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Dietary
Biomarkers

" Intervention studies in 7 centers to identify new biomarkers of food intake
" Inventory of known dietary biomarkers and new validation scoring system

®" New tools and resources for research on the food metabolome and biomarker discovery (WP4)
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NEW TOOLS: PRIORITY NEEDS IDENTIFIED

1. Acompound database with extensive coverage of the food metabolome
2. Afood intake biomarkers database
3. Aresource to facilitate sharing of standards

4. Aresource to facilitate knowledge and data sharing within the FoodBAll
community and beyond
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1- DATABASE WITH EXTENSIVE COVERAGE OF THE FOOD METABOLOME

1 Compound databases are essential to obtain hypotheses of identification for discriminant ions
associated with the intake of a given food or dietary pattern

Food/Pattern A

Metabolite
IDs

] Must be as comprehensive as possible, and contain chemical, analytical, and biological data that
help to rapidly select the best hypotheses of identification to be further validated

www.Foodb.ca www.phytohub.eu

compounds [v] @usearcn o —— ertion Lo Bei
L]

[fo@Dff Browse~ Searcn~ Downioads Repors Examples About~  ContactUs

FooDB is the world’s largest and most

comprehensive resource on food constituents, ) i

chemistry and biology. It provides information i Zhn @

on both macronutrients and micronutrients, : o PhytoHub is a freely available electronic database containing
including many of the constituents that give T f detailed ion about dietary icals and their

N ——— 3 human metabolites. Areund 1,000 dietary phytochemicals wil be
L JT included which represent all the palyphenols, terpencids,
aroma. alkaloids and other plant secandary melatoltes commonly

e %lan ingested with the human diet. For each phytochemical, the
& . =5 Smedemscientit fellowing wil be avallable: 1) the main dietary sources (extracted from the lterature and online databases such as
data fields covering detailed composibonal, biochemical and The metabolomics research of the - - .
physiological information (obtained from the literature). This includes data on the compound’s nomenclature. FooDB and Phenol-Explorer) with a direct link to FooDB food cards, 2) knoewn human metabolites {extracted from the
ts description, information on fts structure, chemical LI& {15 physico-chemical data, its f0od SoUrce(s), its ‘ Tweet to @WishartLab literature and Phenal-Explorer), 3) predicted in silico metabolites, generated by an in-house toal that uses expert
color, ts aroma. its taste. its physiological effect. presumplive health effects (from published studies), and knowledge of host and micrabisl metabalism for the various families of phylochemicals, 4] physico-chemical data
concentrations in various foods. such as solubility and physiclogical charge, 5) menoisotopic mass and speciral data (collated from libraries of

specira such as MassBank and ReSpect (RIKEN MSn spectral database far phytochemicals), as well as from the

Users are able to browse or search FooDB by food source, name, descriptors, function or concentrations. -
J = literature and from our mass specirometryimetabalomics lsboratory and collsborating groups)

Depending on individual preferences users are able to view the content of FooDB from the Food Browse:
(listing foods by their chemical composition) or the Compound Browse (listing chemicais by their food Sources) -

am
FooDB Version 1.0
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1- DATABASES TO OBTAIN HYPOTHESES OF IDENTIFICATION: FOODB

©00 Foooe 7] [CZ)] UNIVERSITY OF
Reader
R R R RBRRERRRRRRRNRRSBREBRBRRRRRS ~—
3 A &
@ ALBERTA
D u"@@@ﬁ Browse ~  Search v  Downloads  Reports  Examples  About+  Contact Us compounds § Q Search
D . FooDB is the world’s largest and most Tweets W Follow.
Ve r S I O n 1 O comprehensive resource on food constituents,
" chemistry and biology. It provides information on B Ouid Broadnurst s
i i i @WishartLab Our paper *Translational
‘both r.nacronutnents and mpronutnems, ] o peper s
including many of the constituents that give 100 citations barrier. Free
X @metabolomics tinyurl.com/p867x2h
foods their flavor, color, taste, texture and aroma. 3 Retweeted by Wishart Lab
Expand
Each chemical entry in the FooDB contains more than 100 separate
data fields covering detailed compositional, biochemical and Wishart Lab @ishartiab 100
physif @ O & 00DE: Showing Food Angelica Ml
data on the compound's nomenclature, its d @ foodb.calfoods/1 S
[l chemical data, its food source(s), its color, its
pen access. Www.100dD.C i e, e
Jsers are able to browse or search FooDB by| [FOXGIDIE Browse ~ Search ~ Downloads Reports Examples About ~ Contact Us Search compounds §  Q Search
Depending on individual preferences users arq . .
foods by their chemical composition) orthe ¢ S1owing Food Angelica

U Developed by Univ of Alberta B

Citing FooDB Scientific Name Angelica keiskel

U The most comprehensive database on ot et e

FooDB s offered to the public as a freely availd Northern Hemisphere, reaching as far north as lceland and Lapland. They grow to 1-3 m tall, with large bipinnate leaves and large compound
of the authors and explicit acknowledgment of| umbeis of white or greenish-white flowers. Some species can b found in purple moor and rush pastures.

