 2
e D Ml D 72 DFEFHENTIC X, B2 R S N 7256 13 unpaired ¢ E. 5
TELD LA 1T 1E Mann—Whitney @ U BRIE %17 o 72, 3 #ELA L O VFIME D 7 D KR HEbT
IZid. —JCACE T HX I HT (one-way ANOVA) E 72 13 —JCHECE 72 U T (two-way
ANOVA) %47\, E0HE % 8%, Tukey WUE £ 72 13 Sidak % B HLERE % V- C
I L 720 p<0.05 Kimi Z el FIAEZE & HE L 7z, HEHUEEMIX. p<0.05* p
<0.01%%, p<0.001%*%, p<0.0001%*+* &KL 7,

FHER 7 FERE O FAAE = O LRI, linear discriminant analysis effect size (LEfSe) % F\»C
Web # 4 I I (https://huttenhower.sph.harvard.edu/galaxy/root) T L 7z, 2 #EfID B
%M D7 1% QIIME2 | ¢ PERMANOVA % F W T L 7z,
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4. #HHE
4.1. PD REIBERZ —vF——%WHI$ 3

%3 38D BALB/cAJcl ~ 7 ZiC, CD % 7213 PD % 3 B[S X &, PD EBEH
B2 2% BEE L 72, PD ICH~_T CD TIIHNERD 72 ) OKEMH 15%(K
WS (£ 1D).CDHE~Y 2 L PDEH~Y 2 T3 1 HH 7Y OEHELK 10~20%
Yidotz (M1A), 2070, 1 HH7- ) 0Bl A v ) — Rl cHRFEETcH L (K
1B). PD HHEHIC X 2 REOHFELRZHIIZED bNah o7 (K 10), —f. 3 HEEDE
B TR SN O RE 2 B L 72655, PD 8~ 2 Tl3 CD i~ v Rickk~x T
NGO R X BPEEICHEML T (X 1D),

Z ¢, MREIC XV IG ERDOIREZBIZ L 72, HE ZofiE, PD #Hif<w v *
DEGTIE, 71 7 FESXVOCREROFEELRFEMEIZED bz (X 1E), MAdEE~
— 7 —TH 3 Ki67 DRSEREH#{To7- L 2 5, PD B~ 7 2Tl Ki67 IGIEMATE DS
HEICHDY LTz (K 1F).PDEEHICX 227 ) 7 MR EMER O E EEMED
RB—= v F—N—DFPITRR T 2 5L 5 D570, EdU % H W CHEGEMIE O 5K
KB AT o7, Z DR, PDEE I~ XT3, CD #f~ v Riclk~T 27 V) 7 }EHH
b EdU Bk o Sein £ coBBEfs AR ICHEM L 72 (K 1G), 2D Z &H 5, PD
G A D & — v A — N = E T B & IRBE N,

—Ji. TR TR Bl & [FRRIC PDBEHIC X Y 7 U 77N KA L 7225, MER
FMEECERFEIE TH Y (X 2A). PD EBEHIC X 2 Kio7 Bl G E AL # b 20 5
nixh o7 (X 2B), ¥7-. PD B~ v 20+ {55 T3 EdU EGRMIE o g A
BICHAR L 7228 (K20), [ (K1G) LKL TZDEII/NI o, TNDDHGE
2o, PD HEHIZFFICEIGIC BT ERMIIED & — v A — o8 — 20372 & & HURE X
N7zo —J7. FITC-dextran ¥ 5-1C X V) PD BEHAGE EHMEIC S 2 2 2 % Bk L 7245
R, WHECIAEH DO FITC-dextran IWEICHE R EZ TR b o7 (K2D), 2D
&b, PDEERIIIGE OV o8 ) THEEICIIHEL G 2 hvweEzx b,

fev>C PD BEHAEIIGIC B\ C MR IC 5 2 2 B 2 Bl%E L 72, Hfliie~ —
71 —"T& % Trefoil factor 3 (TFF3) D¥E % 1T o 245K, PD BEIC X 2 MillufiofAE
REBIZED b o7 (X 3A), —/i. CDEf~v 2T PD #Eif~v 2Tl
lysozyme [HiE ¥4 — MBS EBEICHEHAD L Cnizzd, Z0EIEIrTH -7 (H
3B), % 7z. Lgrs GMER L erfiiaBudmft ciaF%E ch - 72 (K 3C), > T, PD
B2 G EEMIEOMLic G 2 2 BTN W EFE X b N,

42. PD RHEZ v I EELLTHHT 2

PD BEH23 5 LM IC G 2 2802 Qe o 2 c T 2 720, [mG BB XU
4585 E B2 D RNA-seq fEIT 2 EfE L 72, % OFER, CD i~ v X L ki L, PD {280
~ v 2[5 Tl 2,750 EETFOFKEAAEREICHEHD L, 3,013 BEFroRRIEER
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I B L Twiz (K4A).PD B~ v 2B W THEIED L 2B T ic2n»wT GO =
YUy F AV MENTIC X D BRRE R HEE L AR, ARSI, RIS R L
(response to other organism, response to bacterium, defense response, immune response, immune
response 7& &) ICBE T 5 Z L AR I Lz (X 4B, R 2A), TNOLDEIET 2 7 AX
—ICIX. Reg3bh ®° Reg3g e EDPIH A v X7 EH %Ak a— VT 2B FREEIN T (R
2A). $i\V> T KEGG 2 27 = A BT % 1T - 72 & & A . PDEEHIC X b uyZB#E 5 1 (Thl
and Th2 differentiation, Antigen processing and presentation 7% &) DOFEHBF TN 5 C &
IR E NI (K 4C, 3 2B), [AEEIC, qPCR DFEE, PD B~ 7 2 D a5 1 Tl Reg3b
B LV Reg3g DBIZTFHRIAVFARICHDY L Tz (¥ 4D), & Hic, PD HEf= v R T
X REG3y DR Z v X7 HL XAV THOHEICHFI NG 2 ERHL IR -7 (K
4E), LA L., "% — MlilED~— 1 —BIETTH 2 Lyzl OFEFITMH clEnFETH
5722 &5 5 (X 4D), PD EEHIZPIE & v~ 7 E DA Z T 5 75, <4 — e
DI R E BB G2\ 2 LR R I Nz,

—J7. T+ Z8#E T PD i~ v BT 2,741 BT ORKBAHEREICHD. 3,017
B TOREPERICER L (X 5A), PD B~ v RICEWTHEREBED L 728
FICDOWTGO LYY v I AV MEWWET - 72/55. JE % OHilfHl (regulation of immune
system process) “CHEEfCH (lipid metabolic process). A FEFE{CH (organic acid metabolic
process). 71V VI (organic acid metabolic process) ICBHE# T2 & & 238 5 AT 7%
-7 (K 5B, % 3A), KEGG »¥ A 7 = A it DGR, cytochromeP450 7 7 I U — % &
LS (Metabolism of xenobiotics by cytochrome P450, Drug metabolism — cytochrome
P450 72 &) 28 PD B~ 2 Cillfil X 2 Z A n&E sz (K 5C, 3 3B), [5G L ARk
IZ, PD #EEE~ 7 2D+ f551C 5\ ThH Reg3b 5 X U Reg3g DFEIADWA L T 7223
(X 5D). b DEIETORIL ~VIRE (X 4D) & HEL T4 CidEs -
Tzo TNODFERD S, PD IFFICEIGICEWTHE A v N 7 HOEAZIHT 2 2 &
DIRIE X Tz,

4.3. PD ZEIGIC I CREMTERERIL L 7 + v HREREFET 2

HE\ T PD B~ v R TREAHM L 7285 FICOWT GO =¥ ) v F X v MMiEht
ZAT o 72465 s B T REE K O RER R AENIC BRI 3 2 385 7 (lipid metabolic
process, fatty acid metabolic process 7z &) DFEHE L KHEMT 2 Z L AL IR 5 72
(X 6A, £ 2C)e KEGG VA7 = A @i % T o7& A, LF /7 — AR (retinol
metabolism) “CfEHEE 7 fi% (fatty acid degradation). peroxisome proliferator-activated receptor
> 7% (PPAR signaling pathway) 7z & ORI I BE - 2 &R T-FE 2 PD 5EH
KXV RHERTZ R EN (K 6B, & 2D), ZNHDERT 7 7 AX =TI,
PPARo *° % DI 4 F CTdH % 3-Hydroxy-3-methylglutaryl-CoA synthase 2 (HMGCS2),
Pyruvate dehydrogenase kinase 4 (PDK4), fatty acid binding protein 1 (FABP1) % %2 Z {13
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— N3 %238I5F (Ppara, Hmgcs2, Pdk4, Fabpl 72 &) 23& LTz (3R 2C, D), [FIERIC,
qPCR D FEHR. PD #HBEH~ 7 2R DRI TIX Ppara, Hmges2, Pdk4, Fabpl D385 7RI H
BT L Tz (K6C), %7-. PD B~ 7 2 Ti3 HMGCS2, PDK4, FABP1 D FHi A3
RSN ZBELRLTHERICHEML TWi223, PPARe OHEARZH)IFED b7k h o
7= (X 6D), PPARa IZEWNZEARD—FETH Y, Ml & OREBREICE W THE X
N5, PPARa i% PDK4 ¥ FABPl. HMGCS2 7x L O FH & FHEJ 2 L <. [EMiERE(L
7 b UIRERERE L, KR O A ¥ - E MR T 2EEE R0 2%, Z o
Zenb, PD BT Z0EG T, BEERIRILC T bV IEEKSFEI N TE D,
M friRy & ELLL 72 QIR & & 5 2 L AR I 7z,

—J5 PD B~ 7 2D+ 45 CRESEMN L 285 T2 onT GO =V Y v T X
Y MEN AT o e R R, 7P RER S FHERE. FIBUGE (regulation of signaling,
regulation of molecular function, positive regulation of response to stimulus) 7z & Ol i B4
I 22 EBHL IR o7z (K TA, F3C). T72. KEGG XAV = 4 T DAEH, B
H DIHILWIN (carbohydrate digestion and absorption) %, 77 b —XEB X UP~wv /) —X
Q3 (fructose and mannose metabolism). iR & /HEHTE (glycolysis/gluconeogenesis) 7x &'
PRI ICE T 285 77 7 A X —OREB LR L Tz (X 7B, £3D), 2
b DBEIRT 27 7 A X —ICE. Glucose transporter type 5 (GLUTS), aldolase 1A, retrogene 1
(Aldoartl), glucose-6-phosphatase catalytic subunit 1 (GP6C), aldolase, fructose-bisphosphate B
(Aldob), and fructose 1,6-bisphosphate (FBP) % Z L Z L2 — N 285 T TH 5. Slc2as,
Aldoartl, Gp6e, Aldob, Fhpl 23 & T\ 7z (£ 3D), TN b DorTit. BEEREND O BE
E~DT7 V27 + =2 DA L N2 ORONH#EZH>TE ¥, 2D ehb, PDIRT
“HBM BRI B CREE A 2 E T 5 AIREMEASE 2 b4, PD BEHIZ T 5 L MG TR
75 5 fUHMRIE 2358 5 2 L ARk I T,

44. PD REBFIcB T ER7a v {LE2FEET 3

RNA-seq ittt & 7 — 2 5> &, PD #2E~ 7 X D [EIIG T3 EE O FEFREG~D al,2-
7 a—REHBEFE LY 2 — N3 285 F TH B fucosyltransferase 2 (Fut2) DXV HE
KT (0.095 %) 32 Z &R I Niz, X HIC, MHIAEICHE W T LT v O-fE A NG
D7 A NALEFHEST LETH B B3gnt7 2 DBIET-HI, PD B~V R THE
IME T LTz (043 15), B LR D7 a2 afbid, FiC Futl B & O Fu2 I X - TH
HX2 3, Futl ZEEMICHEFL Tw3—J7, Fu ZERMEIC X > CFEI NS
TEMRHOGNTWS 3, qPCR T OFEF. CD BE & B L T, PD HETId Fur2 D FH
DBEBICHEAD LTt Futl OFBICHERZLITERD bz h 272 (K 8A), %
T, al2-7a—REFFRNICKIGT 5 L 7 F v TH % Ulex europaeus agglutinin-1
(UEA-1) ZH W<, PD DG ERE D 7 a s A fbic kIS THE%FH~7-, CD EfH~
7 A TIEME ERFERIM E . TFF3I Mg s L O lysozyme (514 ¥ 4 — + HIAEAN © FEAL 23
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WIILD UBA-1 BETH 0 . JEITi9E & Rk e B 2315 5 iz 5 (M 8B, C), —
J7. PD B~ v A Tid, »¥4— MEIX UEBA-1 G CTH - 7228, E LK B XU
ffEi: UEA-1 [2ETh - 72 (K 8C), & Hic, HIG EEMIEO 7a -3 A4 P A+ —
RNt %4722 2 A, CD B~ 2ick~<C, PDfBf~ 7 2 Cli URA-1"CD24 #Hi
REDEIGHIBEE 1T L Tz (K8D), L2L 7235, UEA-1'CD24 M &I i
AREBEHIZD SNh -7z (K8D), CD24 1Z-%4— Millfds X Gz
FRET L PHONT VS S, b DRSS, PDBEHIE Fut2 ORI % HIH] 3
22 L CHRE FEMaE X OMMiaD 7 a o b B IEIT 2 —. 3 — Ml 7
LI EE 5 2 W ERTRB I L,

