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1. ALt el e

O d71E 71 Q : AlZo] AYu|Fo] &= 1S in vitroZ Al§stil, Metagenomics &4
I} Short Chain Fatty acid(SCFA) AHEAE &5 AlZ9] g5 U 7|49 o= 715 A
X

& ﬁ ® Pst:ecrl;ltﬂiﬂali:t;BS} r ' Bl

M=n W I @ ‘ﬁl — m B i |

& O o T SCRAS GO
T i i
m3x 23

Prebiotics (n=8)

8

Amlyase

pepsin
(SFS
pancreatin DNA (MtSeq)

Gastrointestinal Digestion(GID)

O MAl7|%
- In vitro gut microbiome ®3: Microbiome @FoA] LAl =2ASS 7] 755t

n-vitro system %

- Metagenomics 7§t SCFA A 2 o5 B Ji= L wo ZhfujAdE9] 9 & SCFA Al
off 2F-& 951 njAdE AE, HEteAA 24 Foto] SCFAEA & ol&sto] A7 sA1=
Z¥zbo] thst E4& Lopd.
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2. ety ol 3 tH
(1) JSIA-IK-I o:|__rLj|.||:|I-A-Ijl_|.

-1XpA T AFIHLUREA 2 o3 by

1. In vitro GID-FF 7|8t RAJc] A7) SAIZH A A 1%

T

fu}

I 8I-I LH.‘E?_

|=l

O A=73 AF/HAEF A9 82 0|83t In vitro GID-FF A@x7 &

- AN A7 SASH7HAARS] THs/de A5 F AAISH ] Yol s =olM= A==
o] &3t In vitro GID-FFE A|385tit}. o]+= AL A& 2 Alsto] 2F MR & 2 F7F AY
= XI&iot¥al, ZF FAMO|A = L IRIZHRE 13] 2H AES AMF st § 23] AlsgstAct. AF =
= AMEL2 7]58AEQ HA2AFE o]l8st XA A7 SABHIHAARS ALt 2 &
Ao A= THRPE 647 5LSH AITHRA, 25 9A)of] =74 Al AlE2 AFoteS ottt

& A @
b Ak (V) Ad db
a2 49 g > 2 E

=g 0187 48 | eEHAE

a2 1.1 RpA = oA BEHAAEZE] AX

A 5 780 AU 71 SA BB A AR Y] 22 oSk 2ol ZedE it A=
T A EE O‘iﬂgl ’\i}ﬂﬂ*o] i %’4, ’}ﬂ‘olxl%*oﬂfﬂ w8 40t a4 (ofFetobA], 341, HA

3 Ol A 9 Y tA8EE ol &
Fecal fermentatlon (FF) L}ﬂ S AX xEA 07 @ gAitEo] UtSo A& s1gitt. FF 1A
o= 242 0, 30, 60, 1202 (1A= Walilas AFSHA AL, ol= GC-MS 242 &l Al

Acetate, Propionate, ButyrateE Z3tst SCFAs 3HFS

=

g 01>1 r9£

O 7t wog Ashie U W, Setuvols, & By, ¥ A WY B4

- CTHERAl Marko J1g] o] 20| peptide bondo] Z%6h= Biuret methodS 283t Lowry
assay= A2ttt o] Cu®?7} Folin regent?} Folin-Ciocalteutt2-g sh= ¥d2]S o] 851
t}. BSA Standard ¥ Sample(lmg/mL) 100ul9]] Reagent Mix ImLS d1l vortex & AF-20|A]
15min ¥F2-& A]Zith o] mf Reagent Mix+= 0.1IN NaOHof 2% Na,CO;& E& Ag9 9.8mLyt
Hd 554 100mLof] CuSosbH,O0 1g& ¥ BEAW 0.lmL, T2 BB+ 554 100mLoj
Potassium Sodium Tartrate 2g& Y2 C&9 0.1mLe] v|&=2 A|xstFTt ¥FS Sof= 50%

Folin-phenol reagentS 100ulS Y1 vortexst T ArLoA 308 4YrSA|Z o,
UV-spectrophotometerS 0|85t 600nmofA] S35 EA 53T}
_ 6 —



B1. Lowry assay BSA Standard concentration

Cor(lflg;lgiglon 0 200 400 600 800 1000
BSA(uL) 0 100 200 300 400 500
D.W(uL) 1000 900 800 700 600 500

COIZSS%SIOD 1200 1400 1600 1800 2000
BSA(uL) 600 700 800 900 1000
D.W(uL) 400 300 200 100 0

- 5 ool Fe odi 22 HZ Sl 545t Standard2 2 YU Quercetin
10mg/mLe] =% 2 Tr=0o], Sample(lmg/mL) ¥ Quercetin Standard 100ulE 1.5mL tubeoj
23 EtOH 300ul, 10% AIl(NOs); 20ul, 1M CH3COOK 20ul, DW 560ulg AHtgiz2 ¥ <
vortexsht § wo] XPHE AbRofA 1A]7F €HS5HI o0 UV-spectrophotometers o]-85ho]
415nmoj|A] &85 =459t

. 2. Quercetin Standard concentration

Concentration

Sentral 0 20 40 60 80 100
Quercetin(uL) 0 10 20 30 400 50

EtOH(uL) 1000 990 980 970 960 950
COf(ﬁg}gﬁlon 120 140 160 180 200
Quercetin(uL) 60 70 80 90 100

EtOH(uL) 940 930 920 910 900

- & 2=

&taF2 Folin-Denis¥2] S AL235to] %

Fotdct. Garlic acid Standard @

Sampleg Img/mLe] =2 £ 550 =o 20ulS 1.5m ubeoﬂ otk o]of D.W 700ul, 50%
Folin reagents 100ulg &H|sto] Y1l vortex © A2 QtAloA]l 2A]7F=0Qt 8RS A|ZIT}H 712
Na;COszE 100ulE ‘Edi vortex & A g=olA  IAIRE o §ESAIZD
UV-spectrophotometers 0]85td 720nmofA] S4d =S EA5HCT.
B 3. Galic acid Standard concentration
Concentration
(ug/mL) 0 20 40 60 80 100
Garlic acid(ul) 0 10 20 30 400 50
D.W(uL) 1000 990 980 970 960 950
Concentration
(ug/mL) 120 140 160 180 200
Garlic acid(uL) 60 70 80 90 100
D.W(uL) 940 930 920 910 900

- o &322 Phenol-Sulfuric acid assay2 ©|&35t9 £A519ct.  Standard=
Glucose(?2mg/mL)2 Z#H|5t9th. Sample(1lmg/mL) ¥ Glucose StandardsS A]@¥of] 500ul®!
231 5% phenolg 500ul €0 vortex & AF20|A 15% ¥FSA|Z] 11, A5 pipetd}t S-2] pipet tip
= ©o]&3sto] ZF Ao Sulfuric acdE 2.5ml F7tgt ¥ vortex sFIT). o= A-20]A] 3021t
9rSAIR & Mg Cuvettesz ©]-8&5t] 470nm oA S8 =5 575t



F 4. Glucose Standard concentration

Cor(lflg;lgiglon 0 20 40 60 80 100

Glucose(uL) 0 10 20 30 400 50

DW(uL) 1000 990 980 970 960 950
COIZSS%SIOD 120 140 160 180 200
Glucose(ul) 60 70 80 90 100
DW(uL) 940 930 920 910 900

O FF A|ZI¥ Short Chain Fatty Acids(SCFAs) $=F ¥s} &4

- SCFA &% ¥3l RAFS Yot 29842 272} 0, 30, 60, 120F0f AF st SA] AAELAZ
ZF A7 3 -80°Cof|A] BEfstR 1, A Alol= olls & FHEZ 200ul® AFE-shAcE. 200ule] +
=+ 1ml9] Methanold} 227t WRIA|Z1 OO, o]& pHE 2-30= 9r5o] 1081F A=20f WA
ot GAste S 38 HACR AlRE wAARH. 10 H Al2= 0.45um FAP]

S ol&35to] #Res AU, FET Algs Ha A AZHA -80°ColA Bastitt &

Bl E9ojAlE29 DNA =32 QlAamp PowerFecal DNA
AI8h5t3 11, &&= DNAE= Qubit-iT dsDNA HS assay KitS o]|&35}
Ot S0|Q0+=A] DNA w5 =RIst¥on, Illuminaile] 16S
71710l 94l DNA 5% FAgo] et Al4tsto
H| st

Kit(QIAGENAHE ©]-&5}o
of 1luLe] DNA <o <
Metagenomic Sequencing Librar
Z¥7F 0.5 ng/ul 2 =2 BZFJA

<
=
2
2,
U
)

N

Z o
[t
o
BN

- 16S Metagenomic Sequencing Library Preperation
* https://web.uri.edu/gsc/files/16s-metagenomic-library-prep-guide-15044223-b.pdf

a) Amplicon PCR + A7|¥9 =

96well PCR plated]] zHzF m&3FA|Z1 DNA 2.5ul, 2X KAFA HiFi HotStart ReadyMix
12.5ul A Y1 illumina adapters YAlst7] s EA AE& Z3SH V4 region ER
Amplicon PCR Foward-Primer (1uM, 5- TCGTCGGCAGCGTCAGATGTGTATAAGAGACA
G-[locus~specific sequence])?}, Reverse-Primer (1uM, 5- GTCTCGTGGGCTCGGAGAT
GTGTATAAGAGACAG -[locus~specific sequence])S ZtZF 5ul® 2o amplicon PCRE &H]
SFCE PCR 272 7|2 % 95°CollA] 323t EA2] &, 95°CoflA 30x, 55°CollA 30%x, 72°C
oA 3024 259] ¥hEshal, upx|er A2 72°Col A 51t YEEAIZITE. B Alojl= 4°CY
£7102 W BUYCE PCRo| B4 7 EF o] A2 SEo] HodbAl A/G5L 5
3to] &9lstdn Fe PCR AH22 PCR Clean-Up 1 172 ZIS§A]Zich,

b) PCR Clean-Up 1

Amplicon PCR 4tz primer ¥ primer dimerg2& A|71517] Hsl oha2h 22 g2 7
N 96 well plate= 3 4705 Y[R L, A WHAK] plateo]= ZtZte] 1x} PCR 4At=3} 20ul
AMPure XP beadsg '20] 10%] mo]sli®sto] #AlSH AIZIT. o] & AF=0lA] 523t ¥HSAIZ 1L,

_8_



o719 96 well PCR plateS 7] magnetic bead extractor(96well-extractor)s §H2-&09|

ot o 7HK] Yo]F=Qitt = WA plated]= Freshly Prepared 80% Ethanol (F-EtOH)& 2t
200ul A D1 extractors T AR plateo]] &71 F 96 well PCR plateE &22A|Z . &AF
plate2 HE] beadsE “&F WHolZg 30xF AAMES AldYstdct. AA®  beads+
96well-extractors o]8sto] F&519 1, o]= F-EtOHo| Zt7zF 200ul® &7l A WA plate=
=710 A ZAAA oA R 307 AAaES ARG AIAago] Ed beads+
96well-extractors o] 8€sto] F£&51F 11, o= 105 =9t air-dry A|ASATH Y HA] plated
= 10 mM Tris(pH 8.5)& 52.5ul® ¥ 9lil, air-dried beadsE 2% 20 103] mjo]ZIE]A]7A
w28t A|FHT o= Ao 287 BR2A1Z 1, 96well-extractorS 0]-835}0] beadsS A|7A]
7 17k PCR 4122 RISkt

HNT=)

¢) Index PCR
96 well PCR plateo]] 2}7} &A= upbil 1%} PCR AFH2 DNA 5ul, 2X KAPA HiFi HotStart
ReadyMix 25ul, Nextera XT Index 1 Primer 5ul, Nextera XT Index 2 Primer 5ul, PCR
grade water 10ulS Y1 103 A= djo|zmlElsto] #AIH A|ZIT}H 96 well PCR plated] @ &8k
Al R BESES UWHOH Microseal 'A'g 2231, 1,000g 20°CoflAl 121t HAZ2]5}9
index PCRE& &#H|5}l99ct Index PCR 2L 7] % 95°CoflA] 387F dX2] &, 95°Coj|A] 30
Z, 55°CoA 30%, 72°CollA] 30&4] 258] WH=skal, upx|af ARFabg 2 72°Co|A 521t ¥h-a-A]
2t (B Alo& 4°Co] 2oz YR 5T

d) PCR Clean-Up 2
2A} clean uptA-& 1X} clean uptAyt =AstyH, A YA} plate®] AMPure XP beads=
56ul 4, U] W& plate] 10 mM Tris(pH 8.5)= 27.5ul A 9o} 2&} PCR AFH2-S AA|5}%IC}.

e) DNA 5% %7 % Pooling

lluminaAlol 4 Miseq A4 A% Al @7sH= DNA &g 237] 98] Qubit® 2.0
Fluormeter (invitrogen, USA)& o]&sto] MEE59] DNA =+ & A5y, 25 AM=9] PCR
Ar2o] =dst =gt B2 ABZshd DNA &2 20ngC 2 2A5t0], 2ml tubeo] Zolx
t}. MiSeq £H|E UHfl AB=Z2 -20°C 27102 W= stict



R <fasta>
s < \::> Cluster
E i
Trimmed fasta Group file @
T S | Final files
Unigue fasta Name file ---------f-eeev *» Count file
. v - Fasta
Fecal Fermentation Aligned fasta l l - Count_table
samples v v - Taxonomy
@ Screened fasta Update Update  Update - Shared
v | |
DNA == Filtered fasta l ‘ @
@ v v Analysis
Pre-clustered
facta Update Update
165 rRNA PCR n l l
A v
@ No-chimera Update Update  Update
fasta
MiSeq v l l
No-chloroplast
@ faiks Update Update Update
PEAR
Read 1 PEzassarnbly ’_TT Mothur
[ ]
[ ]
—
Read 2

O 2. Z]] u]ABEAE] B4 A sequence data error removal 2 >

O 16s rRNA gene2 ©o]-&5t ZY O] MESAJEf 2 A QA

- MiSeq Zyt= 16S rRNA §AX S-Z0f| AFRE] QT primero]] FAME]0]Q)= B} Z & A|H A
m}2} Demultiplexed ® & 7FzF DNA AZ ojc} = 7]19] fastq A2 Al2E =], 2 & fastq ot
=< Mothur2 Z43517] o]flof glo]H =2 A4Jo] o]Fo]A|H, 25 Read A2} clustering
, &]&X 0 2 fasta, count_table, taxonomy, list, shared 9] o] A E]ojXict,

)

- O SAPERRALS BAL2 I380) Mothurg 53] sequencing 2BA1A 1S AR £, 4
SEAAE U B(phylum) £F 18 BJLANOVA), T8 A-A2] 24 (Non-metric
=

multidimensional scaling, NMDS), 2271 AHJu]A=2AE] H4A H| W (Tree), Abundance X}0]

24(STAMP) 59] EAPHQl B0 Mg £7710] Ao 2] vl a A Aats 53 u
A} g}

- o]z{3t U5 717k M= 129] OTUs(Operational taxonomic units)e] ¢AQl HHE
AOW, oS st P02 AFAI7|H TreeFEiQ] Alg7t THE0lAl=

A, ol RS o] &slo] A7k} slo] e 4 9l

/\—'_TL_
o=

=9 A=8tA K| H]1 e} Rarefaction

- et A&, o E S0 FEE T & Metadatays BESS LEosh=0 AMEEL
of w2t BoxplotFE 2 A|Ztst & 4~ 9o, ANOVA EIAE AEA|A B|wstH, Rarefaction
TA2 R 22033 FoliA BAISE & 4 Qlof, o]F Fall AJHEAY ZAE o F & 4 AT

