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— Introduction: metabolomics
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— Introduction: metabolomics

* Over the past decade, metabolomics - the systematic study of the complete set of
metabolites in a biological sample - has gained increasing popularity and significance in the
life sciences

Alongside other “omics”, metabolomics provides valuable insights into specific reactions
occurring in humans

It helps us understand various metabolic pathways involved in pathological processes

Metabolomics has been applied across numerous fields:
* Environment
* Toxicology
* Disease diagnosis
* Etc.




— Introduction: QA/QC

Quality assurance (QA) and quality control (QC) are two

aspects of quality management Quality
management

* QA: “part of quality management focused on providing
confidence that quality requirements will be fulfilled” QA

* QC: “part of quality management focused on fulfilling
quality requirements”

* Well known in industry and for targeted analysis Quality System, Quality Assurance, and Quality Control
Relationships

] . ISO 9000 — Quality management
 What about untargeted analysis and metabolomics?




— Introduction: QA/QC

Available online at www.sciencedirect.com
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Standardized test mixture for the characterization of comprehensive
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— GCXGC: Instrumentation

PEGASUS® BT 4D
GCxGC-TOFMS
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— Compounds selection — QC37

NH,
* Grob Test Mix
e Cannabis Terpenes Mix B

OH
e Other individual standards

O

Total of 37 molecules

o Ox
OH
i A
OH




tR 20 (s)

— Compounds selection — QC37

Masses: TIC

d, methyl } 'llZiEE:;ar'n:lil:: acid, methyl ester

21:40.00 23:20.00

20:00.00
tR 1D (s)

.]'_-F'Ent;:uj.;-._:.;-ru;-

25:00.00

1.75327e+07
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Werolidol

odecanoic acid, methyl ester

26:40.00
735706




— Compounds selection — QC37

29
ecanoic acid, methy| ester

2D tR (s)
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31
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— Cumulative QC charts — for instrument follow-up

Building of a cumulated QC chart within a year with the score of all areas from
the 37 compounds of our QC37
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— Cumulative QC charts — for instrument follow-up

 With PQN normalization
and without internal standard
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— QA for study follow-up

* Building of specific QC charts for study follow-up
* ldentification assurance, checked for carry over (Step 1)
e Baseline for QC chart (Step 2)
* Randomized sample analysis with QC samples (Step 3)
* Repeating step 1 to check the system stability (Step 4)

~ International Journal of
B Molecular Sciences
an Open Access Journal by MDPI

Comprehensive Insight into Colorectal Cancer Metabolites and Lipids
for Human Serum: A Proof-of-Concept Study

Kinjal Bhatt; Titziana Orlando; Marie-Alice Meuwis; Edouard Louis; Pierre-Hugues Stefanuto;
Jean-FrancBis Focant

Int. J. Mol. Sci. 2023, Volume 24, Issue 11, 9614
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— QA for study follow-up

/ /iy _
Step1 V!
& 4 &
System Standard System
blank (n-alkane, FAMES, blank
n-alkane + FAMES)

Reference
standard
NIST (SRM 1950)

blank

System Sample System
blank

blank

QC-3 System System QC-4

International Journal of

Molecular Sciences

an Open Access Journal by MDPI

Comprehensive Insight into Colorectal Cancer Metabolite

for Human Serum: A Proof-of-Concept Study

Kinjal Bhatt; Titziana Orlando; Marie-Alice Meuwis; Edouard Louis; Pierre-H
Jean-FrancBis Focant

Int. J. Mol. Sci. 2023, Volume 24, Issue 11, 9614

QC-6 System

System QC-1 Randomized Qc-2 " "Randomized Randomized Randomized
blank $1....85 S¢S0 blank  blank Streie Sis Si6.eeeSop blank
Day2......Day 7
System Standard System Reference System Sample System
blank (n-alkane, FAMEs, blank standard blank  blank  blank
n-alkane + FAMEs) NIST (SRM 1950)
Bhatt, K., etal., 2023, Int. ). Mol. Sci., 24(11), 9614. 13




QA for study follow-up

MS Djulia
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— QA for study follow-up

Baseline for QC Chart

O ImmI =

Blank Replicates of QC 37 Blank Replicates of QC 37 Blank

Randomized bacterial sample analysis with QC samples

0 00000 00 00000 O

QC37Blank Randomized samples  QC37Blank Randomized samples  QC37Blank
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— QA for study follow-up
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— Century mix project

* Aninterlaboratory worldwide project

= NIST
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— Century mix project

* Aninterlaboratory worldwide project

Alkanes

Aromatic hydrocarbons

Homologous compounds

Grob mix and McReynolds
compounds

Miscellaneous compounds

* A mixture with ~100 compounds to characterize systems and column sets

N Y

Mark the direction of the primary column separation gradient.
Hexane(C,) to Eicosane (C, ) range.

Mark the direction of the secondary column separation gradient.
Benzene (1-ring) to Phenanthrene (3-ring) range.

Markers of the elution order in the secondary column
separation gradient. Ten series of homologous compounds
include ketones (C, to C_), primary alcohols (C, to C_),

secondary alcohols (C, ’roC o) FAMES (C.to C,). alkyﬁ benzenes (C,

to C,J), alkenes (C, to CH) aIkyI acetates {C toC o), carboxylic acids
(C, to C,), Lactones (C, to C,), and phthalates (Cm,Cm, and C

-

Markers of selectivity metrics connected to 1D GC.

Selected marker compounds connected to a variety of
application areas (bioanalytical, environmental, foods and flavors)

= NIST
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— Century mix project
FDA
* Aninterlaboratory worldwide project ler

* A mixture with ~100 compounds to characterize systems and column sets
F - EaEsNI — X YML,} o

* To be used as reference for QC in various applications )
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Century mix project

* Normal column set

Phtalates

Esters
Primary alcohol

Alkenes




Century mix project

* Reverse column set

Alkenes

Primary alcohol
Esters

Phtalates




— Stay tuned for future work

e Continue follow-up on both Peltier and Cryo instruments and implement
QA/QC system on our other instruments using both QC37 and CM

* Development of CM as a standardized mixture expected to enhance knowledge

of column selectivity WORK I N

* Further investigation of different column sets planned to gain deeper insight PROGRESS
into the relationship between orthogonality and separation efficiency in GCxGC

* Create a retention index database obtained under standard operating
conditions across various stationary phases to aid in column selection

22
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