4.5. PD BEAMIEZRZ KBS ¢35

fv . PD B GNMEEE IC 5 2 2552 % . 16S rRNA UL T-AEHTIC X Y #REEL
Too FATWIFRIC BT, BENEY) &REE Tl R 2 2 IBAMERK 2 5> 2 & 23
HINTWDE S, Zo7-oEIGNEYE X R % 50 CRILL . @iz 1T7 - 72,
ARFEETIZ, NEY%Z PBS T L 2% oGz i3 52 2 L ic kv, KilEE 2
Ll 7/ & DNA ZHhiH L7z, % DS, PD 2~ v X D [RIGNEY) < 125N
DL Z R TH % o ZHkME (Shannon index 35 X UF Observed ASV) DZH) %
WOl (K 9A). Ml CITAEREICHEML T (K9B), 7. weighted
UniFrac FRgic 50 { FEEEHT (principal coordinate analysis: PCoA) 1 & 0 | fE AR
DYV TNDEIREDHEE 23RS BERELZIT L7 25 IBENEY [p=
0.004 (PERMANOVA)] & X OKGEJE [p=0.003 (PERMANOVA)] O IC BT, PD
BHHICX 28E % B AHEOZHRE® b7 (K9C, D). FHHNMEORKEIS B
X OV LEfSe (T X % Bl O 7A/E & D L2 Ml F g L ~ v CfT - 2451, CD #Hfll= v
2 D IGE NEY) TlE Candidatus Arthromitus GEF segmented filamentous bacteria: SFB) &
WX 2) 3% KFFFEL T2 Iicif L, PD 8~ v X Tl Lactococcus <
Romboutsia, Turicibacter 7> 2 ICHEII L TWw7z (M 9E, G)o —77. MillEJEIC I\ T,
CD {BEH#E T3 SFB 25MBE (87 50-80%) TH o 7zDicxf L, PD EEHEFETIRIZL A LT
YEXF. Lactobacillus % Romboutsia, Turicibacter, Bacteriodes, Bifidobacterium 7= & Dl
WIEDS PD BECHEICHML Tz (X 9F, H), EAAE IS 2 v <l igihE %2
B L 7458, CD B~ v 2 Tt LEGMIIUZRM I SFB 23868 L T 2R T 03Miflse &
Nz, —Ji. PDEEH~= Y7 RXTIRIELALBIHE INZr o7 (K9), X HIT, qPCRIE
XV IBHMEORE R EZEE L 25, CDEBE~Y XA LKL, PDEH~Y X
DFEE I B W THIEED G B ICHED L7223, BENEYICE TR ELRLE) %52
Dol (K91,K)e THHDAGHRD L, PD HEIXEIGEGNM R, IR R
BICKE W E LG5 25 2 EipREI s,
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4.6. PD IZEIBFENEMFOEEEBREE CRELEL RV

WA 23 A 3 2 AN IE L FLIE I, B ER D2 — v —N"—%{RiET 2 2 &
BERE I T P2, 2 2 ¢, PD BV IBE WA PRERE IC 5 2 2 8 %2 ET L 7=,
CD f#f~v 2 Lt~ PD HEl~ v 2O FHENEY T CIIHE S X OO EE S H
B L Cwizd, 7e vt vigs L OCABOREIEERLB 2R hh o7z (K
10A-D), —J7. BIGHAYhOEEE, 7o vt Vg, BEE. B X OO wFhickwy
THMECHE LA XD o772 (K 10A-D), L7243-> T, PDEEHIC X 2[5 LR & —
vA—N— O, BERENOAEIEIEE OZLICITER L 2\ & F 2 bz,

47. PD I SFB 2@A X3 L CH LR OMWIEL ) THEEZIIHI 32

SFB (X[ LR D & — v F— =T 07 a2 At 12, JUE & v % 78 REG3y*® DFEL
FHET LIk B EEoNY THRER IR L, BEIRYE D FAE Y R 7 % ]
T2, 22T, PDEEHIC X % SFB DA A, B LR ) THERENIHI O R IA T H % 2o
AT Ao, BNMEHEOR R 2 2 DDA FESHHKD BALB/c ¥ 7 X ICE W T PD #HEH
BIGEEEEICS 2 BRI L 72, ShETOERTIZ, HAZ L TE 4B S H
ko~ A LUF, BhvvREeEMT5) EHWTEY, CD 2B R -E+L~T R
TG IC SFB 8% K EHE L T3 (X 9E-I), — /7=t 7 R4 — v 251 BELH¥K
D=7 A (LUF, 5ife~T 24 3) Tld CD BESKFE TN IcEs T SFB 2 FIE L 7x
W (K 11A), weighted UniFrac BEffEICED K B L kMEDET 21T o 72 & 25, IBEAR
MEBIUOHMEREOWTNICEW T ELYY R LGE~Y R TIRIELL 7 TR E—%
B LTH Y., Hic CDBHEEETICEWTEETH -7 (M 11B,0), 5~ 7 ek
F 2 F AR O RERCE G O i 2 Ml JE L < v TIT o 72 K53, Glfi~ 7 A TIZ PD 8
BHIC X D ARE (Bacilli) D, Faecalibaculum DOIEMHBE b7z (K 11D, E), ¥7-. B+L
<7 R LEREIC, 5= RICBWTH PD IC X Y KEEE oM E RSB B IS L 7=
(X 11F, G).

fewwT, SFBEE T (BE~vR) BIXOIEHEET G~ v R) iIcs T, PDH#
B3 LN Y THEREIC G- 2 D0 B I L 72 Z OFER. B~V X B X U5~
Y ZNFIICE VT D, CD HEEEREIC -~ C PD BRFREIC BV CNE O R X 235 L 72
B, REICIIAEELRL#HZRO o7 (K 12A,B), —/i. 7V 7 FEHBXVCEJU
T OB IEREIZ, B~ v A I PDEHICX VEEICHD L=, FlikE=y
ZTIZPDEEHIC X 2 E IR N A >7- (K 12C, D), X Hic, Fl~v Rk~
ThlfE~v ATl 7V 7 b K L O BdU Bk ie o B #hiEdE s % < (X 12C, D). 5k
<~V ATEGERDZ— v F— =SB LRI NS, UEA-1ICXk 3L 275V
ReofER, §th~v 20 CD B CIIME LK X UBA-1 BHETH > 7o ickf L,
PD {HEERE CIX UEA-1 [2YECTH - 72 (X 12E), —75. 5lfe~v 2Tk CD B IcE
WTCHIE L IE UBA-1 B2 CH o7z (K 12B), T b, El~v ATk PDEEHIC
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XY Fu2 OB TRESGI SN0 L, i~y R TlREL~ 7Y Rk
Fut2 DFEHEHE L PD BEIC X 2 ZH RO 5N 7ed o7 (K 12F), Reg3g DEIET
FREHB L2 2 A, BEh~7 A TIEPDEEHIC K Y Regl3g DFRIPHEITHA L
=5, BlE~v A TIIE L~ RITH T Reg3g DFIABEK L, PD BEHIC X 248X
RO LNED -T2 (K 12G), TN b DZALITKIEE IC BT 5 SFB OfFEHIA (K 11A)
EEFREML T2 b, PDASFBOEERHET 2 Lick by, HGEL
DE—vF—nN—=_ 7avift, BXOPREEZ v X7EEEAZIIHIL W2 EZDH
Nz,

SFB ix[FIZIc W T 3 REHSRY v »¥EK (group 3 innate lymphoid cell: ILC3) 7> 5 @
IL-22 EEAZFHFEST L Lick ), REMIICE T2 Fu oFH2FHEST 2 % %
7o. ILC3 D EEA T 5 1L-22 1E. [l BRI BT 2 in 5 K STAT3 @ Y v #{t %
RiEFT 2 LIiIc XY, REG3y DEAZFHET 5 ¥, X 51, SFB % Th17 ik %
FHEST B EICXY, CDA'THIfEICEH T 3 IL-22 FEA 2T 3 ¥, % 2 TPD{EEH
BGERERICEZ2HE Y, 7u—HF A P AP =X OVHIEL 72 (X 13A), Z D
fik. PD {#HEE~= v 2D Tld. CD B~ 7 RITH AR TILC3 AHEEICHD L T
7= (X 13B), %7z, PD {8~ 2 T IL-22 FEE CD3 RORyt™ flifid (ILC3) B L ¥
IL-22 FE4: CD3 RORyt Ml DEIE R AEEICH A LTz, I, 447 7uay b
DOFER, PD B~ v 2o lG EE Tlt, STAT3 @V Vb oA EICHHl S hTniz
(X 13D), —7i. PD #H#EH~ v X Ci¥ Th17 #ilEAE RIS LTz (X 14A).
Th17 #MifEIC X % IL-22 EEARE L ILC & R L CIRK Ic 7 <. PD #EEIC X % 1L-22 &
EOEENIRD bNmh o7z (K 14B,C)e TNH DR S, PD HEHIXEGIC T
23 ILC 256 D IL-22 A S X O STAT3 @ V V(L 24§ 2 2 & ARIB E N7z,

21



5. B
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X 1. Purified diet (PD) attenuates epithelial proliferation and turnover in the ileum.

Three-week-old mice were fed crude diet (CD) or PD for 3 weeks, and the small intestine was analyzed.

(A, B) Food intake (A) and calorie intake (B) of CD- and PD-fed mice. n = 1 (4-6 mice/cage). (C) Body
weights. n > 13 mice per group. (D) Length of the small intestine. n > 14 mice per group. (E) Representative
images of hematoxylin and eosin-staining of the ileum from PD- and CD-fed mice are shown. Images of the
Swiss roll-like sections (top) and ileal epithelium (bottom). Scale bars: 2,000 pm (top) or 100 um (bottom). n
> 80 crypt regions from 4 individual mice per group were analyzed for crypt depth. n > 60 villi regions from 4
individual mice per group for villus length. (F) Immunofluorescence images of Ki67 in the ileal crypts. Ki67*
cells only in the epithelial monolayer in the crypt region were counted. The green staining merged with nuclei
was recognized as the specific signal. Scale bars: 50 pm. n > 35 crypt regions from 4 individual mice per
group were analyzed. (G) Representative images of EAU fluorescence and distance from the crypt base to the
farthest EdU-labeled cells. Scale bars: 100 um. n > 30 crypt-villus regions from 3 individual mice per group
were analyzed. The data represent the mean &= SD. *p < 0.05, **p < 0.01, ***p <0.001, ****p < 0.0001. p
values were determined by unpaired #-test (C, D) or Mann-Whitney test (E-G). CD: crude diet, PD: purified
diet.
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K 2. The impacts of PD on the duodenal epithelium

(A) Representative images of hematoxylin and eosin (H&E)-staining and crypt depth and villus length of the
duodenum. Images of the Swiss roll-like sections (top) and ileal epithelium (bottom). Scale bars: 2,000 pm
(top) or 100 um (bottom). n > 25 crypt regions from 4 individual mice per group were analyzed for crypt depth.
n > 60 villi regions from 4 individual mice per group were analyzed for villus length. (B) Representative
immunofluorescent images of Ki67 and the number of Ki67* cells in the duodenal crypts. Scale bars: 50 pm. n
> 35 crypt regions from 4 individual mice per group were analyzed. (C) Representative images of EdU and
distance from the crypt base to the farthest EdU-labeled cells in the duodenum. Scale bars: 100 um. n > 35
crypt-villi regions from 3 individual mice per group were analyzed. (D) The fluorescent intensity of FITC-
dextran was measured in the plasma after feeding CD or PD for three weeks. The data represent the mean =
SD. The data represent the mean = SD. ***p < 0.001, ****p < 0.0001. p values were determined by unpaired
t-test (A, B, D) or Mann-Whitney test (A, C). CD: crude diet, PD: purified diet.
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X 3. The effect of PD-feeding on the epithelial differentiation in the ileum.

(A) Representative immunofluorescence images of TFF3 and number of TFF3* cells per ileal villus. Scale
bars: 100 um. n > 35 villi regions from 4 individual mice per group were analyzed. (B) Immunofluorescence
images of lysozyme and the number of lysozyme™ cells per crypt. Scale bars: 50 um. n > 30 crypt regions
from 4 individual mice per group were analyzed. (C) Fluorescent images of Lgr5 and number of Lgr5* cells
per ileal crypt. Scale bars: 100 pm. n > 35 crypt regions from 4 individual mice per group were analyzed.
The data represent the mean £ SD. ***p < 0.001. p values were determined by unpaired #-test. CD: crude
diet, PD: purified diet.
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K 4. Impact of PD on the gene expression pattern in the ileal epithelium.