< B-Diversity &4 >
a) AH‘:' o]‘K‘] X]_-H-_ H]_u_

b) A|EA AE FAMEF Rarefaction 241
c) theta-yc trees o] &3St Al54 +A4

(Species diversity)

_10_



d) Ale +/3 vl (heatmap)
e) Abundance Ato] B4 (Metastats)
f) NMDS(Non-metric multidimensional scaling)S ©]-&3F Metadata g4 24 (Biplot)

— P§
w— CA1
CA2

Shannon index
e
en

Number of operational taxonomic units (10%)

0 10 20 30 40
Number of reads (10%)

a3y 3. 3]

CAl CA2 CA3 PS SW

- Al 27 Hlolg+= FEACc2 S3E|= Taxonomy W0 A|7Fo] Eal ZH7F AHE9] A
Abundance:x= %|% Count_table Ty}t 34 A48 £~ 9l=0|, AItjAQl Abundance:= Y
AMES AREsto] &Rlsty =ASE & 4 9low, R 218 H5A|7 Heatmapl =z 17
. F7PA 02 Metastats 2412 &5 AbundanceoX {2AQl Aol UEU = UAES
shelstz] flsto 22 Ao, Al(Kingdom), #(Phylum), Z}(Class), =(Order),
(Family), %(Genus))S A-&A|AH A4 stal S FoAQ1 Xpo|7f Q1= Heatmapl = Lt
B 4 o

L 24 of ofm

Fibrobacteres Chlorofiexs
m Spirochaetes Preinccoccus-Thermas
m Tenericutes m Proteabacteria
= Verrucomicrobin m Bactereideies

100% -
0% -
B8O%% -
FO%
60%% -
50% -
40% -
30%
20% -
109%% -

0% -

I 4. AA|AQ vig|2]ol 1/d(FH2t metastats-heatmap($-)2] of|A]

- MothurofA] A &= shared 1}y AH = S
Aoz dHuwrt 7tsstay TAlgt & &~ Qlth. o= Avtd oz NMDS(Non-metric
Multidimensional Scaling)2txl 2™ Qict. zH72F =58 753 5to] R 2 7380 ALA|A
0.95 ¥WiE.QJlo] Ellipsed 1™ 4 9l1 corr.axes AHZES ESlo] Metadata(9:phylotype
taxonomy)2} NMDS & A}o]9] p-value JHHA| S 5ol Metadata Ujof] L= mj2to]gof gjst
of st g A& 4 9ttt RS 7123t Bi-plot A R E el = stof NMDS 728 7™
4 =, ol ojwsh mpefulE o ofsh u]AdEAYE]” Al g 4 Qo

rE
o
_O,B
FIF
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1.0

Tylosin60_100kg Control60_100kg

Porphyromonag Qﬂé&nmacgej
e

0.5

Methanobactefiaceae
. \ o
Oligpsphaeraceae = = _ NN . ————

NMDS2

0.0

-0.5

Vellignellaceae
Prevotellaceae

T T T T
-1.0 -05 0.0 0.5 1.0
NMDS1

33 5. NMDS biplot oA

O $7A2A
- AYATE PR RFWAR Yepf9lon 2 719] vt one-way ANOVAS £5) H43}
2 WAk
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- A A7V SA BRI AR S AR IS AECE2A UL 258, A4, 2R K85
A FFolA] AM&-8H= Total Volume(15ml VS 5ml)o]l ma} A1jn] S &tol7} LIERF=R]2 ZAts}
ATt

O XA A7 SAERIIN AL AR715A
54 B}
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O A5 2 BAZ A WIS U GID-FF Y NS A% mast A

- g dEolM s 10089 MPAS BASHY, o] & FHUEEAE R 7| RH|0]H S 7]Hsto]
209 Welo mAdgAE A8 Aoy, ol &dll 3 APdeoA & A-HollA F+55F In vitro
GID-FF A|281E o] gatol 71544 8H718 Rae Aol

(a) . (8)

i b naerobic g P

Ty ooy lemeior wess 1811111

Garina = _.._l,-. o )\-\’ NA mmmuni‘y ';llr;'j’(r-(.!ﬁu;;”

FEE o= -\_:_..-. ’ e \'\ Extracton ’ | ’

uan i_'- i -', RNA ‘ oG @ ‘A
2 + extraction ——| W e BMI
] . 0 @ v »

ai ’@ I lu-acxus SCFA R L 9 © © 0 s o
REREER 57R9] 18 4 52 $R(n=20)

Fe:al microbiota
preparation

OOOO@

a8 6. 2 APAE g8 A5}

—3xtA T APIHUEAE el £ 1 oA S

1. Omnivore, Vegetarian?] - 0] &3] In-vitro GID-FF XI3§ A] ®ig}s}= o]l AE
2 SCFAs v

- Jlx AUEgET S48 Aol s wWsksts SCRAset AUIYRAES vlasts] 9la
Omnivore $t=Ql 3%} Vegetarian Q1 =9l 39| #¥H-E o]&sto] QA U A3 t
GID-FF(Gut Intestinal Digestion tract-Fecal fermentation)& X1335}9iC}.

- FHo2 ML Y Aldol O £ 1§ I Afo|S B8] Ys) 1A EolA FF 5ot ¥
3}st SCFAs 2 UI2AENS 24517 1) ALget WA WS AL8sIo] GID-FF AH2 1
SCFAsg 57511, DNA £&50 U0l g2gel e Alastact,

2. 349 7I% AN D375
- AAY A7 Ho] A
d A5 HAAE Holl 2A A=A AIEE A}Eoﬂ Higfsto] Rats ol &t s=dd2 st

- 52U H2F vjYALRS U 5| Rato] 29 042
o HEHE GID-FF2 A 042 Aol2 vl ¥
- A7 vl4F 29 Rato] BHOR AA AR7ISAE
T, HIHL A5 Rat2RE| HE3 PAo| A SCFAs 5%

3. In vitro GID-FFZ o83} Chat AlEa A 0427 ABBARY 3-4Hde A7 1Y)
- CheRt 71578 AE R GID-FF A@L S AU ET S5 NESo] ot e 24
AAstIA 2xbAE0] A EAEIE 18 BRAYH 9799 NAA F o2 FUogE

| LN
Ml 9L 2T Ak 2092 DS RAS S ATt
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~ARAE ATHLTH S| S DiE
L AR 173715 EYI A0S ol g Fuju]
=A}

0z
a
als
ol
R

- 3245_7\4 og 7\}1411]]}\14%}\(})15]1 %65] | ohe} 7]%}3/\4%01] o5t ‘ﬂ'%o] ch2 A UEh b= 7}_\]% @%5}
o, AN A7 SAIZLG I AEIS 5831 7)ol Tr2d] V| LAIZA Y A2 ZH=E J|ul 128

ofaist Al shoict.

- 1-3RPAROA BAE H@AtEe] FUOMEES vito2 Aol NS H SFe %*46}@1
109 9] chit = @At Aursteion Ak 7iHelo) Aol e Aol okt 71 AlZol iyl
2o] ofmA WatsteAl vl U BAsEA AWS SAstACH

- Ao dig oA 1082828 A 9SS AlFIste FOS, GOS, Inulin, Raffinose,
Arabino-galactan, Laminarin, Beta-glucan, Ginsengg 23st 871X 7|5/ Al=&& o]&s}

01 &35t st x}}\ﬂtﬂ 7—]7]—7]1—}\]-‘—Ln17]»}\]/\131101] xshe] Al o-]J_:I»K-]O] in vitro GID-FF= oHé}o:] o
HAA dlole] £AS S5 Auo]gege] Hals Rabstolc.

- In vitro Fecal fermentation AA] 0], gas chromatographys ©|8-5}0] 7]57d Al&o] Th
Al 2 =75 Th|XJ9FAKShort chain fatty acid) A4t AFEA 517] 9J5) FFARE 200
0ol Al SCFAS %%5}0o] Acetic acid, Propanoic acid, Butanoic acide AMEl5IY 00, Gas
Chromatography & ©o]&3s}o =5ttt
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O GID 3Ht2 ) ©id, Zetuolc, & e, T &Y WokF 24
- GID W02 QIgt BP] ASALE g
2 A WK RS 2SR SUF AT AEstel & 12719 AMES olgstel Tt

- GID A3K12 W o ape 13 7-Ad Uehfoich @ @3S 2o 77 Astubgold §oRoz s
e 7102 Uehgm, GID W ) 281242 5] ¥also] 2 MR fosoe Fast A4S 2t
FTHpP<0.05).

- GID 48HH2 ) G glake T 7-Bo UEHYR, 928 Alelst 246ttt o] 7} Asta
30l vleh 29 913} Akl foK02 g o] Sk o Uehidtd, ol 89| 3 4%
FAoIN = 45ha 4 ofdetolx]o] Ja) thlo] BafEl Zo] obd, Alg AHAlE AA] 91 AFeRS AO
2 Jhgato] B 9 Az T2 Atgstel wol 27} AshES % 6@6}0&71 2o A2 AP} 204
sha A|ZHECH F85] RolEiA] olobx] Thitalo] A7 AZ® 0= Wrwlojic whabd, Ro) o)At ast
ROl SV S0l QelHo e S7let 202 wol s BAOJL AAIO] ojefo] Shilo] e Ao
2 wolxich. Wetohle} mo] 4%} 4stabygo] Bt So| thial sieo] mo| oatastatAol ulste] 9ol
o= 7148 7102 wo 481a4 WA olelo] oJsto] o] RafiEl o= FherElo] Ak

O

) Carbohydrate - Protein
2

E 50 *g 30 a

B 400 b 2 300

e’ = 230

g 300 be —_—

o 250 g 200

= c =2 b

&2 200 e S

i - 150

o 150 g b

= 100 w100

& =

43 50 @ 5o

= 0 >

6 Original Mouse Stomach Small g 0

Intestine U Mouse Stomach Small Intestineg
. Orginal Mouse Stomach  Small Intestine Mouse Stomach Swmali Intestine

Sample Sample
(Img/ml) 545 67,1554 401.91225.66 2943246822 190.08:8.36 tlmg/mb) 1272242537 280.60:11.86  93.89:21.26
Y=0.0038X=0.095] . R’=0.99 Y=0.0004X+0.0906 | R1 =099

a3 7. ZF dAE AHHE Y 5 Protein ¥ Flavonoid $HF ©is} H|w

* a-b means P<0.05 in Duncan's range test

- GID 4302 ) AA] M Seke 12 8-Ad] LERfglon], HAlus Sake wo] 94} AstubolA
wol 7t astabdol ulstel QoE o FoetAw, th] wo] A% AstbolME golEo® Zasts A
2 20I51IrHp<0.05).

- GID 482 U] Setuol= Hke 13 6-Boj Uehiglon, 2o 77 % o 2841 Tioll §
ojxjol xfol7} Uehbx] gloron], AExoR B0 A% Astigold Sesoz A5t 2oz et
(p<0.05).
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) Total phenol = Flavonoid
£ 160 a g
B 140 S a
= 120 b = 6o
—' N
= 00 = 5o
= ¢ c =
fz} 80 om 40
~
g ] N 30
s T
40 "5 2¢
g 2 & 10
= 4

0 = 0
~ Original Mouse Stomach Smail & Original Mouse Stomach Sm
& Intestine ] If;testme

. Small : :
Sample Orginal Mounse Stomach Intestine Sample Orginal Mouse Stomach  Smell Intestine
18mg/ml) = 3L ;

U0mgAnL ), 10 oo 160077185437 102.1245.15 69.4943.63 (lomg/ml) 6075,709 13.83+240 16.98+236 22024179
Y=0.00143X+0.044591 , R*= 0.99 Y=0.0032%+0.0370, R? = 0.99

a2 8. ZF dAE ASHHE U & Protein ¥ Flavonoid $F W3} v

* a-b means P<0.05 in Duncan's range test

O FF A]7Zt|¥ Short Chain Fatty Acids (SCFAs) $t=F wis} 54
- FF A)ZIiE SCFAs &=F $igt 242 2 Q SCFAQ! Acetate, Propionate, ButyrateS &Asto] 12
9o LERITE.

- Acetate®} propionater =4S AFoHA] ¢l 501X 2H(BF) AdFfoto] THE0jRl BHH(A )
212} FFO|| AFEstR-S T 5% 0 AJ7Ho] H]sto] §ojAo 2 Frtsh= 2102 UERITHp<0.05)( 13- 9-A,B). &
W, oto]] & 2HZ 287} AREoto] FFE 2A17t R8st S tofl= & 2| 5§ A 7H9] acetate 3 hLOﬂH

SolAQl Afol= UEhiA] gxttt

- Butyrate'= AF ¥$1S AF8EH FF A] 0 A7} oje] $9)4 5717} Ueht 7102 SolE|gla, BRoJA:
SOJKel Rfo]t Ltepb] Qitet. E3E, 717} BF o AFO] FE7} 2 AZto] £|91S Alo] WHaAtS 7F ulalolA]
S9)Hel fol7t Uehta] Qe 229-0).

- o2 S8 B A7Ae NFAPE AY AL WA obw AT 20 vlash FRolA £e
A
N

SCFAZ £71A12 4 918 Zlole} Wielo], & o7 A AN 2771 5 A B | 28] 1548 255}
o LDNEEE)
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Increment of propionate rates (uM)

T 8
H o
T = "
i 5 — : o i T
e T i © T < o :
Q Hes= o — el - 6 ° Q
T L0 = = - - e s - -
- ==85. gl L B RPN ==L
-

T T T T T T T T T T T T T T T T T T T T T T T T T
BOBO05SB1 B2S05S1 S2 B0BO5B1 B2S0551 82 BOBO5BI B2505S1 S2 BOBO5B1 B2S0551 S2
Before After Before After

o
(e}
8
£
o :
- f
e @ T i :
e i TT‘Q
H 1o - T H
- e ® ;;eﬂﬁﬁﬁﬁg
T T T T T T T T T T T T T
BOBOSB1 B2S05S1 S2 BOBOSB1 B2S05S1 S2
Before After
ul § A2 =] S S
a3 9. TaihE Yl AIZPE acetate I Wt

*p<0.05 vs B_Oh in each Before and After group in student’s t-test.

B : Blank, S : Sample(Cheonggukjang) treated. 0, 0.5, 1 and 2 h means sampling time.

