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Abstract

Recent studies have also suggested that gut microbiota could be an important role
in the development of CAD. Although stool sample is traditionally used for 16S rDNA
sequencing to identify bacterial species and is considered as a common and
convenient way to identify bacterial species, culturomic system is increasingly
important nowadays. Based on our scientific experiments, Gordon’s medium and five
Itoh’s non-selective medium can culture the most bacteria, so we chose them to
continue on our studies. While Puritan’s transportation medium can maintain a great
amount of operational taxonomic unit (OTU) of fresh stool sample, it is not stable, and
frozen sample is only 30%~50% less OTU than fresh sample. In our experiments, we
found out that matrix-assisted laser desorption/ionization time-of-flight mass
spectrometry (MALDI-TOF MS) detecting signals for our bacteria are weak and
lacking of database, the identification efficiency is 60% less that 16S rDNA
sequencing. And our collaborative laboratory found out that healthy subjects
challenged with L-carnitine who produced low trimethylamine-N-oxide (TMAO) had
a high frequency of F.plautii, suggesting that this species is disadvantageous to the
production of TMAO. In my experiment, | use the same culturomic system with
specific polymerase chain reaction and successfully isolate F.plautii. First we want to
know if Fplautii can degrade TMA in order to inhibit the production of TMAO,
experiment showed that it cannot degrade TMA, we also want to know if it will
interact with high TMAO producing bacteria to inhibit the producing of TMAO. But
in the L-carnitine/Choline assay, we found out that it does not have the property of
inhibition. We also like to know if Fplautii can inhibit the growth of high TMAO
producing bacteria, but did not find it in the competing assay.

My conclusions are Gordon’s medium_ and five Itoh’s non-selective medium are
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better for gut microbiota, for they can culture the most bacteria; frozen sample is only
30%~50% less OTU than fresh sample, so we decide to use frozen sample for
screening bacteria, and collect fresh sample only when having difficulty in culturing
some bacterial species; 16S rDNA sequencing is a better way to identify bacterial
species; F.plautii cannot degrade TMA nor inhibit the formation of TMAO of high

TMAO producing bacteria or their growth. Its function needs further study.

Key words: Atherosclerosis, Coronary artery disease, Gut microbiota, L-carnitine,

culturomics.
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Fog o HEER

2.1 ##
211 % & (media)

BE A W (E DA N EP) * ik

Gordon’s medium 2 g Tryptone Peptone, 1 g Yeast Extract, 0.4 g  %F&(39)
(GM) D-glucose, 0.5 g L-cysteine, 1 g Cellobiose, 1 g

Maltose, 1 g Fructose, 5 g Meat Extract, 100 mL

KH2PO4, 0.002 g MgSO4-7H20, 0.4 g NaHCO3,

0.08 g NaCl2, 1 mL CaCl2, 1 mL Vitamin K

(menadione), 1 mL FeSO4, 1 mL Histidine

Hematin Solution, 2 mL Tween 80, 10 mL ATCC

Vitamin Mix, 10 mL ATCC Trace Mineral Mix,

1.7 mL Acetic acid , 0.1 mL Isovaleric acid, 2 mL

Propionic acid, 2 mL Butyric acid, 4 mL

Resazurin, 12g  Noble Agar

Luria-Bertani 5 g NaCl, 10 g tryptone, 5 g yeast extract Bio basic, Ortario,
(LB) broth Canada
Tryptone Soy broth casein peptone 17 g, dipotassium hydrogen Bio basic, Ortario,
(TSB) phosphate 2.5 g, glucose 2.5 g, sodium chloride 5 Canada

g, soya peptone 3 g
Tryptone Soy Agar 15 g tryptone, 5 g soytone, 5 g sodium chloride, Dr.Plate  Biotech

(TSA) 15 g agar Company
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2.1.2 31% (primers)
ARG TR T 2513 5 (R )
2.2 3%

221 § 2% g 2 32 % (Culturing of fecal microbiota)

*F % Whitley DG 250 S /AAIRE B2 H T ITERARE KA+ 7
S %R £ (10 % C02,10% Hz, 80 9% N2) + % 4] AnotoxTM # fg 4+ %
2 fHwpEF F Rt R JDE A RE 0 o g T RE BB - xETs 35

Co

W

P iFa = X g4 LBbroth A %0 20mL sIg 33 1453 7 i E o R ER
o AL~ ok P i broth ¢ % F 0 9T AP R o RS T4
Rbroth i fs £ S EM N R AR REBIFH-FRY 25 1g LT omL
LB broth (£ 0.3g % @ +3mLLBbroth r/p#gda)> 1= Fi8 0 B % F nd i o

S5 B AR 10T Bt i3 i 10 4L 4e 10 mL LB broth > = = 0 gt 5 K A
210" B0t 3% 10 gL 4 10 mL LB broth » @i = = » ¢ 5 ¥ { R 1075
i LmL 4 10 mL LB broth- isjs# = >+ 5 % { 4 10° iz % 3~ § { 4% 107 »

1072107 # B2 &4 (F v BAFR BT 2984 4) -

2.2.2 ¥ B w2 DNA (Genomic DNA extraction)

d AR R AT A e BE R b 7B R F AR Sk i@+ FastPrep-24
5G P-ig s g g zk (glass beads) B E2 BALE B2 P~ DNA > ¥ ¢
RNase A % *% i< ' 5] RNA = 4 o

BAREY 2R AIT 750 0.9 % NaCl» '#-f# 2 OD600=1.0 EF>»1mL »

15mL o g ¢ -4°C T 13,0009 &~ 20 ~ 410 2 “fj jiteete ~ 800 uLcell
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lysis solution (200 mM Tris-HCI » 100 mM EDTA > 75 mM SDS) w3 » 3t 80°C “c
£10 A4S HE D IR M0 3R 4 » B8 & % microtube (¢ 4~ 2820.1 mm-~
18 05mm #3g3K) > 1 FastPrep-24 5G ¢ 32 % (speed: 6 ~lysing matrix B
3x30sec) mFALF -z ET 130009 &~ 10 A~ 4815 P~ F iR 2 ATLE ML 3
g P & g4 » 40 pLlysozyme ~4 gL lysostaphin > 37°C -kisH 60 4 48 (3T
30 ~»45pF4r » RNase A13 L) £ 4~ 200 pL 2 padsr B » 3Bkt 3 3

5 44 -4C T 13,0009 3~ 10 A48 » P> P iR 2 ATLOML s F P oo e

A

» 600 uL fo-= &% 9% > R &3 1558 T 13,000 g 3 5 A41s o Bodid
FRIAT LS ML e F Y o LA A2 F T B o Bl R DT
15mL g F ¥ o 4o r 500 L £ AE - T R D H R AR 2ET 13,000
g s 5 A4 Ak e o b r 1mLT0% PRS0 38T 13,000
O d 5 AR 0 AL iR 0 100 T0C S BB R KR  f & FKT R

