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42 . "Made or
used when the body
breaks down food,
drugs or chemicals, or
Its own tissue.’

NC/ Cancer Dictionary
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https://byjus.com/biology/differences-between-catabolism-and-anabolism/
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CATABOLISM

CATABOLISM IS THE SET OF METABOLIC
PATHWAYS THAT BREAKS DOWN MOLECULES
INTO SMALLER UNITS THAT ARE EITHER OXIDIZED
TO RELEASE ENERGY OR USED IN OTHER
ANABOLIC REACTIONS.

n..:l. {EHEHG‘I"
Iﬂ. .
Smaller units

Muolecules

E{E{FH

ANABOLISM

ANABOLISM IS THE SET OF METABOLIC
PATHWAYS THAT CONSTRUCT MOLECULES
FROM SMALLER UNITS, THESE REACTIONS

REQUIRE ENERGY, KNOWN ALSO AS AN

ENDERGONIC PROCESS.
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Combining Genomics, Metabolome Analysis, and Biochemical Modelling to Understand Metabolic
Networks. Oliver Fiehn. Comp Funct Genom 794(3), 155-68, 2001 (Not indexed by JCR)

Metabolomics: “comprehensive and quantitative analysis of all
metabolites” “of the biological system under study”.

Metabonomics: Understanding The Metabolic Responses of Living Systems to Pathophysiological
Stimuli via Multivariate Statistical Analysis of Biological NMR Spectroscopic Data. Jeremy K.
Nicholson, John C. Lindon and Elaine Holmes. Xenobiotica 29(11), 1181-9, 1999 (Impact factor: 1.9)

Metabonomics: “the quantitative measurement of the dynamic
multiparametric metabolic response of living systems to
pathophysiological stimuli or genetic modification”.
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Frazier-Wood, A.C, et al. Metabolic Syndrome and Related Disorders, 2012, 10:4, 244-251
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Understanding the NMR LipoProfile® Test Report

LDL-P
+ LDL-P is the direct measure of low density lipoprotein
particlas - thea causal link between high levels of LOL-P
and development of cardiovasoular disease (CVD) is well
astablished.
Studies have demonstrated per-particle cholestarod amount
varies in patients with type |l diabates, statin-treatad
patients, and those with cardiometabolic risk factors (CMR)
listed bebow:'

Age: man =45 yrs, women = 55 yrs)

Elevated BP: (= 130/=85 mmHg: an antihypertensive

medication )’

Abdominal obesityfwaist circumference:

male = 407 {Asian = 357, female = 357 (Asian = 317)°

Elevated trighycerides: (=150 ma/dL], low HDL

{men < 40 mg'dL, women < 50 mg/dL], increased

nurmibers of small dense LDL particles,on drug

treatment for elevated triglycenides or HOL-C

Elevated fasting blood glucese: (= 100 mg/dL)" on

drug treatment for elevated glucose

Insulin resistance: (IR}
Mary expert panals recommend use of LOL-P values to
optimize treatment decisions in these at-nisk patients 2
HMA LipaPrafile® Test is FOW cleared for use in conjunction
with other lipid measurements and diinical evaluation to aid
inthe management of lipoprotein disorders associated
with CVD

Lipids

«+ Traditional lipid panel indudes LOL-C, HOL-C, trighycenides
and tatal cholestarol

« Whether caloulated or measured directhy, LOL-C is an
astimate of the amount of cholesterol contained within
LDL-P

Historical Reporting

MMR LipoProfile & test Reference Range’
Percantis® #ith Slith fileh #5th
rmulil Low Madarate Bordarding High Wary High
High
+ LOLP < 1000 wo0-1209 | ta00.1ss9 | teoo.zooo | = zooo
(LOL Parficle Mumbar]
1. Riliieeon populalian | 5850 wu Gad seiwe) ol on 0e) seaiiles ondeid o e Ral-ERve) Bedy ol (MERA) ki, ol al T
+ Lipids — - MearorAbowve  Bomerine - Vory i
Ot Qptisl ) High i ary High
LoL-C a0 | | =two || to0-120 | emm-1ss | teo-tme | =z1m
[cakubyied]
mgidL mghdl mghdl
HDL-C Triglycerides Total Cholesterol
Dusrable = 40 Dimsirnbis < 156 Cimsieniy < 2060

LOLC is ira coasirlo i patient is non-fasting.