O FF A|IZHIE oA=&
- FF AIZH
25 sto] AIUAS
reads2 BRZEIHA|A £FE5A

=

2 T

B 422
o]Ay
A1ed5t R tHn=42,
oz 5

RS e A Tl

862134 reads®?} 356 OTUSE

17). &

E 5. U/B2E 242 U dole 4y

Group Description Before taking CK] (BF) After taking CK] (AF)
BF_B1_0h BF_B1_1h AF_B1_0h AF_B1_1h
BF_B2_0Oh BF_B2_1h AF_B2_0h AF_B2_1h
Blank Group | Fermenting only | BF_B3_0Oh BF_B3_1h AF_B3_0Oh AF_B3_1h
(B) feces BF_B1_0.5h BF_B1_2h | AF_B1_0.5h AF_B1_2h
BF_B2_0.5h BF_B2_2h | AF_B2_0.5h AF_B2_2h
BF_B3_0.5h BF_B3_2h | AF_B3_0.5h AF_B3_2h
BF_S1_0.5h BF_S3_1h | AF_S1_0.5h AF_S3_1h
Sample Fermenting BF_S2_0.5h BF_S1_2h AF_S2_0.5h AF_S1_2h
treated Group | Cheonggukjang BF_S3_0.5h BF_S2_2h AF_S3_0.5h AF_S2_2h
(S) with feces BF_S1_1h BF_S3_2h AF_S1_1h AF_S3_2h

BF_S2_1h AF_S2_1h
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33 10. ¥ A7 olgE e 2o ALSH dlojele) sjute} A
(242 BESE Al 20,527 readsS 2j0feit})

- A o] E+A 9] alpha diversity Bluw+= Chao 2} Shannon X|RE o] &5t UEN|FITH
(2 11). e Wl 0] 39 tY/dS 2ulst= Chao index Bl oA = F]AQ1 Rlo]7} Lt
BPUEA] Ao 11-A). §19, £ #5¢2 2JU]|sh= Shannon index H]wo]A= ANOVA H]
WolA p<0.050]5t=2 RO A Q1 AFo|7F LEREAL, o]= AFS7 Q] Duncan’s range testg 55}0]
U2 205 2T o] UEPIT(2E 11-B). BF #%¥-3 ARE-3F FFe] AJZHOE AE= 29T A
2|(B)st FFoJA gt fejxloz 37 Uebdy of AEjRte] Afol= WERUA] ekttt

(A) ®)

B 4 a

o T

<+ ' b
® ab b @b ab ab ab Q ab &

g - T T S e

& : | ¥ N4 ed d Q o
¢ ' .1 deT
3 = T = 4 =
< , H d
- : QETT gg_@g'a
ERR i H : =h

- il - =

S |pal=r Hy HE s

8_ﬁ.E ’T;§ = o

=T~ L | (- ;

= = © _]
- o~
o
3

[ I I
BOBO5SBI1 B2S05S1 S2 BOBO5SB1 B2SO05S1 S2 BOBOSBI B2S058i S2 BOBOSBI B2S05S1 §2

Before After Before After

a4 11. £ kA A& 8] - (A) Chao index, (B) Shannon index
* a-d means P<0.05 in Duncan's range test
B : Blank, S : Sample(Cheonggukjang) treated. 0, 0.5, 1 and 2 h means sampling time.

- g AE) &
wlwstet. 94 OTUZ 7]
7b Al ek SA

U AFEE FE 2F 1)

| Y

s
|

AHd 8]1= Phylotyped}t Operational taxonomic unit(OTU)S 7|&0 &2

o
o2 0B AJEl GAMY 813 915) LERA Treeo Al 02 A3E]
Ao= woh, ARFL MAsHAl LT Y B Mstn AT

SR Rtol7b RojH o UEhYA] fi Jlo= HEEO(IY12).

ol
A
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- Phylotype2 7]¥tC & phylum £&of|A U AJE] S v w5t S Tiol= A=7g A3 A &
Wb A3 3 2¥Ol Blank 180lAE Atol7} Holx] Oim(zeam). WhE, 2 wo] AR
2o] FFE Zl°8gt Sample 1§10l A &= Afo|7F UERY BT F=7g3 AFleh 0]
9e A ARFL WAsA e oWSAERRT} Firmicutes: *w NEE QAIER Wh2
Bacteroidetes= Z715t AE|S S A|ot= o2 BTt SHH Actinobacterias 4% A AHEjH
CF A3 3 AEolA &2 18R FF ARAA| 02RE F715H GAS B 32H0R 24

o

ol EHds Al & IF2 vRE vlg= UEREG. ESE o] phylumo] F7teo] w2t
Bacteroidetes?] H]-&2 7FAst= ofAlo] UERIC}. oo B A1 HZA MF ojHof w2 o)Al
=788} ®¥3dt= 7 Frimicutes®} Bacteroidetesol|A] A}o]7} U= A& IR, =502
9o =42 A2lsteS Aloll= Firmicutes®] H]-&2 {-A|EX|qF, Actinobacteria”l 5719
m}a} Bacteroidetes 7} Zh4sts QS Wolir, ol AFjojuel Abwglo] £UAGHA LiERTE
Zlog goeojxint.

AFS3 1k
BFBI 1k
BF 53 1h
AFS2 1h
BF Bl Ok
AFE3 1h
BF 52 2h
BFB2 lk
AFS3 2k
BF B2 0k
AFEL 2h
BF 51 2h
AFS2 7h
BF B2 0.5h
BF 52 1h
- AFSI 2k
BF Bl 2k
AFB22h
BF 53 2h
BF B3 Ok
AF 5305k
—1 BF B2 Zh
AFSI 1k
_{“‘—————4 BF Bl 0.5h
BF 53 0.5h
AFB20.5h
AFS205h
BFB3 1k
BF 51 0.5h
AFEL 1h
AFS1 0.5k
BF B3 0.5h
BF 52 0.5h
AFB2 1h
BF B3 Zh
AF B3 2h
BF 31 1h
AFE2 Oh
AFEL Oh
AFBL 0.5k
AFB30h
AFB30.5h

_
010

33 12. OTUS 71¥sto] TreeZ ol g3t USABER 3 SAPY Ul
BF : Before sample, AF: After sample, B : Blank, S : Sample(Cheonggukjang) treated
0, 0.5, 1 and 2 h means sampling time.
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= Acidobacteria
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| g g | g 11 = Actinobacteria
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23 13. PhylotypeE 7|%Isto] phylum &4 U]AE AT FAH vl
BF : Before sample, AF: After sample, B : Blank, S : Sample(Cheonggukjang) treated
0, 0.5, 1 and 2 h means sampling time.

- NMDS “JolA| nA=AElS vlwstle o, B=4 5ol Ret AIRlol Sample 252 0]/ AYel=
T 22 Yoz AL Blshs Jloz =l N (I-14-A), ANOVAZI oA = A5 o7t HA o]
Blank 257t % Sample 157F Ato]7h @l Ao= I P14-C). o= & A-HE AN 17371

=
SAERIIA A 7l e ABsts Zlofe BEkc,

(A) (B)
~ <~ |
S 7] Before o Before
S  BFsgh BE_Sgh S . .
BF_B 2h o e QF>. e
BF_® o
s%_s_oem_ h o S
- & o BEep
° After ° AF After
S_1h o« 2l o
AE@ AF_S 0.5h‘\$aa_sh . x
« 2h =57 h ~ °
S AF B_2h S
< <
o o —
! T T T T T I T T T T T
-04 -0.2 0.0 0.2 04 -04 -0.2 0.0 02 04
©)

Vs P value
AMOVA BFB2h AFB2h 0113
BFS2h AFS2h 0109

3 14. OTUsE 7|¥tgt NMDS %4 o]d=A8E] [-AHd vl

(A) At 2Fo] O o] AH|, (B) AIZFEA Qo] 2Fo] & U]dE AE
BF : Before sample, AF: After sample, B : Blank, S : Sample(Cheonggukjang) treated
0, 0.5, 1 and 2 h means sampling time.

- A Z1est AAIARI U]AEAE] vlwoA= =Y AR of ol wet AEjsto] xpolrt gls Ao=
LERY RHAIT 77 5 A E 7 A ARIS] 7Hs/d& 450ttt o]of o]ojA] TJA]AQ] ] A e S v w st
1, o= geuns?} OTU E0|A] H|wsHRAT
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- 741 NMDS “goflA mjA| el xjo] & H7] $fsliAl genus &0l 49] phylotype Bi-plot} OTU &0f|A2]

Bio-plotg m2ta|E| 2 stof v w3t Bio-plot& NMDS AbojlA]

e U 39 02 Aejo] gojHoz

710 AJER

oJstel A2 A=

o714 OTU 7]¥t Bio-plot&

oro o
woa

==

AUEfH

o

=1ge12=R
SRS

5t 11, o]0 phylotype (Genus) 7§t 377, OTU 7]¥t 66712] Bio-plot&

el sHr 2 e, 93
oJujgt}, BAIRA 02 AAHE Bio-plot % p valueZt 0.05

2 A

SHATHES).

abundance& B|uwol7]Ysl| heatmapl 2 UERHUTH IH15).

B 6 . NMDS 4} genus £%9] A& Phylotype @ OTU 7]8t Bi-plot(p<0.05)

Phylotype Bi-plot OTU Bi-plot
Phylum Genus Species OTU
X<0, Y>0
Actinobacteria |Bifidobacterium spp. BJﬁdobacz‘e'num Otu0010
adolescentis
X<0, Y<0
Bacteroidetes \Alistipes spp. \Alistipes putredinis Otu0011
\Alistipes massiliensis  [(0tu0048
\Alistipes indistinctus Otu0128
Bacteroides spp. Bacteroides spp. 0Otu0002,0025,0256
Bacteroides uniformis |0tu0012
Firmicutes Blautia spp. Blautia spp. 0Otu0022,0038,0109,0238
Dorea spp. Dorea formicigenerans (0tu0096
Dorea spp. Otu0164
Enterococcaceae B B
Enterococcus
/Eubacterium] spp. [Eubacterium/ dolichum |Otu0084
[Eubacterium/ 0tu0277
cylindroides
Holdemania spp. Holdemania spp. Otu0104,0155
Lachnospiraceae _ i
Kuminococcus
Phascolarctobacterium/Phascolarctobacterium
Otu0072
SPD. SPP.
Ruminococcaceae Ruminococcaceae Otu0004,0066,0079,0086,
Family Family 0119,0217,0249
/Ruminococcus] spp. |[Ruminococcus/ torquesOtu0018,0721
Lentisphaerae Victivallis spp. Victivallis vadensis Otu0959
Proteobacteria |Bilophila spp. Bilophila spp. Otu0013
Desulfovibrio spp. Desulfovibrio spp. Otu0235
Escherichia spp. - -
Verrucomicrobia |Akkermansia spp. Akkein?ﬂanl&a 0tu0062
muciniphila
X>, Y<0
Bacteroidetes Butyricimonas spp. Butyricimonas spp. Otu0085,0110,0136
Odoribacter spp. Odoribacter spp. Otu0051
Proteobacteria [Sutterella spp. Sutterella spp. Otu0019
X>0, Y>0
Actinobacteria |Rothia spp. Rothia mucilaginosa Otu0231
Bacteroidetes Prevotella spp. Prevotella spp. Otu0196
Prevotella stercorea 0Otu0202
Chloroflexi Ellin6529 Class Ellin6529 Class 0Otu0263
Firmicutes Clostridiales Order 0tu0023,0043,0135,0201,

Clostridiales Order
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Clostridium spp. Clostridium spp.

(Lachnospiraceae (Lachnospiraceae Otu0039,0267
Family) Family)
Faecalibacterium spp. Faeca]zl_)aqtenum 0tu0040.0240
prausnitzii
Granulicatella spp. -
Lactococcus spp. Lactococcus spp. Otu0112
Koseburia spp. Koseburia faecis 0Otu0103
Roseburia inulinivorans Otu0030
Roseburia spp. Otu0076,0153
Streptococcus spp. Streptococcus infantis [Otu0161
Streptococcus spp. Otu0017,0114
Nitrospirae Nitrospira spp. Nitrospira spp. Otu0224
Proteobacteria Eiﬂig roteobacteria Betaproteobacteria ClasgOtu0106
Gallionella spp. Gallionella spp. Otu0172
Haemophilus spp. Haemophilus

. Otu0132
parainfluenzae

Novosphingobium spp.Novosphingobium spp. [0tu0122
Sphingomonas sSpp. Sphingomonas wittichii Otu0181
Tenericutes RF39 Order RF39 Order 0tu0098.,0100

- heatmap Zyt= ZF MEfE abundancesS Log; scale® UERH Z1o]0, metastats 23t &
So5Ql xfo2 wQ) o]y 2o] that EAIE o] Uehjoich £3 sidu]yEo] gojxos B
JF0f tioAl= Aol Fojt A= LRt 1d15,16,17).

- OTU 7|8l Bio-ploto] T2 abundanceZ H| w592 o= =R M X} 7} Cluster BF, AF2
LR QL) B-8), FF A1 Alo] A #12] oj3of w2} Cluster B, S2 Ul 70| SHIE|%ir}. Cluster
B FF A] A2}l wef 140l 9l 202 SHQlulglaluh 87} 3 130), olof ¥sfe] Cluster St A1%
2 AZR2 288t Hlof UEhgTHes, uelsls)(2215)

- sk, 73 159] % Cluster= OTU9] abundanceo] Tet Uept 7102 3A & Cluster I, [[2 U

0111, II'= THA] & Cluster [I-a8t [I-b2 Wit o] & NMDS Abof] Lo 8]wst7] $J8l abundance”t
=7 UERS Cluster 12} Cluster [I-a9] Bio-plot2 AHsIg 1, = 24712] OTU 7|¥t Bio-ploto] AR E|gich
(1#9). E3t o]0 T2} phylotype(Genus) Bio-plot 16715 A7ste] & 150f] LERJQITHIRI).
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Bufidobacterum adolescents
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amil

13 15. OTU Bi-plot 7|¥F AEfH abundance 8]l (heatmap)
BF : Before sample, AF: After sample,
B : Blank, S : Sample(Cheonggukjang) treated

0, 0.5, 1 and 2 h means sampling time.

- NMDS% Bio-plot2 JAE 7|&0z2 = U #wHgFoz UHYy, FA BF_S(x<0,y>0),
AF_S(x<0,y<0), AF_B(x>0,y<0), BF_B(x>0,y>0) ®gfo=z uEedct BF_.S ugloja=
Bifidobacterium spp.(1314-1)7} H{eojAlozg wo FHozg Ueptiy, OTULE A=
Bifidobacterium adolescentis?t §-o]&A o=z uwkorth AF_S wWSFo|AM =  Alistipes spp.,
Bacteroides spp., Blautia spp., [Eubacterium/ spp., Ruminococcaceae Family,
[Ruminococcus] spp., Bilophila spp., Akkermansia spp. 7} 9-9]A 02 Wre 7103 e,
OTUsZO| M= Alistipes putredinis, Alistipes massiliensis, Bacteroides spp., Bacteroides
uniformis,  Blautia  spp., |[Eubacterium]/ dolichum, Ruminococcaceae Family,
[Ruminococcus/ torques, Bilophila spp., Akkermansia muciniphila?t §-9]& 0 g grorct
AF_B 4WsFoAM =  Clostridiales Order, Clostridium spp. (Lachnospiraceae Family),
Faecalibacterium spp., Roseburia spp., Streptococcus spp.7t S9jJ&do g uory OTU &%
of| A]= Clostridiales Order, Clostridium spp. (Lachnospiraceae Family), Faecalibacterium
prausnitzii, Roseburia inulinivorans, Roseburia spp., Streptococcus spp.©] WL 7102 1}
EP 4t BF_B 93Fo| A= phylotype(Genus) ¥} OTU Bio-plot = T} Odoribacter spp.2} Sutterella
spp./t F o= welth
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BF_S B_Sgdhi %
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a‘-'.-: \1"‘ H
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BF : Before sample, AF: After sample,

B : Blank, S : Sample(Cheonggukjang) treated

0, 0.5, 1 and 2 h means sampling time.

El=] Phylotype Bi-plot

B 7 . NMDS 4 AA= genus 7|4l Phylotype Bi-plot @ OTU 7]gt Bi-plot

Phylotype biplot OTU biplot
Phylum No Genus Species OTU
X<0, Y>0
Actinobacteria 1 Bifidobacterium spp. Bifidobacterium adolescentis Otu0010
X<0, Y<0
o Alistipes putredinis Otu0011
2 Alistipes spp. Lo .. .
i Alistipesma ssiliensis Otu0048
Bacteroidetes .
] Bacteroides spp. 0Otu0002,0025
3 Bacteroides spp. . . .
Bacteroides uniformis Otu0012
4 PBlautia spp. Blautia spp. 0Otu0022,0038
5 [Eubacterium] spp. [Eubacterium] dolichum Otu0084
Firmicutes ) ) ) ) 0Otu0004,0066,
6 Ruminococcaceae Family Ruminococcaceae Family
Otu0079
7 [Ruminococcus/ spp. [Ruminococcus/ torques Otu0018
Proteobacteria 8 Bilophila spp. Bilophila spp. Otu0013
Verrucomicrobia 9 Akkermansia spp. Akkermansia muciniphila Otu0062
X>0, Y>0
10 Clostridiales Order Clostridiales Order 0tu0023,0043
Firmicutes Clostridium spp. Clostridium spp.