DNA & § ** % f - 8L{s ¥ *0-20C %75 ©

223 R é&pi 4 F B (polymerase chain reaction, PCR)

Y RSP g 2 B ARA T P B R R B3 3 (primer pairs)

AF BT Y D3l B 4m(% - ) 1% DNA R & fs (Tag polymerase) & {7

A TR PARA TR A i R AT A RhR R S LA
B qo 41> 16S IDNA 2 & »

A FAPRFEFREFEGF B B A 3 pL EFRREFRY

F R 50 95C 4t 15 A4 © ¥B4F2 DNA Rl4: 10 ng/uL DNA 1 pL o

ZeriE* 2. DNA REFFE 77 - fel o P % & % R EMH#RiEs KOD

Xtreme Taq Polymerase (4™ 75777 ) o >F iR BR 2 F BiF i 5 94C » 3 » 45 ;5 94

C » 30 #) (denaturation) ; 55°C » 30 #; (annealing) ; 72°C » PFR iz A ¥ & B B &

doi:10.6342/NTU201901789



(extension) ; £4F + it 3 > = ded AFIRRAEF X FT2C 10 24 25C 5

A o
Contents KOD Xtreme
DNA template 3

20 mM primer (forward/reverse) 0.3

10X buffer 10 (2X buffer)
25 mM MgSO4 -

2.5 Mm dNTP 4 (2 mM dNTP)
Taq polymerse 0.4

ddH20 2

Total volume 20 uL

224 RFW T SR B FRFF F# % (MALDI-TOF)

AT Y B FPEEFH K S Bruker 2 P #r4 & 5 H A5 5 autoflex
speed o J T2 5 - R8N FRE eodk 527 BORIERANR & 5d R AT s B AT
BT B AE A S S M SR EE RS S F AR A A5 0 TR R
FAAREFZFEERT I > TEHBEIRHP ZIRJI ARSI EREN - R

-10 -
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S Bk A RH S R H R A A P RRE T T L S ¢ R/ R

€% 15mL e g & g xR L Eppendorf Big o FORIE U ERIT G0 €05 ) e
BAFIPN 10 EAF D EE 300 L mEpkadpa g o RFEEG o b

900 pL iFpE - REHF - 28T 13,0009 Hw 2 44 9’é$ A S S
S FTE R R RIS o L4 r T0% TS0 ulL o R EES o 4
»HeaE 50 b R ES3 - R T 130009 e 2 A1 021 pL iR

Btk R Ay o R 21l pL AFB R 2 MALDI-TOF F 4 o

2.2.5 )ifu]ﬁ&&?.%ﬁ;}ﬁ_

AR 2221 0§ AR 107 B 100uL R B NG Es AL
MR BBAEZALIAAERBAA > BFHI B AL AL T5 3 5mL LB broth
I 1 mLOD600=1.0> P& ¥ 5 10° cells/mL » #-# #fF 100 & {2 9 5 10°
cellssmL» 220 pL Fie i 24wells 3 £33 &A% > poprax— well p FHE 95 2
x 10*CFU - »t ¥ i35 % = < (5 1 A& &3 % &> %  1mLLB broth #* 7 »
k- B EREPFEGF s - well £F 53 BB EE ET
MH LA - well £ 100CFU - 0 RE fas %= 2 21 FAE AR EA %
F'™ 1 mLLBbroth i#® » Mm% - 313 FREFRY F BFTHF - well £ F

FHFEABLFM ET R MAAHEIF - well 4 50CFU- R fis % =

A4

"

f6 1 AR med A #F ImLLBbroth 7 » % - (25130 R & frid
Tl FE

4
D% 0 &2 16S IDNA %A #5] i -

F-well £72 277282 [Afhpme 5 HE- FiE > 7 0 E P

22,6 I EB PN BER

W AEJE 2 221’1‘?%“7%@11%1%’10 B~ 100 Ll B3 EB R

-11-
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A
>
e
ey
—a
e
(v
Rk
Bk
m
M
.64\
(3]
Bt
I
b
B
(v
VY
Bk
et
3
pa
(v
V¥
Bk
et
T
A
&
o
“r
(6]
3
=
—
w
=3
=4
a7

HHFEIF- 43459 100 CFU» wRF fa 4= < 61 AL A 44 %5

- A ER S R AR R ET R {?é’ﬁﬁﬂéiﬁﬁ;ﬁC’

2.2.7 = 9 "k f29 % (Trimethylamine assay, Tma assay)
#- Flavonifractor plautii »* TSB &% $a3 & 72 /| BFig » B~ 200 yL # %4 » 3
100 M ~10uM ~1yM = ¥ 3515 mLTSB @ 32 % 72 /) g > 4°C ™ 13,0009 &t

10 ~ggis e i > 12022 um g > £ LR i An ¢ iR 44T

2.2.8 "k dk 2. S B § % (L-carnitine/Choline

assay)

Tp R B 4 4e 5 ] FEE 4B 4%(iron ammonium citrate) 2 TSB 3 & /% 200 mL »
B sk & 5 0069 mg/mL > 3 ¢ 7100 mL 4e » 0.4 MNaCl > & #3100 mL 7 i3
e T LR E B A B4 » e op dk 0 # B {8k R 5 105 uM - #- Flavonifractor
plautii §= Bacteroides cellulosilyticus >+ TSB k¥ 443 & 72 -] p¥ > B~ 200 uL OD600
N5 16~182 Figte » BFF 2B R R > FARY A3z & 720 > 4CT 13,000

g e 1048 c R s 1 022umiEg 0 £ B ATRAR I HE A AT o

229 % Wik g dk2 SBHIT F 2% (d-L-carnitine/

d’-Choline assay)

LM B 47 40 R FR 4B 4(iron ammonium citrate) 2. TSB 5 % /% 80 mL>
kR 5 0.069mg/mL > & 40mL A Bt » G of Hhzentigg{op & (d9- Carnitine,

212 -
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d9-Choline) # & {2 Jk & 5 105 uM - # Flavonifractor plautii = Desulfovibrio
desulfuricans *+ TSB fx ¥ 443 % 72 - p# » B~ 200 uL OD600 4 % 1.6~1.8 2 ik 4r
NBESF B AR TARE 2% 72 4°CT 13,0009 e 10 A 4Eis T B

iR 11 0.22um R 0 £ R AR AR S FE AT o

2.2.10 #ix ¥ (competent cell) &% &

#- Flavonifractor plautii % & TSA B2 2 A DCRE farg =% -
TSB #-p@F ™ » 287 50009 #< 10 ~ 418 > 2 ‘% #i% > * 10 % glycerol i*
T 0 £ EAFEH I - o RIET 50009 4 10 44T 0 AR FR 0 b

1 mL 10 % glycerol w3 o 4 % 200l & 4 -

2.2.11 & % 3¢ (electroporation)

4~ 1ugDNA > ¥ 4 35C » 1] F& - 2500V > 100 Q) > 25 uF - 2500V »
600 Q » 25UF &7 T ¥%fr o T 9% sk &k 15 20 £y ¥ ~ IRF 43 4 » 800 uL TSB
B A R 1 35T & 4 P g 6000 rpm 0 5 A4 A4 S AR FiR

