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Metabolomics 2022 - Conference Summary

What a blast our conferencein Valenciawas! It was absolutely amazingto
reunite as a scientific community in person after hosting two virtual
conferences We were delighted to see old friends reconnecting, witness
new friendships being formed and sharing scienceon so many levels. Thank
you to each and every one of you for making the conference such a
memorableexperience

During the planning of the conference,we were concernedby the potential
impact COVID19 would have on registrations for our in-person meeting.
We were thrilled to see an overwhelming response from the community
with atotal of 897 registrants from acrossthe globe.

We were very pleasedto receive 681 abstracts from which we constructed
a diverse conference agenda, centred around four thematic streams
comprising 4 plenary talks, 7 invited keynote presentations, 5 session
keynotes (selected from abstracts), 103 oral presentations, over 500
posters, 8 sponsored talks during our dedicated O AT A kedsidh,and 4
sponsored lunch presentations. We are especially proud that we managed
to put together a highly balancedline-up of speakersin terms of scientific
topics, gender, geographicalrepresentation, and a very strong presenceby
early-careerresearchers


mailto:metabolomics.innovation@gmail.com
http://www.metabonews.ca/archive.html
https://www.metabolomicscentre.ca/
https://metabolomicssociety.org/
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The Metabolomics Society is an
independent, non-profit organization
dedicatedto promoting the growth, use,
and understanding of metabolomicsin
the life sciences
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Workshops

We kicked off the conferencewith 13 workshops covering all aspectsof
the field, from technology advancements,to data analysis, metabolite
identification, metabolic epidemiology, and career development We were
thrilled to seesucha great turnout and to receive excellent feedbackon
the quality of the workshops from attendees

Plenaries

Ondaytwo we movedto the scientific sessionskicked off by Ron Heeren
(Maastricht University, Netherlands) who gave us a fascinating talk on
molecular imaging in metabolomics The third day started with a plenary
talk by Nicola Zamboni (ETH Zurich, Switzerland) on the highly relevant
topic of the democratization of untargeted metabolomics for its wider
integration in discovery and clinical workflows. Asaph Aharoni
(Weizmann Institute of Science]srael) was our third spectacularplenary
speaker who presented his CO1 OwoskOon ultra-resolution plant
metabolomicsand their pioneering work on metabolite identification and
spatial metabolomics. Our plenary sessionsconcludedwith Coral Barbas
(Universidad SanPablo CEU Spain)who gaveus atruly enlightening talk
on the most significant analytical challengesin the field of metabolomics.

2022 Honorary Fellows of the Metabolomics Society

An Honorary Fellowship is a significant lifetime award granted by the
Board of Directors of the Metabolomics Societyto recognize exceptional
members of the community who have either made outstanding.
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contributions to the Metabolomics Society over a
sustainedperiod of time, and/or made a pioneering and
sustainedcontribution to the scienceof metabolomicsat
an international level. With up to two lifetime
Fellowships awarded eachyear, the Board is pleasedto
recognize the following individuals as the lifetime
Honorary Fellows of the MetabolomicsSocietyfor 2022:

David Broadhurst , PhD. David has had a tremendous
impact on the field of metabolomicsthrough establishing
and promoting practices for statistical rigour,
experimental design, quality control, and clinical
metabolomics methodology His contributions to the
Societyare many and include serving on the Board of
Directorsaswell as participation in multiple task groups,
workshopspublications,and lectures

Lorraine Brennan, PhD. Lorraine hashad a tremendous
impact on establishing the field of nutritional
metabolomics, through the identification of dietary
biomarkers and the implementation of dietary
interventions, moving the field toward personalized
nutrition . Her contributions and leadership within the
MetabolomicsSocietyis also truly exemplaryand include
chairing the annual Societyconferencen Dublin, Ireland,
in 2016 and participation in multiple workshops,task
groups,lectures,and publications

2022 Career Medal Recipients

The Metabolomics Society seeks to recognize
outstanding contributions to the field of metabolomics
through the presentation of the Metabolomics Society
Medals They are opento all Societymemberswho meet
the eligibility criteria outlined below. While research
contributions are of primary importance, other
contributions, including the teaching of metabolomics
and/or service to the field or the Society will also be
strongly considered There are up to two medals
awarded eachyearin the following categories

E The Metabolomics Society Medal is for mid-career
members of the Societyand is open to those members
who have beenawarded a PhD 10-15 years prior to the
closingdate for nominationsin eachround.