Volcano plots comparing the ileal epithelium of CD- versus PD-fed mice based on RNA-sequencing data. n =
6. Genes up- or downregulated (Log,(fold change) > 1 or g < 0.05) are highlighted. (B, C) Gene ontology
(GO) enrichment (B) and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway analyses (C) of
downregulated genes in PD-fed mice. The 20 most significant GO terms are represented in the accompanying
bubble plot. Bubble colors represent -log10 (p values). Bubble sizes indicate fold enrichment. (D) Relative
mRNA expression of Reg3b, Reg3g, and LyzI in the ileal epithelium of CD- and PD-fed mice. n = 4 mice per
group. (E) Representative immunoblot of the ileal epithelium from CD- and PD-fed mice for detecting REG3y
and B-actin (loading control). Band intensities were measured using densitometry. n = 4 mice per group. The
data represent the mean £ SD. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001. p values were
determined by unpaired #-test (D) or Mann-Whitney test (E). CD: crude diet, PD: purified diet.
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X 5. Global changes of gene expression and downregulated genes by PD in the duodenal epithelium.
(A) Volcano plots for the comparison of duodenal epithelium from CD- versus PD-fed mice based on RNA-
sequencing data. n = 6. Genes up- or down-regulated (Log,(fold change) > 1 or ¢ < 0.05) are highlighted. (B,
C) GO enrichment analysis (B) and KEGG pathway analysis (C) of downregulated genes in PD-fed mice. The
20 most significant GO terms are represented in the accompanying bubble plot. Bubble colors represent -logig
(p values). Bubble sizes indicate fold enrichment. (D) Relative mRNA expression of Reg3b and Reg3g in the
duodenal epithelium from CD- and PD-fed mice. n = 4 mice per group. The data represent the mean = SD. *p
<0.05, **p <0.01, ***p <0.001. p values were determined by Mann-Whitney test (D). CD: crude diet, PD:

purified diet.
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6. PD feeding induces fatty acid oxidation and ketogenesis in the ileal epithelium.

(A, B) GO enrichment (A) and KEGG pathway analyses (B) of upregulated genes in PD-fed mice. The 20
most significant GO terms are represented in the accompanying bubble plot. Bubble colors represent -log10 (p
values). Bubble sizes indicate fold enrichment. (C) Relative mRNA expression of Ppara, Hmgcs2, Pdk4, and
Fabpl in the ileal epithelium of CD- and PD-fed mice. n = 4 mice per group. (D) Representative immunoblots
of the ileal epithelium of CD- and PD-fed mice, with detection of HMGCS2, PDK4, PPARa, FABPI, and -
actin (loading control). Band intensities were measured using densitometry. n = 4 mice per group. The data
represent the mean = SD. *p < 0.05. p values were determined by Mann-Whitney test (C, D). CD: crude diet,
PD: purified diet.
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(A, B) GO enrichment analysis (A) and KEGG pathway analysis (B) of upregulated genes in PD-fed mice.
The 20 most significant GO terms are represented in the accompanying bubble plot. Bubble colors represent -
logo (p values). Bubble sizes indicate fold enrichment.
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X 8. PD suppresses epithelial fucosylation in the ileum.

(A) Relative mRNA expression of Futl and Fut2 in the ileal epithelium of CD- and PD-fed mice. n > 3 mice
per group. (B) Top: Immunofluorescent images of TFF3 and UEA-1 in the villus region. Scale bars: 10 pm.
Lower: Immunofluorescent images of lysozyme and UEA-1 in the crypt region. Scale bars: 40 um. (C)
Immunofluorescent images of TFF3 and UEA-1 in the ileum of CD- and PD-fed mice. Scale bar = 100 pm.
(D) Representative plots of flow cytometry and percentage of UEA-1"CD24- and UEA-1*CD24" cell subsets
in the ileum of CD- and PD-fed mice. n = 4 mice per group. The data represent the mean == SD. **p < 0.01. p
values were determined by unpaired #-test (A) or Mann-Whitney test (D). CD: crude diet, PD: purified diet.
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9. PD alters the gut microbiota in the ileum.

(A, B) a-diversities (Shannon index and observed ASVs) of the microbiota in the ileal contents (A) and ileal
mucus layer (B) in CD- and PD-fed mice. (C, D) Principal coordinate analysis of weighted UniFrac distances
between microbiota in the ileal contents (C) and ileal mucus layer (D). (E, F) Composition of the microbiota at
the genus level in the ileal contents (E) and ileal mucus layers (F). (G, H) Discriminating taxa between CD-
and PD-fed mice in the ileal contents (G) and ileal mucus layer (H) as determined using LEfSe analysis. (I)
Scanning electron microscopy of the ileal villi from CD- or PD-fed mice. (J, K) The total bacterial load in the
ileal contents (I) and ileal mucus layer (J) was analyzed using qPCR for the 16S rRNA V3-V4 region. The
data represent the mean = SD. *p < 0.05, **p < 0.01. p values were determined by unpaired #-test (J) or
Mann-Whitney test (A, B, K) . CD: crude diet, PD: purified diet.
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X 10. The effect of PD on luminal concentration of organic acids.

Amounts of organic acids in the small intestinal and cecal contents from CD- and PD-fed mice were measured
by GC-MS. (A-D) Concentrations of Acetate (A), Propionate (B), Butyrate (C), and Lactate (D). n > 4 mice
per group. The data represent the mean = SD. **p < 0.01, ***p < 0.001. p values were determined by two-
way ANOVA followed by Sidak's multiple comparison test. CD: crude diet, PD: purified diet.
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11. Gut microbiota changes in Inasa mice

(A) Relative abundance of SFB in the ileal mucus layers of Fuji and Inasa mice. (B , C) Principal component
analysis of weighted UniFrac distances among the microbiota in the ileal contents (B) and ileal mucus layer
(C). (D, E) Bacterial composition of the microbiota at the genus level in the ileal contents (D) and ileal mucus
layer (E). (F, G) The total bacterial load in the ileal contents (F) and ileal mucus layer (G) was analyzed by
qPCR using universal primers for the 16S rRNA V3-V4 region. The data represent the mean = SD. ***¥p <
0.001, ****p < 0.0001. p values were determined by one-way ANOVA followed by Kruskal-Wallis test (A),
or unpaired t-test (F, G). CD: crude diet, PD: purified diet.
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X 12. PD affects intestinal turnover and barrier functions by reducing segmented filamentous bacteria.
The effect of PD on epithelial turnover and functions in the ileal epithelium was investigated in mice from two
vendors: Fuji and Inasa. (A) Body weight, n >10 mice per group. (B) Small intestine length, n >10 mice per
group. (C) Crypt depth, n > 40 crypt regions from 4 individual mice per group were analyzed. (D)
Representative images of EAU fluorescence and distance from the crypt base to the farthest EdU-labeled cells.
Scale bars: 100 um. n > 30 crypt-villi regions from 3 individual mice per group were analyzed. (E)
Immunofluorescent images of UEA-1 in the ileum. Scale bars: 100 um. (F, G) Relative mRNA expression of
Fut2 (F) and Reg3g (G) in the ileal epithelium of CD- and PD-fed mice. » = 4 mice per group. p values were
determined by one-way ANOVA followed by Tukey's multiple comparison test (A, C, G) or Kruskal-Wallis
test (B, D, F). CD: crude diet, PD: purified diet. ns: not significant.
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X 13. PD reduced IL-22 production from ILCs and phosphorylation of STAT3 in the ileum.

(A) Gating strategy of ILCs and Th17 cells. Linage: CD8a, CD11c, B220, F4/80. (B) The number of ILC3
(RORyt* CD3¢ linage™ cells). n > 5 mice per group. (C) Representative flow cytometry plots of IL-22 and
RORyt gated on CD3¢ linage™ cells (top) and percentage of IL-22*RORyt" cells and IL-22"RORyt™ cell in
CD3¢ linage™ cells. n > 5 mice per group. (E) Representative immunoblot of the ileal epithelium in CD- and
PD-fed Fuji mice, with detection of pSTAT3 and STAT3. n =4 mice per group. *p < 0.05, **p <0.01. p
values were determined by unpaired #-test (B, C) or Mann-Whitney test (D).
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(A) Representative flow cytometry plots of Th17 cells (RORyt"Foxp3 ~ cells) gated on CD4* T (CD3g*CD4*
cells). (B) Representative flow cytometry plots of IL-22 and RORyt gated on CD37CD4" cells.(C) Percentage
of IL-22% in ILCs (CD3¢ linage™) cells and CD4* T (CD3g"CD4* cells). CD: crude diet, PD: purified diet. p
values were determined by Mann-Whitney test (A) or two-way ANOVA followed by Tukey's multiple
comparison test (C). CD: crude diet, PD: purified diet. ns: not significant.
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X 15. PD affects intestinal epithelial proliferation and barrier functions through gut microbial alterations.
In the ileum of CD-fed mice, SFB promotes IL-22 production by ILCs and maintains barrier function by promoting
epithelial turnover, fucosylation, and production of antimicrobial substances (left). In contrast, PD decreases SFB
abundance, which leads to reduced IL-22 production by ILCs and suppresses barrier functions (right).
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Diet cb* PD

Protein (gm%) 25.05 20
Fat (9m%) 4.77 7
Carbohydrate (gm%) 49.82 (Nitrogen Free Extract) 64
kcal/gm 3.424 4

* 20224 EHM AT TEE

# 1. Nutritional formula of CD and PD
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A) The 20

GO terms

in the ileum of PD-fed mice

Category

GO Term

Count

PValue

Genes

GOTERM_BP_FAT

immune response

9

e

1.70E-29

IFITM3, GIMAP3, SLA2, IFI44L, C4B, LGALS3, DMBT1, TRBC2, ZC3H12A, CD177, HERC6, ZBP1, CD96, GBP7,
PRKCH, SP110, TAP1, IFIT1BL1, UNC13D, IGHG2B, CD8A, IGTP, CD226, TRIM15, SH2D1B1, SKAP1, IDO1, REG3B,
CD274, NLRX1, CFI, H2-M3, PLA2G5, REG3G, CORO1A, C2, H2-EA, UBD, ST3GAL1, GPR17, H2-EB1, DEFAS,
IRGM2, NKG7, IIGP1, IL7, KLRD1, H2-AB1, PIGR, CXCL9, CIITA, CD3G, CD3E, CD3D, IL18BP, DEFA41, CASP4,
NFKBIZ, IGLC3, CD38, MBL2, APOBEC3, GPX2, MMP7, DEFA36, DEFA34, TLR1, LAT2, ZAP70, LCK, DOCK2, TLR2,
SASH3, SLFN2, H2-DMA, WAS, MPTX2, CAPG, NOD1, CXCR6, USP18, CCL5, H2-DMB1, SERPINBIB, GBP2, GBP4,
CD74, CD209B, PLA2G2D, GBP2B, NOS2, TRAT1, GZMB, H2-AA, ASS1, IL2RB, CD7, CD247, CCL28

GOTERM_BP_FAT

regulation of immune system process

8

&

5.38E-27

PIGR, GIMAP3, CD3E, SLA2, ETS1, C4B, LGALS3, TRBC2, CASP3, CASP4, ZC3H12A, NFKBIZ, IGLC3, CD38,
CD177, MBL2, ZBP1, CD96, APOBEC3, GPX2, GBP7, PRKCH, ITGA4, TAP1, RHOH, IFIT1BL1, UNC13D, TLR1, LAT2,
IGHG2B, ZAP70, LCK, CDBA, IGTP, PECAM1, CD226, TRIM15, SH2D1B1, HCST, SKAP1, TLR2, IDO1, SASH3,
CD274, NLRX1, H2-DMA, H2-M3, 5730507C01RIK, CFI, WAS, DTX1, MPTX2, NOD1, PLA2GS, REG3G, IL2RG,
USP18, CORO1A, C2, CNN2, H2-EA, THPO, H2-DMB1, CCL5, SERPINB9B, GBP2, GBP4, CD74, CAR2, GPR17,
GBP2B, CD209B, PLA2G2D, H2-EB1, CDKN2A, TRAT1, TNFRSF9, GPRS5, IRGM2, H2-AA, IL7, CEACAM10, KLRD1,
CD247, CCL28, KLRH1, LGMN, H2-AB1

GOTERM_BP_FAT

response to biotic stimulus

8

3

7.55E-25

IFITMS3, CXCL9, IFI44L, DEFA41, LGALS3, DMBT1, RGS1, TRBC2, CASP3, CASP4, ZC3H12A, NFKBIZ, CAPN2,
IGLC3, MBL2, HERCS, ZBP1, CD52, CD96, APOBEC3, GPX2, GBP7, MMP7, SP110, ATG10, DEFA36, PLAAT3,
SLC30A1, DEFA34, IFIT1BL1, LYPDSL, UNC13D, TLR1, IGHG2B, TTC39A0S1, CD8A, IGTP, CD226, TRIM15, LY6A,
TLR2, IDO1, REG3B, CD274, NLRX1, SLFN2, SAA3, H2-M3, NOD1, PLA2GS, REG3G, USP18, C2, CCLS5,
SERPINBIB, GBP2, GBP4, DUOX2, GSTMS3, GBP2B, CD209B, NOS2, 1810065E05RIK, SLC10A2, GZMA, DEFAS,
IRGM2, GZMB, NKG7, AA467197, B3GALTS, LSM, IGP1, ASS1, PSMBY, LRG1, GSTA1, SAA1, CCL28, KLRH1