Ll AP E R & n kAR R 3502

2.2.12 % @ 2% (competing assay)

B de s 2 A BRE AR A TSAFLL A4 BCRF L %=2 L
TSB #-@F#* ™ » i & r;“] & (predator strains) &2 ji 4~ F 1k (prey strains)z ik ik &
5101323 R EE25UL W TSAAERAA Y "B ARLT 2812 TSB#
Fir TR TSAREB R A BRAZARBHAPIERERLAAS TSA R
&k o @ %A S H AR S FK

-13-
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¥=®~ B%

31 {7 kR EFAHAREP FHF

OERNARER S FROB AL APRY Z RS RY PITHEL
B RENFIRALA TR FAERALE LA - Ve FE R LA
Pase A RAA d @HH0TU B% 87 #7255 DNA 4pt - %38
AfrB I3 ERnAA e FAERERAA A e FEREREAAL S @
TARFFCHrip FAERBB A AN FERBBEA LA A FERE AR -
B AERR A PATEREFI IR AR PHEAERPR L ARILA
FE o A (B-) e

32 MA BiE NAETFHE ( RWFAEKP ORP
BEAPRTEIROREE TSN  RUEIPR L2l TP T2
fer A N mEAED o  RPREDIED J AN ZHEDOATHE LR LA B L 2
L 1 BRI R Sl - 1 ﬁi%] ¥ %% (Puritan’s transportation medium) 4 -|- ¥4 48 -
R 4C BB AR T2 Pk LR - SRR AT R A A S
R ERRATATORART LT KR A L TR @R A& 48 2
R T AT E AP AR E 0 SNATER A A L (W ITLFE ik
P XHEHB R ORI @iy £ A48 ) PR ITL E AP 55072 ]
B s 20 5 S ETHEEE £ 7 B ﬁ]i%,%%4 ) PER TS AEH A gep Bt IR EC K
AR SATH S Z R T D B S R BB AR 4B Rz 3
A E R E R R A4 LA T2 ] PR TR SE AP B SR L(R
S ) BN AR S R T ATE R 0 30%~50% S OTU > TS0 2 X R

REFEHRMW APATLFERAM- 2R Y LMo 03 FRBLEY AT

-14 -
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WE Tt o

33 MAFTWER T MU TR FPFTFH#REF HAEL
LORBRATH T MR AR T RHBRE Y 0 AP
PELRTBEREANZ e R BL M- BEAEERIERIABRI L AHL
BDFRE T S o VP g LRt 14 B4 B~ DNA 17 16SIDNA 2 5 (5 i
R AR o MR B AT H A g A A 0 BT AT W B T SR
REFRFFHFROESD AL > T RF P PEFARET -
AFHWHTHUGHEPERFFFTFRAPTOSF A3 B R A0 B FK
PE gl B e RS A ELTE 16S IDNA T AR R4 L A dY
% 1.700-1.999- 5 ¥ it/ (genus) FE A # @ H i 2 A F M2 1,699 -
ARV ESETESY EAL(L D) BL M- 2HEEEREEE ARSI e $

: - P # ER A 2 16S IDNA TR %49 ¢ 0 4 #ci=>t 2.000-2.299 5 5

3

HFER AT DT A A (species) » FEE A 0 @ H Bzt A By MY 16990 %

fe

1

f

PV R EA(R D)o d WATW T R B TR TR
FR2 BB TR S D g g L T A I aig] & &k % 12 16S IDNA
TREFFREL DRSNS SHAG T E AL P REL AT T iy
PR PR T RE 0 AT A k2 A M E -

34 3% %A (Gordon’s medium, GM) 33 % 2 F$r 14 16S

rDNA 2 5 & 7 e &2
VATE L GRS B AR R A AL R PR PE 24 SFAIR
15]7% (colonies) i {7 16S IDNA %A 2 Ffd % » X% % 40(% )77 >
FEI 2 AV AEIE P RAE IR E R (Querycoverage) 7 23 kW < 3790 %>

-15 -
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"8G 20 BLEtk R 37% @ Tl A S B AR A Sl aodp i & (Identity) < % 80 % o
ARG AFH L FRAIET R 24 REAKRE FPET 8 A7 FOFR o PEF S

33.33% > mApE A Ao

35 P & FEEMIL A B3 & 2 FHk1 165 (DNA 2 A& f7

R
WE AR A EEEMRE %A (MLBS - NBGT~BS~ES~NN-VS) it
FRATHE T 234 X E - B A A IE 812 M 0 & B4 R
7 16SIDNA TR 2 FfE#F T F Lg% 4o(E I )77 « Tl 2 T { A 7|8 P
A 7hHk F R (Query coverage) 7 53 Ry <3 90% > r&EF 9 FLEARE 12% >
@A R 78 p AR A F hfp i & (Identity) § < 3t 85% SR A 2 FfAEE -
M 54 tREFRE F PET] 22 A7 P ehFtR o PHE S L 40.74% 0 8RR PP PEE

BEREBAF > EVIE R Ko

36 ME E&prii 4 F B (polymerase chain reaction, PCR) &

L adt

dXFEEABCHEURMESRE AR IBAET L a T2 F ¢ E
£33 /% (g_Lachnospira) {-F plautii (1= ~% = )> # ¥ i 53 8 % dﬂz A
SHRETEBA Y R EFEg R REFF % - AORRT 25 PR L 2 x 10°
CFU ¥ 45 3 = 43 @ fe F plautii » >t £ g - % ﬁrﬁ 100CFU ~ 5CFU {&
T oy P 1 E S 29 Foplautii 7 2 100 CFU 8 &2 5 2(Ble) - £ #
PBRgnBHBPN L BE- B 5 16SFN R ETA B HELLF (R

LR AE 0 F e 32 primer & - (55 o

=16 -
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3.7 MIFTR A &g?ﬁ;}ﬁ_

d i ;:;é—‘,!—,z A~-B-Cz ¥ & 430 F plautii > #7021 * F plautii &
B BB enx EE 006~ 007 2 4 i & ¥ (=)L v+ Flavonifractor plautii strain
YL31 05 5| & 373 3 = B primers(3 — )0 4 4] 2 FLANO.8~FLA NO.10-~choline -
= FE ¥z F oplautii & - 125 5] o SR & T8 2 GM 3 & £ 2 primer FLA NO.8
EEFREFFRYF BT % o KRBT 25 3 006 A ¥ A 5 F oplautii > £
ie-# i L& Foplauti 2 £2 TSA» #H &L - %> &- %93 100

colonies » # R FiEB~— LR E 23 5w ~ = ~ L - BHERT i L Foplautii > 3 &
g w g2 & - B primer FLANO.S 2 7 R A vl 4 F BB % *0 57 L - 8
A& R v & Foplautii o Z /2 i Foplautii » 2V e pFr2 = 3 & - 2 primers 12 2