.
fo O d CO n Stltu e nts [f@@IDfs} Browse ~  Search ~  Downloads  Reporls  Examples  About~  Contact Us Search compounds EI Q search

Showing Compound Catechin (FDB002571) to Compoun

Name Angelica

O Covers all types of food constituents

Record Information

Version 10

Creation date 2010-04-08 22:05:26 UTC
Update date 2015-10-09 22:32.12 UTC
Primary ID FDB002571

Secondary Accession Mot Available

Numbers

Chemical Information

FooDB Name Catechin

Description Present in red wine. Widespread in plants; found in a variety of foodstuffs esp. apricots, broad beans, cherries, chocolate, grapes, nectarines, red wine, rhubarb,
strawberries and tea (+)-Catechin or Catechin is one of the 4 catechin diastereoisomers.

CAS Number 154-23-4

Structure
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http://www.foodb.ca/

1- DATABASES TQ OBTAIN HYPOTHESES OF IDENTIFICATION: |[F©)©) D)}

& ALBERTA
26630 compounds 907 foods

Listing Compounds Listing foods
~700,000 concentration values
’
Displaying compounds 1 - 25 of 26630 in tofal Displaying foods 1 - 25 of 907 in total
- 2 34 5 . Nexts Lasts - 2] 3] als]| | Nets | Lasts
Formula Name Scientific name Food group Food subgroup
Weight
FooDBID  Name CAs Mono Mass Compounds Structure Show | Angelica Angelica keiskei Herbs and Spices Herbs
FDB0000O1 | Mulberrofuran P 101365020 CaaHz0g o Fruits
5745331
Show | Savoy Brassica oleracea var. Vegetables Cabbages
DO 26382502 cabbage sabauda
FDB000OD4 | Cyanidin 3-(6"-acetyl-galactoside) 350602-26-5  Cp3HpaO1z « Highbush
blueberry Show | Silver linden Tilia argentea Herbs and Spices Herbs
491.4215 * Lowbush
blueberry
491.1190
Show | Kiwi Actinidia chinensis Fruits Tropical fruits
FDB000013 | Cyanidin 3-("-succinyl-glucoside) 216692-08-9 CacHpeO1a e Strawberry
549 4576
540 1244
Show| Allium (Onion)  Allium Vegetables Onion-family
vegetables
FDBO00014 | Pelargonidin 3-(6"-succinyl-glucoside) CosHas043 « Cloudberry m“'
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1- DATABASES TO OBTAIN HYPOTHESES OF IDENTIFICATION: [Fo@) D)}

UNIVERSITY OF

< ALBERTA
 Every metabocards contains > 110 data fields
Showing Compound (t)-Catechin (FDB004453)
‘cr:sai::ndate :;:10-0&0822106115“0 Chemlcal Names and Synonyms
e 01507-202200290TC Chemical data Chemical structures
:::n::al:Accessiun I::tg:::l::e Chemlcal taxonomles
_Physical properties
\FuonName | (#)-Catechin ,.NMR and MS SpeCtra } SpeCtral data
Description 'Isol. from various plants, e.g. Artocarpus integra, as artfact of epimerisation [CCD] Com pound deSCrIptlon
R B son : : Associated foods
: Biological data < 77°>%™
"’m J Biological effects (Duke’'s DB)
o _Flavor
Links

== | NR7AN
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1- DATABASES TO OBTAIN HYPOTHESES OF IDENTIFICATION: | 50)©) D)3}

% Al BERTA
L Experimental spectra (Quercetin)

Specira

Spectra Spectrum TypeDescription Splash Key
GC-MS GC-MS Spectrum - GC-MS (5 TMS) splash10-0bt9-2611300000-f8e08c028aTedB82acdad View in MolA
LC-MS/MS LC-MS/MS Spectrum - Quattro_QQQ 10V, Positive (Annotated) splash10-0udi-0009000000-d4689D76141C73487399 View in MoONA
LC-MS/MS LC-MS/MS Spectrum - Quattro_QQQ 25V, Positive (Annotated) splash10-0udi-0967000000-613e61ec0c69ed0ee630 View in MolA
LC-MS/MS LC-MS/MS Spectrum - Quattro_QQQ 40V, Positive (Annotated) splash10-0uy0-5910000000-ee816015eec26c8621b1View in MoNA