GOTERM_BP_FAT

response to other organism

7

®

1.30E-24

IFITM3, CXCLS9, IFI44L, DEFA41, LGALS3, DMBT1, RGS1, TRBC2, CASP3, CASP4, ZC3H12A, NFKBIZ, CAPN2,
IGLC3, MBL2, HERCS, ZBP1, CD52, CD96, APOBEC3, GPX2, GBP7, MMP7, SP110, DEFA36, PLAAT3, SLC30A1,
DEFA34, IFIT1BL1, LYPD8L, UNC13D, TLR1, IGHG2B, TTC39A0S1, CD8A, IGTP, TRIM15, LY6A, TLR2, IDO1,
REG3B, CD274, NLRX1, SLFN2, SAA3, H2-M3, NOD1, PLA2G5, REG3G, USP18, C2, CCL5, SERPINB9B, GBP2,
GBP4, DUOX2, GSTM3, GBP2B, CD209B, NOS2, 1810065E05RIK, SLC10A2, GZMA, DEFAS, IRGM2, GZMB, NKG7,
AA467197, B3GALTS, LSMS, IGP1, ASS1, PSMB9, LRG1, GSTA1, SAA1, CCL28, KLRH1

GOTERM_BP_FAT

response to external biotic stimulus

7

@

1.52E-24

IFITM3, CXCLS9, IFI44L, DEFA41, LGALS3, DMBT1, RGS1, TRBC2, CASP3, CASP4, ZC3H12A, NFKBIZ, CAPN2,
IGLC3, MBL2, HERCS, ZBP1, CD52, CD96, APOBEC3, GPX2, GBP7, MMP7, SP110, DEFA36, PLAAT3, SLC30A1,
DEFA34, IFIT1BL1, LYPD8L, UNC13D, TLR1, IGHG2B, TTC39A0S1, CD8A, IGTP, TRIM15, LYBA, TLR2, IDO1,
REG3B, CD274, NLRX1, SLFN2, SAA3, H2-M3, NOD1, PLA2G5, REG3G, USP18, C2, CCL5, SERPINB9B, GBP2,
GBP4, DUOX2, GSTM3, GBP2B, CD209B, NOS2, 1810065E05RIK, SLC10A2, GZMA, DEFAS, IRGM2, GZMB, NKG7,
AA467197, B3GALTS, LSMS, IGP1, ASS1, PSMB9, LRG1, GSTA1, SAA1, CCL28, KLRH1

GOTERM_BP_FAT

defense response

8

%

1.88E-23

IFITM3, CXCL9, CIITA, GIMAP3, ETS1, IFI44L, DEFA41, C4B, LGALS3, DMBT1, TRBC2, CASP4, ZC3H12A, NFKBIZ,
DUOXA2, IGLC3, CD177, MBL2, HERCS6, ZBP1, CD96, APOBEC3, GPX2, GBP7, MMP7, SP110, DEFA36, TAP1,
SLC30A1, DEFA34, IFIT1BL1, UNC13D, TLR1, IGHG2B, ZAP70, TTC39A0S1, LCK, CD8A, IGTP, CD226, TRIM15,
SH2D1B1, TLR2, IDO1, REG3B, NLRX1, AKNA, SAA3, H2-M3, CFI, WAS, MPTX2, CAPG, NOD1, CXCR6, PLA2GS5,
REG3G, USP18, CORO1A, C2, NT5E, UBD, CCL5, SERPINB9B, GBP2, GM5431, GBP4, DUOX2, CD74, GPR17,
GBP2B, PLA2G2D, H2-EB1, NOS2, DEFAS, IRGM2, GZMB, NKG7, IFI47, H2-AA, lIGP1, ASS1, ALOX5AP, SAA1,
KLRD1, KLRH1, H2-AB1

GOTERM_BP_FAT

response to external stimulus

110

2.54E-23

IFITM3, ETS1, IFI44L, LGALS3, DMBT1, RGS1, TRBC2, ZC3H12A, DUOXA2, CAPN2, HERC6, ZBP1, CD96, GBP7,
PRKCH, SP110, SLC30A1, IFIT1BL1, UNC13D, IGHG2B, HOXB9, TTC39A0S1, BIN2, CD8A, IGTP, TRIM15, LYBA,
IDO1, REG3B, CD274, NLRX1, AKNA, CFl, H2-M3, PLA2G5, REG3G, CORO1A, G2, CNN2, SLC38A3, GSTMS3,
GPR17, OPN3, 1810065E05RIK, SLC10A2, DEFAS5, IRGM2, MTHFR, NKG7, ASNS, AA467197, B3GALTS5, LSM5,
IIGP1, BGLAP3, LGMN, CXCL9, CD3E, DEFA41, C1QTNF1, CASP3, CASP4, NFKBIZ, IGLC3, UPP1, MBL2, CD52,
APOBEC3, GPX2, MMP7, DEFA36, RHOH, PLAAT3, DEFA34, LYPD8L, TLR1, TMIGD1, LCK, DOCK2, TLR2, SLFN2,
SAA3, NOD1, CXCR6, USP18, NT5E, CCLS5, SLITRK6, SERPINB9B, GBP2, GBP4, DUOX2, CD74, CD209B,
PLA2G2D, GBP2B, NOS2, GZMA, PDX1, GZMB, BMP8B, SUOX, ASS1, PSMB9, LRG1, GSTA1, ALOX5AP, SAA1,
CCL28, KLRH1

GOTERM_BP_FAT

regulation of immune response

[

&

5.58E-22

PIGR, GIMAP3, CD3E, SLA2, C4B, LGALS3, TRBC2, CASP4, ZC3H12A, NFKBIZ, IGLC3, CD38, CD177, MBL2, ZBP1,
CD96, GPX2, GBP7, PRKCH, TAP1, UNC13D, TLR1, LAT2, IGHG2B, ZAP70, LCK, CD8A, IGTP, CD226, TRIM15,
SH2D1B1, HCST, SKAP1, TLR2, IDO1, SASH3, CD274, NLRX1, H2-DMA, H2-M3, CFI, WAS, MPTX2, NOD1, PLA2GS5,
REG3G, USP18, C2, H2-EA, H2-DMB1, SERPINB9B, GBP2, CD74, GPR17, GBP2B, PLA2G2D, H2-EB1, TRAT1,
IRGM2, H2-AA, KLRD1, CD247, H2-AB1

GOTERM_BP_FAT

response to bacterium

6

@

8.46E-21

CXCL9, DEFA41, DMBT1, RGS1, TRBC2, CASP3, CASP4, ZC3H12A, NFKBIZ, CAPN2, IGLC3, MBL2, HERCS6, CD52,
CD96, GPX2, GBP7, MMP7, SP110, DEFA36, PLAAT3, SLC30A1, DEFA34, LYPDSL, TLR1, IGHG2B, TTC39A0S1,
IGTP, LYBA, TLR2, IDO1, REG3B, CD274, SLFN2, SAA3, H2-M3, NOD1, REG3G, USP18, C2, CCL5, SERPINB9B,
GBP2, GBP4, GSTM3, GBP2B, CD209B, NOS2, 1810065E05RIK, SLC10A2, GZMA, DEFAS, IRGM2, GZMB,
AA467197, B3GALTS, LSMS, IIGP1, ASS1, PSMB9, LRG1, GSTA1, SAA1

GOTERM_BP_FAT

innate immune response

6!

R

1.18E-20

IFITM3, CIITA, GIMAP3, DEFA41, C4B, LGALS3, TRBC2, CASP4, NFKBIZ, IGLC3, CD177, MBL2, HERCS, ZBP1,
CD96, APOBECS, GBP7, SP110, DEFA36, TAP1, DEFA34, IFIT1BL1, UNC13D, TLR1, IGHG2B, ZAP70, LCK, IGTP,
CD226, TRIM15, SH2D1B1, TLR2, NLRX1, H2-M3, CFI, WAS, MPTX2, CAPG, NOD1, PLA2G5, REG3G, USP18,
CORO1A, C2, UBD, CCL5, SERPINB9B, GBP2, GBP4, CD74, GBP2B, H2-EB1, NOS2, DEFAS, IRGM2, GZMB, NKG7,
H2-AA, lIGP1, ASS1, KLRD1, H2-AB1

GOTERM_BP_FAT

positive regulation of immune system process

6

3

1.55E-20

GIMAP3, CD3E, SLA2, ETS1, C4B, LGALS3, TRBC2, CASP4, ZC3H12A, NFKBIZ, IGLC3, CD38, CD177, MBL2, ZBP1,
GBP7, PRKCH, ITGA4, RHOH, UNC13D, TLR1, LAT2, IGHG2B, ZAP70, LCK, CDBA, IGTP, PECAM1, CD226, TRIM15,
SH2D1B1, SKAP1, TLR2, IDO1, SASH3, CD274, NLRX1, H2-DMA, H2-M3, CFI, MPTX2, NOD1, PLA2GS5, REG3G,
IL2RG, CORO1A, C2, H2-EA, THPO, H2-DMB1, CCL5, GBP2, CD74, CAR2, GBP2B, CD209B, H2-EB1, TRAT1,
IRGM2, H2-AA, IL7, KLRD1, CD247, KLRH1, LGMN, H2-AB1

GOTERM_BP_FAT

leukocyte cell-cell adhesion

3

]

1.67E-18

SASH3, CD274, SELPLG, H2-DMA, GIMAP3, DTX1, PLA2GS5, CD3E, IL2RG, CORO1A, ETS1, LGALS3, H2-EA, NT5E,
CASP3, CCL5, H2-DMB1, ZC3H12A, NFKBIZ, CD177, CD74, PLA2G2D, CD209B, H2-EB1, ITGA4, CDKN2A,
'TNFRSF9, RHOH, H2-AA, ASS1, ZAP70, LRG1, IL7, LCK, PECAM1, CCL28, SKAP1, H2-AB1, IDO1

GOTERM_BP_FAT

positive regulation of immune response

5!

1Y

3.41E-18

GIMAP3, CD3E, SLA2, C4B, LGALS3, TRBC2, CASP4, ZC3H12A, NFKBIZ, IGLC3, CD38, CD177, MBL2, ZBP1,
GBP7, PRKCH, TLR1, LAT2, IGHG2B, ZAP70, LCK, CD8A, IGTP, CD226, TRIM15, SH2D1B1, SKAP1, TLR2, IDO1,
SASH3, CD274, NLRX1, H2-DMA, H2-M3, CFI, MPTX2, NOD1, PLA2GS5, REG3G, C2, H2-EA, H2-DMB1, GBP2, CD74,
GBP2B, H2-EB1, TRAT1, IRGM2, H2-AA, KLRD1, CD247, H2-AB1

GOTERM_BP_FAT

immune effector process

5

&

1.42E-16

IFITM3, CXCL9, GIMAPS3, IFI44L, C4B, LGALS3, TRBC2, CASP4, ZC3H12A, NFKBIZ, IGLC3, CD177, MBL2, ZBP1,
CD96, APOBEC3, GBP7, TAP1, IFIT1BL1, UNC13D, LAT2, IGHG2B, CD8A, IGTP, CD226, TRIM15, SH2D1B1,
DOCK2, TLR2, SASH3, NLRX1, SLFN2, H2-DMA, H2-M3, CFl, WAS, MPTX2, NOD1, PLA2GS5, CORO1A, C2, H2-EA,
H2-DMB1, CCL5, SERPINBOB, ST3GAL1, GBP4, CD74, GBP2B, IRGM2, GZMB, NKG7, IL2RB, KLRD1, H2-AB1

GOTERM_BP_FAT

regulation of leukocyte cell-cell adhesion

®

3

2.12E-15

SASH3, CD274, H2-DMA, GIMAP3, DTX1, PLA2GS, CD3E, IL2RG, CORO1A, ETS1, LGALS3, H2-EA, CASP3, CCLS,
H2-DMB1, ZC3H12A, NFKBIZ, CD74, PLA2G2D, CD209B, H2-EB1, ITGA4, CDKN2A, TNFRSF9, RHOH, H2-AA,
ASS1, ZAP70, IL7, LCK, CCL28, SKAP1, H2-AB1, IDO1

GOTERM_BP_FAT

leukocyte activation

5

%

2.81E-15

GIMAP3, CD3G, CD3E, SLA2, CD3D, LGALS3, TRBC2, CASP3, ZC3H12A, NFKBIZ, IGLC3, CD38, CD177, RHOH,
UNC13D, TLR1, LAT2, IGHG2B, ZAP70, LCK, CD8A, IGTP, LY6D, CD226, SH2D1B1, DOCK2, TLR2, IDO1, SASH3,
CD274, SELPLG, SLFN2, H2-DMA, H2-M3, WAS, DTX1, PLA2GS5, IL2RG, CORO1A, H2-EA, H2-DMB1, UBD, CCL5,
ST3GAL1, CD74, CD209B, PLA2G2D, H2-EB1, CDKN2A, TNFRSF9, NKG7, H2-AA, IL7, IL2RB, KLRD1, KLRH1, H2-
AB1

GOTERM_BP_FAT

regulation of cell-cell adhesion

3

9

6.33E-15

SASH3, CD274, AKNA, H2-DMA, GIMAP3, DTX1, PLA2G5, CD3E, IL2RG, ZDHHC2, CORO1A, ETS1, LGALS3, H2-EA,
C1QTNF1, CASP3, CCL5, H2-DMB1, ZC3H12A, NFKBIZ, CD74, PLA2G2D, CD209B, H2-EB1, ITGA4, CDKN2A,
[ TNFRSF9, RHOH, H2-AA, ASS1, ZAP70, IL7, LCK, CCL28, SKAP1, H2-AB1, IDO1

GOTERM_BP_FAT

regulation of defense response

4!