16S primer & (= R & fsd 4 F [ F % 0 FRF LW A S (RT) 0 5 168 e ik

TR SFET RS o(F ) Flr e s Foplautii -

3.8 = 9 =i 29 % (Trimethylamine assay, Tma assay)

R P L T T EE S SRR e e
FRANBAFIEFR L 0?0 F L Foplautii AP fRE ¢ - B R FE
WA T ORI T L RE L ARG A o % & 100 uM ~ 10
UM~ 1uM = ® s 15 ML TSB # 82 4 72 B g o r2 B 2k AR & 4 A 4755 1L

£ F Al 0 3 4 Foplautii 025 BEZ T Rah g 2(F4) 0 Flet

I

Fplautii & 7 ¢ i 4= @ (gl ) -

3.9 "4kt b k&2 B * R % (L-carnitine/Choline assay)
d 30 E AR AL 1R 8 (Metagenomics) 8 % ZER ks 4 B EE L2 PR

NEFH DL QR RSN RS EFF 2 LR ) 3 Bacteroides
-17 -
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cellulosilyticus » 4 i 24534 2. F F plautii § 25 5 i > @ Frg|= 7 ednl 8 o 1

IRAT AT LI N R RO § MR EREEI AR EF AT FRERE
A_% Bacteroides cellulosilyticus ¢ f1#* - %% &%/ L A3 BT ¥R 2 RERT

F. plautii f= Bacteroides cellulosilyticus 357 & §1% = g # dg &% £ "2de 4 = = 7 ¥%&(4

L)@ pa a5 2 4 Foplautii £.F € dra) = 7 sRas e o

3.10 § e kab B p k2 A B * 9 % (d°-L-carnitine /

d’-Choline assay)

@ F. plautii » 3 £ Desulfovibrio desulfuricans iz & &% % § ¢ 4 DF
d°-choline / d°-L-carnitine assay » ]  Desulfovibrio desulfuricans #r£ 2 § # & = ©
el 0 @ oipi i % A fkss £ %) 5 A0 ¢ 33 choline 52 camnitine » #1431 ] Z
d°-TMA > 7 i rs 2 8 3 753 ¢ {1 * ¢t +4cencholine §2 carnitine » ™ 2 £_F F plautii
g2 F o gl T oRgA s o 2% A F oplautii £ 7 ¢ #7441 Desulfovibrio

desulfuricans A = @ #( L - ) o

3.11 ¥ £ % (competing assay)
Ay f iy Foplautii 2% # 12 e+ Bacteroides cellulosilyticus §= Odoribacter

splanchnicus i&% tA% £ § i = " s S a2 £ oS £ 3L T X 1612 TSB %17

<l

e

FPTOFRENTSARABREA O RBEZALKFPIERMR L AL TSAAL
A

BiHANEET N g ¥ F oplautii £ & #r]3&

%:”
3;

3.12 & % 3¢ (electroporation)
AR F B Foplautii € 7 € S5 d 4 REER AR 1S A S iR A e B

-18 -
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Poked & wggin Foplautii §oiE- A REEE TR ps R S (BT F) o A

a—‘F'f;k_,

RN AFIZ A% AAGRLFRET T o RREET 1 1
i % FH pJV62 1 % 625V, 6009, 25 UF - 2500 V, 200Q, 25 UF 7 FjiE 2 & qp 2
#» 7 E(E = AB): s iE 2 625V, 600Q, 25 uF {2500 V, 2009, 25 pF 7 & = #
(312 C): {42 pMN437 7 i2 A ¥ » (2L 2 D) ¥ %37% 5 SMP
buffer frif % "% MEHF PR H Aode2 2R 5 80pg/mL > » g2 25 (2L =
E)e Pa st > 2 FERETHZ R BT IMIEE > AL FHP LB R0 §

FRGERE MR Ahid kAR 0 P T IRE I 2 TR Fplautii 22 ¢ -

-19 -
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£

-l

ti

d 2 EREAAHFRED PEEIHRT T AL FE A A B FAE

‘m\ﬂ

BHEAAT LR ENPOTU #h b b BEIArE vt s Ad LB
F R B o0 M- K R MASL S R B 2L R S RO ATE R R
 30%~50% 2 OTU » e &5 7 2 { X HBLFEHRM > AP azE R
- ZR YL AR A ER AR A LR ATHEL TR

A R E FEA - R OL 5 PR LGS A TR T g
BREFHRFHFRF DA PRFEL T L) HET2 MFAES FRE S &

ToF A FIR AP E L 16SIDNA 2 AR T FEET S H FTFPE F

Mmop L I RIS EBERAALD AEFEBRE BRI ARHMACE 2 16S
IDNA A&7 FRET NS H FFeraF 3§ » B2 03 2 5E 03 2482

Fith o X B a2 b - B ER S A RE A F A BT %

5

FEZTORSBFDEM T AT UL E

&

”
dH
3
=
I3
A
A
Ao
T,
gl
o

|
3z
“~r
=
¢
Wb:x

4 Fehrt i 0@ poan o Eplautii 2 5 AT 5 51 F o S R ERBEF B A A
B A S T s R BkdedT Foplautii X7 €4S A RS T R A MRGG A
Podgz (B R ek FIMET A g Irg]Z P R i o

ﬁFMmeﬁA@%u;?ﬁ@ﬁgﬂﬂ%,?ﬁgiﬁﬁﬂfﬁFMwm

id

Q&mpﬁ@VHkﬁDNA’EQWi“?%?iﬁ?nu@uﬁ?$°

Aol RSN RRE S T BT R RE 2T v DG TR

.~\\

$2 A4 f

PV
X
a4

323 I TR ML B R E X B Bl A2
SRR R A A i A MRIP2 F L P2 A o T FEd WRETY 2

= U E kAR Y o

I

B

BE 2R

WL A RFRA EIFIFRF L2V AL LR TR

™

F_k
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Wi

ET
[
Yy
Bk
.
NS
¥
&
S
s
T3
34
N
3th
A
e
i

“?
Eis
¥
)
¥
—=\
el
=
Pats
=
¥
—
o

PRDEG AN EER L R
4 *

FAE O ARTRFEBRSE L L BRB AL
HREQ Rl iR > BY S g rdlend 27 LEFH % -
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$7% 2 %BY

=l

P %de ¥t Foplautii £ g fE ARz ¢ ks g3 R
2z %ﬁm}_ B R H A R o FR AR Y 450 Foplautii &2 R 3

it RARM A T U T Bl AL F R YK e

SRR eIl A P SRR L SR

y N
I P Bl

R RAB R A Y A R R 2 R T T SR

SRS PRI UERE S S E LR L L S NS L L a2

4 5 1R %iﬁﬁ’?ﬁ)—ﬁ_ s AT A j\Lg\,ﬁg‘—io
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£ - kETRT 23S