-+ Historical Reporting

LOL-P

LoL-C

5 (TN

Patient LOL-F and LOL-C values and dates of services are I
tracked over time, providing oppartunities for ciinician,/patient
discussions regarding treatment strategies

Personalized LDL Management

Targets of Therapy

LW

LDL-F N 3
e Im

Target Ter Figh—risk patie nis Targ

Lo 5
-y m i B T

= BORDERLIM

150 O D 180

|a 300

B + HIGH
M504 MO0 MO0 MO0 MWOG 2000 00

g

https://www.labcorp.com/tests/related-documents/L 15035
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&PubMed search: "“(metabolomic OR metabolome OR
metabolomics OR metabonomic OR metabonomics) AND clinical”

RESULTS BY YEAR

30,068 results Page of 3,007 > >>

1993 2026

e
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#The invisible metabolome — 3% 78 8
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(2023) ~ 20,000 detected
metabolites

3,444 quantified
metabolites

~ 100,000 expected
metabolites

rescence
Imaging GC-MS
GC-0
GC-TOF | GCxGC-MS
GC-QOF
GC-0C :
FTIR g LCIMS

& FTIR 1]((/1(;1
[maging sl '
magin; / LC-QTOF
\ / LC-0QQ0
\ LC-Orbitrap

GC/HPLC/ i
LC-FTICR
SE-ICP-MS .
Coricrs |~ Metabolomics
/)/’,/‘\'\u:i!i:'..' TOO/S \
Imaging / \ 2D LC MS
MS
TS 1
SIMS CE/UV/FD
[muging MS & CEMS
MALDI/DESI/
[LDI nano-DESI
QTOF
MALDI '“))'1’;’"(”’ NMR
TOF MS Orbitrap 3
ETICRMS Sce)
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Design Experiments —

Data clean,

Databases
— PCA, PLS, DA,

LoQ Statistical Analysis
Sa Dats
Processing
Instrument
) L]
& Quality Management

.I




s RIEBEIRMEH — Replication Crisis

70% 1in2

of researchers scientists say they've failed to reproduce
can’‘t reproduce their own results

another scientist’s
results

https../www.abcam.com/en-us/stories/articles/beating-the-reproducibility-crisis-together

A 2
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Tecan Freedom EVO
Liquid Handler

Bruker [VDr-NMR system
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Bruker BioSpin GmbH

1 Alcohols and derivatives

+62

Compound

Conc.

ot/

LoD

monalfL

r

monal /L

P
%

A

ot/

95% Range

ol

Graphics

Ethanol

< 0.10

0.10

0.000

00

2.971

< 0.82

o —

) Gray horizontal boxes represent 95% concentration range, black vertical lines represent sample value,

2 Amines and derivatives

Compound Conc. [LOD| r | » | A |95% Range | Graphics )
ot || e | wmar | % | i -
[ Trimethylamine-N-oxide | < 0.08 ]| 0.08 | 0.004] 97 @] 0.051] < 0.08 | ]

*) Gray horizontal boxes represent 95% concentration range, black vertical lines represent sample value.

3 Amino acids and derivatives

Compound Conc. [LOD | r » | A [95% Range | Graphics (")
ot || oot | moon | % | mmn L

2-Aminobutyric acid <005 0.050.000] 0 O]0.725] <010

Alanine 035 || 0.02 |0353|100@|0.010| 0.29-0.64 | [T
Asparagine <005| 005 [0.000 0 O[4894| <008 | [T
Creatine <001 001 0.005| 100@[0.002| <007 | [T ]
Creatinine 0.09 || 0.01 |0.090 | 100@]0.002 | 0.06-0.14 | CTITJ
Glutamic acid 020 || 005 |0200| 52 0|0057| <024 | [
Glutamine 055 | 0.02 [0.550 | 84 O[0.075| 030-0.83 | [T
Glycine 021 || 0.01 |0211|100@|0.002| 0.17-0.44 | CI—IJ
Histidine 0.16 || 0.02 |0.163| 99 @|0.007 | 0.07-0.16 | [I—IJ
Isoleucine 0.04 || 0.03 |0041| 94 0|0008| 0.03-0.11 | I
Leucine 0.08 || 0.01 |0.083| 96 ®|0.012| 0.07-0.20 | I
Lysine 022 || 004 |0223| 78 0| 0057 <029 | [
Methionine <0.05| 0.05 |0.011| 97 @|0.001| 0.05-0.13 | (1]
N,N-Dimethylglycine <001 0.01 [0.001| 96 @|0.000| < 0.01 o —
Ornithine <002 002 [0.008| 20 O|0.062| <016 | T
Phenylalanine 0.06 || 0.03 |0.056| 98 ®|0.003 <007 | I
Proline 046 || 0.05 |0465| 84 O|0111| <059 | [
Sarcosine 002 || 001 |0019| 86 O|0005| <001 | [T _IJ
Threonine <004 004 [0000] 0 Of2902| <024 | =T
Tyrosine 0.04 || 0.03 |0.044| 96 @] 0005 <008 | [T
Valine 021 || 0.03 |0.213| 100@]0.005| 0.15-0.35 | [T