&

6.34E-15

NLRX1, AKNA, H2-M3, CFI, GIMAP3, NOD1, PLA2G5, REG3G, USP18, ETS1, NT5E, CCL5, CASP4, ZC3H12A,
NFKBIZ, DUOXA2, SERPINB9B, GBP2, GBP4, MBL2, ZBP1, CD96, GPR17, CD74, GBP2B, PLA2G2D, APOBEC3,
GPX2, GBP7,NOS2, IRGM2, TAP1, NKG7, IFIT1BL1, TLR1, IGHG2B, ALOX5AP, IGTP, KLRD1, CD226, TRIM15,
SH2D1B1, KLRH1, TLR2, IDO1

GOTERM_BP_FAT

cell killing

2

®

6.96E-15

CXCL9, H2-M3, GIMAP3, REG3G, CORO1A, DEFA41, LGALS3, H2-EA, SERPINB9B, GBP2, MBL2, GBP2B, GBP7,
NOS2, GZMA, DEFAS, IRGM2, GZMB, TAP1, NKG7, DEFA34, UNC13D, IGTP, KLRD1, CD226, SH2D1B1, CCL28,
KLRH1

GOTERM_BP_FAT

adaptive immune response

4

&

9.61E-15

SASH3, CD274, SLFN2, H2-DMA, H2-M3, CFI, WAS, GIMAP3, MPTX2, CD3G, CD3E, SLA2, CD3D, IL18BP, C2, C4B,
H2-EA, H2-DMB1, TRBC2, ZC3H12A, NFKBIZ, IGLC3, SERPINBIB, MBL2, CD74, H2-EB1, TRAT1, GZMB, TAP1, H2-
AA, UNC13D, LAT2, IGHG2B, ZAP70, CD8A, CD7, IL2RB, KLRD1, CD226, CD247, SH2D1B1, SKAP1, H2-AB1
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B) The 20 most sif

in the ileum of PD-fed mice

Category Term Count [PValue_[Genes
KEGG_PATHWAY ic cell lineage 15| 3.40E-10|H2-EB1, [TGA4, H2-DMA, CD3G, CD3E, H2-AA, CD3D, H2-EA, THPO, IL7, CDBA, H2-DMB1, CD7, CD38, H2-AB1
KEGG_PATHWAY Th1 and Th2 cell differentiation 14| 1.66E-09]H2-EB1, H2-DMA, CD3G, CDBE, IL2RG, H2-AA, CD3D, H2-EA, ZAP70, LCK, H2-DMBT, IL2RB, CD247, H2-ABT
KEGG_PATHWAY Th17 cell differentiation 14| _1.52E-08|H2-EB1, H2-DMA, CD3G, CDBE, IL2RG, H2-AA, CDBD, H2-EA, ZAP70, LCK, H2-DMBT, IL2RB, CD247, H2-AB1
KEGG. PATHWAY staphylococcus aureus infection 15| 210508 :2—EBW.SELPLG,H2—DMA, CFI, DEFAS, DEFA36, DEFA34, H2-AA, C2, DEFA41, C4B, H2-EA, H2-DMBT, MBL2, H2-
KEGG_PATHWAY Antigen processing and 13| 2.39E-08]CD74, CIITA, H2-EBT, H2-DMA, H2-M3, TAPT, H2-AA, H2-EA, CDBA, H2-DMB1, KLRDT, LGMN, H2-AB1
KEGG_PATHWAY Leishmaniasis 11| 1.89E-07|H2-EA, H2-EB1, MARCKSL, ITGA4, NOS2, H2-DMA, H2-DMB1, NCF4, H2-AA, H2-AB1, TLR2
KEGG_PATHWAY Intestinal immune network for IgA production 9| 4.06E-07|H2-EA, PIGR, H2-EB1, ITGA4, H2-DMA, H2-DMB1, H2-AA, CCL28, H2-AB1
) ) H2-EBT, MMP7, CDKN2A, H2-DMA, H2-M3, RASL2-9, ADCY4, CD3G, CDBE, IL2RG, H2-AA, CD3D, ETS1, H2-EA,
KEGG_PATHWAY Human T-cell leukemia virus 1 infection 18| 700807 T ok 112 AT
KEGG_PATHWAY Primary 8| 1.62E-06|ZAP70, CIITA, LCK, CDBA, TAP1, CDSE, IL2RG, CD3D
KEGG_PATHWAY T 12| 1.80E-06|H2-EA, H2-EBT, CIITA, NOS2, H2-DMA, H2-DMB1, CASP3, IGTP, IRGM2, H2-AA, H2-ABT, TLR2
KEGG_PATHWAY Tuberculosis 14| 8.07E-06|CD74, GITA, CD209B, H2-EB1, NOS2, H2-DMA, H2-AA, COROTA, TLRT, H2-EA, CASP3, H2-DMB1, H2-AB1, TLR2
KEGG_PATHWAY Graft-versus-host disease 9| 8.21E-06]H2-EA, H2-EB1, H2-DMA, H2-DMBT, H2-M3, GZMB, KLRD1, H2-AA, H2-AB1
(EGG. PATHWAY Sl achesion molecules 14l 910508 ﬁg_z/z; H2-EB1, SELPLG, ITGA4, H2-DMA, H2-M3, H2-AA, H2-EA, CDBA, H2-DMB1, SLITRK6, PECAMT, CD226,
KEGG_PATHWAY 13| 4.51E-05|CD209B, H2-EB1, H2-DMA, H2-M3, NCF4, TAPT, H2-AA, COROTA, H2-EA, H2-DMB1, MBL2, H2-AB1, TLR2
KEGG_PATHWAY Asthma 6| 4.66E-05[H2-EA, H2-EB1, H2-DMA, H2-DMBT, H2-AA, H2-AB1
KEGG_PATHWAY y bowel disease 8| 6.67E-05[H2-EA, H2-EB1, H2-DMA, H2-DMBT, IL2RG, H2-AA, H2-ABT, TLR2
KEGG_PATHWAY Allograt rejection 8| 7.40E-05[H2-EA, H2-EB1, H2-DMA, H2-DMBT, H2-M3, GZMB, H2-AA, H2-AB1
KEGG_PATHWAY Epstein-Barr virus infection 14| _1.11E-04]H2-EB1, H2-DMA, H2-M3, TAP1, CD3G, CDBE, H2-AA, CD3D, H2-EA, CASP3, H2-DMB1, CD247, H2-AB1, TLR2
KEGG_PATHWAY Type | diabetes mellitus 8| 1.46E-04]H2-EA, H2-EB1, H2-DMA, H2-DMBT, H2-M3, GZMB, H2-AA, H2-AB1
KEGG_PATHWAY thyroid disease 8| 3.11E-04]H2-EA, H2-EB1, H2-DMA, H2-DMBT, H2-M3, GZMB, H2-AA, H2-AB1
C) The 20 most si GO terms upreg in the ileum of PD-fed mice
Category Term Count [PValue _[Genes
ACAA2, ABCDS, AQP8, RDH7, ZBTB20, ACSMS, LIPA, PLB1, CES28, EDNRB, CES2G, GYP4V3, PDK4, HMGCS2,
SCD1, CD36, GAL3ST2, PDGFRB, PDGFRA, CUBN, SREBF1, ABCABA, ABCABB, CYP4A10, SPHK1, ACSL6, GIP,
CYP2D26, ALDH3A2, RDH16F2, ALDH1AS, POR, BDH2, CYP2J13, CYP2U1, EHHADH, ALDH1A1, CAT, RGN,
GOTERM_BP_FAT lipid metabolic process 90| 6.41E-31|{CYP2C40, ACOT2, ACOT1, TRIB3, ANGPTL4, GAL3ST2B, PPARA, LCT, SLC27A2, MGLL, BAGALTS, ACOTS,
RETSAT, HSD17B4, GDPD2, ACAA1B, HSD17B13, FITM2, AFP, LTC4S, HSD17B11, CYP17A1, PTGS1, SEC14L2,
ADH4, ADH1, HAO2, GCCL21A, WNT4, ABCA1, CYP2J6, HSD3B3, EPHX2, CYP2J9, NR1D1, EFR3B, DHRS3, FABP1,
FGF15, NCEH1, CYP2C23, FABP4, CYP2C66, AADAC, CES1D, CYP2C65, P2RX1, CES1G, PXMP4, FGFR4, GSTM7
ACAA2, ABCDS, ZBTB20, ACSMS5, LIPA, CES2B, CES2G, CYP4V3, PDK4, ME1, UGT2A3, SCD1, CD36, SREBF1,
ABCC2, CYP4A10, SPHK1, ACSL6, GIP, CYP2D26, ALDH3A2, RDH16F2, ALDH1A3, POR, BDH2, CYP2J13,
GOTERM_BP_FAT monocarboxylic acid metabolic process 61| 4.54E-28/CYP2U1, EHHADH, ALDH1AT, RGN, CYP2C40, ACOT2, ACOT1, TRIB3, PPARA, SLC27A2, MGLL, ACOTS,
HSD17B4, SLC1A3, ACAA1B, LTC4S, PTGS1, ADH4, ADH1, HAO2, CYP2J6, EPHX2, CYP2J9, NR1D1, FABP1,
FGF15, VNN1, CYP2C23, FABP4, CYP2C66, CES1D, CYP2C65, CES1G, FGFR4, GSTM7
ACAA2, ABCDS, RDH7, ACSMS, LIPA, PLB1, CES2B, CES2G, CYP4V3, PDK4, HMGCS2, SCD1, CD36, GAL3ST2,
PDGFRB, PDGFRA, SREBF1, ABGABA, ABCABB, GYP4A10, SPHK1, ACSLS, GIP, CYP2D26, ALDH3A2, RDH16F2,
ALDH1A3, POR, BDH2, CYP2J13, CYP2U1, EHHADH, ALDH1AT, CAT, RGN, CYP2C40, ACOT2, ACOT1, TRIBS,
GOTERM_BP_FAT cellular lipid metabolic process 73| B.13E-27| GA 3ST28B, PPARA, LCT, SLC27A2, MGLL, BAGALTS, ACOT3, RETSAT, HSD17B4, ACAA1B, FITM2, LTC4S,
PTGS1, ADH4, ADH1, HAO2, CCL21A, CYP2J6, EPHX2, CYP2J9, EFR3B, DHRS3, FABP1, NCEH1, CYP2C23,
FABP4, CYP2C66, AADAC, CES1D, CYP2C65, P2RX1, CES1G, PX\MP4, GSTM?
ABCDS, ACAA2, HSD17B4, ACAATB, ACSMS, LTCAS, LIPA, PTGS1, CES2B, ADH4, CES2G, CYP4V3, PDK4, CD36,
) ) SCD1, HAO2, SREBF1, CYP2J6, EPHX2, SPHK1, CYP4A10, CYP29, ACSL6, GIP, CYP2D26, FABP1, ALDH3A2,
GOTERM_BP_FAT fatty acid metabolic process 48| 6.41E-2515 0 BDH2, CYP2C23, FABP4, CYP2C66, CYP2U1, CESTD, CYP2J13, CYP2CE5, EHHADH, CES1G, ACOT2, RGN,
CYP2C40, ACOT1, TRIB3, PPARA, GSTM7, SLC27A2, MGLL, ACOT3
ACAA2, ABCDS, ZBTB20, ACSMS5, LIPA, CES2B, IYD, CES2G, GYP4V3, PDK4, ME1, UGT2A3, SCD1, CD36, SREBF1,
ABCC2, CYP4A10, SPHK1, ACSL6, RENBP, GIP, CYP2D26, ALDH3A2, RDH16F2, ALDH1A3, POR, BDH2, CYP2J13,
GOTERM_BP_FAT carboxylic acid metabolic process 65| 4.91E-23|CYP2U1, TST, EHHADH, ALDH1A1, RGN, CYP2C40, ACOT2, ACOT1, TRIB3, PPARA, SLC27A2, MGLL, ACOT3,
HSD17B4, SLC1A3, ACAATB, NPL, LTC4S, PTGS1, ADH4, ADH1, HAO2, CYP2J6, EPHX2, CYP2J9, NR1D1, FABP1,
FGF15, VNN1, CYP2C23, FABP4, CYP2C66, CES1D, CYP2C65, CES1G, FGFR4, GSTM7
ACAA2, ABCD3, ZBTB20, ACSMS, LIPA, CES2B, EDNRB, YD, CES2G, CYP4V3, PDK4, ME1, UGT2A3, SCD1, CD36,
SREBF1, ABCC2, CYP4A10, SPHK1, ACSL6, RENBP, GIP, CYP2D26, ALDH3A2, RDH16F2, ALDH1A3, POR, BDH2,
GOTERM_BP_FAT oxoacid metabolic process 67| 1.44E-22|CYP2J13, CYP2U1, TST, EHHADH, ALDH1AT, RGN, GYP2C40, ACOT2, ACOT1, TRIB3, PPARA, SLC27A2, MGLL,
ACOT3, MTARCT, HSD17B4, SLC1A3, ACAATB, NPL, LTC4S, PTGS1, ADH4, ADH1, HAO2, CYP2J6, EPHX2,
CYP2J9, NR1D1, FABP1, FGF15, VNN1, CYP2C23, FABP4, CYP2066, CES1D, CYP2C65, CES1G, FGFRA, GSTM?
ACAA2, ABCDS, ZBTB20, ACSMS, LIPA, CES2B, EDNRB, IYD, CES2G, CYP4V3, PDK4, ME1, UGT2A3, SCDT, CD36,
SREBF1, ABCC2, CYP4A10, SPHK1, ACSL6, RENBP, GIP, CYP2D26, ALDH3A2, RDH16F2, ALDH1A3, POR, BDH2,
GOTERM_BP_FAT organic acid metabolic process 67| 3.22E-22|CYP2J13, CYP2U1, TST, EHHADH, ALDH1AT, RGN, CYP2C40, ACOT2, ACOT1, TRIB3, PPARA, SLC27A2, MGLL,
ACOT3, MTARC, HSD17B4, SLC1A3, ACAATB, NPL, LTC4S, PTGS1, ADH4, ADH1, HAO2, CYP2J6, EPHX2,
CYP2J9, NR1D1, FABP1, FGF15, VNN1, CYP2C23, FABP4, CYP2C66, CES1D, CYP2C65, CES1G, FGFR4, GSTM?
ABCDS, CYP2J6, EPHX2, SPHK1, CYP4A10, CYP29, ACSL6, LTC4S, CYP2D26, PTGST, CYP2C23, CYP2C66,
GOTERM_BP_FAT ong-chain fatty acid metabolic process 23| 3B1E17) 6ypouta, CYP2U1, CYP2CES, ACOT2, GYP2G40, ACOT1, CD36, GSTM?, SLC27A2, MGLL, ACOT3
ABCDS3, AQPS, ZBTB20, HSD17B13, ACSMS, FITM2, LTC4S, HSD17B11, LIPA, CYP17AT, PTGST, SEC14L2, PDK4,
- ) HMGCS2, SCD1, GAL3ST2, WNT4, SREBF1, ABCABA, HSD3B3, ABCABB, SPHK1, ACSL6, NR1D1, GIP, RDH16F2,
GOTERM_BP_FAT lipid biosynthetic process 42| 193E-141 5\ DH1AG, FGF15, POR, CESTD, P2RXT, CES1G, ALDH1AT, RGN, TRIB3, PPARA, GALGST2B, FGFR4, GSTM?,
SLC27A2, MGLL, BAGALTS
SLC22A3, RETSAT, RDH7, WNK4, ITPR1, HSD17B4, SLC2A2, AFP, HSD17B11, PLB1, CYP17A1, PTGS1, GHR,
GOTERM_BP_FAT regulation of hormone levels 40| 1.06E-13|NEUROD1, ADH4, ADH1, GJA1, EDNRB, CLTRN, IYD, WNT4, CHST8, GPR39, PDGFRA, SREBF1, ABCC2, HSD3B3,
FZD4, OPRK1, NR1D1, DHRS3, GIP, RDH16F2, ALDH1A3, SFRP1, POR, SLC7A8, ALDH1A1, NMU, FGFR4
ABCDS, MAOB, RETSAT, AQP8, RDH7, ACAA1B, LIPA, SLC6A3, PLBT, SEC14L2, ADH4, ADH1, EDNRB, IYD,
GOTERM_BP_FAT organic hydroxy compound metabolic process 36| 2.41E-13|HMGCS2, HAO2, WNT4, ABCA1, CUBN, SREBF1, SPHK1, NR1D1, DHRS3, ALDH3A2, RDH16F2, ALDH1A3, FGF15,
POR, CES1D, CAT, CES1G, ALDH1A1, FGFR4, LCT, SLG27A2, ALDH1A7
ABCD3, AQPS, RDH7, HSD17B4, ACAATB, AFP, HSD17B11, LIPA, CYP17A1, SEC14L2, EDNRB, HMGCS2, SCD1,
GOTERM_BP_FAT steroid metabolic process 29| 1.12E-12|WNT4, ABCAT, PDGFRA, CUBN, SREBF1, HSD3B3, EPHX2, NR1D1, RDH16F2, FGF15, POR, CES1D, CAT, CES1G,
FGFR4, SLC27A2
AQP8, ZBTB20, HSD17B13, FITM2, CYP17A1, SEC14L2, PDK4, CD36, SCD1, CCL21A, WNT4, PDGFRB, GPR39,
GOTERM_BP_FAT regulation of lipid metabolic process 31| 3.72E-12|PDGFRA, SREBF1, EPHX2, SPHK1, NR1D1, GIP, FABP1, RDH16F2, FGF15, POR, CES1D, AADAC, CES1G, RGN,
TRIB3, ANGPTL4, PPARA, FGFR4
ABCDS3, MAOB, WNK4, SLCTA3, ACAATB, LIPA, SLC6A3, CRYZ, NEUROD1, NCAM1, HMGCS2, BCHE, SREBF1,
GOTERM_BP_FAT response to xenobiotic stimulus 33| 127E-11|ABCC2, CYP2J6, CYP2J9, MMP9, GIP, CYP2D26, SFRP1, POR, NCEH1, CYP2C23, CYP2C66, CYP2U1, CYP2J13,
CYP2C65, CAT, ALDH1A1, CYP2C40, PLIN2, LCT, GSTM7
- ) ) PDGFRB, PDGFRA, SREBF1, ZBTB20, HSD17B13, NR1D1, CYP17A1, FABP1, SEC14L2, RDH16F2, POR, AADAC,
GOTERM_BP_FAT positive regulation of lipid metabolic process 21| 511 ot AN, GD36, ANGHTLA, SCDT. PPARA COLD 1A WNTA
CYP2J6, EPHX2, SPHK1, CYP4A10, CYP2J9, LTC4S, CYP2D26, PTGS1, CES2B, CYP2C23, CYP2C66, CYP2J13,
GOTERM_BP_FAT unsaturated fatty acid metabolic process 19| 107E-10] e PG5, OES20, OYP20I0, SODI. GOTNT, AL
— ) SREBF1, AQPS, SPHK1, ZBTB20, HSD17B13, FITM2, NR1D1, GIP, GYP17AT, SEC14L2, RDH16F2, POR, FGF15,
GOTERM_BP_FAT regulation of lipid biosynthetic process 21| 27E10| S oK, HaN. THIES. PPARA. KRG WNTA
PDGFRA, RETSAT, HSD3B3, RDH7, HSD17B4, AFP, HSD17B11, DHRS3, PLBT, CYP17A1, RDH16F2, ALDH1A3,
GOTERM_BP_FAT cellular hormone metabolic process 17| 27aE-10] RS, AL DR AT W e
CHST8, PDGFRA, RETSAT, HSD3B3, RDH7, HSD1784, AFP, HSD17B11, DHRS3, PLBT, CYP17A1, GHR, RDH16F2,
GOTERM_BP_FAT hormone metabolic process 21| 6.69E-10) 4 A1, POR.EDNRE, 1D, ALDH AT WTA
GOTERMLBP_FAT icohol metabolic process 24| 9.59E.10|ABCAT, CUBN, SREBF1, RETSAT, AQP8, SPHK1, RDH?, LIPA, DHRS3, PLB1, SEG14L2, ALDH3A2, RDH16F2,