LC-MS/MS LC-MS/MS Spectrum - LC-ESI-QTOF (UPLC Q-Tof Premier, Walers) 5V, Positivesplash10-0udi-0009000000-ec1cab852edofof7réfad  View in MoNA
LC-MS/MS LC-MS/MS Spectrum - LC-ESI-QTOF (UPLC Q-Tof Premier, Waters) , Negative splash10-0udi-1907000000-6f36df2733dadae380c2 View in MoNA
LC-MS/MS LC-MS/MS Spectrum - LC-ESI-QTOF (UPLC Q-Tof Premier, Waters) | Negative splash10-0udi-0309000000-976a99c106ceca16d73b View in MoNA
LC-MS/MS LC-MS/MS Spectrum - LC-ESI-QTOF (UPLC Q-Tof Premier, Walers) | Negative splash10-0pi0-1900000000-b2e286366041e47ddafc View in MoNA
LC-MS/MS LC-MS/MS Spectrum - LC-ESI-QTOF (UPLC Q-Tof Premier, Waters) , Negative splash10-0udi-0209000000-e891863ec110aeb660b0 View in MoNA
LC-MS/MS LC-MS/MS Spectrum - LC-ESI-QTOF (UPLC Q-Tof Premier, Waters) , Positive  splash10-0udi-0940000000-aa52db00c1defe3ccf75  View in MoNA
LC-MS/MS LC-MS/MS Spectrum - LC-ESI-QTOF (UPLC Q-Tof Premier, Waters) , Positive  splash10-0udi-0219000000-5ef265¢4b6bfd220b8b1  View in MoNA
LC-MS/MS LC-MS/MS Spectrum - LC-ESI-QTOF (UPLC Q-Tof Premier, Waters) , Positive  splash10-0udi-0219000000-547¢83bb70e7da007d6c View in MoNA
LC-MS/MS LC-MS/MS Spectrum - LC-ESI-QTOF (UPLC Q-Tof Premier, Waters) , Negative splash10-0udi-1907000000-a59602c09f66e8656068 View in MolNA
(
(
(

LC-MS/MS LC-MS/MS Spectrum - LC-ESHTTOF (LCMS-T-TOF) , Positive splash10-0udi-0009000000-4416f39adf6cOb919bfa  View in MoNA
LC-MS/MS LC-MS/MS Spectrum - LC-ESHTTOF (LCMSHT-TOF) , Negative splash10-0udi-0019000000-eb14ec62fc2fb2f1dag8s  View in MoNA
LC-MS/MS LC-MS/MS Spectrum - LC-ESHTTOF (LCMS-T-TOF) , Negative splash10-0ufr-0910000000-0730bca525c17aac75cs View in MohA
1D NMR 1H NMR Spectrum MNot Available
2D NMR [1H,13C] 2D NMR Spectrum Mot Available

O Predicted spectra (Quercetin 3-glucuronide)

Spectra Spectrum Type Description Splash Key

Predicted LC-MS/MSPredicted LC-MS/MS Spectrum - 10V, Positive Not Available

Predicted LC-MS/MSPredicted LC-MS/MS Spectrum - 20V, Positive Not Available d - d M S/M S f C F M I D
Predicted LC-MS/MSPredicted LC-MS/MS Spectrum - 40V, Positive MNot Available ~5000 p re Icte r0| I I =
Predicted LC-MS/MSPredicted LC-MS/MS Spectrum - 10V, NegativeNot Available

Predicted LC-MS/MSPredicted LC-MS/MS Spectrum - 20V, Negativelot Available

Predicted LC-MSIMSPredicted LC-MS/MS Spectrum - 40V, Negativellot Available ( FM L | D

Competitive Fragmentation Modeling for Metabolite Identification..

http://cfmid.wishartlab.com/
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1- DATABASES TO OBTAIN HYPOTHESES OF IDENTIFICATION:

Spectra Search Mass Spectrum

MS Search MS/MS Search GC/MS Search

Query Masses (Da) 175.01

238.19
420.16
780.32
956.25
1100.452

lonization lon Mode

Positive

Molecular Weight Tolerance * 0.05

1D NMR Search 2D NMR Sear

]

EoeobB

UNIVERSITY OF

%@ ALBERTA

Adduct Type

M+3H
M+2H+Na
M+H+2Na
M+3Na
M+2H
M4+H+NH4

RAs Ly hlo

SCIENCE & IMPACT

Spectra Search Tandom Mass Spectrum

MS Search MS/MS Search GC/MS Search 1D NMR Search

Parent lon Mass (Da) 146.0

Parent lon Mass Tolerance 0.1

lonization Positive

CID Energy Low E|

MS/MS Peak list (M/Z RI) A40.048 0.174

56.022 0.424
84.37 53.488
101.50 8.285
102,401 0.775
129,670 100.000
146966 20.070

Mass/Charge (m/z) Tolerance *

Include predicted spectra?