E The 0 OA OE A AWa@ 6 @cognizes outstanding
achievementsin metabolomics by younger members of
the Society. It is availablefor Societymemberswho have
been awarded a PhD no more than 5-10 years prior to
the closingdate for nominations in eachround.

The Board of Directors is pleased to recognize the
following individuals asthe award recipients for 2022:

The Metabolomics Society Medal
Maria Eugenia Monge, PhD, Centro de Investigaciones
en BionanocienciagCIBION)

Theo OA OE Akdrdd 8 O
Rachel Kelly, PhD, Brighamand7 | | A THésfital and
Harvard Medical School

We congratulate both award recipients and look
forward to their continued contributions in the years
to come.

Other Awardees

Metabolomics Society Travel Awards, Students:

Elys Rodriguez, Kieran Tarazona Carrillo, Maria
Llambrich, Matthew Smith, Maxime Delmas Niek De
Jonge Qishun Zhou, Tessa Peters, Yingxiao Yan, Zach
Rabow

Metabolomics Society Travel Awards, Early Career
Researchers:

Abhishek Jain, Alice Flint, llias Thomas, Jin Xu, Julia
Debik, Kapil Dev Singh, Marta Moreno-Torres, Miguel
FernandezNifo, Nicole Prince, SusanaAlejandra Palma
Duran

Evening Events

Career Night

On Sundayevening,we hosted the secondedition of our
Career Night which was organized by the Early-Career
Members Network (EMN) Committee. This dynamic
event featured representatives from  several
employment sectorswho had the opportunity to engage
with job seekers The event also included interactive
round table discussionsacrossa diverse range of topics

N
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pertaining to career and personal development This
event also included booths for job opportunities and
one-on-onementoring.

Town Hall Meeting

Our annual Town Hall meeting took place on Monday
evening during which the membership had the chance
to engagewith the Board of Directors of the Societyand
hear about the current standing of the Society We
would like to thank those who attended and for the very
constructive feedback,we received that will help guide
the future plans of the Society.

EMNReception

The EMN Committeeis truly vital to the Societyand this
year they exceededall expectationswith the conference
activities they organized. The EMN reception was no
exceptionto this. During the event,the EMN Committee
Chair, Evelina Charidemou gave an overview of the
EMN and its activities and presented the EMN travel
bursary recipients with their awards. Congratulations
to Chanel Pretorius, Diana Pinto, Giorgia La Barbera,
and Abhishek Jain. The EMN also honoured Krista
Zanetti for her invaluable contributions to the
Committee. The evening concluded with a thoroughly
entertaining and lively quiz!
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Conference Dinner
A truly memorable evening! The conferencedinner

took placein Velese Vents,oneof 6 Al ATndo& A & C

iconic buildings with breath-taking views of the
city. We enjoyed delicious Spanishfood, had drinks
watching the sunset,and dancedthe night away.

Conference Sponsors

We would also like to express our gratitude to our
generoussponsorswhose contributions madethe event

possible:
A Platinum : Agilent, Bruker, SCIEX,ThermoFisher
Scientific

A Gold: Biocrates, LECOMetware, Shimadzu

A Silver: BASFMetabolome Solutions, BGI Europe,
Fossiliontech, IROA Technologies, Metabolites
(MDPI), Cells (MDPI), MERCK MetaKey, oloBion,
Waters

A University/Non -Profit : TMIC

Thank youl!

Thank you to the members of the Scientific Organizing
Committeefor their invaluable contributions towards
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19" Annual Conference of the Metabolomics Society

METABOLOMICS

JUNE 18-22

NIAGARA FALLS, CANADA

METABOLOMICS
SO NG S ESST Y

shaping the scientific content of the conference Thank
you to the Conference Committee and Board of
Directors of the Metabolomics Societyfor their constant
input on all conferenceaspects Lastly, we would like to
thank SnaplT Solutions, our professional conference
organizers,whose help and guidancewas central to the
succesf the conference

Conference photos:
https://www .metabolomics2022.org/conference-

photos

Conference videos and poster gallery (available to
view on the OnAIR platform until October 31,2022):
https://portalapp .metabolomicseventsaircom/Virtual
AttendeePortal/metabolomics-2022/ 22met/login

Savethe date for Metabolomics 2023!