JERY
Pantoea F
Pantoea R
Flavonifractor F
Flavonifractor R
Lachnospira F
Lachnospira R
FLANO.8 F
FLANO.8 R
FLANO.10 F
FLANO.10R
choline F
choline R
FLA-acetyl. F
FLA-acetyl R
16s-V3F
16s-V4R

16SF

16SR

313 K7 (5>3)
GGCGTTGAGGTTAATAACCTCAG
GGAATTCTACCCTCCTCTACAAG
AGGGCGTGTAGGCGGGATT
GCGTCAGTTACTGTCCAGCAAT
AAAGGGAGCGTAGGTGGCTG
TCGAGCCTCAGTGTCAGTTACA
TCGTTCTCGTACCAGACCTTGTAA
CCTACAACTTAAATGTATATGCCTCAG
ATGACTGAGCTGCGCAAGGC
ACCGTGGCGCGCCAGTATTT
CAGTCCCTTGGGCACCACAT
GGTGGCCATCGGCTTTGTACT
ATGTCCGTGGAATTTCGTCC
ACGCATGGTGATGTAGCC
CCTACGGGNGGCWGCAG
GACTACHVGGGTATCTAATCC
AGAGTTTGATCMTGGCTCAG

AAGGAGGTGWTCCARCC

"k ()

PCR check

-23-
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A ONAFRS MR RTRTTRRETIER AL ARET

Pam s G2~3~5-7 =g 2 16SIDNA Z A 5% 4p 0 v & 4 8y

=3+ 1.700-1.999> 5 ¥ i h/f (genus) FE A o@ H i A R FA oy 430 1.699

A\: =1 /_:_ » 2 Ar,l-. IJ_
AV g g%k o

Gl

G2

G3

G4

G5

G6

G7

G8

G9

MALDI-TOF

not identified

Streptococcus equinus

Bifidobacterium longum
not identified

Escherichia coli

not identified
Bifidobacterium
adolescentis

not identified

not identified

G10 not identified

16S sequencing

Blautia wexlerae
Streptococcus equinus
Streptococcus lutetiensis
Bifidobacterium longum
Paenibacillus polymyxa
Escherichia coli
Shigella flexneri
Ruminococcus sp.
Bifidobacterium
adolescent

Blautia wexlerae
Uncultured bacterium
Clostridium sp.

Anaerostipes hadrus

% 2.300...3.000: highly probable species identification
2.000...
1.700...1.999: probable genus identification
0.000...1.699: not reliable identification

=24 -

Exist

database

No

Yes

No

Yes

No

Yes

Yes

No

Yes

No

Yes

Yes

2.299: secure genus identification, probable species identification

in Score

1.629

1.842

1.844

1.47

1.988

1.445

1.901

1.461

1.44

1.683
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Loz AFH G MR R T RE T BL

v

SBFET A AT A (species) » Fr A o oa H i

I

I ETTEY

w53 B4 =iwt g 27 16SIDNA TR B % 4p 7 4 Bzt 2.000-2.299 >

REAA B 1t 1699

EO R e - e i
MALDI-TOF 16S sequencing Exist in Score
database
B1 notidentified Bifidobacterium longum Yes 1.458
B2  not identified Bifidobacterium adolescentis  Yes 1.571
B3  not identified Bifidobacterium adolescentis  Yes 1.45
B4  Bifidobacterium bifidum  Bifidobacterium bifidum Yes 2.01

*2.300..
2.000..

.3.000: highly probable species identification

1.999: probable genus identification
1.699: not reliable identification

=25 -

.2.299: secure genus identification, probable species identification
1.700...
0.000...
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2 = ~3F844 (GM) %2 FHt 16SIDNA 24 & 7 &2

Number Species Query coverage ldentity
1 Pantoea sp. Flour 96% 99%
Klebsiella pneumoniae 96% 99%
Enterobacter sp 96% 99%
2 Klebsiella pneumoniae 95% 99%
Pantoea sp. Flour 95% 99%
Klebsiella sp. Jilu 95% 99%
6 Klebsiella pneumoniae 96% 99%
Pantoea sp. Flour 96% 99%
Klebsiella pneumoniae 96% 99%
11 Klebsiella pneumoniae 94% 100%
Pantoea sp. flour 96% 99%
Klebsiella pneumoniae 96% 99%
19 Pantoea sp. flour 97% 99%
Klebsiella pneumoniae 96% 99%
Enterobacter sp. 96% 99%
3 Escherichia coli 96% 99%
Marine bacterium HB-5 97% 99%
Enterobacteriaceae bacterium  96% 99%
4 Marine bacterium HB-5 97% 99%
Escherichia coli 97% 99%
Enterobacteriaceae bacterium  96% 99%
5 Escherichia coli 96% 99%
Marine bacterium HB-5 96% 99%
Bacterium strain 96% 99%
7 Uncultured Shigella 96% 99%
Marine bacterium HB-5 94% 100%
Bacterium strain 96% 99%
9 Escherichia coli 96% 99%
Marine bacterium HB-5 96% 99%
Enterobacteriaceae bacterium  96% 99%
12 Escherichia coli 95% 99%
Marine bacterium HB-5 95% 99%
Bacterium strain 95% 99%
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Number Species Query coverage ldentity
14 Escherichia coli 97% 99%
Marine bacterium HB-5 97% 99%
Bacterium strain 97% 99%
15 Shigella boydii 92% 95%
Escherichia coli 92% 95%
Shigella dysenteriae 92% 95%
21 Escherichia coli 96% 99%
Marine bacterium HB-5 96% 99%
Bacterium strain 96% 99%
22 Marine bacterium HB-5 97% 99%
Escherichia coli 97% 99%
Enterobacteriaceae bacterium  97% 99%
24 Escherichia coli 96% 99%
Marine bacterium HB-5 96% 99%
Enterobacteriaceae bacterium  96% 99%
8 Bifidobacterium catenulatum 96% 99%
Bifidobacterium 96% 99%
pseudocatenulatum
16 Bifidobacterium catenulatum 96% 99%
Bifidobacterium 96% 99%
pseudocatenulatum
10 Bacterium strain 96% 99%
Shigella flexneri 96% 99%
Escherichia coli 96% 99%
18 Bacterium strain 95% 99%
Shigella flexneri 95% 99%
Enterobacteriaceae bacterium  96% 99%
13 Escherichia coli 97% 99%
Enterobacteriaceae bacterium  97% 99%
Escherichia coli 97% 99%
17 Streptococcus sanguinis 97% 98%
20 Uncultured bacterium 37% 84%
Streptococcus sp. oral taxon 37% 83%
23 Streptococcus anginosus 95% 99%
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2 7 ~preHERBRL AR L2 FHoL 16SIDNA 24 &7 FER

mLBs species Query coverage ldentity
1 Lactobacillus salivarius 96% 99%
2 Lactobacillus salivarius 95% 99%
3 Lactobacillus salivarius 95% 99%
4 Lactobacillus salivarius 92% 100%
Lactobacillus plantarum 92% 100%
5 Lactobacillus salivarius 94% 99%
6 Lactobacillus salivarius 95% 99%
7 Lactobacillus salivarius 94% 99%
8 Lactobacillus salivarius 92% 100%
Lactobacillus plantarum 92% 100%
NBGT species Query coverage  ldentity
1 Escherichia coli 96% 98%
Marine bacterium HB-5 96% 98%
Shigella sp. kcps77 96% 98%
Klebsiella pneumonia 96% 98%
2 Escherichia coli 96% 99%
Enterobacteriaceae 96% 99%
bacterium 96% 99%
Marine bacterium HB-5
3 Bacteroides dorei 96% 99%
4 Bacterium NLAE-zI-G515 96% 97%
Bacteroides xylanisolvens 96% 97%
5 Uncultured bacterium 96% 99%
6 Marine bacterium 96% 99%
Escherichia coli 96% 99%
Shigella dysenteriae  96% 99%
Enterobacteriaceae 96% 99%
bacterium
7 Bacteroides ovatus 96% 99%
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NBGT species Query coverage ldentity