) Gray horizontal boxes represent 95% concentration range, black vertical lines represent sample value

Sample: 20210910D3-2.expno10.100000.10¢
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Holland

TH NMR spectra of Serum [|VDr 600 MHz, 8
aliquots of the same sample measured in
each of 2 locations in overlay

e : )
. 15 Replicates
M'\‘ﬁ’\ 1 Spegctrometer
System 1 Ay
Germany |

/

CV~1T1-2% 30 replicate urine
Samples prepared by
6 people measured
using 3 spectrometers.
(overlay of all spectra)

i | ) LW N

1.50 1.25 1.00

d LR W 700 ks | TP — PPN BP T o T L

"Metabonomics screening by NMR for clinical and translational research’.
M. Spraul et al, Bruker Presentation, 2016.
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PC2(16.1%)

Duration of blood storage until metabolomics experiment

10;

-10-

-10 0 10
PC1(35%)

Time(yrs); N = 3,185

-1 [0,2); n = 158(5%)

[2,4); n = 443(13.9%)
[4,6); n = 773(24.3%)
[6,8); n = 1,321(41.5%)
[8,10); n = 382(12%)
[10,12); n = 46(1.4%)
[12,14]; n = 62(1.9%)




NMR Results (mg/dL)

400

300

200

100

Fasting Glucose

Total Triglycerides

Total Cholesterol

1000 400
0 800 O 300
3&3"" 600 o
N 0 O 200
400
100
200
Go
0 0
100 200 300 0 500 1000 1500 50 250
LDL Cholesterol HDL Cholesterol
250 150
-®
200 g B
24 100
150 o
100 50
50
0 0
0 100 200 300 0 50 100 150

450

# LI NMR ER/IEE
12 30T Bim PR AR R B
g -

Clinical Test Results (mg/dL)

A J

N=1,195
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Bruker IVDr provides automatic
identification on:

« 41 metabolites in Plasma/Serum
« 150 metabolites in Urine

« 115 Lipoprotein parameters in
Plasma/Serum

* Analysis for CSF (g #&&) is coming
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Compound Conc. [ LOD | r 0 A | 95% Range | Graphics (*) 41 metabolite concentrations
e S T R B el « Alcohols and derivatives

2-Aminobutyric acid < 0.05( 0.05 |0.021| 0 O]0.108 < 0.10 T ] . . .

Alanine 0.33 || 0.02 |0.335| 100@]0.010| 020-064 | [T T * Amines and derivatives

Asparagine <0.05| 0.05 [0.000| 0 O|4510| <0.08 [ « Amino acids and derivatives

Creatine <0.01| 0.01 [0.005| 99 @|0.003| < 0.07 ] . Carboxylic acids

Creatinine 0.07 || 0.01 [0.074| 99 @ | 0.003| 0.06-0.14 | [T T | . .

Glutamic acid 0.08 || 0.05 |0076| 15 0]0055| <024 | [T | « Essential nutrient

Glutamine 0.58 | 0.02 |0575| 90 O|0.073| 0.30-083 | [ L1 | « Keto acids and derivatives