With the 2022 conferencebehind us, we are now well

success! It was so nice to seeour colleaguesagain in
OOERABRAT Oar kheé fibsd time in three years. Just
the second in-person MANA conference, 250 early-
career members, established investigators, and
corporate members attended a program featuring
instructional workshops; interactive forums; plenary,
contributed and lightning talks; corporate member
breakfast and lunch seminars, poster sessions and
award lectures. Many thanks to ProfessorDavid Wishart
and the Local OrganizingCommittee! Importantly, 67%
of attendees were early-career members, and 60% of
registrants were participating in their first MANA
conference, highlighting the future leaders in
metabolomics and the still-growing nature of the
Association MANA prides itself on its ability to support
its members and Early Career Members (ECM) by
providing several different awards and grants. This
year, we awarded 37 different awards and grants.
Congratulationsto all the MANA2022 awardees!

underway with our preparations for next UA A OMADAEarly Career Rising Star Award

conference The 19th edition of the Metabolomics
Society conference will be held from June 18-22 at
Niagara Falls, Canada Follow all updates on

https://www __.metabolomics2023.org/

International

Metabolomics Association of North America

(MANA)

Visit https://metabolomicsna .org

The 4™ Annual MANA Conferencewas held September
16-18, 2022, on the campusof the University of Alberta
in Edmonton, Alberta, Canada, and was a great

A Tao Huan | Assistant Professor, University of
British Columbia

Awarded for his work in the development of analytical

and bioinformatics tools for improving data acquisition

and analysisof LGMSbasedmetabolomics

> > A Dol = KA

Mark P. Styczynski Early Career Award in

Computational Metabolomics

A Sadjad Fakouri -Baygi | Postdoctoral Fellow, Icahn
School of Medicine at Mount Sinai

Awarded for his work in the design, development, and

support of new algorithms for processing untargeted

high-resolution mass spectrometry data in the

metabolomicsand exposomicsfield.

\%
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CONGRATULATIONS TO MANA 2022 WINNERS!

METABOLOMICS SERVICE CORES
BEST PRESENTATION AWARDEES

BEST POSTER AWARDEES

Postdocs

JASMEEN KAUR | UBC

MEHDI MOHAMMADI ASHANI | UNI. OF CALGARY
ERIKA PALMIERI | NCI

NADIA ASHRAFI | WILLIAM BERUMOUNT HEALTH
ABSHISHEK JAIN | YALE

Poster

Graduate Students Oral

KYLE SPENCER | NATL CNTR ADV TRANS SC
KHYATI MEHTA | CINCINNATI CHILDREN'S HOSPITAL
MICHAL LAZAREK | UNI. OF ALBERTA

THOMAS HERD | UBC

PATHWAYS”
YONGSEOK KIM | OHIO STATE UNI.

Undergraduate Students EBM LlGHTNING TAI-K
EWENET MESFIN | UNI. OF ALBERTA AWARDEES

ABBY KROPIELNICKI | UNI. OF ALBERTA

#MANA2022

Emerging Leader Award in Metabolomics Service

Cores

A Armando A. Magafia | Metabolomics Project
Manager, Life Sciences Institute, University of
British Columbia

Awarded for his work in advancing metabolomics

sciencethrough leadershipin service cores,specifically

in the design and initiation of a new core and with the

continued support of trainees and collaborators.

LAUREN BISHOP | UC DAVIS | “TISSUE-SPECIFIC, ADDUCT
FORMATION AND LIPID QUANTIFICATION”

IAN HAN | UNI. OF CALGARY | “SERUM METABOLITE PREDICTORS
OF PRETERM BIRTH IN PRIMIGRAVIDA”

WomiX Mentorship Award

A Susan Murch | Professor, University of British
Columbia

Awarded for her demonstration

of strong mentorship and
leadershipskills.
ECM Travel Awards were

awarded to 15 ECMrecipients!

ECM Childcare Grants were
awarded to 2 ECMrecipients!

RENNY LAN | UNI. OF ARKANSAS | “DELINEATING
DYSBIOSIS-INDUCED METABOLOMICS SIGNATURES TO
OPTIMIZE PRECISION MEDICINE"

SHUANG ZHAO | UNI. OF ALBERTA | “DEVELOPMENT
OF A HIGH-COVERAGE AND QUANTITATIVE METABOLOMICS
ASSAY FOR TARGETED ANALYSIS OF MULTIPLE

Polish Metabolomics Societ
Visit https://ptmet.pl/

The Polish MetabolomicsSociety(Polskie Towarzystwo
Metabolomiczne is inviting participants to the 9th
Metabolomics Circle meeting. The conferencewill take
placein 7 O1 A ®rAJanuary27-28, 2023, and will be
organized by Professor Piotr - & UT Arént the
7 O1 A& Wnwersity of Science and Technology.
Information about abstract submissionand registration
will soonbe postedon the webpage
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Spothght