ALDH1A3, ADH4, ADH1, POR, CES1D, CAT, CES1G, ALDH1A1, HMGCS2, FGFR4, ALDH1A7
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in the ileum of PD-fed mice

D) The 20 most si

Category Pathway Count [PValue _[Genes

(EGG_PATHWAY PAR signaling pathviay 15| 5.63E-10|CYP4A10,ACSL6, AQP7, ACAATB, FABP1, FABP4, EHHADH, ME1, PLIN2, HMGCS2, CD36, ANGPTL4, SCD1,
PPARA, SLC27A2

. I RETSAT, CYP4A10, RDH7, DHRS3, RDH16F2, ALDH1A3, ADH4, ADH1, CYP2C23, CYP2C66, CYP2C65, ALDH1AT,

KEGG_PATHWAY Retinol metabolism 15| 182E:09| 000 i UaT2A%, ALDHTAT

KEGG_PATHWAY Arachidonic acid metabolism 13| 3.55E-08 ggzés“,oEPsz,cvmmo. CYP2J9, LTC4S, PLB1, PTGS1, CYP2G23, CYP2C66, CYP2J13, CYP2U1, CYP2C65,
CDA, ACAA2, RDH7, ACSMS, SAT2, PLB1, ME1, UGT2A3, HMGCS2, SCD1, CHST8, GUCY1A1, CYP4A10, SPHK1,
ACSL6, RENBP, ALDH3A2, RDH16F2, ALDH1A3, CYP2J13, CYP2U1, TST, EHHADH, ALDH1A1, CAT, RGN,

KEGG_PATHWAY Metabolic pathways 58| 1.54E-07|CYP2C40, ACOT2, ACOT1, LCT, ALDH1A7, MGLL, BAGALTS5, ACOT3, MAOB, HSD17B4, PLD4, ACAA1B, NPL,
LTC4S, CYP17A1, PTGS1, ADH4, ADH1, PRDM16, HAO2, CYP2J6, HSD3B3, EPHX2, CYP2J9, BBOX1, DHRS3,
VNN1, CYP2G23, CYP2C66, CYP2C65, GSTM7, GSTMB

KEGG_PATHWAY Fatty acid 9| 3.77E-06|ALDH3A2, ADH4, ADH1, ACAA2, CYP2U1, EHHADH, CYP4A10, ACSL6, ACAATB

KEGG_PATHWAY Peroxisome 10| 2.37E-05|ABCD3, EHHADH, EPHX2, CAT, ACSL6, HSD17B4, PXMP4, ACAATB, HAO2, SLC27A2

KEGG_PATHWAY Linoleic acid 8| 2.94E-05[CYP2G23, CYP2C66, CYP2J6, CYP2J13, CYP2C65, CYP2J9, CYP2C40, PLBT

KEGG_PATHWAY Serotonergic synapse 11| 1.28E-04|CYP2C23, CYP2C66, MAOB, CYP2J6, CYP2J13, CYP2C65, CYP2J9, ITPR1, CYP2C40, CYP2D26, PTGST

KEGG_PATHWAY Ovarian steroi 8| 1.34E-04[CYP2J6, CYP2J13, HSD3B3, CYP2J9, ACOT2, ACOT1, CYP17A1, ACOT3

KEGG_PATHWAY Steroid hormone bi 9| 2.71E-04[CYP2C23, CYP2C66, HSD3B3, CYP2C65, CYP2C40, UGT2A3, HSD17B11, CYP17A1, CYP2D26

KEGG_PATHWAY of unsaturated fatty acids 6| 3.35E-04|ACOT2, HSD17B4, ACOT1, ACAA1B, SCD1, ACOT3

KEGG_PATHWAY mediator of TRP channels 10| 4.85E-04|CYP2C23, CYP2C66, CYP2J6, CYP2J13, CYP2C65, CYP4AT0, CYP2J9, ITPR1, CYP2C40, IL1RAP

KEGG_PATHWAY Chemical is - DNA adducts 7| _0.00411|CYP2G23, CYP2C66, CYP2C65, CYP2C40, UGT2A3, GSTM7, GSTM6E

KEGG_PATHWAY Fatty acid metabolism 6] 0.005189|ACAA2, EHHADH, ACSL6, HSD17B4, ACAATB, SCD1

KEGG_PATHWAY Basal cell carcinoma 6| 0.005555|BMP4, FZD2, GADD45B, FZD4, HHIP, WNT4

KEGG_PATHWAY Drug metabolism - other enzymes 7] 0.006406|CDA, CES2B, CES1D, CES2G, UGT2A3, GSTM7, GSTM6

KEGG_PATHWAY Vitamin digestion and absorption 4] 0.008954|CUBN, CBLIF, SLC23A1, PLB1

KEGG_PATHWAY Drug - P450 6] 0.009169|ADH4, ADH1, MAOB, UGT2A3, GSTM7, GSTM6

KEGG_PATHWAY Ci i 5| 0.012556|ABCA1, NCEH1, ANGPTL4, CD36, LIPA

KEGG_PATHWAY ABC transporters 5] 0.014356|ABCA1, ABCD3, ABCC2, ABCABA, ABCA8B

R 2. Enriched gene clusters in the ileum of PD-fed mice
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A) The 20

in the duodenum of PD-fed mice

Category

[Term

Count

PValue

Genes

Fold Enrichment

FDR

GOTERM_BP_FAT

GO:0002682~regulation of immune system process

49

8.93E-08

FLT3, TMEM131L, SLA2, AQP3, MECOM, TRBC2, MYC, GPX2, TRIM62, PRKCH,
EDN3, EREG, ZAP70, CD8A, KIT, CD226, DNASE1, TLR4, NBL1, SKAP1, SASH3,
BLM, H2-DMA, 5730507CO1RIK, CFI, DTX1, MPTX2, PLA2GS5, REG3G, IL2RG,
GRAMDA4, CCL5, PCK1, CCL24, CAR2, FYB2, CDKN2A, TRAT1, BMX, MEIS2, H2-
AA, MFHAST, YNN1, SELL, KLRD1, CD247, KLRH1, ADA, H2-AB1

2.26468599)

2.70E-05

GOTERM_BP_FAT

G0:0006629-~lipid metabolic process

1.11E-09.