8 Bacteroides xylanisolvens 95% 98%

BS species Query coverage  ldentity

1 Bifidobacterium catenulatum  97% 99%
Bifidobacterium 97% 99%
pseudocatenulatum

2 Bifidobacterium catenulatum  96% 99%
Bifidobacterium 96% 99%
pseudocatenulatum

3 Bifidobacterium catenulatum  95% 99%
Bifidobacterium 95% 99%
pseudocatenulatum

4 Bifidobacterium catenulatum  96% 99%
Bifidobacterium 96% 99%
pseudocatenulatum

5 Bifidobacterium catenulatum  94% 99%
Bifidobacterium 94% 99%
pseudocatenulatum

6 Bifidobacterium catenulatum  96% 99%
Bifidobacterium 96% 99%
pseudocatenulatum

7 Bifidobacterium catenulatum  94% 99%
Bifidobacterium 94% 99%
pseudocatenulatum

8 Bifidobacterium catenulatum  95% 95%
Bifidobacterium 95% 95%

pseudocatenulatum
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ES species Query coverage ldentity

1 Eubacterium limosum 95% 99%
Uncultured bacterium 95% 99%
2 [Clostridium] clostridioforme 96% 99%
strain DMF3 16S ribosomal 96% 99%
RNA gene 96% 99%
[Clostridium] bolteae 99%
Lachnoclostridium sp. YL32
3 Eubacterium limosum 96% 99%
Bacterium P1B11 Bacterium 96% 99%
NLAE-zI-P82 96% 99%
4 Eubacterium limosum 96% 99%
Bacterium P1B11 96% 99%
Bacterium NLAE-z|-P82 96% 99%
5 Escherichia coli 96% 97%
Klebsiella pneumoniae 96% 97%
6 Marine bacterium HC-17 96% 96%
Shigella boydii 97% 96%
Escherichia coli strain EPEC ~ 97% 96%
7 Eubacterium limosum 96% 99%
Eubacterium sp. S100 96% 99%
Bacterium P1B11 96% 99%
8 Bacterium NLAE-zI-G229 96% 90%
Eubacterium limosum 96% 90%
Eubacterium sp. S100 96% 90%
NN species Query coverage Identity
1 Uncultured bacterium 95% 87%
2 Enterococcus sp. 15A 95% 99%
Enterococcus dispar 95% 99%
Enterococcus casseliflavus ~ 95% 99%
Enterococcus gallinarum 95% 99%
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3 Enterococcus sp. 15A 94% 99%
Enterococcus dispar 94% 99%
Enterococcus casseliflavus  94% 99%
Enterococcus gallinarum 94% 99%
4 Peptoclostridium sp. 96% 99%
5 Escherichia coli 97% 99%
6 Blautia producta 95% 99%
Blautia coccoides 93% 100%
Bacterium NLAE-zI-H470 93% 100%
16S ribosomal RNA gene
7 Enterococcus sp. 15A 95% 99%
Enterococcus dispar 95% 99%
Enterococcus casseliflavus ~ 95% 99%
Enterococcus gallinarum 95% 99%
8 Fusobacterium 91% 96%
necrophorum
9 Uncultured Soehngenia 12% 89%
10 Blautia coccoides 94% 99%
11 Peptoclostridium sp. 95% 99%
Clostridium sulfidigenes 96% 99%
12 Peptoclostridium sp. 94% 99%
VS species Query cover Ident
1 Uncultured bacterium 95% 99%
2 Uncultured organism 96% 99%
3 Uncultured bacterium 95% 99%
\killonella parvula 95% 99%
4 Uncultured bacterium 95% 99%
Uncultured Veillonella sp. 95% 99%
5 Escherichia coli 96% 99%
Uncultured bacterium 96% 99%
Marine bacterium HB-5 96% 99%
Shigella flexneri 96% 99%
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10

Escherichia coli
Uncultured bacterium
Marine bacterium HB-5
Uncultured organism
Enterobacteriaceae
bacterium

Marine bacterium HB-5
Escherichia coli
Escherichia coli
Uncultured bacterium
Marine bacterium HB-5
Escherichia coli
Uncultured bacterium
Marine bacterium HB-5
Uncultured bacterium

95%
95%
95%
93%
87%
89%
88%

96%
96%
96%
96%
96%
96%
95%

99%
99%
99%
86%
87%
87%
87%

99%
99%
99%
99%
99%
99%
99%

*mLBs ~ NBGT BS~ES~NN4rVS 5 p 2= kL2 EHPREL -
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.
N

b RBEEUHNC FLABAREEA
A.

L

bl
1\

i““#iﬁ

Taxonomy V06 V09 V15 006 007 V14 008 009 010 027
Flavonifractor ~ 0.047679  0.064184  0.012837  0.557481  0.583155  0.034843  0.104528  0.047679  0.121032  0.196219
Lachnospira 0.001834  0.005501  0.031175 0 0 0 0.011003 0 0 0.005501

pantoea 0.029341 0 0.012837  0.005501  0.001834 0 0 0 0 0

B. %£#%A-B-C(l:4T{i#¥»DNA 2:F%5 %% 3: pE2 AR

BAL A4 PFEEHPEER)

Taxonomy Al B1 C1 A2 B2 c2 A3 B3 C3 A4 B4 C4
Flavonifractor 0.001712 0.002082 0.001134 0.002545 0.00118 0.000717 0.001481 0.001157 0.00074 0.001134 0.000925 0.001018
Lachnospira 0.00118 0.001041 0.001943 0.000301 0.000347 0.000393 0.001457 0.000347 0.000301 0.000231 0.000278 0.00044
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# - ~nREpRHF R (polymerase chain reaction, PCR) 4 3gFfidiE Ji2

¥ - i
Number Species Query coverage  ldentity
Al Enterococcus faecium 98% 96%
A2 Fusobacterium varium 99% 98%
Fusobacterium ulcerans 99% 98%
A3 Escherichia coli 96% 96%
Bl Uncultured bacterium 98% 90%
Anaerostipes caccae 99% 90%
Clostridium indolis 99% 88%
B3 Uncultured bacterium 99% 96%
Acidaminococcus intestini 99% 96%
C1 Uncultured bacterium 99% 96%
Acidaminococcus intestini 99% 96%
Butyrate-producing bacterium 96% 99%
C2 Enterococcus lactis 71% 95%
Enterococcus faecium 70% 95%
C3 Finegoldia magna 98% 99%
Uncultured bacterium 98% 99%
D2 Uncultured bacterium 98% 99%
Sutterellaceae bacterium 98% 99%
D3 Uncultured bacterium 98% 99%
Phascolarctobacterium faecium  98% 99%
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# A~ ~nREpRgF K (polymerase chain reaction, PCR) 4 3 F#d

Number

T1F

T1R

T2F

T2R

T3F

T3R

TAF

T4R

ClF

CIR

C2F

C2R

Species

Flavonifractor plautii strain aK2
Uncultured bacterium
Clostridium sp.