Jennifer Kirwan and lan Wilson

CoChairs reporting on behalf of the
Reporting Standards Working Group of
the Metabolomics Quality Assurance &
Quiality Control Consortium (mMQACC)

The debate about reproducibility in science, or the

apparent lack of it, is agairunder discussionas, even
where there is no suggestion of deliberate fraud,
studies haveoften proved to be difficult to replicate
[1]. Given that this is seen to be a probm for all
areas of sciencetiwould be remarkable indeed if
these difficulties did not also extend into our own
field, especially untargeted metabolite profiling
(metabolomics, metabonomics, metabolic

phenotyping). And, given the myriad differences

between laboratories, analytical techniques,
instruments, procedures,and sample typesit should
not come as any sorbf surprise that there can be
vigorous debates about the results ofuntargeted
metabolomic analyses.Now, showing that different

methods produce different results need not be a

problem as this can often resultsimply from the
different selectivities of those methods. For

example, t would surprise no one if urine samples

analyzed by H NMR spectroscopyand reversed
phase liquid chromatography (LC) identified some
different compounds as potential biomarkers

 Metabofomics A

Quality Assurance & Quality Control
Consortium (mQACQ)

Promoting the development,
dissemination and

harmonization of best
QA/QC practices in
untargeted metabolomics

as being valid. Inaddition, the platform-specific
validity and quality of the data obtained by both
platforms, can also be easily demonstrated b
reporting the results obtained for the quality
controls (QC3 for both methods. However, whereg
problem would arise would be if,for example,in the
case of thetH NMR pectroscopic datg hippuric acid
was seen to be present in relatively hight
concentrations in the test group compared to the
controls, but in relatively lower concentrations by
LC/MS. Such contradictoryesults should result in €
very rapid reappraisal of the quality of the dataas
both sets of observations could not possibly
correct. In such caseghe value of properly-applied
QC pocedures would be of great help to pinpoint th
nature of the problemby highlighting or eliminating
poor analytical results, for one or other of th
methods usedand suggesting that some other fact
was at work (e.g., matrix effects on ionizatiol
interfering peaks, etc.). In addition, as to the
difference due to the mode of analysist has long
been knownthat for LC/MS,even when the same L

Indeed, such differences are accepted as the natural separation is used both the MS used to detect th
course of things, and both sets of data are accepted metabolites and the software employed to analyze

N
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the data can affect the resulf [2] and this has
obvious implications for multi-laboratory studies
where instrumentation differs between sites
However, the use of poperly-acquired, properly-
interpreted, and well-reported QCdata can help to
solve many of the challenges associated with
accepting the results obtained in untargeted
OAEOAT OAOUSG
at least in part by it being able to demonstrate
unequivocally that the data have beenproduced ina
metabolomics study environment that is of
sufficiently high quality to be trusted and

appropriately interpreted . Gaining and maintaining
this trust is essentialin ensuring the acceptanceof

our work, by our colleagues our customers
(biochemists, clinicians, epidemiologists, etc,)and

our other stakeholders (patients, the public, grant

awarding bodies etc.). The use of qualityassurance
(QA) and quality control (QC) protocolsis widely

accepted as best practice in analytical chemistignd

provides a firm foundation on which to build such
trust. The Metabolomics Quality Assurance and
Quality Control Consortium (MQACC) was formed in
2017, following in the footsteps of the Metablomics

31 AEAOUBO $AO0OA
of engaging with the metabolomics communityto

communicate and promote the development,
dissemination, and harmonization of best QA/QC
practices in untargeted metabolomics.

Specifically, the aims of the mQACGre

1 to identify, catalogile, harmonize and
disseminate QA/QC best practices
untargeted metabolomics

M to establish mechanisms to enable

best practices

i to promote and support systematic training in
QA/QC best practices for the metabolomics

community; and

i to encourage the prioritization and

development of reference materials applicable

to metabolomics resarch.