(Lachnospiraceae Family) (Lachnospiraceae Family)
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12 Faecalibacterium spp. Faecalibacterium prausnitzii Otu0040

] Roseburia inulinivorans Otu0030
13 Roseburia spp. )
Roseburia spp. Otu0076
14 Streptococcus spp. Streptococcus spp. Otu0017
x>0, Y<0
Bacteroidetes 15 Odoribacter spp. Odoribacter spp. Otu0051
Proteobacteria 16 Sutterella spp. Sutterella spp. Otu0019

- AR Bio-plotro 2= FF Alot A=/ g5 ol 5ol T siig 0429 /4 %5 ¢ 271 sVl d=
of, ofof] whe F7PAQl vlawAo] Hasttt. ol & oM A= AJel 71 1:1 8] o A= metastats,
Z H| DAL= lefseS AFRslo] BlwEMS RIsH5HYICT

- 3= AR AL 9] 2R 018 ABEIE Wlalst] #fsh OTU 718 metastatsS 5ol Blank 15 {9
8|2 Z18Y5}ICHBF_B_Oh vs AF_B_Oh, BF_B_Oh vs BF_B_2h, AF_B_Oh vs AF_B_2h, BF_B_2h
2h). Zt7} 116, 56, 42, 139 OTUsS A9 1(p<0.05), 7 % 2} I-2°] abundance H|-&

= 7ot g Bt APF 1% o]l Zi(6. 2, 1. 9 OTUs)g A=iste] 125 170 YE ST,

- AFS AR Ot foder SURRP UAE2  Bacteroides  spp.(0tu0002),
Ruminococcaceae Family(Otu0004)2 UERGL, {oj™oz ZFASH 0|MEL  Prevotella
copriOtu0001), Faecalibacterium prausnitziiOtu0007), Streptococcus spp.(Otu0017)=2 ot
EFSYTE. Prevotella stercorea(Otu0008)= J=4k0] AF| 2 Qs §ojA oz ZrAsty 1, o]et o
20| FF A& ZrAast=s Zloz Uebpdtt $HH  Bacteroides uniformis(Otu0012), Bilophila
spp.(Otu0013)= AF_B_zhollx =4} 47let FF2 <13t Golel S7b= LfER}A] Qhgrx|er,
BF_B_2h J&5HYCt GojAlog o 7o g Vet Dialister spp.(Otu0003)= BF_B_2h 1%
oMM AF_B_2h 24T Rojxloz Wttt

1

AF 0h BF 2h

QTU Species Vs

AF Ok BF 2h

Cr000d3 Dialister spp.
O00D7? Faecnfibacrerium pmzzs'ffiz‘:i{-
Ot00b2 Bacteraides spp. * *

G00d4 Ruminococcaceae Family *

Ctal008 Frevorella stercorea -
l-. On0012 Bacteroides uniformis - -

OO 13 Bilophilo spi.

.I.. OO0l Frevotella copri .

' : 5 5
' ' s 1 & 1 | 1
i ’ - i - i i

COuOGlT Streprococcus spp.

BF 6h BF 2h AF Gh AF 2h % siguificantly different
- - - - colored cell : significantdy more abundant in that group.
- : not sipaificamly different

O 17, 738=78 45 A, 99| Bank 15 {F UP3E ASERE redlive abundance B w(heatmap)

116, 56, 42 and 139 OTUs in each comparison were selected using metastats

bessd on OTU PO, 6, 2 1 and 9 OTUs ware sdsatad that showing mare than 1 % diference

by comparing an average of abundance proportion in each comparison.
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- 0% 151 ¥ E YsliAl= Phylotype(Genus)?t OTU 7|¥HO.2 LefseE A|¥SIA L, O 152
¥ w59t HBF_B_Oh vs BF_B_2h vs AF_B_Oh vs AF_B_2h). zFz}F 43, 1157§9] OTUsZ &
(p<0.05), 1 & ZF 1F°] abundance 8B]&2& 5t9] 15 {F H+t A7 1% o]/l A(6, 8 OTUs)
< AMEsto] 1™ 180 YERIT

- Lefse Aub= 05 25 5 27 2500 disl feldos W2 =S UEHUSFH, 25 2] 2 Zat
LHERdT 2ol et 39] = AJAARI BlwE 9ol e o=, 7847 ofd F9] 40 FUTH %]
CHZ™ 17,19,20).

- BF_B_Oho|= Prevotella stercorea(Otu0008)Rt Faecalibacterium prausnitziiOtu0007)7}
Loldog Won MetastatsZAIto| A= Prevotella stercorea(Otu0008)7F A=A HF =2 Qlsth
AUOIESAE  Yold  gastdn, FRAoE  Zad Adh Uekigth  ohbi e
Faecalibacterium prausnitzi{iOtu0007)2 metastatsZ oA =74 HAF =2 st FUju] =AY
Ef W ZAQF FF Al ZFA7F Q9lth BF_B_2ho|= Streptococcus spp.(Otu0017)2} Prevotella
copriOtu0001)7F F-olA o2 WUkt o] 52 metastatsZ oA FF Alofl= S57F5HA] kfen &
TR A Aloler AAs ZoR tehdelnt,

- Ruminococcaceae Family(Otu0004)= AF_B_OhofjA] §-o]&A o g TIokyl o]= metastatsZu}
oA AT AF Al AR U B71sHs 202 UERgon, FRAldE Wal} gl 202 Lehgsl
T}, Bacteroides uniformis(Otu0012), Bilophila spp.(Otu0013), Bacteroides spp.(Otu0002)=
AF_B_2hojA] &9o]” oz vte 7oz et on, 1 & Bacteroides spp.(0Otu0002)= A=A A
2 A oPREAE olq golxoR Fkst Hoe vehdet,

- shH, Blank 22 W 0 A]ZKBF_B_Oh, AF_B_Oh)#t 2 AJ7HBF_B_2h, AF_B_2h)7} dlu:
phylotype(genus)at OTU 7|81 2 LefseE Al°85}ITt. phylotype 7|¥tojA = Fo]Al 0= X}o]
U= 0]8=0] YERA] fdrer, OTU 7t = Fejd o s Xpojut= OTUZF 97 YERR oL,
7F 1-59] abundance H|&& 5to] 15 {F Fo A7F 1% o]l Aol Afsto] Auts LERY]

A ekt

(A) B)

Bilophila spp. - -
Bilophila spp. -
Oscillospira spp. - _

Bacteroides spp.

Pocignades Sgp. - _ Ruminococcaceae Family

- Ruminococcaceae Family Streptocoecus spp. -
Prevotella copri _

Faecalibacterium spp.
- Faecalibacterium prausnitzii

5-4-3-2-10 12 3 4 5 5-4-3-2-10 1 2 3 4 5
0010(LDA score)

logsn(LDA score)

Bacteroides uniformis

Lefse (Phylotype) Lefse (OTU)

a9 18. =7 A3 A, 29 Blank1F 7t U]2AYE] Y] u(Lefse)
43 and 115 OTUs were sdected using Lefse based on phylotypelgenus) and OTU, respedtivelylp<0.06).
Each 6 and 8 OTUs were selected that showing more than 1 % difference
by comparing an average of abundance proportion in each comparison.
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[

- AR 45 gRol w2t watshs o2 ARElet FF Al in vitro 913t 032 AEfatS 6
517] StFCHBF_B_Oh vs BF_S_2h, AF_B_Oh vs AF_S_2h, BF_S_2h vs AF_S_2h). o]& &off 22t
105, 109, 111 OTUsE 991 (p<0.05), 7 &= 7t 7&9] abundance H|&S 5ty 185 7F Hd
A7} 1% ol4Fel ZA(11, 11, 10 OTUs) Meiate] 15 180] LrERfICh 93] 9bA Blank 18 3t
OJYRAEY Bl RS Fstch. The-L B AR A 217715 A BB A ARS AE5] o) FR
X3 A19] Blank T2 FRAS A2d 1HSample)S 719 vl2S MAWstACH 1L 18)

- FF Ald Al B=7d2 A2j&dofl mhet BFeF AR nj8= AEjolA =& [ojAoz Z7ist o]
ME2  Bacteroides spp.(Otu0002), Ruminococcaceae Family(Otu0004), Collinsella
aerofaciens(Otu0006), Bifidobacterium adolescentis(Otu0010), Bacteroides
uniformis(Otu0012)9. 2, Bacteroides spp.(Otu0002) 2t Ruminococcaceae Family(Otu0004)
= FF Al8) A] BF 180] ulslo] AF 180]4 Qoldoz o weron], oj= 24 4% Alow
Z7toh= o|AE2 UERGQTH IH 16). Bifidobacterium adolescentis(Otu0010)+= BF 150 A]

gosoz o yorch

- FF A} Al =742 A 2|gfol @2t BFeF AFQ] t]AE AJEjolA] 25 Fojxlog hAsh njAd
=2  Prevotella copriOtu0001), Faecalibacterium prausnitziiOtu0007), Prevotella
stercorea(Otu0008),  Sutterella  spp.(Otu0019) O =2, Prevotella copriOtu0001)2}t
Faecalibacterium prausnitziiOtu0007)= A=A AF o et = Ao SAHEJo|A] A SH=
710 2 UeRGtH 2 16). TSt Prevotella stercorea(Otu0008)= BF 150 H|5t] AF 1504
SH 02 At ol HRA) AR 8] SOl o Fastn, FRAGE Zasts 2
o2 UpepttHaw16).

- 5t FF A|8) A| 242 & 2]519S Wlof| Dialister spp.(0tu0003)= BF 12 oA gt =7}
5tal, ol AF_2h 2580 fojdoz ke Z1og UEN=t|, o= BF blankoAgh 57tst
U2 UEREQITH ORI ERI 2 Alistipes putredinis(Otu0011)= BF ZFUWoA gt S5715tR C
U, BF_S_2h+= Z}7F AF9Q] 0, 2A]7tate] vlwofA] RO Al Rpo]7F UERA] ofghtt.

- ¥t Bilophila spp.(Otu0013)= FF A|38 Al =742 A2]st S ©f AF 15 oAt 57t
st93L, BF_2h 188t 90802 WeITh Eat AF Blankol A9 371 iR Uektelck
0|} 29 Parabacteroides distasonis(Otu0015), /[Ruminococcus] torques(Otu0018)= =+
S Aol oJsi AF 15 WolATt S7tshe g2 BIAITE FoAQl Rfol= WERA] QForal,

0} 71

Ast@oL}, AF_S_2hi 717t BFO] 0, 24171ake] Bl ol §olAlQl xol7h Lrehix] ergtet.

- Streptococcus spp.(Otu0017)Qt Enterobacteriaceae Family(Otu0029)= A=A A7 Al
FoA o g ZAasts UAEE UEISOO(BF>AF), FF Al Al =78 A2]ebs FolAQl AAZ}
UERGA] oXorth. ESt Streptococcus spp.(Otu0017)= I=81604 A=A HF Al §9o8o0 =z

Zasts oER Uepic
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—

0 2 4 6 8 10 12 OTU  Species A
Log, BF 2b AF ?h AF 2h

Omod1 i Alistipes punredinis *
Ol 2 Bacteroides uniformis . e
G000 Bifidobacterium adolescentis ¥ * -

OmiG16 Lachnospiraceae Family
GmOG08 Prevorella stevcaorea
OmOG07 Faecolibocterivm prowsnitzii

Om001S Parabacteroides distasonis
On0013 Bilophils spp. £
OmO018 fRumingeoccis] worgues
Ginb806 Collinsella aerofaciens *
00802 Bacterpides spp. * *
*
*

*

W

*

*
O3 Diglister spp. -
OG04 Raminococcaceae Family o

G000 Prevotelia copri
| Onl017 Sireproceccus spp.
Q0029 Enterchacteriaceac Family

Qm0019 Suterella spp.

BFO:h BF 2k AF th AF 7h

3 19. FF A] =24 X2] A, 9] 18 7 0]= AYEH relative abundance H] 1 (heatmap)
105, 109 and 111 OTUs in each comparison were selected using metastats
based on OTU (P<0.05). 11, 11 and 10 OTUs were selected that showing more than 1 % difference

by comparing an average of abundance proportion in each comparison.

- 0% 281t 8]1LE Y5llAl+= Phylotype(Genus)?t OTU 7[8E0.2 LefseS AJS¥5IL, T3 152 I
¥ w5t CHBF_B_Oh vs BF_S_2h vs AF_B_Oh vs AF_S_2h). ztzt 42, 1387§9] OTUsZS A1

(p<0.05), 7. & z} 129] abundance H]&< J5to] 12 7F I X7} 1% o]Akol Z(16, 18
OTUs)2 A®isto] 28 190 YEp It

- BF_B_Oholl= Sutterella spp.(Otu0019), Prevotella stercorea(Otu0008), Faecalibacterium
prausnitzifOtu0007), Prevotella copriOtu0001)7} S0 g vre 7102 LERton, o|= =4t A2
St BFeF AF 15 BRoAA SojAo g ZHAsSE 710 2 UERHOITH 1 & Prevotella stercorea(Otu0008)=
A2 X2] Al AF_S_2h JE0j|A BF 18 Y}t ¢ o)A o2 7FAstacH 1d18). Bt Faecalibacterium
prausnitzifOtu0007)2}t Prevotella copriOtu0001)= Blank 75 7F 8luof|A =24 2F] Al A0 8-ZA8
EfjoflA] 74Aast Zlo 2 UeRFIITH 22 16). BF_S_2hofA]= Enterobacteriaceae Family(Otu0029), Alistipes
putredinisOtu0011), Streptococcus spp.(Otu0017), Bifidobacterium adolescentis{Otu0010), Dialister
spp.(Otu0003)7F  Soj”doz  wolth  Enterobacteriaceae  Family(Otu0029)Qt  Streptococcus
spp.(Otu0017)= BF_S_2hoj|A AF_S_2h8rth Ro|A oz PHA| YEIHA|TE, 54 159 0A]RTe] B]w oA
+ AR RIo|7F UEUA] 94ttt Alistipes putredinis(Otu0011)= BF J8 WolA Tt S7FsHAA|TE AR
259 0, 2ARF ZH7he] vluoME JOAQl ol AZAEIRol = UERLA] FQtTh.