Glycine <001 001 [0000| 0 O[0235| 0.17-044 | [ [ |

« Sugars and derivatives
« Sulfones

115 Lipoprotein subclass analysis «  Technical additives

« 6 VLDL subclasses, 6 LDL subclasses, 4 HDL subclasses, IDL

« Particle number, cholesterol, triglyceride content, free
cholesterol content, Apo A1, Apo A2, Apo B100, various
ratios
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Compound Conc. | LOD r 0 A | 95% Range | Graphics ()
mmol/L mmol/L mmol /L % mmol /L mmol/L
2-Aminobutyric acid < 0.05( 0.05 |0.021| 0 O]0.108 < 0.10 T ]
Alanine 0.33 0.02 10.335| 100@ | 0.010| 0.29-0.64 | [ T |
Asparagine < 0.05| 0.05 [0.000] 0 O|4.510 < 0.08 T ]
Creatine < 0.01| 0.01 [0.005| 99 @ | 0.003 < 0.07 T ]
Creatinine 0.07 0.01 [ 0.074| 99 @ | 0.003 | 0.06-0.14 LI T ]
Glutamic acid 0.08 0.05 | 0.076 | 15 O 0.055 < 0.24 N
Glutamine 0.58 | 0.02 [0.575| 90 ©|0.073| 0.30-083 | [ [T |
Glycine <001 001 {0000 0 ©|023| 0.17-044 | [ [T 1
Glutamic acid . Creatining
I_..I_ .
200
A AN
.\."'\.x 140 1
150 | . )
xi'l 130 S / 3 e
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@it T |
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1
2
3
4
5
6
7
8
9

A

MTBB_ID

MTBBoxxxx
MTB B0
MTB B0
MTB B0
MTBBxxx
MTBBxxx
MTBBxxx
MTBBxxxx
MTBBxxxxx
MTB B0
MTB B0
MTB B0
MTBBoox
MTBBoox

Exp_Batch

20211005
20211006
20211007
20211008
20211009
20211010
20211011
20211011
20211011
20211012
20211013
20211013
20211014
20211015

C
Ethanol

rig REEZ

0.75
1.5
0

0

0
0.46
0.49

o O o o o o o

D

Trimethylami 2-Aminobutyi Alanine

o O 0O 0O 0O 0 0 0 0 0 o0 o oo

#BHIFHIEZE CSV 15

E

0

O O OO0 o o oo o

o
o
o

0.06
0.05

F

0.28
0.42

0.3
0.28
0.35
0.35
0.33
0.32
0.31
0.52
0.45
0.27
0.23

0.4

G

H

Asparagine Creatine

o O O 0O o o o

0.1

)

o o o o o

0.05

0.02
0.05
0.02
0.02
0.01
0.01

0

0
0.03
0.03
0.05
0.03
0.05
0.02

Creatinine
0.09
0.06
0.07
0.09
0.08
0.08
0.07
0.09
0.05
0.07
0.06
0.08
0.04
0.07

B ;

J

Glutamic
0
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# oIz & raw data noesygpprid

o AR - ﬂﬂwhf ngm
A (RER) WABHH L I s

@7E8mMEE T

cpmgprid
(small-molecule filter)

é_%: A J ST ch

T
[[[[[




s EINERN — Taiwanview

&https://taiwanview.twbiobank.org.tw/metabolomeT.php

e


https://taiwanview.twbiobank.org.tw/metabolomeT.php

«f 73 %7 FE RVER B2 B 48 i

57 lieu = occ_ lieu,
58 aliment = aliment _libelle INCA3,

59 grou| gpe INCA3, y

_—
.

61 —— ”ﬂdulter ) ﬁb%
62 1 e . —Déjeuner” ™™
NMRbox) ] \
63 fiTter vy UL kin% c("Poiss
9
64 select(- lieu, - %>%
65 mutate(aliment = case_when(str_detect(aliment, 'n.s

lsliiliuiiiliiilent "n.s

;e_when(tranche age == "18-44 ans
63 tranche age == "45-64 ans" ~ .

S

= CH ENOM
61 mirt NMR Mixture Analysisf
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s MIBCHRE vs. ZERE

(mM) Alanine (mM) Histidine (mM) Isoleucine (mM) Leucine (mM) Ornithine
1 0.2 0.15

0.1
0.1 0.1
TITRL LT
0 0 0

(mM) Sarcosine (mM) Valine (mM) Lactate (mM) Pyruvate (mM) Acetone
0.06 0.4 2 0.2 0.
0.04 I 0.2
N=1,195 FHRH0N
= 1, 0.02 0.1
0 0 0 0 0
(mm) Glucose (mgldl) Total Triglycerides (mg/dl)  Total Cholesterol  (mg/dl)  Total ApoAl (mgldl) Total ApoA2
15 400 400 200 40
10 I I I I
200 200 l . I I 100 20 I
0 0 0 0 0

<6 8 10 12 >12 <6 8 10 12 >12 <6 8 10 12 >12 <6 8 10 12 >12 <6 8 10 12 >12

AREESH MRNHDRENTE

<>
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H
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95% concentration range of
blood plasma metabolites
from Taiwan Biobank
participants compared to
vendor-provided Caucasian
data.

S A

Alanine Histidine Isoleucine Leucine
1 0.2 0.15 0.3
0.1 0.2
0.5 0.1
. 0.05 0.1 l
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