1 O0A1 EGdim 4 Al

for

the
metabolomics community to adopt QA/QC

And mQACC has proceeded to do this w
workshops, surveys and publications ever since
Much of this work has been undertaken bgubsets ¢
the membership of MQACCin working groups
looking at various topics (e.g.see refs5-9). One ol
the topicsrecently covered by these workinggroups
has been (Reporting Practice® for publications
hasinitially concentrated on how best to report the
QC aspects of untargeted metabolomic analysis
such a way as to instilconfidencein the reader tha
the reported study sample analysis had been wi
performed and to better understand the technice
limitations of the dataset, thus enabling more
confident interpretation of the biological results
Most metabolomics groups these days utiliz
protocols, including system suitability tests (SSTs
and QC sample®f one sort or another, to monitor
the analytical system prior to and duing the
analytical process (see Figure 1). Indeed, sub

Type
* SRM
* In- house QC
« Blank sample

e *  Test mixture solution
Identification of QC

S Scope
materials L

= Within batch precision O
Materials Description of other N BeA(w_een batches precision
materials critical for = Within lab reproducibility
data quality (column, * Between labs comparison

reagents, calibrants etc)

Identify type, vendor
and performance
characteristics

Instrumen
tation

Sanin Detailed description of MS
har::l’l,i o sampling, storage, * Analysis ""’: -
26 aliquoting, preparation > LI AT
‘ parameters
! Mehodpoe] J M&Sm%&ﬁ@tﬁ@i@.
‘ ‘ Analytlca! system:s » = NMR experiment, pulses etc |
_ settings
Analysis + Sample run order
Analytical sequence | ° QCfrequency
description = other (test mix, blank sample,
‘ __equilibration injections etc )
= Extraction parameters settings
Post Data processing » * Datafiltering
analysis software & settings *  Data normalization /scaling
procedure
z * Statistical methods applied
QC data analysis «  Monitored parameters
* Variance metrics
+ = Acceptance criteria, control
limits
* Technical documentation
(graphs, tables, calculations)
Figure 1. Information that should be documented il

manuscripts to show the steps that have been taken to ensi
the robustness of the analytical stages of a metabc
phenotyping experiment and its resulting data Taken from ref ¢

with permission of the copyright owners.
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practices remain an important part of the untargeted
metabolomic analysis and one that continues to
evolve. However, the ofterinadequate reporting of

the QA/QC procedures used in studies is, in our
experience, a common feature of many papers.

Therefore, encouraging authors to proactively show
that the analytical work underpinning their
investigations had been well performed was sen as
a priority that would allay many doubts about the
reliability of metabolomics research. Our aim as
highlighted in the recently published mQACC
guidance P] was therefore to provide authors with
encouraganent and advice on providing detailed
descriptions of the QA/QC systeraemployed in their
analytical work and the outcomesof their efforts in
this area. Whilst concentrating on MSand NMR
spectroscopybasedanalysis the guidance can easily
be adapted to other methods usedn untargeted
metabolomics. In particular, these suggestionsfocus
on the detailed reporting on the use ofQC samples
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Figure 2. A fairly typical principal component analysis (PCA) for

the LC/MS of mouse urine samples (green data points) showing
the QC samples (red data points), prepared by making pooled

urine samples from aliquots of all the test samples, forming a
tight cluster in the score plot, providing initial evidence to

suggestthe absence of major run order effects, etc., and some

confidence that further detailed analysis of the data obtained for

(seeFigures 2 and 3 for examples) so that anothe
analytical chemist, skilled in the art of untargete
metabolic phenotyping, could understand what wa
done, to replicate it if need be and trust the results
presented in the manuscriptWe emphasize that th
paper is deliberately not prescriptive and doesnot
try to define bestanalytical practicesin this area.

Instead, we want to encourage authors to accurate
report their QA/QC pracedures and results. To assi
in this task, the paper proposes a list of standarc
quality management measures (QA and Q@)at are
undertaken at most labs undertaking untargete
metabolomics studies to assess and evaluate ti
analytical quality of data. Reporting of th
procedures and results of these quali
measurements have been further divided int
minimal and best reporting practice standards Sucl
reports centre around the use of QC samples but a
cover other aspects ofQAsuch assystem suitability
tests. Topics considered for inclusion in reports
include the sources, typesand preparation of the Q(
materials themselvesand their use In addition, the
provision of descriptions of the use of test mixture:
system suitability tests, blanks, and samp

Valine/Betaine

& &
& & \,\._.\"'* \\3\

Figure 3. Following the identification of a potential biomarker
from the untargeted LC/MS data obtained from test and contr
groups of mice, the variability of the analytical data for the
analyte can be quickly examined by comparing the biologic
variability against that of the pooled QC samples (far right in tt
box plot). In the example shown here, the biological variability
clearly much higher than that of the analytical methodolog

both QC samples and test samples can be justified. Adapted from Adapted fromref 10 with permission of the copyright owners.

ref 10 with permission of the copyright owners.
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https://analytics.biorankings.com/

