- Lachnospiraceae Family(Otu0016) & Oscillospira spp.(Otu0020)= AF_B_OhofjA] &2 7io g L}E}
o, 7 % Lachnospiraceae Family(Otu0016)= AF 75 UjofjA] §ojAlo 2 ZFAsHei 1, BF 189 0,
2ARE Z7he] HluoME |oARl Afol7E UEUA] FQkQitt. BF_S_2hoM= [Ruminococcus]
torques(Otu0018), Parabacteroides distasoni{Otu0015), Bacteroides uniformis(Otu0012), Bilophila
spp.(Otu0013), Ruminococcaceae Family(Otu0004), Collinsella aerofaciensOtu0006), Bacteroides
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spp.(Otu0002)7F Sojxloz wo 7oz  UERFOn,  Bacteroides  uniformis(Otu0012),
Ruminococcaceae Family(Otu0004), Collinsella aerofaciens(Otu0006), Bacteroides spp.(Otu0002)= 7
=4+ 2] A] BFQ} AF 1§ ZRoAA SR o2 Z7tstth 71 & Ruminococcaceae Family(Otu0004)
9t Bacteroides spp(Otu0002)= A= AFE sl AUDASAE Uold Soldoz Z7tsteirt
[Ruminococcus/ torques(Otu0018) @t Parabacteroides distasonisOtu0015)= A=A 2] A| AF 159
AT S71ohe = BARITE 0AIRRL {o)AIQl Atol= UA] 49ten, BF_S_2hytt Rojdog A Le}
W}, Bt Bilophila spp.(Otu0013)= AF oA TH foldlog Frtohe Zos Yedtt

AF 2h

(A) (B) AT 0h

[Ruminococcus] spp. [Ruminococcus] torques BF_2h

Lachnospiraceae Family Parabacteroides distasonis BFE €l
Bilophila spp. Bacteroides uniformis =

Bilophila spp.
Ruminococcaceae Family
Collinsella aerofaciens
- - Bacteroides spp.
Oscillospira spp. Lachnospiraceae Family

Oscillospira spp.

Ruminococcaceae Family
Collinsella spp.
Bacteroides spp.

Clostridiales Order|

Enterobacteriaceae Family Enterobacteriaceae Family

Alistipes spp. Alistipes putredinis

Streptococcus spp. [ Streptococcus spp.

Bifidobacterium pp. Biﬁdobacteriumedia_lefSIienfis
Dialister spp. el
Sutterella spp.
=F aecalibacterium spp. [Faecalibacterium prausnitzii
Prevotella spp. |Prevotella copri

-6-5-4-3-2-10 12 3 4 56 -6-5-4-3-2-10 12 3 456

log1o(LDA score) logio(LDA score)

Lefse (Phylotype) Lefse(OTU)

Sutterella spp.
Prevotella stercorea

a3 20. FF Al A4 A2 A, 9] 2F 1t u]BE e v]w(Lefse)
42 and 138 OTUs were selected using Lefse based on phylotype(genus) and OTU, respectivelyl(p<0.05).
Each 16 and 18 OTUs were selected that showing more than 1 % difference

by comparing an average of abundance proportion in each comparison.

- s BlankJE(BF_B_Oh, AF_B_Oh)t AZA X2l IEBF_S_2h, AF_S_2h)7F Y
phylotype(genus)?t OTU 7|8¥t0.& LefseS Xlsiotytt. 27 18, 65742 OTUsS ¥ 11 (p<0.05), 1
% 72 159] abundance H|&& ot 54 1§ IF HF A7F 1% o)A Z(9, 9 OTUs)S A1=R

st 23 200 YERUHAT

=
,

- Blanko|X|=  Sutterella spp.(Otu0019), Prevotella stercorea(Otu0008), Faecalibacterium
prausnitzitOtu0007), Prevotella copriOtu0001)7} S-o]A oz o 7o g2 UpePt=r|, &% BFet AF 11
2 oo H2A A2 Al B o S9oAFoz ZFastych YMH  Bacteroides uniformis(Otu0012),
Ruminococcaceae Family(Otu0004), Bifidobacterium  adolescentis(Otu0010), Collinsella
aerofaciens(Otu0006)= Sampleo|A] So]& o0z wre 7o 2 et o]= BFe} AF 12 Bto] A=At
Ae] Al & O foAoR Frtohe = BT sHH Alistipes putredinis(Otu0011)= BF J1-50] =74
x)2] Aolet GoH o2 7telglon], BF_S_2h AF1EQ] 0, 2417 717t Sojdo 2 Rtol7h Ux| 9%t
o}
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—2XHA T AN 2| o~ AT}
O olzl MYxtE F3 AN AWISABRIABS B2 HE L J15A Wt

- O AXE BLK 2hy} Treatment(d=%) 2h SCFAs St=f¥H3) vlw 242 £Q SCFAQ
Acetate, Propionate, ButyrateS £7Jsto] 13 210 UERHSIC

- TR S2E RS WRINEG B9 BE SCRAVT RO B7eIgon, Tt 4, S6 % S7

ALol= 2= SCFAs7E o] 02 Z716HA] 28 &holat 4 Qloitt, m]JAA} S1+= Acetate, Propionate”f
LolMo g Zrtstgon, oK} S32 Sh= Acetate(to] T &R} S8+= Acetate, Butyrate@to] Soj8og =
Fhsteict.

O Acetate
B Propionate
B Butyrate
133:51 1s2 . ]s3 |4
60 - - . ;
_ 40 g 2 -
20 1 1 1 |
;0 - - :
5123:85 1s6 ]s7 |ss8
° 60 ] * ] ] ] *
40 - 1 : :
20 - - 1 " :
O, . o EbL . :h_EF_ -

B 2h T2h B 2h T2h B 2h T2h B 2h T2h

a3 21, In vitroAloA maxbE R2Abo] o)sf wWslsk SCFAs alat

Mean values £ S.D. are shown. One-way ANOVA was used to compare B 2h and T 2h with the same subject

(*p<0.001). B 2h : Blank group at 2 hours in vitro fermentation; T 2h : CGJ group at 2 hours in vitro
fermentation

- In vivoe} In vitroo|A Q] AUju|aE AXto|BAL = 72749 raw datatES o] 85191, =
2,977,183 reads?t 35,364 OTUsS dQjt}t. @ = M=o =alst 18098 readsz EESIA|AH BA
2 mystart,

™~
fulH

- OTUs?Z|4t tree ZE T3 220 YetIch O At A= odAAPE 2 clustering®] 91 o
o, 2= & MY 252 TOAAEY FUnBEAEN7} clusters]| Tt oA} S8, S5, S4=
Cluster Iof] M &X} S7, S6= Cluster II-a, At S3, S2, Sl Cluster II-boj| clustering &9}
o} T3t RS maAolA BLK Ohi} BLK 2h MZ2 &t clusterd] F25<S A7lst M=o BLK
&S0+ clustering= A] 494t
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33 22. NMDSE £3 Ak F37go] o8] wskshe Fujnae
NMDS was plotted based on Bray-Curtis. Filled circles and x symbols indicates the microbiota of only fecal

fermentation at 0 and 2 hours, respectively. Squares containing x mean the microbiota treating digested-CG]J
for 2 hours.
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- Phylum S&oA mAdxrE A= A7L/8IA7F 2 Fermentation  AJgto] &
AYojAEAto| S 1 230 UER|QITH O Ayt Cluster I @ Cluster 1I_a9] § @A=L Cluster
[I_be] mAXIHECT} Firmicutes® abundance’} ZX310 0, Cluster II_a9] m3dX} S7& t=
A XS HEH Verrucomicrobia®l abundance?t ZX.519Ict.

- AR A7 98 BLKI1Zo|A Oht} 2he 25152 7
AH=oAIA Actinobacteria 7} Fermentation®of 2t S-7}tsh= 73
of %ol MaRbse] Aol 2 Wabt gtk Eat MAR S

Fermentation® o] whet Zt4sts 43S B9t

Cluster Iof] &35f9)= o Jd
S H¢onf, Cluster IILb
49} S59] 742 Firmicutes?}

% 4o

- A== AVISHA] %2 BLK Ohi} =745 A7ter CG) 2hg ¥|wstZS 74
At & mEAMSAIA Actinobacteria’t £715tGR|9E, S715H= GAbo]
FirmicutesZ 2-oll= m@AEotct F4(S1, S3) &2 $7KS6, S7. S1, S2)sh=
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5 s8 56 | 57 s1 | s2 | s3
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B Firmicutes ® Bacteroidetes ® Protecbacteria 1 Actincbacteria W Acidobacteria m0D1 W Verrucomicrobia M Nitrospirae
B Chloroflexi BT W Planctomycates B Tenericutes B Fusobacteria B Gemmatimonadetes B others

33 23. PhylotypeE 7|8t phylum »FoJA mFArE Fuju] S & vl

- OTUs £~&0f|A] Linear discriminant analysis effect size (LEfSe)S £3f m]dAt¥ BLK Oh
1t BLK 2h& ¥]ul A] 571 22 dast ”LHUI J=5= ®2 o YEIT (LDA>S. O) a 7:‘1} =k
ARSI A A Fermentation 2h § Faecalibacterium prausnitzii (Otu0005)0] ZFAsH= 71
stolst 2 oloitt E35| &R} S4, Sh, S6, S7 X S8+ Relative Abundance?|& %0] 7t
otgior, AKX} S1, S2 ¥ S3= Relative Abundance?|& 0.5%0]4t ZFAsHE T} o]2{st At
BIEL O 2 Faecalibacterium prausnitzii (Otu0005)Q] 7ZFA = In vitroAtofA1Q] Nl#ujFo 2 9l
Hoto] ofsf Tash Jog Atgd

wo rn

r9£ ru[m b

_32_




B 8 . OTUs &% m @A In vitro Fermentation X18) =9t ¥3lst AYo|=

Phylum Subjects
Species (OUTs Cluster I Cluster II_a Cluster II_b
b S4 S5 S8 S6 S7 S1 S2 S3

Actinobacteria phylum
Bifidobacterium adolescentis (Otu0001 [ [
Bacteroidetes phylum

Otu0004 I I D I
Otu0017 I
0Otu0100 D
Otu0158 D
Bacteroides fragilis (Otu0011 I

Bacteroidesspp. (
(
(
(
(
Bacteroides plebeius (Otu0095 D
(
(
(
(

Bacteroidesspp.
Bacteroidesspp.
Bacteroidesspp.

Bacteroides uniformis (Otu0020 D
Prevotellaspp. (Otu0057 D
Prevotella copri (Otu0002 D D

Prevotella stercorea (Otu0036 D

Firmicutes phylum
Otu0009 [ +
f__Ruminococcaceae (Otu0091 D

Blautiaspp. (Otu0003 [

f__Ruminococcaceae (

(

(
Faecalibacterium prausnitzii (Otu0005 D D D D D - - -
Faecalibacterium prausnitzii (Otu0084 D
(Otu0006
(Otu0022 D

(

Otu0016 I +

—

Megamonasspp.
Megasphaeraspp.
Ruminococcusspp.

Proteobacteria phylum
Sutterellaspp. (Otu0030 I

Fecal samples for in vitro fermentation were obtained from eight volunteer's feces (S1~8). All OTUs were
selected as showing LDA > 3.0, p value in T.Test < 0.05 comparing Relative Abundance (RA) between B Oh
and B 2h, and the ratio of gap of RA > 1.0 %. Among them, decreased or Increased OUT shown D or I,
respectively. - and + means decreased or increased OTU which showing more than 0.5 % of the ratio of
RA gap. Blank means not detected OTU.

- OTUs %04 Linear discriminant analysis effect size (LEfSe)S &5l o]&dAtEH BLK
2hi} Treatment (A=%) 2hS Hlw Al &7 =& ZhAsSH AYo|MEE53 Sung, Jaeyun, et
al.(2017) & vt O 2 speciesaZo|A o] AYnjAia250] SCFAs (Acetate, Propionate, Butyrate)
BAE steAlol thsll ®3 off YEFYJATHLDA>3.0).

- 329 AR} GAVSHA| Faecalibacterium prausnitzii (Otu0005) 74 29= 2 & O AAS0]
AN ZAE otF o, Faecalibacterium prausnitzii (Otu0023) 742-0o= oA} S1, S2, S6 2
S70)| A =7Vstict. Bifidobacterium spp.= 2R} QAVSY Bacillus subtiliso]] 98] 22 4rg
st Y= MRS Al Zustgn Ad9A Qow,  Bifidobacterium  spp.2] UZEo0l
Bifidobacterium adolescentis (Otu0001) 74 -ol= oAt S7& At HAENAAN L& 5
el

- AcetateE A/dst= AU B2 2449 gdR=0AM 571 52 A4S SIS
21014 9] AutolA] mAA} S1, S2, S3, Sb A S89] WAARZAAMTE RoAor ZITE
FESH 2 AS AvtoflA zHzre] mIRFSo|AIA L-Lactate ([S]-Lactate, Lactate, D-Lactate,
[R]-Lactate)S AAst= Collinsella aerofaciens (OTU0034), Lactobacillus spp. (Otu0047),
Lactobacillus ruminis (Otu0045), Dorea spp. (0tu0041) ¥ Coprococcus spp. (Otu0008,
OTU0012) 59 AYujEEo0]| =751 Ct o] A2 Pyruvate metabolismof 23} Acetate=
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oAy, 2 Age AoA o] =25 2|k Megasphaera spp. (0tu0022)2}
Bacteroides fragilis (Otu0011) 0] E50] Aetate?} §o]A o2 Z716HA] ¢ n]dxt S7 &2
S40| M= ZFAasteich ®£5F 1= 24 Picrust AutolA & Acetate’} §ojdog Zrtst gjrgo
o @ xto| Al Pyruvate metabolismo] &71519 00 (S3A)Q]), Acetate?} 71514 48 DRSS
Qolxel zfols} QelALt ZHastgict. o] AntE HlEo 2 AL 2o Invitro-FFAISA] 1
AH=o] wet L-LactateS 4H]sh= 0]A250] 9J3fl Pyruvate metabolismo] 57} &2 7+435}0]
Acetate’} 571 &2 dashes 7oz Atgdo

- FESH AUYn]ESo] o8 A  L-Lactate= Pyruvate metabolismitgS  E5|
Succinate?} A gE]ojx|n}, o] 2Alo] T}A] Propanoate (Propionate) metabolismof ©2]&}
Propanoyl-CoAZ2 Fgtg]o]A]1 A3 O 2 Propionate® A=t 720 Propanoyl-CoAd]|
Al Propionate® 7dgHo]l= cb-branched dibasic acid metabolismo] #o{E| 0|}, & Fghe
Propanoyl-CoA =7%10| cb-branched dibasic acid metabolisms Edll Propionate 0]2]9] =
AR AgE o 5 .