Clostridium orbiscindens
Uncultured bacterium
Flavonifractor plautii strain 265
Uncultured organism
Flavonifractor plautii strain Ak2
Clostridium sp.

Clostridium orbiscindens
Uncultured bacterium
Flavonifractor plautii strain 265
Uncultured organism
Flavonifractor plautii strain aK2
Clostridium sp.

Clostridium orbiscindens
Uncultured organism
Flavonifractor plautii strain 265
Uncultured bacterium
Clostridium sp.

Flavonifractor plautii strain akK2
Clostridium orbiscindens
Uncultured bacterium
Flavonifractor plautii strain 265
Flavonifractor plautii strain ak2
Uncultured bacterium
Clostridium orbiscindens
Uncultured bacterium
Flavonifractor plautii strain 265
Flavonifractor plautii strain aK2
Uncultured bacterium
Clostridium sp.

Clostridium orbiscindens
Uncultured bacterium

Query coverage

98%
99%
99%
99%
99%
99%
97%
97%
97%
99%
99%
99%
97%
97%
98%
99%
99%
99%
95%
95%
95%
99%
99%
99%
98%
99%
97%
97%
97%
96%
96%
96%
99%
99%

Identity

99%
99%
99%
98%
98%
98%
96%
96%
96%
98%
98%
98%
97%
97%
96%
98%
98%
98%
97%
97%
97%
97%
97%
97%
96%
96%
96%
96%
96%
95%
95%
95%
97%
97%
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C3F

C3R

CA4F

C4R

choline F

choline R

Flavonifractor plautii strain 265

Uncultured organism
Flavonifractor plautii strain ak2
Clostridium sp.

Clostridium orbiscindens
Uncultured bacterium
Flavonifractor plautii strain 265
Uncultured organism
Flavonifractor plautii strain aK2
Clostridium sp.

Uncultured bacterium
Clostridium orbiscindens
Flavonifractor plautii strain 265
Flavonifractor  plautii  strain
YL31

Bordetella petrii strain DSM
12804

Flavonifractor  plautii  strain
YL31

Bordetella petrii strain DSM
12804

99%
98%
98%
98%
99%
99%
99%
93%
93%
93%
95%
95%
95%
98%
6%

97%
6%

97%
95%
95%
95%
97%
97%
97%
97%
97%
96%
91%
91%
91%
99%
97%

99%
97%

*TZTSAR %X C 52 CBAEEA -
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% 4 ~ = 9 =i 29 % (Trimethylamine assay, Tma assay)

Sample TMA (uM)
TSB 0
Control-100 137.6189
Fla-100 138.7956
Control-10 14.6379
Fla-10 13.9196
Control-1 0.0000
Fla-1 0.0000

* Limit of quantification (LOQ): 0.17uM for TMA.
C-100 % 100 uM TMA #:#1 % Fla-100 % 4 3 F.plautiil00 pM TMA-C-10 % 10 pM
TMA #+41% > Fla-10 % 4¢3 F.plautiild yM TMA > C-1 & 1 pM TMA #:41 % > Fla-0

% 4c % Fplautiil uM TMA -
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% LRGSR 2 ABHI* R 2% (Carnitine/Choline assay)

Concentration (uM)

Sample Name
TMA Choline Carnitine
BLANK <LOQ 174.58 0.20
Dd27774 409.77 0.46 0.28
BLANK <LOQ 173.02 0.25
B. c. (OD,,,=1.85) <LOQ 180.11 0.19
Choline Chloride ~ B.c. (OD,,,=0.2) <LOQ 160.50 0.21
F.p. (OD,,,=0.2) <LOQ 175.19 0.22
B.c. +F.p. <LOQ 177.31 0.20
BLANK <LOQ 66.17 90.27
B. c. (OD,,,=1.85) <LOQ 69.47 82.52
L-Carnitine B. c. (OD,,,=0.2) <LOQ 68.05 85.53
F.p. (OD,,,=0.2) <LOQ 73.09 96.66
B.c.+F.p. <LOQ 81.90 97.30
BLANK <LOQ 182.04 0.16
B. c. (OD,,,=1.85) <LOQ 172.60 0.26
Choline Chloride
B. c. (OD,,,=0.2) <LOQ 178.29 0.22
(NacCl)
F.p. (OD,,,=0.2) <LOQ 174.35 0.22
B.c.+F.p. <LOQ 171.88 0.07
BLANK <LOQ 68.80 92.61
B. c. (OD,,,=1.85) <LOQ 69.52 81.78
L-Carnitine
B. c. (OD,,,=0.2) <LOQ 68.77 86.40
(NaCl)
F.p. (OD,,,=0.2) <LOQ 71.12 89.63
B.c. +F.p. <LOQ 66.71 81.58

* Limit of quantification (LOQ): 0.17uM for TMA, 0.0006uM for carnitine.

B.c % Bacteroides cellulosilyticus - F.p % Flavonifractor plautii - Dd27774 %

Desulfovibrio desulfuricans -
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L~ F ke k2 A BHI* 2% (d°-L-Carnitine / d°-Choline assay)

Substrate  Sample Name

Sample Concentration (uM)

9 9 9 9
d -TMA d -L-carnitine d -Y-BB d -choline Y-BB
BLANK <LOQ <LOQ <LOQ 145.06 <LOQ
F.p <LOQ <LOQ <LOQ 147.48 <LOQ
9

d -choline
D.d 138.92 <LOQ <LOQ <LOQ <LOQ
Fp+D.d 120.98 <LOQ <LOQ 0.27 <LOQ
BLANK <LOQ 182.88 <LOQ <LOQ <LOQ
F.p <LOQ 182.41 <LOQ <LOQ <LOQ

9
d -L-carnitine

D.d <LOQ 171.46 <LOQ <LOQ <LOQ
Fp+Dd <LOQ 203.65 <LOQ <LOQ <LOQ

* Limit of quantification (LOQ): 0.01uM for d*>-TMA, 0.006uM for d*-L-carnitine,

0.006uM for d°-Y-BB, 0.009uM for d°-choline, 0.007uM for Y-BB.