SCARB1, AQP8, CYP3A11, MGST2, PLA2GS5, SLA2, HSD17B11, AKR1B8,
CYP17A1, CES2A, CES2B, HRH1, CES2C, CYP2C55, CYP2B10, PCK1, HAO2,
ENPP7, GSTM4, GSTM2, GSTM1, UGT1A1, UGT2B38, CYP4A10, PLA2G4C,
MBOAT1, ACOT12, PLAAT3, GPCPD1, BAAT, CYP2C29, CYP4F15, PLCB4,
CYP2C66, ACOX2, GSTA3, CYP2C65, CESTF, GSTAT, KIT, CES1G, ALDH1AT,
CYP1A1, UGT2B5, ACOT1, TLR4, ABCG1

2.676370387

5.85E-07

GOTERM_BP_FAT

GO:0006082~organic acid metabolic process

2.63E-10

CYP3A11, MGST2, GLYAT, PLA2GS5, CES2A, CES2B, CES2C, CYP2C55, MYC,
CYP2B10, SLC16A9, PCK1, HAO2, GSTM4, GSTM2, GSTM1, UGT1A1, BHMT1B,
UGT2B38, CYP4A10, ACOT12, CTPS2, BAAT, CYP2C29, GYP4F15, VNNT,
CYP2C66, ACOX2, TST, PSAT1, CYP2C65, CESTF, GSTAT, CES1G, ALDH1AT,
CYP1A1, UGT2B5, SARDH, ACOT1, TLR4, ASPA

3.103500113;

2.23E-07

GOTERM_BP_FAT

GO:0019752~carboxylic acid metabolic process

5.75E-11

CYP3A11, MGST2, GLYAT, PLA2GS5, CES2A, CES2B, CES2C, CYP2C55, MYC,
CYP2B10, PCK1, HAO2, GSTM4, GSTM2, GSTM1, UGT1A1, BHMT1B, UGT2B38,
CYP4A10, ACOT12, CTPS2, BAAT, CYP2C29, CYP4F15, VNN1, CYP2C66, ACOX2,
TST, PSAT1, CYP2C65, CES1F, GSTA1, CES1G, ALDH1A1, CYP1A1, UGT2B5,
SARDH, ACOT1, TLR4, ASPA|

3.334052439)

8.88E-08

GOTERM_BP_FAT

G0:0043436~0xoacid metabolic process

6.17E-10

CYP3A11, MGST2, GLYAT, PLA2GS, CES2A, CES2B, CES2C, CYP2C55, MYC,
CYP2B10, PCK1, HAO2, GSTM4, GSTM2, GSTM1, UGT1A1, BHMT1B, UGT2B38,
CYP4A10, ACOT12, CTPS2, BAAT, CYP2C29, CYP4F15, VNN1, CYP2C66, ACOX2,
TST, PSAT1, CYP2C65, CESTF, GSTAT, GES1G, ALDH1AT, GYP1A1, UGT2B5,
SARDH, ACOT1, TLR4, ASPA

3.073075599)

3.73E-07

GOTERM_BP_FAT

GO:0002684~positive regulation of immune system process

7.55E-07

SASH3, BLM, H2-DMA, GFI, MPTX2, PLA2GS, REG3G, SLA2, IL2RG, GRAMD4,
/AQP3, CCL5, TRBG2, PCK1, CCL24, CAR2, TRIM62, FYB2, PRKCH, EDN3, TRAT1,
BMX, H2-AA, EREG, MFHAS1, ZAP70, VNN1, SELL, CD8A, KIT, KLRD1, CD226,
CD247, TLR4, SKAP1, KLRH1, ADA, H2-AB1

2.431782131

2.00E-04

GOTERM_BP_FAT

GO:0044255~cellular lipid metabolic process

2.52E-08

SCARBT, CYP3A11, MGST2, PLA2GS, SLA2, AKR1B8, CES2A, CES2B, CES2C,
CYP2C55, CYP2B10, PCK1, HAO2, ENPP7, GSTM4, GSTM2, GSTM1, CYP4A10,
PLA2GAC, MBOAT1, ACOT12, PLAAT3, GPCPD1, BAAT, CYP2G29, CYP4F15,
CYP2C66, ACOX2, CYP2C65, CESTF, GSTAT, KIT, CES1G, ALDH1A1, CYP1A1,
[ACOT1, TLR4

2.840097043

8.20E-06

GOTERM_BP_FAT

G0:0032787~monocarboxylic acid metabolic process

361E-12

CYP3A11, MGST2, GLYAT, PLA2GS5, CES2A, CES2B, CES2C, CYP2C55, MYC,
CYP2B10, PCK1, HAO2, GSTM4, GSTM2, GSTM1, UGT1A1, UGT2B38, CYP4A10,
[ACOT12, BAAT, CYP2C29, CYP4F15, VNN1, CYP2C66, ACOX2, CYP2C65, CESTF,
GSTA1, CES1G, ALDH1A1, CYP1A1, UGT2B5, ACOT1, TLR4, ASPA

4153975662

1.53E-08;

GOTERM_BP_FAT

GO:0006631~fatty acid metabolic process

4.60E-10

MGST2, PLA2GS, CES2A, CES2B, CES2C, CYP2C55, CYP2B10, PCK1, HAO2,
GSTM4, GSTM2, GSTM1, CYP4A10, ACOT12, BAAT, CYP2C29, CYP4F15,
CYP2C66, ACOX2, CYP2C65, CESTF, GSTAT, CES1G, CYP1A1, ACOT1, TLR4

4616171792

3.25E-07

GOTERM_BP_FAT

GO:0009410~response to xenobiotic stimulus

8.07E-07

GSTM4, GSTM3, GSTM2, BLM, GSTM1, UGT1AT, CDKN2A, UGT2B38, PDX1,
CYP3A11, CYP2C29, GSTAS, CYP2C66, CYP2C55, GSTA3, CYP2C65, CYP2B10,
MYC, GSTA1, ALDH1A1, CYP1A1, UGT2B5

3.625939295

2.01E-04

GOTERM_BP_FAT

GO:0071466~cellular response to xenobiotic stimulus

1.06E-10,

GSTM4, GSTM3, GSTM2, BLM, GSTM1, UGT1A1, UGT2B38, CYP3A11, CYP2G29,
GSTAS, CYP2C66, CYP2C55, GSTA3, CYP2C65, CYP2B10, MYC, GSTAT,
CYP1A1, UGT2B5

7.40933618

1.12E-07,

GOTERM_BP_FAT

GO:0008202~steroid metabolic process

5.41E-06

SCARB1, UGT1A1, UGT2B38, AQP8, CYP3A11, HSD17B11, BAAT, CYP17A1,
HRH1, ACOX2, CYP2B10, CES1F, KIT, CES1G, CYP1A1, UGT2B5, ABCG1

4.035290643

0.00127089

GOTERM_BP_FAT

G0:0006805~xenobiotic metabolic process

6.29E-11

GSTM4, GSTM2, GSTM1, UGT1A1, UGT2B38, CYP3A11, CYP2C29, GSTAS,
CYP2C66, CYP2C55, GSTA3, CYP2C65, CYP2B10, GSTAT, CYP1A1, UGT2B5

10.05492649

8.88E-08

GOTERM_BP_FAT

GO:0033559~unsaturated fatty acid metabolic process

1.64E-09.

GSTM2, GSTM1, CYP4A10, MGST2, PLA2GS5, CYP2C29, CES2A, CYP4F15,
CES2B, CES2C, CYP2C66, CYP2C55, CYP2C65, CYP2B10, GSTA1, TLR4

7.986484472,

7.71E-07

GOTERM_BP_FAT

G0:0030217~T cell differentiation

7.00E-06

SASH3, BLM, CDKN2A, FLT3, H2-DMA, DTX1, CD3G, TMEM131L, IL2RG, H2-AA,
|ZAP70, VNN1, CD8A, KIT, PCK1, ADA

4197101449

0.00156025,

GOTERM_BP_FAT

GO:0006690~icosanoid metabolic process

2.70E-09

GSTM1, CYP4A10, MGST2, PLA2GS5, CYP2C29, CES2A, CYP4F15, CES2B,
CES2C, CYP2C66, CYP2C55, CYP2C65, CYP2B10, GSTA1, TLR4

8.508328628

1.13E-06

GOTERM_BP_FAT

GO:1901568~fatty acid derivative metabolic process

2.94E-09

GSTM1, CYP4A10, MGST2, PLA2GS5, CYP2C29, CES2A, CYP4F15, CES2B,
CES2C, CYP2C66, CYP2C55, CYP2C65, CYP2B10, GSTA1, TLR4

8.453436185)

1.13E-06.

GOTERM_BP_FAT

GO:0001676~long-chain fatty acid metabolic process

3.99E-07

GSTM4, CYP4F15, GSTM2, GSTM1, CYP2C66, CYP2C55, CYP2C65, CYP2B10,
CYP4A10, CYP1A1, ACOT1, CYP2G29

7.822582738

1.13E-04.

GOTERM_BP_FAT

GO:0042178~xenobiotic catabolic process

3.55E-09

GSTM4, GSTM2, GSTA5, GSTM1, UGT1A1, CYP2B10, GSTAT, CYP1A1, CYP3AT1

23.12263427

1.25E-06!

GOTERM_BP_FAT

(GO:0019755~one-carbon compound transport

8.12E-06

CAR2, AQP8, AQP7, AQP3, AQP1, CAR4

20.96452174]

0.00171882]

B) The 20 most significant pathways downregulated in the duodenum of PD-fed mice

Category

Pathway

Count

PValue

Genes

Fold Enrichment

FDR

KEGG_PATHWAY

mmu05204:Chemical carcinogenesis - DNA adducts

17,

4.47E-14

GSTM4, GSTM3, GSTM2, GSTM1, UGT1A1, UGT2B38, CYP3A11, MGST2,
CYP2C29, GSTA5, CYP2C66, CYP2C55, GSTA3, CYP2C65, GSTAT, CYP1AT,
UGT28B5

13.80987654

1.05E-11

KEGG_PATHWAY

mMu00983:Drug metabolism - other enzymes

3.16E-12

GSTM4, GSTM3, GSTM2, GSTM1, UGT1A1, UGT2B38, MGST2, TYMP, CES2A,
CES2B, CES2C, GSTA5, GSTA3, CES1F, GSTAT, UGT2B5

11.86731079

3.70E-10

KEGG_PATHWAY

of by

6.74E-09

GSTM4, GSTM3, GSTM2, GSTAS, GSTM1, UGT1A1, GSTA3, UGT2B38, GSTA1,
CYP1A1, UGT2B5, MGST2

1121704718

5.26E-07

KEGG_PATHWAY

mmu05207:Chemical carcinogenesis - receptor activation

2.40E-08

GSTM4, GSTM3, GSTM2, PAQR7, GSTM1, UGT1A1, PAQRS, UGT2B38, ADCY4,
CYP3A11, MGST2, GSTA5, GSTA3, CYP2B10, MYC, GSTA1, CYP1A1, UGT2B5

5.458962963

1.41E-06.

KEGG_PATHWAY

mmu00982:Drug metabolism - cytochrome P450

6.58E-08

GSTM4, GSTM3, GSTM2, GSTAS, GSTM1, UGT1A1, GSTA3, UGT2B38, GSTA1,
UGT2B5, MGST2

1057193532

3.08E-06

KEGG_PATHWAY

mmu00140:Steroid hormone biosynthesis

9.03E-08

CYP2C66, UGT1A1, CYP2C55, CYP2C65, CYP2B10, UGT2B38, CYP1AT,
CYP3A11,UGT2B5, HSD17B11, CYP2G29, CYP17A1

8.804778973

3.47E-06

KEGG_PATHWAY

mmu01100:Metabolic pathways

1.04E-07,

CYP3A11, AKR1B8, HYKK, MECOM, CYP2B10, ENPP7, CAR4, GPX2, UGT1AT,
CYP4A10, PLA2GAC, ACOT12, CTPS2, PLAAT3, BAAT, PLCB4, ACOX2, TST,
B3GNT6, ALDH1A1, UGT2B5, ACOT1, ASPA, LIPT2, ADCY4, MGST2, PLA2GS,

I TYMP, CYP17A1, CYP2C55, PCK1, HAO2, GSTM4, GSTM3, CAR2, GSTM2,
GSTM1, UGT2B38, MBOAT1, CYP2C29, GSTAS, VNN1, CYP2C66, PSAT1, GSTA3,
CYP2C65, GSTAT, CYP1A1, SARDH, ADA

2.107382243

3.47E-06

KEGG_PATHWAY

mmu00830:Retinol metabolism

1.40E-07,

CYP2C66, UGT1A1, CYP2C55, CYP2C65, CYP2B10, CYP4A10, UGT2838,
ALDH1A1, CYP1A1, CYP3A11, UGT2B5, CYP2C29

8.441695304

4.10E-06

KEGG_PATHWAY

mmu00591:Linoleic acid metabolism

6.99E-06

CYP2C66, CYP2C55, CYP2C65, PLA2GAC, CYP3A11, PLAATS, PLA2GS,
CYP2C29

1091792593

1.82E-04.

KEGG_PATHWAY

8.90E-06

KEGG_PATHWAY

mmu01524:Platinum drug resistance

GSTM4, GSTM3, GPX2, GSTM2, GSTA5, GSTM1, GSTA3, GSTA1, MGST2

8.52962963

2.08E-04

1.95E-05|GSTM4, GSTM3, GSTM?2, GSTAS, GSTM1, CDKN2A, GSTA3, GSTA1, MGST2

7.676666667

416E-04

KEGG_PATHWAY

d

3.05E-05

CYP2C66, CYP2C55, CYP2C65, CYP2B10, CYP4A10, PLA2G4C, PLAATS,
PLA2GS5, CYP2C29

7

5.95E-04

KEGG_PATHWAY

mmu04750:Inflammatory mediator regulation of TRP channels.