- B304 Propanoateg A dst= AHulAd=o] @A fdAt S1, S2, S6o|A Tt 57} sHRAXITL,
AnA o2 S1} S2u] @ AHgto] Propanoate?} S-01& 0 8 Z7151gict o]2i5t Ayt 9jo] MWt
"lQ} 7ro] Ahjjo|A=of Q)5 A4 =l L-Lactate?} Pyruvate metabolism 7S £35j| Succinate
=Ao] MAElo] oA S1, S2, S5 ¥ S8 A|A Pyruvate metabolismo| Z7}st 7102 Atg =
o}, ®5t o] OPALS & S1¥F S2+= cb-branched dibasic acid metabolismy}A o] ZFA st Ax}
A O 2 Propanoyl-CoA=4Al-S Propionate® K&Hst= Propanoate (Propionate) metabolismoj|
ols MAAF 275 oA T Propionate?t =70l sl fofXlog F7ist Aoz AlrEH, o=
23 210149 Autofq e oldd 4~ U]l

- 2 A3 At A Butyrate@t A=A o] o5 &7 =& ZFAst Ahju| S uto] Attt A
A B25FH AT T Q9] Acetate@} Propanoate 27412 PicrustZute} AZAX|o] MAAZE Oﬂég}
Fon, zt7ro] mAX}of whet =240 ool Ad &= SCFAs (Acetate, Propanoate, Butyrate)d 2
571 22 Fdasts JUnBEs0] Oggsiths A2 21 4+ AT
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H 9. OTUs &% 13X In vitro Fermentation X13§ A] A=2A}o] o]5] wWa}st Ajojy=

Cluster 1 Cluster Il_a Cluster II_b

OTUs SCFAs Sa 5 38 S6 S7 S1 S2 S3

Actinobacteria phylum
Bifidobacterium adolescentis (Otu0001) A / / 7 / 7 7 /
Collinsella aerofaciens (0tu0034) 7 7
Bacteroidetes phylum
Alistipes putredinis (Otu0033)
Bacteroides spp. (0tu0004)
Bacteroides spp. ( )
Bacteroides spp. ( )
Bacteroides spp. (0tu0024)
Bacteroides spp. (0tu0038)
Bacteroides caccae (0tu0052) AB.P D -
( )
( )
( )
( )
( )
( )

ABP / -

Bacteroides fragilis (Otu0011 AB,P D -

Bacteroides ovatus (Otu0069 A B,P

Bacteroides uniformis (Otu0020 AB,P D

Parabacteroides spp. (Otu0015

Parabacteroides distasonis (Otu0040

Prevotella copri (Otu0002
Firmicutes phylum

o__Clostridiales ( )

f__Lachnospiraceae (Otu0026)

f__Lachnospiraceae (Otu0037)

f__Ruminococcaceae (Otu0009)

Anaerostipes spp. (Otu0071)

Blautia spp. (Otu0003)

Blautia spp. (Otu0019)

Clostridium perfringens (Otu0089)

Clostridium ramosum (Otu0067)

Coprococcus spp. (0tu0008)

Coprococcus spp. (0tu0012)

Dialister spp. (Otu0007)

Dorea spp. (0tu0041)

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

o
l

oo
|

Otu0032

NN~

ABP

~ 0O~ +
~

[Eubacterium/ dolichum (Otu0074
Faecalibacterium prausnitzii (Otu0005
Faecalibacterium prausnitzii (Otu0023
Lactobacillus spp.
Lactobacillus ruminis
Megasphaera spp.
Phascolarctobacterium spp.
Ruminococcus spp.
Ruminococcus bromii

[Ruminococcus/ gnavus

[Ruminococcus/ torques

Streptococcus spp.
Fusobacteria phylum
Fusobacterium spp. (Otu0116) D
Proteobacteria phylum
f__Enterobacteriaceae (Otu0048) 7 +
Sutterella spp. (0tu0030) D
Sutterella spp. (0tu0088) D
Verrucomicrobia phylum
Akkermansia muciniphila (Otu0021) I

+ABP D D -
+ABP

~ O
~ O
+ O
~ O

>}

+
o

All OTUs were selected as showing LDA > 3.0, p value in T.Test < 0.05 comparing Relative Abundance (RA)
between B 2h and T 2h, and the ratio of gap of RA > 1.0 %. Among them, decreased or Increased OUT
shown D or I, respectively. - and + means decreased or increased OTU which showing more than 0.5 % of
the ratio of RA gap. Blank means not detected OTU.
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-4 0 2 4
Value

Valine,_leucine_and_isoleucine_biosynthesis
Glycolysis_/_Gluconeogenesis
Pyruvate_metabolism
Citrate_cycle_(TCA_cycle)
Propanoate_metabolism
Ch-Branched_dibasic_acid_metabolism
Cysteine_and_methionine_metabolism
= Glycine,_serine_and_threonine_metabolism
beta-Alanine_metabolism
Pantothenate_and_CoA_biosynthesis

M O T 0 Wk~ ™"
wwuwunnnon

21 24. LefSe analysis including the differentially abundant in metabolism of PICRUSt
after fecal fermentation with CG]J.

Predicted KEGG functional pathway difference between blank (blue) and treatment (red) groups at 2 hours
of fecal fermentation. White means not significantly different pathway between them. CGJ-cheonggukjang:
LefSe-Linear discriminant analysis effect size; PICRUSt-Phylogenetic Investigation of Communities by

Reconstruction of Unobserved States
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O Invitro GID-FF ZI88&] Total volume©]| @& ZHJOj]A-E R}o] ZRA}
- Invitro GID-FF ZIS§A] Total volumeo| @& AU 0|AE Ato] RAL= WX} o] 9
o] 85t M-S XIdhstF o, = 27709] raw datatE 0|85t 1L, = 1,124,285 readset 29374

o] OTUsE ¥ith. 2E ME2 SURF 35,624 reads2 #ESHAIA 42 A5t

3%

iy

- OTUsZ|¥F tree Zi} 1250 YetUth. 3A| BLKIEH A4S A7l 18282
Clustering®]9l o, BLK1& 7% AHA|= Total volume 20ml 120miny} Total volume 5ml
120mino]| st Clustero] Clustering® 3ttt A=A A7tst 152 30minyt 120min 73-$ Total
volumeyt= AF4Qlo] Fermentation A]7Ho] @2t Clustering &9t 60min 73-%0= 3 A st
Clustero]l &al lou; AHAl= §t Clusterof] &3f QA 4ttt

ipet TB30
ipet TB10
ipet TB20
ipet T5 B3 12
ipet T5 B2 12
ipet T5 B1 12
ipet T20 B2 12
ipet T20 B1 12
ipet T20 B3 12
ipet T5 53 6
ipet T6 52 6
ipet T5 51 6
ipet T6 53 3
ipet T5 52 3
ipet T5 51 3
ipet T20 53 3
ipet T20 52 3
ipet T20 513
ipet T20 53 6
ipet T20 516
ipet T20 526
ipet 756 53 12
ipet T5 852 12
ipet 75 81 12
ipet T20 5112
ipet T20 53 12
ipet T20 52 12

i

0.020

a3 25. OTUsZ|4l treeE 0] 8519 Total volume® ZUju]RE-ZAUE] 8]

- 224 NMDSHoA A=74= A7EeE & 60min F2f A1E0A+& Total volumedt= ZA| X}
ol7F gllon], Ominyte] MEZ} HwE P& Foe PP L85 = FALBIAN (1Y
26). E3F Analysis of Molecular Variance (AMOVA)Z o] 83t A=Ze xhjjo| A2 0Ef] v w2A]
o] A Total volume 20ml(30min)x®} 5ml(30min)E H|. A] p>0.052 & AHZA}o]o] S-9]AQl X}
o] oloir},

. HA XK

- o]2ist A= uigto 2 B QXL Invitro GID-FF ZI8YA] Total volume 20ml 2} 5ml A}
ojof] u]¥E A AENS Ato|7t gle A st
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01

CGJ_T20_60min weLTs_ 5912

w_'% CGJ_T5 120min
el T20_frlo 51 8

BLK_T20_Omi w%
S 4 el CGJ_T5_60min »"ms

]
2]
o
=
beT2 82,3
Im‘@;—’ e e s
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i
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o -
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MD51

2 26. NMDSEZ £3t Total volume® ®i3}st= Ahjjoj=

NMDS was plotted based on Bray-Curtis. BLK : sample from in vitro fecal fermentation without CGJ, CGJ:
sample from in vitro fecal fermentation with CGJ, T20 : Total volume 20ml, T5 : Total volume 5ml

O A 371X F87HA28S A7 sAF50I=AY 285, B4, ARl A& R 7]
5 Wt

- 11471548 Fermentationgtol| me} Wetst= SCFAs of%f BlW 42 &8 SCFAQI
Acetate, Propionate, Butyrateg &7Jsto] 13 270 YERQICE.

- BE A7ISAIEO|A  Acetate, Propionate, ButyrateZ} SojAozg ZIlstYTh  Acetate=
Fermentation A|7Fo] Ao T2} F=74, 7AYo}, R] o2 o B2 9 Acetate?} A&l o0,
Propionate7Zd-% 60min7trl= A=A, Z1X], 7F2A|Uot &0 2 Z7}519 01} 60mino]$ 2= 7t2A|Yo}7}
AR H T f WL PropionateZ} AAAE]QIT) ButyrateZd-2-ofl= 30min7tA|= 7t2A|Yo}, 71X, A=A £0
2 o e 9] Butyrate’} AHEISLT 60minoli 5 vl ool AHEIGLom, 60min o F2E AR,
7kzAlUol, 24| 0.2 o B grol eI,
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(A) ®B) (©)

80 Grosp
BLK
25 ; N
g & GRC
60 . 1 - KIMCHT
20}
= ¢ = i T
= 4 = Co E
10 ¢ 2
20
30 60 120 30 60 120 30 60 120
Time(min) Time(min) Time(min)

a2 27. A73715A1EE 2Hulg AL U] SCFA §F Y3} 8] (A) Acetate, (B) Propionate, (C)

Butyrate

Mean values = S.D. are shown. One-way ANOVA was used to compare BLK Omin and sample (*xp<0.05,
p<0.01, p<0.001 vs BLK_Omin).

- OTUs?|8t tree 215 27 280 UEUgItt 2 Zap 3 S
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O 28. OTUs?|4l treeE ©]83}0o] Total volume® AUo]AZAYE] v]w

- NMDS 71771554 E o] ah2 Aol g2Aele 13 290 Uepflch. 2 2w 14737152
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o= AlZto]l Rlgo]] met Halsh= FUn| A2 Y] Ya/do] fASIR o, A7 SAISEE
Blshs AU BEAEE et S sl & & U
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=
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13 29. NMDSE &8 A7 sA&2E Helsts BUnd=E

Fecal samples for in vitro fermentation were obtained from one volunteer's feces. NMDS was plotted based
on Bray-Curtis

- Phylum $FoA 73715 (=74, 7F2AYo}, ZA])¥ Fermentation AJ7to] o2 73U
oA = K}Ol— 7= 300 UERAQITH O At A7} 5A1ES ARl ¢ BLKIE2 A7t ot

= x}0]7} ]U} 7 70}7]%/\1%% A7Fgt 2= AMEZ oA = Firmicutes?}t Actinobateria UO]A8=

ermentation®dof] @2} 60min”7tA] = Firmicutes?}t 57}
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A% BYth Jt2AUel 2o PAE AN AT
33 30. Phylotype 7]¥F phylum £Z0l4 AZ715AEE FUFEAE) bl

a

= o i om owe

=l = =mie = sic =@ sl = =i = i = =l = =i = =i = =l = =

BLK CGJ GRC

0min | 60min | 120min 30min | 60min | 120min 30min | 60min | 120min 30min 60min | 120min
W Firmicutes W Bacteroidetes ™ Proteobacteria  ® Actinobacteria W TM7 L] Lentlsphaerae m Verrucomicrobia
mOP8 mOP9 ® [Parvarchaeota] M Tenericutes W Euryarchaeota  ® Nitrospirae

- OTUs £&&9|A Linear discriminant analysis effect size (LEfSe)S Edf 71737 =A1=H
Oming} 120ming H]L A] Watets Ao]BESe 1 310] Yehjglct. RE 1804 ga
=2 Zytst oM=L 72Vt Faecalibacterium prausnitzii (OTU0013)x} Bacteroides spp.
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(OTUO0004)o1¥ 0, Prevotella copri (OTU0001), Prevotella stercorea (0TU0014)
Sutterella spp. (OTU0029)= Z& 47152 FAA dastd oy A7 sAES A7I5HA] &2
BLKO|AE=  ZFASHA] 49ttt o]eb= dHj& family Ruminococcaceae (OTU0003),
Bifidobacterium adolescentis (OTU0005) ¥ Dialister spp. (OTU0002)7t 25 7A7}7|5A1&0]
A B7tetR e A7 sAES A7ISHA] %2 BLKo|A = S7sHA] 4ttt

- Fermentation 120min ©o|& AZAo|M= Oscillospira spp. (OTU0008), ZR|oAl=
Alistipes putredinis (OTU0006)0] Z7}6HK] Q49ro ™, family Lachnospiraceae (OTU0009)+=
2R WA F 7j0) BRI SAEA SotetAl QFole.

Color Key
I

-20 0 20

q—‘ value

Om002 family Ruminococeaceae

E Om005 Bifidobacterium adelescentis
_J_ Owm004 Bacteroides spp.
I— Owm002 Dialister spp.

Owm018 Bilophila spp.
Om021 [Ruminecoccns] torgues
Om023 Blautia spp.

Owl028 Bacreroidescaccae

Om006 _dlistipes putredinis

Om0l6 Faecalibacterium prausnitai
Om012 family Ruminococcaceae

Ow008 Oscillospira spp.
Owm009 family Lachnospiraceae
ﬂ Om010 Bacteroides uniformis

Owm022 Phascolarctebacterinm spp.

Owm01l Parabacteroides distasonis

Om007 Parabacteroidesspp.

L[ Owm015 Bacteroides spp.
Om029 Sutrerella spp.
_[ Otul14 Prevotella stercoren
Om013 Faecalibacterium prausnitai

i i Om001 Prevotella copri
(&) o [&] b4
% 8 % 2

4 31. OTU £%& Ominy} 7177|541 9 BLK 120min H|w A] ¥3lst= AUo|A=E

All OTUs were selected as showing LDA > 3.0, p value in T.Test < 0.05 comparing Relative Abundance (RA)
between BLK Omin and Treatment (Cheonggukjang, Garsinia, Kimchi) 120min, and the ratio of gap of RA >
1.0 %.

- 30min, 60ming Z3st OTUs ~&0A] Linear discriminant analysis effect size (LEfSe)S
&3 AA7ISAE e ARPE R or SVt =2 At JUnBEES 240 YERITH
(LDA>3.0). = A1} Fermentation € 30minZ7tA] Al 2 #3171 919100, 30mino|A 60min A}
ojoflA MY A& Wt it

N

- A7 715 A =AM Prevotella copri (OTU0001)7F 60min7HA] = 7FAsHY 0L 1 o] 5o+
AArato] AL 7FASHE 00, Proteobacteriaof =9 Sutterella spp. (OTU0029), Bilophila
spp. (OTU0018), Firmicutes =9] Faecalibacterium prausnitzii (OTU0013, OTU0016) %
Bacteroidetes =9 Alistipes putredinis (OTU0006), Parabacteroides distasonis (OTU0011)

0|A-2=0| Fermentation & 30min 7HX|¢F &7} =& ZFASH T}
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- 30min¥} 60ming Hu3S FLoe AT AU AZoAMT family
Ruminococcaceae (OTU0003) O]X-=o] £7}5t9 00, Bacteroides uniformis (OTU0010),
Bacteroides caccae (OTU0028) OJAE=L 7I2A|YotS A7IsE AMZ0| MUt Z71stgich TS
RS "7He AZo|MTE Bacteroides spp. (OTU0004) 0]A=o] 7¥A4stdow, Dialister
spp. (0tu002), family Ruminococcaceae (OTU0012) ojX8=o] Z7tst3ith. 60minyt 120ming
Hn3lS Ao HZAS Arlst MEZo|ATt Bifidobacterium  adolescentis (OTU0005),
Prevotella stercorea (OTU0014) ¥ Phascolarctobacterium spp. (OTU0022) 0] =S50°] A
st¥ion, family Ruminococcaceae (OTU0003), Oscillospira spp. (OTU0008) @ order
Clostridiales (OTU0019) njA&2S50] Aast¥tt ®st XS A7t MEZo|MTE Bacteroides
uniformis (OTU0010)o] &£7}st9% 0¥, Bacteroides spp. (OTUO015)= ZFASHE T}

