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® The purpose of the study was to determine if there was a link between gut-flora
phospholipid metabolism and risk of atherosclerosis

m Currently there is known relationships to CVD for blood cholesterol and
triglycerides, but little is known about how lipids and phospholipids affect the
parthenogenesis of CVD

M Prior studies have claimed that there is a possible link to CVD parthenogenesis
from infectious agents, but studies have failed to make a positive link

B Based on previous studies using both a learning and validation cohorts of human
plasma samples they were able to identify 18 analyses that would be used for the
remainder of the study
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m Lipids were extracted using a chloroform:methanol method
= Metabolites were analysed after running through a phenyl column using a cohesive HPLC with a PE Sciex
API triple quadrupole mass spectrometer
= Targeted analysis was used
B Metabolites isolated from HPLC were vacum dried and dissolved in water

B Redisolved metabolites were put back through the phenyl column with a HLPC gradient
B 0.2% formic acid over 2 min
B 18% acetonitrile containing 0.2% formic acid over 18 min and further
B 100% acetonitrile containing 0.2% formic acid over 3 min

m GC/MS and TMAO
B m/z 76 also included initial reduction by titanium (lll) chloride47 and further reaction with 2,2,2-
trichloroethylchloroformate
B J&W scientific DB-1 column for separations
m LC/MS/MS and NMR
m LC/MIMS
B Used for TMAO, choline, and betaine E
S
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Method critiques

® No good explanation on how the samples were normalized

® Not clear on how metabolites were analyzed for the initial studies identifying the
metabolites studied

m Would have been nice to see untargeted approach to problem to see potential
other targets

m Based on previous papers, would have been nice to see additional data analysis
softwares used to analyze the data

®m Not clear on the parameters used for the analysis
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|dentifying Metabolites of Interest in CVD: TMAO

Learning Cohort Validation Cohort
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1. Statistically significant difference between
Goweibe| [weiyies] ~ [snsyiss]  ESensiiee cases and controls (Bonferroni adjusted two-

W sided ttest with p <0.05)

2. Significant dose-response relationship between
N i analyte level and clinical phenotype (Armitage
b ~ : trend test with p <0.05)

o : 3. Minimal signal-to-noise ratio of 5:1 for the
gw given analyte
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|dentifying Metabolites of Interest in CVD: Choline
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|dentifying Metabolites of Interest in CVD: Betaine

Choline
CH 3

o
CH:T\CHE CHX o4y
CH,

miz =104
d4-choline:
(CHa)a'NCD.‘,CD.‘,OH

d9-choline:
(CD4)y*NCH,CH,OH

BetaineO
CH, %
+ '\ /g
\ot‘-°' CHy™ | CH, oH
d°4 miz =118 a
d4, m/z =120 2
d9, m/z =127 £
o
Oy TMA TMAO E
Q,\%d' H o s
”’o ;N\ é }{f\
? cH I H (017 e L OH
CH, CH,
m/z =60 miz=76
d4, m/z = 60 d4, miz=76
d9, m/z = 69 d9, m/z =85

Choline gavage

5 miz

4

3

2

1 ~ 118 .
betaine, methylcholine,

0 L or choline methyl ether)

o

Relative lon counts

=
o

o
(&)

o

d4-Choline gavage

d2-betaine

d3-methylcholine

0 2 =

Time (hour)

d4-choline methyl ether
0 2 4
Time (hour)

E' ? THE UNIVERSITY OF
0 LM e A R BIRviNGHAM

The Influence of Gut Flora on the Production of Plasma Analytes
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Dietary PC metabolites predict CVD Risk and Promote Atherosclerosis
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Hepatic Fmo genes are linked to atherosclerosis and dietary PC

metabolites enhance macrophage scavenger receptor expression.

a Female b Female c Female
8R=029 12,0001, g~ _0.44
. = 5 =
® F2intercross used from g P00 £ [ o
. £ oty 2T 3
atherosclerosis-prone So4 o b SEconob,’ % gf O
5 00 5 4
-/- B 00 E 0 =
C57BL/6J Apoe -/- and g % L2 oo e =
. . D& (I 0
atherosclerosis-resistant ol ! .
_ 0 f Mouse g Mouse peritoneal macrophages
C3H/ Hel Apoe -/- mice 2 -1 0 1 -2 -1 0 1 -2 -05 1 25 P < 0.001 P <0.001
Fmo3 expression Fmo3 expression Fmo3 expression P <0.001 F 0.001
(Mean Log ratio) (Mean Log ratic) (Mean Log ratio) ~
< 03~ P=0008 £ 04 " 0.04
d Human e Mouse P =0.0008 2 2
-1 a
14 500,000 5 0014 & 02 z
—
™ g Z 02
b & @ 0.1 z
2 g g g
o = 2 H
bk s @ 0 @ 0
z7 3 250,000 S LS & L8
g = o £
£ 2
a 5 & & © s“ & v’-:’ <\°
8 S & & S PO o
o Cg) i < o e\"\“‘ <F & & &
) =0 \Qol° Q,_g, \Qa}ﬁ °4= & 6\:
0
0 1,000 2,000 3,000 c}"‘te 1{979 6‘659
Liver FMO3 mRNA & “
Apoe™




2/17/2020

b 0-Abx m+Abx

d Female mice € Male0-Abx P=013
Apoe Apoe™ 120 p-0.004 P<0001 Control  Control/Abx ~Choline _ Choline/Abx o W+AbX)
Control diet Choline diet g M 1 LAY B B T : —
P e MR e gw g g 3%
LN S TR MEAE )
P e e e 3T 6f Pooo
SR\ |’P '-Q\ e — 30,000} P =0.06
L &%, ‘l\' g
: 7, .‘.‘ w !: (] ta. L]
B o K -
\ = " 9’. ‘.‘ . Q ?"" b | ?anlrnl C\holm\e e o Control Chohne
s 4 ‘ . M N\ * o 4® o ’/@ b = S .8 \ A
Bum " pllul d ‘s A~ o e P o
e s - ”'ﬁb" f Female P-053 O MeF goabx mefbx T MHF oAbk meAbx
Apoe- Abx Apoe- Abx m+Abx P= 004 P<nuu| -Abx o Moo e doos o L] o Pnstﬁ
-Abx —_— = P =056
Control dlel Choline diet L & — =
e Fa83 B - PN N | e o g7 stamendn T pobmm oo
L - 2 E L -
' r J\ Zz € =)
"' RN B Se00 £% s % 49
W A0 o ) < P=033 g% %
ol At e’ GRS 2 ! ] g
-.:\ ‘\‘.i “J' : s AP %E %9000 Eé“ P=009 ?.3 g -
LMY Lad 5 =) m— £
Ny g 73 : ¥2 | Lo 5
a‘ v L4\ q‘h",, lk :' N ‘.J .' Comm' Cholme %" Gontrol  Choline & % Control  Choline " Gontrol  Choline
i A A AP W Py | @’ & @' \L" Do B Tl 'B\é Ll
U e bl RS

“THE UNIVERSITY OF
ALABAMA AT BIRMINGHAM

Fatty acid !
Fatty acid S0
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o_ flora !

CHs
Phosphatidylcholine Chollna Tnmathyl amine  Trimethylamine N-oxide
(dietary) (TMA) (TMAO)

Probiotic supplements, if designed properly, may be a valuable therapeutic method for CVD.
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