9.27E-05

HRH1, PRKCH, PLCB4, CYP2C66, CYP2C55, CYP2C65, CYP4A10, PLA2G4C,
ADCY4, CYP2C29

5.372995042,

0.00164431

KEGG_PATHWAY

mmu04976:Bile secretion

9.84E-05

SCARBT, CAR2, UGT1A1, AQP8, UGT2B38, UGT2B5, ADCY4, BAAT, AQP1

6.141333333]

0.00164431

KEGG_PATHWAY

mmu05225:Hepatocellular carcinoma

2.16E-04

GSTM4, GSTM3, GSTM2, FZD2, GSTA5, GSTM1, CDKN2A, GSTA3, MYC, GSTAT,
MGST2

4.313835675,

0.00337247,

KEGG_PATHWAY

Proximal tubule

2.55E-04

CAR2, SLC38A3, PCK1, AQP1, CAR4

1550841751

0.00373665!

KEGG_PATHWAY

lin

4.21E-04

CDBA, FLT3, H2-DMA, CD7, KIT, CD3G, H2-AA, H2-AB1

5.807407407

0.00579787

mmu04658:Th1 and Th2 cell differentiation

0.00172961

|ZAP70, H2-DMA, CD3G, CD247, IL2RG, H2-AA, H2-AB1

5427946128

0.02164754]

Primar,

0.00175771

|ZAP70, CIITA, CD8A, IL2RG, ADA

9.477366255!

0.02164754]

KEGG_PATHWAY

mmu04913:Ovarian

0.00216135[SCARBT, PLA2G4C, CYP1A1, ADCY4, ACOT1, CYP17A1

6.498765432]

0.02451721
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C) The 20 most significant GO

in the duodenum of PD-fed mice

Category Term [Count PValue Genes Fold Enrichment_|FDR
RIPOR1, NLRX1, SERPINEZ, INSIG1, USP18, LTBP1, ARHGAP35, SLC6A3, RGS4,
RGSS, IL1RL1, GJAT, RNF213, TKFC, FGF9, PIP4K2B, CD34, WNT3, GBP3, DUSP3,
GOTERM_BP_FAT  (GO:0048585~negative regulation of response to stimulus 38| 402E-05(, 1o Cor POAD, WTIP, DUSPB, NIMP9, YEX2, ENTHEP1. SFRP1, SLCGAS, 202723845/ 0.16669511
ERCC4, WNK2, SPRY1, RGS7BP, SH2D1B1, FBP1, H2-Q10, PPARD
NLRX1, BEX1, SERPINE2, CLEC4N, AMIGO2, NOD1, HAPLN4, LTBP1, ARHGAP35,
SLC6A3, BICRA, RGS4, IL1RL1, GJAT, C6, TKFC, FGF9, P2RY2, SH3PXD2B,
GOTERM_BP_FAT | GO:0051240~positive regulation of multicellular organismal process 41| 9.45E-05|ENPP4, CD34, WNT3, PDGFRB, CADM1, TNFRSF12A, TRPA1, GP1BB, TNFSF15, 1.88066438| 0.16761821
HEGT, FST, APOA2, ACSL6, NPNT, MMP9, ZDHHC15, TBX2, ID2, SPRY1, TEK, H2-
Q10, TLR2
RIPOR1, PARM1, SERPINE2, TRIM30C, RASL2-9, DCUN1D2, NOD1, NTS, SLC5A3,
ARHGAP3S, IFIT2, RGS4, DUSP12, GJA1, CLTRN, PIP4K2B, RALGPS1, TBC1D16,
GOTERM_BP_FAT | GO:0065009~regulation of molecular function 47| 1.48E-04|PDGFRB, R3HDML, DUSP3, TNFSF15, HEG1, APOA2, TRAPPCY, NPNT, MMP9, 1.74156584| 016761821
RENBP, SLCBA3, SGSM1, SFRP1, FABP4, SLC6A9, ERCC4, WNK2, ID2, NOSTAP,
ATP13A2, NAF1, SPRY1, ALDOB, TEK, DCP1A, PLCD1, PPARD, TLR2, HCN1
§ o 04 |NLRX1, CADM1, CLECAN, TRIM30C, TRIL, NOD1, IGHG2B, IL1RL1, GJA1, TKFC,
GOTERM_BP_FAT  [GO:003 of p 16| 162E04 RS, SH2DTBT. H2.Q10, TLRD, GBPS 318273267 0.16761821
CPNES, DNMT3A, MT2, MMPS, SLCBA3, FABP4, AKR1C14, ID2, ATP13A2, ALDOB,
GOTERM_BP_FAT  [GO:0010038~response to metal ion 14 335E-04|g) Lo on Fap1 PLODT. HONT 3.30910588| 0.20059627
RIPOR1, RASL2-9, SLG2A2, PTPN23, ERFE, GJAT, CLTRN, KIF3A, P2RY2, CD34,
(GOTERM_BP_FAT  |GO:0051050~positive regulation of transport 25/ 4.60E-04 | PDGFRB, TRPA1, ABCABA, APOA2, ACSLS6, IGHG2B, SLC6A9, WNK2, IAPP, 2.18190704| 0.20059627
ATP13A2, TEK, PLCD1, PPARD, TLR2, HON1
H2-T24, NLRX1, CLEC4N, TRIM30C, TRIL, SLC2A2, NOD1, NTS, NID1, ERFE,
RGS4, IL1RL1, GJAT, C6, TKFC, FGF9, EPGS, IGLC1, ENPP4, WNT3, GBPS,
GOTERM_BP_FAT  |GO:0048584~positive regulation of response to stimulus 46| 4.64E-04|EDARADD, PDGFRB, GUCY1A1, DUSP3, CADM1, TNFRSF12A, TRPA1, GP1BB, 1.66941113 020059627
TNFSF15, DNMT3A, NPNT, MMP9, IGHG2B, SFRP1, FABP4, CFHR2, WNK2,
AKR1C14, IAPP, SH2D1B1, TEK, H2-Q10, PPARD, TLR2, C1QC
§ » 04| GUCY1A1, HEGT, SLC2AS5, NTS, ARHGAP35, TBX2, RGS4, GJAT, TMEMS5, P2RY2,|
GOTERM_BP_FAT  |GO:0003013~circulatory system process 16| 488E-04| o I AP. E2F4, GO0, PPARD, HON1 2.86502674| 0.20059627
SLC10A2, ACSL6, APOA2, SLC2A2, PCTP, ERFE, SLC16A13, RGS4, GJAT, FABP4,
(GOTERM_BP_FAT  |GO:0015711~organic anion transport 15 5.42E-04 SLCBA9, CLTRN, P2RY2, SLC25A23, PPARD 2.97791502| 0.20059627
PDGFRB, NLRX1, DUSP3, SERPINE2, GP1BB, TRIM30C, NOD1, USP18, SLC6A3,
(GOTERM_BP_FAT  [GO:0032101~regulation of response to external stimulus 22/ 6.65E-04|IGHG2B, IL1RL1, GJA1, C6, TKFC, FABP4, CFHR2, ENPP4, CD34, WNT3, H2-Q10, 2.27601442| 0.20059627
PPARD, TLR2
[GOTERM_BP_FAT _|GO:0006000~fructose metabolic process 4] 7.00E-04]ALDOARTA, TKFC, ALDOB, FBP1 22.3233333| 0.20059627
RIPOR1, SERPINE2, CLEG4N, TRIM30C, SLG2A2, PTPN23, ERFE, ARHGAPSS,
RGS4, RGS5, GJAT, FGF9, PIP4K2B, RALGPS1, PDGFRB, EDARADD, GUCY1A1,
DUSP3, TNFRSF12A, HEG1, FST, DUSP8, NPNT, MMP9, SFRP1, AKR1G14, IAPP,
(GOTERM_BP_FAT  (GO:0023051~regulation of signaling 58 7.04E-04|RGS7BP, SH2D1B1, FBP1, TLR2, PPARD, NRN1, NLRX1, INSIG1, NOD1, NID1, 1.51689404| 0.20059627
NTS, CPLX2, USP18, LTBP1, RNF213, TKFC, TMEMBS, P2RY2, WNT3, TBC1D16,
GBP3, TRPA1, TNFSF15, WTIP, SLCBA3, ENTREP1, SLCGA9, WNK2, SPRY1, TEK,
HCN1
§ = 04| TRPAT, SLC10A2, ACSL6, ANOB, APOA2, SLC2A2, PCTP, ERFE, SLC16A13,
GOTERM_BP_FAT  |GO:0006820~anion transport 17| T00E04 AT FABP4, SLOBAS, GLTAN, PARY2. SLG25A23, PPARD 2.65176242| 0.20059627
coTERM_BP_FAT G0 of innate 12| 74sE04 ;41.:;16;»;;0, GADM1, CLEG4N, TRIM30C, TRIL, EPGS, NOD1, SH2D1B1, H2-Q10, 345404012 020050627
y ~ 04| PDGFRB, FBXW4, RARG, CADM1, GP1BB, ST, INSIG1, HAPLN4, MMP9, GJAT,
GOTERM_BP_FAT  |GO:0001501~skeletal system development 16| 8.38E-04| e BGLAPS. SHIPXDAE, POGIA, PLSS 2.71959391| 0.20059627
GOTERM_BP_FAT _|GO:0044724-sing| 8| 9.46E-04|MGAM, ALDOARTI, G6PC, TKFC, ALDOB, SIS, FBP1, XYLB 515153846 0.20059627
y - 04 |NLRX1, CADM1, CLECAN, TRIM30C, TRIL, NOD1, USP18, IGHG2B, IL1RL1, GJAT,
GOTERM_BP_FAT  |GO:0081347~regulation of defense response 20| 952E04 | e GFHRD, EPGS, SH2DTB . H2-Q10, PPARD, TLR2, GBPS 233344948 0.20059627
RIPORT, NLRX1, SERPINE2, INSIG1, USP18, LTBP1, ARHGAP35, RGS4, RGSS5,
GOTERM_BP_FAT  |GOX gative regulation of signal 27| 9.64E-04|RNF213, TKFC, FGF9, PIP4K2B, GBP3, DUSP3, HEG1, FST, WTIP, DUSP8, MMP9, 1.99432721| 020059627
ENTREP1, SFRP1, SLC6AQ, WNK2, SPRY1, RGS7BP, FBP1
RIPORT, NLRX1, SERPINEZ, INSIG1, USP18, LTBP1, ARHGAP35, RGS4, RGSS,
GOTERM_BP_FAT  |GO:00 gative reg of cell 29| 0.0010116|GJA1, RNF213, TKFC, FGF9, PIP4K2B, GBP3, DUSP3, HEG1, FST, WTIP, DUSP8, 1.92417107 | 020059627
MMP9, ENTREP1, SFRP1, SLC6A9, WNK2, SPRY1, RGS7BP, FBP1, HCN1
RIPORT, NLRX1, SERPINEZ, INSIG1, USP18, LTBP1, ARHGAP35, RGS4, RGSS5,
GOTERM_BP_FAT  |GO:0023057~negative regulation of signaling 29| 0.0010528|GJA1, RNF213, TKFC, FGF9, PIP4K2B, GBP3, DUSP3, HEG1, FST, WTIP, DUSP8, 1.91910079| 0.20059627
MMP9, ENTREP1, SFRP1, SLC6A9, WNK2, SPRY1, RGS7BP, FBP1, HCN1
D) The 20 most significant pathways upregulated in the duodenum of PD-fed mice
Category Pathway [Count PValue Genes Fold Enrichment_|FDR
KEGG_PATHWAY _|mmu04973:C: and absorption 5[ 0.00182973| MGAM, G6PC, SLC2A2, SLC2A5, SIS 9.407679739] 036594534
KEGG_PATHWAY _|mmu00051 Fructose and mannose 4] 0.00702654| ALDOART, TKFC, ALDOB, FBP1 10.03485839] 0.70265411
KEGG_PATHWAY _|mmu000: 4] 0.03698516|ALDOART, G6PC, ALDOB, FBP1 5391864208 1
KEGG_PATHWAY _|mmu000: i 3] 0.04770677|MGAM, G6PC, SIS 8.466911765 1
KEGG_PATHWAY _|mmu00030:Pentose phosphate pathway 3] 0.05042991 |ALDOARTA, ALDOB, FBP1 8210338681 1
KEGG_PATHWAY _|mmu00500:Starch and 3 0.05320787|MGAM, G6PC, SIS 7.968858131 7
KEGG_PATHWAY _[mmu01 pathways 5] 0.06919559|LIPT1, ALDOART1, UAPT, NPL, TKFC, DSEL, ENPP4, PIP4K2B, XYLB, MGAM, GUC 1.39450119 7
KEGG_PATHWAY _|mmu03320:PPAR signaling pathway 4] 0.07398627 |FABP4, ACSL6, APOAZ, PPARD 4.059043842 1
KEGG_PATHWAY _|mmu04610: and Gascades 4 0.08404812|C6, SERPINEZ, GFHR2, C10C 3843137255 7

Z 3. Enriched gene clusters in the duodenum of PD-fed mice
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