E 10 . OTU $£& A77]15A1&Z4Y In vitro Fermentation X131 A] ¥3}sl= AUYnjrl=

Omin vs 30min 30min vs 60min 60min vs 120min
OTUs (%) (%) (%)
CGJ GRC KC C@J GRC KC CGJ GRC KC
Actinobacteria
Bifidobacterium adolescentis(Otu005) +1.5 +2.8 +1.7
Bacteroidetes
Prevotella copriOtu001) -21.5 -15 -20.9 -5 -9.7 -6.6  -1.2 453
Prevotella stercorea(Otu014) -2.9 -3.1 -3.5 +1
Bacteroides spp.(Otu004) +3.6  +4.1 +2.8 -1.9 | +4.38 +2.7
Alistipes putredinis{Otu006) +2.1 +1.9 +2.2
Bacteroides uniformis(Otu010) +1.6 +1.1 +1.6 +1.3 +1
Bacteroides spp.(Otu015 -1.3 -1.6 +1.6 +1.4 -1
Parabacteroides distasonis(Otu011 +1 +1.6
Bacteroides caccae(0Otu028 +1.2
Parabacteroides spp.(Otu007 +1.4  -2.2
Firmicutes
Faecalibacterium prausnitziilOtu013) -4.6 -4.5 -4.7
Dialister spp.(Otu002) +5.8 +4.3 +5.6 +1.3
family Ruminococcaceae (Otu003) +5.4 +2.8 +5.1 +2 -2.7
Oscillospira spp. (Otu008) +1.9 +2.2  +1.7 -1.7
family Ruminococcaceae (Otu012) +1.2 +1.6  +1.1 +1 -1.4 -1.2
Faecalibacterium prausnitzii (Otu016) +1.1 +1.6
order Clostridiales (Otu019 -1
Phascolarctobacterium spp. (Otu022 +1.8

Proteobacteria
Sutterella spp. (Otu029) -2.1 -2.1 -2.1
Bilophila spp. (Otu018) +1.1 +1.1

Fecal samples for in vitro fermentation were obtained from one volunteer's feces. All OTUs were selected
as showing LDA > 3.0, p value in T.Test < 0.05 comparing Relative Abundance (RA), and the ratio of gap of
RA > 1.0 %. - and + means decreased or increased OTU. Blank means not detected OTU.
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- 7473715 A1 &9 Functional gene ZAF= MGI-Seqg 0]8&35t0] 438851 Assembly & 7t
MZH2 BLK (Omin) : 196,688, BLK (120min) : 197,374, CGJ (120min) : 164,846, Garcinia
(120min) ; 221,616 & Kimchi (120min) : 236,1602] Contigss ¥Jo0, ZAXR], 7F=2 AL o},
BLK 02 F7lste HEe velon w2 Aage Azt ABoA: contighrt Fadhe
oI5t FAIAl assembly?] F42 AYL 4 Q= N0 E£§F ZA], Garcinia, blk_120 0.2
Z7tetdlal vt 2 BA=ga A2t MEoA Q] Nb0o| 7V 27| UEhdZ &Ittt (& 5).

11 . ZF ME=9Y assembly & contig42} N50

Sample Contigs N50 (bp)
BLK (Omin) 196,688 4483
BLK (120min) 197,374 4503
CGJ (120min) 164,846 4158
GA (120min) 221,616 4844
KC (120min) 236,160 5441

- Annotation Z1t2 &E2% Metabolism pathway % SCFA9] A= butanoate
metabolism, propanoate metabolism, pyruvate metabolism ©] 37}X] pathwayof ¥ojst=
245 AYshe 9ARSS RAlstel & 60 UERLT,

- Butanoate metabolismo] Tolst= §4E5L zF ABZWa BLK (Omin)oj]A] 567, BLK
(120min)oflA 5571, CGJ (120min)oflA] 567H, Garcinia (120min)ollAl 597, Kimchi
(120min)o|A] 5871171 &A)gte shelstedct.

- Propanoate metabolism¥ojsl= §4A5S 7z A=Wz BLK (Omin)olA] 577§, BLK
(120min)ol Al 587H, CGJ (120min)ollA] 567, Garcinia (120min)ollA] 627, Kimchi
(120min)oj|A] 597§7} &Aj5HS stolstdct.

- pyruvate metabolism ojst= §4ES2 zF Al=Zda BLK (Omin)olA] 747H, BLK

(120min)olAl 717}, CGJ (120min)ollA] 737§, Garcinia (120min)ollA] 757, Kimchi
(120min)o| A 76717} EAEHS &It
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H 12 . 371X] metabolism pathway©] %osl= AHEZ" gene $
Metabolism BLK (Omin) BLK (120min) CGJ (120min) GA (120min) KC (120min)

Butanoate 56 55 56 59 58
Propanoate 57 58 56 62 59
pyruvate 74 71 73 75 76

- ZF MZo]|A Butanoate metabolismo] #odst= &40 st abundancem&lQ] ojmst
Ato|7F QUeA] 1 320 YERUGIct. AR Q! B2 blank AE7]2], Garcinia®?l AX|S A 2]gt
ABE72] clusterg F/dstR L, A4S A2t B0l UHA] 2153 #2]5o] cluster?}
Y0t blanks 71F02 J12AlUo} o YA AT WBAN SRR O F71EL
stolstoirt.

- ol pathwayolA] Xfo]l& HIEH gene &= = 67] (K00656: formate
C-acetyltransferase, KO01652: acetolactate synthase I/II/IIl large subunit, K20509:
carboxybiotin decarboxylase, K03737: pyruvate-ferredoxin/flavodoxin oxidoreductase,
K01653: acetolactate  synthase I/l  small subunit, K04072: acetaldehyde
dehydrogenase/alcohol dehydrogenase)® 2015}¥ 00, Z2 pyruvate & 2 ZAZ
AA7|=dH d9st= aas Adste AR H.  K00656, KO03737:2  pyruvates
acetyl-CoA=Z, K01652, K01653 9 A] pyruvatesS (S)-2-Acetolactate2 A gA|Z T #ojst=
aAs AAdol= gened S &Qlston, KO4072+ 1-ButanolofA] butanoyl-CoA=Z 7ZHgt A

¥

2
Hofstes 2452 49T 4 Sl genel 2 AU
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12 32. ZF A=dH Butanoate metabolism pathway©] T3t gene?] abundance

- ZF MZo|A Propanoate metabolismof #ojst= g40] tfst abundanceif§l19] ojmst
Aro]7t l=Al 2™ 330 UEUWAY. A= 2AIEEt A2jer AEoA RAAE dAasts
S Bt blkME72|o] Z2|AH J/dat garcinia, HAE &g AMEQ Z2AEIY
FAEUL, A=ES A2t BEIA ST metabolismof ofsh= @45 A4S geneo]

B 7rASHI T Propanoyl-CoA2b 2-Oxobutanoate?] A gtA]of] Modst= §45 AT &~

K00656 (formate C-acetyltransferase)dt Propanoyl phosphate 2} Propanoate Apo]Q]
of Wojst= acetate kinaseE AT 4 9J= K009250] garcinia ¥ XS 2A]7t=9t
st AMZo)|A] Z71ehe sholstyitt. ®ot 7FAsE K01734 = Glycerone-P 9F Methyglyoxal

Ato] YRS oA Toj5t= methylglyoxal synthaseE AJASH 4 9l gene S &H0lsteict
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- propionate metabolism
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13 33. ZF A=Y Propionate metabolism pathway©] T3t gene®] abundance

- 7} AB=Z0f|A Pyruvate metabolismo] #0ist= & 40f thst abundancei&l Q] ojwst x}o]7}
A=Al I 340 LYEFRACE Butanoate metabolis @ Propanoate metabolism} OF:H7FA] 2
Pyruvate metabolism pathway E35t blkAHZ (Omin, 120min)7|2], ZAX]e} Garcinia Ai=o] 7t
= 28HE P45t fEHS B A=82 A2t &2 371X metabolism pathwayoi| A
9.5 blke} v Lste] 7P Wol Fast: HOR UEhITh Garcinia X WAIS 1208 A3t M2
oAl Z7Fst KO0656, K03737, K00873, K019607} pyruvate?} s geneo|9l 20 formated
acetyl-CoAAto|of|A]9] ®F2of] Most= FAE AMAASHHAY phosphoenol-pyruvate 2 F-E
pyruvate2 HEIPFoA Hojst= a 45 /st genelz UET
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13 34. 7z A=4 Pyruvate metabolism pathway©] T3t gene®] abundance

O BHWgAE Y DNA, RNAZHE Shotgun Sequencing2 ©0]£3%F Cross-omics £A
pipeline L&

- & AFoA RNA seqg &3 FAL & 3¥Z Al=3h A3 eukaryote?} prokaryote@]
RNAS 25 Afot ol 7129 8A% glol Amelgon 2ot Rotsict. 2 £ o
A1 DNA, RAN Shotgum Sequencings- ©]-83t Cross-omics pipeline i+&-& MiSeqo & Y
B do CXAH o] S PICRUSt2E o]8&35to| Metabolic pathwayS of|& 7155t oAz HH

LEfSe @ Metabolic pathway?t AFH4AS HeatmapC 2 A|ZEststed 2= m g 7208 7 Ekstyd

- meoe =4 9 2T

MOTHUR+= #AAH0E 242 0E HAEPH Y a2 Algoi4r] tiwof vldEgE
six}7} ol 2ato] A|Ziatsl7|ol= ojajgo] QIrt. wata], ¥ m=z I2le MOTHURE PICRUSt2Z
B de o821} Metabolic pathway ZatS o] 85t0] A|713} sl s mfojmajglog L&
=19t

MOTHUR+= LEfSe ¥u2]5g 7|¥toz (oJA9l Xxjo]lE& UEIY+= Operational
taxonomic units (OTUs)E Aot 0 (*.lefse_summary), E3F fasta It -2 shared oHL
B2 #7451 "make.biome” A EFH-S 0]85F0] Metabolic pathwayE o& & 4 9l biom
o}ol o Rl Zshzct (*.biom). biom o2 PICRUSt2S o] &35}9

“path_abun_unstrat_descrip.tsv'gt= 72+ AZof st Metabolic pathway Z1t JH7} &7l
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L g AL 4 itk Metabolic pathway Zub mfalQl tsy 1S metadata® A3}
MOTHUROHH "otu.association” ABZE 02 ZMJu|AE1} Metabolic pathway ZF At A &
245 A0t AlgstolEt YoM HHE Aat Use ¥ me ol Weste, 1 fUse

Helstel ohat 2t
1. MOTHUR (lefse BH&0])> x.lefse_summary (S-9]AQ1 Xto]S UEIJ = DJAE AH)
2. MOTHUR (make.biom HZo])> *.biom> PICUSt2> path_abun_unstrat_descrip.tsv
(Metabolic pathway Zi})
3. MOTHUR (otu.association ©@&0o])> *.corr (FUju]AE1+ Metabolic pathway 7F AFaA|
2}
4. /0= Zach M S I5EES £

* cons.taxonomy 1}

ook

tsta 9l B2 E o] 2 OTUs9] Taxonomy

¢ odS o]-&5HH, & AFHA i nfo]xetlS F5l Metabolic pathway 7wt}
29l ‘path_abun_unstrat_descrip.tsv o]4 ALDEx2 ¥ 1v2]Zo=z S§o]AQl xto]& Uehf:=
Metabolic pathwayS Aatsto] 0, o] A} lefse_summary - o] 85 AYojA=1t
Metabolic pathway 7t AHIAISE A5 AubE 236ty Qe corr oA {OAQl ol &
Bt = OTUs&t Metaboilic pathway?F AJ-#A|9F AEsto] &, 2 At {9 A2l AL
o]& UEtYl= OTUs®?t Metaboilic pathway?t A+ A=, o] FEE o]&35H
ool AETIL WM, So] T oMoz Sl ol heatmapO.2 A|ZFststel
&t} E3Sh, Metabolic pathway?] AHAIgE AW & OTUso| tfst taxonomy ABS 7Hzt
pathway_decription.txt, otu_names.txtet= HAE oAz XAsto] A|gsto] FC}.

N

- Arg®¥ ¢ MORHUROA @7 &&= ZAgmd  (o:  *.cons.taxonomy, *.corr,
* lefse_summary)?t PICRUSt29] Infer pathway abundance& ©o]&3sto] dA == ZAutod
(oll: path_abun_unstrat_descrip.tsv)& @& 4 Ut AFEAR= AZAHEIT S0i7 design.txt

OFEL, 2 mZ2738 AA oA ARSARE 42 MOTHUR 9 PICRUSt2 ZAx mpidgoz

—3APA = AFIHLIA o] 8 Znf

- Omnivore st=2013} Vegetarian 91 %=919] In vitro GID-FF A3t x2] A39] 29 U SCFAs
stek oS < 35>0f YERHITE. Omnivore®}t Vegetarian 75 A A& 0 2 Beef GID-FF
A2 & Acetic acid®t Propionic acid’} 5715185 &QlstAt.
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SCFA in Korean omnivorous subjects Wil
120  Bropionic acid
Butyric acid
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Fig.10 Overall SCFA concentration in all subjects of Korean omnivorous and Indian vegetarian samples after 90 min of beef GIDFF against B_Omin and B_90min|

-9FH of] Butyrate= Omnivore 1&0fA]= In vitro GID-FFZ BeefS A 2|5t & o] oz =7}
A

v 11— o
=% : = = = = (ol e] = Nk oy
oF WY, Vegetarian 1§ 39 % 290llX= S7I6HA] 932 BTt &, B4 AR 7|&5= 4
Ul o]Eo wet Fdet Ao tigh o] ASAE] vt asdol BEtE 4 Qlgol Ejldn <O
o 36>
Increased Butyrate after 90 min of fecal fermentation
13
10 I
5 I I }
z : I
2, & T T T T -
H & & ® ® & & & ® $ : S & s ! 4{ &
S °3°§ Q&;} 5 < Sl e & & & EX N % & & & = Q&\ &
NSQ/ XES\}Q/ QQQ/ @/ A)?QQ/ \n\\?/ ‘%_—;/ ’N?QQ/ \QQQ; s XE?)Q/ \Qé\_/ \’\,/ ’\)299 \m\\)() Rl (F‘?}\Qz A\Qé’!f
P Q @/ & @/ 7 “ K24 % el
-10
-13

" FF At o] 82 e 24
- ARME EeidadtERRE FWoE9 DNA #E2 QlAamp PowerFecal DNA
Kit(QIAGENAHE o]|&-sto] ZIsistR 1, &% DNA+= Qubit-iT dsDNA HS assay Kitg o]-&s}
of 1o DNA <ol duofyt S0i=Al DNA =5 =QIstgier, IlluminaAte] 16S
3
2478 5 ng/w 2 5=2 #FESAZ AlES FH|stitt
- 16S Metagenomic Sequencing Library Preperation

* https://web.uri.edu/gsc/files/16s-metagenomic-library-prep-guide-15044223-b.pdf
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81 Koreal

5S¢ Indian

53 Korean
54_mndian

52 _Korean
S5 Indian

Bifidobacterium
PRamiinococcaceae unclassified
| Bacteroides

| Akkermansia

| Streplocaccus

- Bilophiia

:H: —
| |

Bufyricicecous
Gdoribacter

| Eschericiia/Shigelia

| Fusicatenibacter

| Closiridiuny XVIIE

Senegalimnssilia

Slackia

| Parasuteerella
Clsenelin

| Ruminococcus

Roseburia

Faecalibactering

| Coprococcus

| Erysipetoirichacene_unclassified

Sutteretla

a3 37. Invitro GID-FF &3t2 #Hlsly] 93t m Ak Blank Oh, 2h U] XE] g}

- OTUs %94 Linear discriminant analysis effect size (LEfSe)E E5f] @ AtE BLK Oh
1t BLK 2h& 8|1 A] 57F &2 g4t ”LHUI"“%E = <2d 37> yEtY At (LDA>3.0). L
At 22 0 AXSA A Fermentation 2h & Faecalibacteriumo] ZFAst= 71& &Holsh