F.p % Flavonifractor plautii » D.d 3 Desulfovibrio desulfuricans -
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% L= ~ LR % (competing assay)

sample 0OD600 dilution B.cellulosilyticus F.plautii competitive
(colonies) (colonies) index
1-1 0.9 10° 50 4 0.08
1-2 0.9 10° 62 5 0.08
2-1 0.9 10° 40 4 0.1
2-2 0.9 10° 51 3 0.06
sample 0D600 dilution O.splanchnicus F.plautii competitive
(colonies) (colonies) index
1-1 0.9 10°® 77 19 0.26
1-2 0.9 10°® 63 11 0.17
2-1 0.9 10°® 57 10 0.18
2-2 0.9 10°® 69 13 0.19
*competitive index % fi 4 f] i #c P K,ért YU s B o p IR R B4 S Fplautii
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% 3¢ (electroporation)

w
A.
Colonies (100 pL) Kana 100 No Ab
2000 0 48
Fresh competent cell
0 46
600 Q 0 54
Fresh competent cell
0 38
C.
Colonies (100 pL) Kana 100 No Ab
7200 0 18
Fresh competent cell
22
1290 0 23
Fresh competent cell
0 22
Fresh competent cell 4000
Fresh competent cell 2000
exposure to air
E.
Colonies (100 pL) Kana 100 No Ab
A 0 440
B 0 864
C 0 656
D 0 1976
Fresh competent cell 87200
Fresh competent cell 61600

exposure to air

exposure to air

B.
Colonies (100 pL) Kana 100 No Ab
200 0Q 0 54
Fresh competent cell
70
600 Q 0 72
Fresh competent cell
0 59
Frozen competent cell 125
D.
Colonies (100 pL) Kana 100 No Ab
7200 0 10
Fresh competent cell
0 13
1290 0 9
Fresh competent cell
0 8
Fresh competent cell 250
Fresh competent cell 190
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Al

119

3 c4

C1

51

1: ¥ @ 28355 DNA 2:BEBA

3: EEAFHEPE AL 4: FEEHPEER

W- ~FHF P A AHARED 2P

XHEA L BT DNA L35 (vA 458 ~dicp 3 693 BEHAAL 7620
FAAEEPRE AL 5600 HEERMEAAL 413 FERAA>EFAER
PR EA>FFEFER AR RSP F B LT ERTP-DNA 2 F it gl ~ g
566l BERAAG 646 FHEAEREMELAAL 616 A FEERBEEAL
07  BEBAASEHFAERBRAASEFERP AL LR F C L LR
FB-DNA 2 & (eASH AP 5471 35 R4 A5 415> 5B P4 A
633> @ A EEM AL L 585 B EERMEEA>EFERLE A A>T

FREA C-BIBE LT TR0
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147

Eﬁ%i—-%‘/& 48 | P

L
6:4C i’g"ﬁ%ﬁ%%i&ﬁ | pE T ALY

W= 07 s AR RN FARD P

Y A R K T UME P & 4540 RIS AR 48 [ PEE T2 ] PR
¥4 507 0 &k Kt 5 2250 BRI R A8 ) PRST2 | PRATE R >4k &
(R RFE B ATER AR ICLMFE L dcp 5 347 EH AR 48 [ RS 5680 72
[P B12 EEE AR 4 L PE R 258 R AR 48 ) T2 ) PE>ATE 5
H>4 ) KRy C RTER R4 FAME Hcp 5 606 Ehap Ak 48 [ P
57172 [ pFchs 305> /4 f % it A8 5 400> @3 £ix 4 o] pF 5 3100 AT 53
A>3 A R 48 P P>l L >4 P PET2 PR  BIABIE L 2P AR
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A. Low producer High producer @' %

100% < @ =
80% lfi
60% e
40%

20%

0%

V06 V09 V15 006 007 V14 O08 009 O10 O27
Subjects

Relative aboundance

m Flavonifractor m Lachnospira pantoea

100%
80%
60%
40%
20%

0%

Al Bl C1 A2 B2 C2 A3 B3 C3 Ad B4 C4
Subjects

Relative abundance

W Flavonifractor I Lachnospira

W= L FLAAPHETR
A LEXRFEFL{ R 7 TR R g A A AP EE R R

B. X#FFABCLTHRMWY 237z eigd P2 FEPHET R -

.

(13 qE#%5F>DNA2: B EREA 3 P HRAEJFUREA 41 B %E

Bl % A)
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M2 2N 30 RS S DRI I O R B 320 98 49 20 121 22 23 24

4= 184

= 194
= 194

W oz~ uREPEH F & (polymerase chain reaction, PCR) 4 3t Ffa

A 137542 2x10°CFU ¥ 455 = M F/ (g_Lachnospira)

B. 1316 542 2x10°CFU &5 i F/H (g_Pantoea) » 17 3 24 5 4
# % 2x10* CFU 4+ 145 3] Flavonifractor

C. 114542 100CFU i @& 24 ¥ Flavonifractor-5 1 8 % ### = 100CFU
fe 7 1145 31 ¥ /% (9_Lachnospira)

D. 1363422 5CFU 7 455 = 814 (g_Lachnospira)
- 45 -
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M. N 006 007

= 697

D.
= SN 10N CN
- 697
E F. S
>

1500 ==

W I ~NUEIREINSREFHLE

A % ;f:‘—‘,%]z 006 % i{ WA AR 2 7 1245 3] Fplautii
B. 1311 4 #8< 114 7 455 Fplautii -1 3 11 5 4% #& -

C. $*H- izt » % 57 3 ) » Fplautii

D. = #& Flavonifractor # 2 & 7| #2227 % Fplautii-8-10~C 4 %] % 315 FLA
NO.8 ~ FLANO.10 ~ choline

E. 12 16s A &% TSA~CBA 2 % & eht w3g 8 - 5% % & Fplautii

F. #£: Fplautii z 7 acetyl-CoAhydrolase » N % K iddrdlie » 5% 2 A2 3% o
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120
100
=
2

80
<
£
80
40
20
: H N

C-100 Fla-100 C-10 Fla-10 C-1 Fla-1

Samples

W = > = 9L 3R % (Trimethylamine assay, Tma assay)

72 100uM~10uM ~1uM = ® »een 15 mLTSB ® 32 % 72 /| PFFiE » " 5 5T 4P
¢ iR AT F RS & A dledprt 0§ 4 Fplautii #025 B EZ 7 khi £ ¥

b4 7 Fplautii & 2 ¢ 342 = 5= - C-100 % 100 uM TMA # 41’ > Fla-100 5 4

4 Fplautiil00 yM TMA > C-10 % 10 uM TMA #:41] % > Fla-10 % 4: 3 F.plautiil0 yM

TMA > C-1 5 1uM TMA #2412 > Fla-0 % 4§ Fplautiil yM TMA -
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