2 oloict, E35]) o3 AF S3, S,4, S U S6= Relative Abundance?|& 1%0]AF 7ZFAsHSITH O]

T a
2|5t A1t= v}Er O 2 Faecalibacterium®] ZFA = In vitroAo A9 A|HFejg oz Qlst Haloj
olsf 743t Aoz Alzdr}

- OTUs %04 Linear discriminant analysis effect size (LEfSe)S Es] T @AtE BLK 2h
I Treatment (Beef) 2h& Blu A] $7F &2 At JUo|dEs 11 380 UYERYQITH

1 In vitro GID-FF& Beef AX&]%, Ay HodF4oz AHX|
Bifidobacteriumo] 713125 & 4~ Qlt}t. Omnivore 151} Vegetarian 15
genus + Dialister?}t Olsenellag =HQ1 & 299t Omnivore 1&of|Al= 3t
HOJX] UUAAIT Vegetarian TFoA+= 3 P& 2 Fo| & F7icte IS B B2

L.
BarnesiellaytAlistipes= Omnivore 150 AT ATiAl 0 2 ZhAsh= ANS H T}

- SI~SE7HR] BE m3AI2HE
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e
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Korsan

51 Korean
52

83 Korean
54 _indian
55 _indian
56 _indian

Bifidobscterimm
Blantia
Ruminococcacess unclassified
Clostridiales unclasyified
Colinsella
Ruminococcus2
Dorea
Anmerostipes
Coprococcts
|Fusicatenibacter

Srorichia Shigeil

Clostridium XVIIE
Enterobacteriaceae_nnclassified
Subdoligramilum

Lactacocons

Megamonas

Holdamanella

Catenibactarinm
Erysipelotrichacese unclassified
Coricbacteriaceas unclassified
Faecalicocons

Lactobacilius
bethanobrevibacter
Mitsvokella

Romboutsia

Bufyrieicoceus
Intestinibacter
Diatister

Oigeneila

Prevotella
Bacterades
Faecalibactarnim
Parabacteroides
Bacteria_unclassified
Suttarella
Phascolarctobacteriom

Oscillibacter
i

Albistipes
Betaproteobacteria_unclassified
Clostridium XIVb
Odoribacter
Bufyrickmonas

Victivallis

Buntinococcus
Alloprevoteliz

Bilophila
Bacterotdetes unclasstfied
Intestintmonas

13 38. Significantly (p < 0.05) affected microbes in Korean omnivore and Indian
vegetarian subjects at genus level, after 90-min of in-vitro beef GID-FF treatment

O In vitro GID-FFS o] &3] Choyat AB B 02t JuAALN
- 2xpd o] BA 973 HEAS 208 ALT, MAASY V)& AY0PES 1FOR T

o 1502 B F CIYF AEIO] GID-FF 392 Fal 715 Aoy Ea chorat A
o 4] FUjo]AdE AEjt SCFAs A4t Hatol] dist JHAAE AR

- 22 AR AUtdE Aol AMeste Aol Tt GefAle AUHndE AHE 218 o
o A2l A (Non-metric multidimensional scaling, NMDS)0 2 <7239>0] UJERH QT o]
S Eaf Aelst AR uet ebils FUoAE WS Sstoic,
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13 39. Distribution of different treatment groups in NMDS plot.

Ingredient Food

pH

Noodle
Carbohydrate brown rice
*CGJ

7.7
6.5
6.5

Fish

Protein Chicken

Coke

Beverage :
& Soju

2.5
7.6

Kimchi

Fiber Tomato

3.5

Avocado QOil
Butter
Beef fat
Fish Oil

Walnut Oil

Sesame Oil

Fat

*CGJ] = Chunggukjang (Fermented Soybean)

- AE2 2130 Hol= A AE Badte, AlY, BHA
A2A pHE S45IAAL, ot & 1-2 af 2 =4

EXT L
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Relative abundance
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Oh_blank

2h blank

Relative abundance of top 20

Treatmegrt groups

H_rice Kimehi Moedle

Soju Tomota.

® Bacteroides
m Peptostreptococcaceae_unciassified
= Lactobacillus
Bifidobacterium
= Faccalibacterium
m Escherichia/Shigella
B Bactercides
B Bacteroides
= Blautia
m Paraprevotella
m L achnospiraceae nnclassified
B Parabacteroides
B Streptococcus
= Barnesielia
Dorea
Fusicatenibacter
w Alistipes
w Dialister
m Rosebuia
= Blautia

31 40. Relative abundance Top 20 OTU after In-vitro GID-FF treatment of various food)
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& . 2 ¥ §
o F &8s £8 ¢ 58
g8 F &8y & & 5 &

Escherichia/Shigeiia [Ons008}

Paraptevotella {Ota0iD)

Peptostreptococcaceae_unclassified (Ctud02)

Bizutia [O1u02)

Bitophila [Otu030)

Bigutia {O1u009)

Bificdobacterium (Ot027}

Faecafitalea {Otudd4}

Colinsells {Otul62}

Waissella {0tuf07)

Stephytococcus (0100}

Staphytacoccus (0t065)

Batilbus {0522}

Enterococcus {Otwd33)

- Lachrospiraceae_unclassified {0011}
Anasrostipes [Otu(21)

Biftciohacterism (Otu04}

Dores [OtuGs)

Bisutia {O1u034)

Lechnospiraceae unclassified {08036}

Lectohacitus 101049}

Leciohacius (01052}

Lectohacius 10061}

Laciohackius {Otu07?5}

Laciohackius {O1uidl}

Bacteroides {0ted41}

Parasutteraiia (Orudsd)

Erysipelotrichaceae_unclassified [OtuG32}

Bacteroides {01055}

Bacteroides {0001}

Bacterda_unclassified {Otul57}

Parabacteroides {Ota048)

Ruminococcaceae_unchassified {Otul76]

i

O e

Lachnospiraceae_unclassified {86068}
Ruminococtaceae_unchassified {Otul55)
Barnesiella {Ctubi4]

Faecalibacterium (O1D05)
Qdeoribacter {01056}

Sutterela {0081}
Erysipelotrichaceae_unclassified {Otud28}
Lachrospiraceae_unclassified {035}
Daores [Otulls)

Streprococcus #u013}

Gemmiger {Otu(47)

Clostridiates anclassified {Onu(45)
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13 42. Increased pathways including the differentially abundant in metabolism of
PICRUSt, after fecal fermentation, with ALDExscore 2.
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1343 decreased pathways including the differentially abundant in metabolism of
PICRUSt, after fecal fermentation, with ALDExscore 2.
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# 14A PICRUSt2 analysis have shown increased metabolic activities after different

Microbes Metabolic pathways spearman  Significance
Coef (p-value)
Bacteroides(Otu041) L-tyrosine degradation I 0.756534 0.000001
Bacteroides(Otu023) TCA cycle V (2-oxoglutarate:ferredoxin oxidoreductase) 0.753621 0.000001
Peptostreptococcaceae (Otu002) CDP-diacylglycerol biosynthesis I 0.752566 0.000001
Erysipelotrichaceae (Otu032)  adenosine nucleotides degradation IV 0.751146 0.000001
Lactobacillus(Otu003) chorismate biosynthesis I 0.750092 0.000001
Faecalibacterium(Otu005) peptidoglycan biosynthesis IV (Enterococcus faecium) 0.744135 0.000001
Faecalitalea(Otu044) acetylene degradation 0.740011 0.000001
Blautia(Otu009) adenosine nucleotides degradation II 0.737353 0.000001
Bacteroides(Otu001) superpathway of fatty acid biosynthesis initiation (E. coli) 0.72324 0.000003
Escherichia/Shigella(Otu006)  superpathway of hexitol degradation (bacteria) 0.70757 0.000006
Bacillus(Otu022) aerobic respiration I (cytochrome c) 0.691846 0.000012
Lachnospiraceae (Otu036) reductive acetyl coenzyme A pathway 0.689424 0.000013
Staphylococcus(Otu065) toluene degradation IV (aerobic) (via catechol) 0.681637 0.000017
Lactobacillus(Otu075) teichoic acid (poly-glycerol) biosynthesis 0.679213 0.000019
Parasutterella(Otu080) biotin biosynthesis I 0.678437 0.00002
Enterococcus(Otu033) fatty acid salvage 0.670219 0.000027
Bilophila(Otu030) superpathway of N-.acetylglucosarfline, N-acetylmannosamine 0.665353 0.000033
and N-acetylneuraminate degradation
Blautia(Otu020) purine nucleotides degradation II (aerobic) 0.655059 0.000047
Bifidobacterium(Otu004) O-antigen building blocks biosynthesis (E. coli) 0.653867 0.00005
Lactobacillus(Otu052) isopropanol biosynthesis 0.639273 0.000082
Staphylococcus(Otu100) catechol degradation to 2-oxopent-4-enoate II 0.633431 0.0001
Bifidobacterium(Otu027) aspartate superpathway 0.633214 0.000101
Weissella(Otu097) aromatic biogenic amine degradation (bacteria) 0.623915 0.000136
Barnesiella(Otu014) phosphopantothenate biosynthesis I 0.611824 0.000199
Lactobacillus(Otu061) superpathway of glycerol degradation to 1,3-propanediol 0.565609 0.000744
Streptococcus(Otu013) glycogen biosynthesis I (from ADP-D-Glucose) 0.548845 0.001156
Collinsella(Otu062) pentose phosphate pathway 0.546298 0.001219
Paraprevotella(Otu010) adenosylcobalamin biosynthesis 1 (early cobalt insertion) 0.532974 0.001687
Lactobacillus(Otu049) ectoine biosynthesis 0.519159 0.002329
Lactobacillus(Otul31) ectoine biosynthesis 0.519159 0.002329
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B 14 B. Fig. PICRUSt2 analysis have shown decreased metabolic activities after different

treatment, with ALDExscore 2.

Spearman  Significance
Microbes Metabolic pathways

Coef (p-value)
Bacteroides(Otu008) fatty acid elongation -- saturated 0.756507 0.000001
Bacteroides(Otu024) D-fructuronate degradation 0.754857 0.000001
Bacteroides(Otu055) 6-hydroxymethyl-dihydropterin diphosphate biosynthesis III (Chlamydia) 0.754492 0.000001
Ruminococcaceae (Otu076) superpathway of taurine degradation 0.754062 0.000001
Bacteroides(Otu023) TCA cycle V (2-oxoglutarate:ferredoxin oxidoreductase) 0.753621 0.000001
Bacteroides(Otu007) superpathway of guanosine nucleotides de novo biosynthesis II 0.753574 0.000001
Bacteroides(Otu029) superpathway of pyrimidine ribonucleosides salvage 0.752979 0.000001
Ruminococcaceae (Otu059) L-lysine fermentation to acetate and butanoate 0.751444 0.000001
Erysipelotrichaceae (Otu032) adenosine nucleotides degradation IV 0.751146 0.000001
Lactobacillus(Otu003) chorismate biosynthesis I 0.750092 0.000001
Roseburia(Otu019) L-isoleucine biosynthesis I (from threonine) 0.748579 0.000001
Dialister(Otu018) chorismate biosynthesis from 3-dehydroquinate 0.748304 0.000001
Clostridiales unclassified(Otu045) L-glutamate and L-glutamine biosynthesis 0.748052 0.000001
Sutterella(Otu091) superpathway of purine nucleotides de novo biosynthesis I 0.745747 0.000001
Faecalibacterium(Otu005) peptidoglycan biosynthesis IV (Enterococcus faecium) 0.744135 0.000001
Bacteria_unclassified(Otu057) superpathway of demethylmenaquinol-6 biosynthesis II 0.741565 0.000001
Sutterella(Otu031) superpathway of purine nucleotides de novo biosynthesis I 0.731364 0.000002
Erysipelotrichaceae (Otu028) superpathway of demethylmenaquinol-6 biosynthesis II 0.729475 0.000002
Alistipes(Otu039) UDP-2,3-diacetamido-2,3-dideoxy-&alpha;-D-mannuronate biosynthesis 0.728256 0.000002
Bacteroides(Otu001) superpathway of fatty acid biosynthesis initiation (E. coli) 0.72324 0.000003
Clostridium_IV(Otu060) succinate fermentation to butanoate 0.716303 0.000004
Ruminococcus2(Otu050) L-glutamate and L-glutamine biosynthesis 0.713448 0.000005
Lachnospiraceae (Otu046) L-lysine fermentation to acetate and butanoate 0.701012 0.000008
Blautia(Otu034) superpathway of aromatic amino acid biosynthesis 0.697947 0.000009
Ruminococcus2(0tu040) L-lysine fermentation to acetate and butanoate 0.691722 0.000012
Parabacteroides(Otu048) pantothenate and coenzyme A biosynthesis I 0.691567 0.000012

. superpathway of UDP-N-acetylglucosamine-derived O-antigen building
Lachnospiraceae (Otu035) ) . 0.690989 0.000012
blocks biosynthesis

Lachnospiraceae (Otu036) reductive acetyl coenzyme A pathway 0.689424 0.000013
Odoribacter(Otu056) L-tyrosine degradation I 0.686961 0.000014
Gemmiger(Otu047) inosine-5'-phosphate biosynthesis III 0.681672 0.000017
Lachnospiraceae (Otu053) succinate fermentation to butanoate 0.678339 0.00002
Lachnospiraceae_(Otu068) L-lysine fermentation to acetate and butanoate 0.65782 0.000043
Bifidobacterium(Otu004) O-antigen building blocks biosynthesis (E. coli) 0.653867 0.00005
Coriobacteriaceae_(Otu026) L-arginine biosynthesis IV (archaebacteria) 0.638563 0.000085
Alistipes(Otu017) superpathway of thiamin diphosphate biosynthesis I 0.631738 0.000106
Barnesiella(Otu014) phosphopantothenate biosynthesis I 0.611824 0.000199
Dorea(Otu015) chorismate biosynthesis I 0.60022 0.000284
Anaerostipes(Otu021) L-glutamate and L-glutamine biosynthesis 0.594941 0.00033
Dorea(Otu025) L-glutamate and L-glutamine biosynthesis 0.591238 0.000367
Lachnospiraceae (Otu011) L-lysine biosynthesis VI 0.559435 0.000894
Parabacteroides(Otu012) L-tyrosine degradation I 0.558203 0.0009
Streptococcus(Otu013) glycogen biosynthesis I (from ADP-D-Glucose) 0.548845 0.001156
Fusicatenibacter(Otu016) pyruvate fermentation to propanoate I 0.538032 0.001494
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# 15. Network analysis A1} A2

Relative
: Connected
Donor Core bacteria Abundance Bacteri Connected SCFA producer
acleria
(%0)
s Ligilacrobacillus, Paraprevotella, Agathobacter, Anaerobutyricun,
501 Anaerostipes 0.26 12 Stenotrophomonas
502 Romboutsia 1.82 6 Akkermansia, Collinsella
S03 Aldcermansia 1.85 13 Ligilactobacillus, Bifidobacterium, Faecalibacterium
S04 Roseburia 0.52 11 Agathobacter, Anaerostipes, Bifidobacterium
305 Blﬁdabacferfzfm 6.92 7 Agathobacter, Faecalimonas
S06 Agathobacter 0.28 6 Bifidobacterium, Holdemanella, Anaerostipes
S07 Romboutsia 0.56 12 Megasphaera, Ruminococcis
S08 Dialister 3.05 8 Prevotellamassilia, Ruminococeus, Faecalibacterium
Roseburia, Faecalibacterium, Butvricimonas, Agathobacter,
509 Prevotella 28.47 15 Latilacrobacillus, Alistipes, Akkermansia
S10 Ligilactobacillus 7.79 5 Phocaeicola, Prevotella
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