2D NMR Search

Da

Da

Enter one peak per line

Load Example




METABOLISIM PREDICTION: BIOTRANSFORMER

L Many dietary biomarkers are expected to be metabolites of food constituents
4 Information is largely missing on metabolites of many non-nutrients

4 BioTransformer, an open-access software to predict metabolic by-products of a & AT BERTA
given compound
Query Molecule Other
Phase | Reactions
Computational metabolism Enzymo metabolite? Reaction-specific
—|_(Machine Learning) | structural constraints
phase | metabolism (CYP450s) Yes ves|

phase |l metabolism (conjugation)  no oM Predictor =R >| Metabolite Generator
microbial metabolism

NO
h 4 . All structures are generated as
—>{ No metabolites | Metabolites SMILES, SDF or MOL files

N
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1- DATABASES TO OBTAIN HYPOTHESES OF IDENTIFICATION: PHYTOHUB

Pth]TOHUb Compounds Foods Search Advanced Search About Glossary Contact Us Version 1.0 Beta
e

www.phytohub.eu

» Food phytochemicals and their
human metabolites
» Designed for metabolomics

PhytoHub is a freely available electronic database containing

detailed information about dietary phytochemicals and thei| "0 e fome S Adasesseash oo dossm conet s
human metabolites. Around 1,000 dietary phytochemicals Limenin Shoving entry or Limonin
’D h g TO H u b included which represent all the polyphenols, terpenoids,
alkaloids and other plant secondary metabolites commonly| ) toenfation
ingested with the human diet. For each phytochemical, the - T amaacone
following will be available: 1) the main dietary sources (extracted from the literature and online databases such 4 § ormscros
FooDB and Phenol-Explorer) with a direct link to FooDB food cards, 2) known human metabolites (extracted fro o
literature and Phenol-Explorer), 3) predicted in silico metabolites, generated by an in-house tool that uses expery , B 26%
knowledge of host and microbial metabholism for the various families of phytochemicals, 4) physico-chemical daf Taronomy > InChi key . InGhiKey=KEDSLEF QAGHBE-MSGHIGHYSAN
such as solubility and physiological charge, 5) monoisotopic mass and spectral data (collated from Ilbrarles of Spectra S 20026 830411222 2129
spectra such as MassBank and ReSpect (RIKEN MSn spectral databasq s == e ’ o
literature and from our mass spectrometry/metabolomics laboratory andq o an CICBHHOCC)
;

“ Chemical Name Monoisotopic Mass  ~ Formula  Family Class Structure. [,

O Limonene 136.125200512 CuHrg Terpencids  Monoterpenoids

O

SCIENCE & IMPACT

> Now a collaborative database .

Limonin (17-beta-D-glucoside-) 650257466052 CiHipO1y  Tempencids  Triterpencids

154 135765158 CogeaO  Terpenvids  Monolerpenoiés

= INRA
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http://www.phytohub.eu/
http://www.agence-nationale-recherche.fr/
http://www.agence-nationale-recherche.fr/

%. “ PHYTOHUB (www.phytohub.eu)

PhytoHub

PhutoHub Compounds Foods Search  Advanced Search  About  Glossary  Contact Us

Limonin
Showing entry for Limonin

> 1230 dietary phytochemicals

Identification

Synonyms  Citrolimonin

Monoterpenoids
Diterpenoids

>240 Sesquiterpenoids

> 660 Polyphenols

Triterpenoids CAS Number
Terpenes ) i
Anthocyanins P Carotenoids Average Masg Chemical
Flavanols Phytosterols o N Monoisotopic Mass Stru Ct ures
roperties
Flavanones srmula
Flavones, Flavonols Alkaloids Taxonomy \ '
Isoflavones >180 Betalaines Specira = PhYSICO-
i ; PRNPH y . 0-11-13)32-21(29)2

Other flavonoids N-containing "urine &pyrimidines , A chemical
Hydroxybenzoic acids 9 Aminoacids A .
Hydroxycinnamic acids compou nds Amines Metabolites ) , properties

Other phenolic acids Glucosinolates

Ellagitannins

Sjcilbenes . Thiosulfinates PHYTOHUB
Lignans >70 Miscelleanous Pphytoprostanes
Coumarins

Organic acids

Known Dietary
metabolites sources

Spectral
data

= INRA
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http://www.agence-nationale-recherche.fr/
http://www.agence-nationale-recherche.fr/

1- DATA ON PHYTOCHEMICAL METABOLITES: MANUAL EXTRACTION W

Data curation by experts of the different phytochemical families

SCIENCE & IMPACT

PhytoHub

Compounds  Foods
.
Limonene

CH,
Identification >
Properties >
Taxonomy >
Spectra >
Food Sources >

Metabolites >

Search

Advanced Search About

Name

Carvone

Carveol (frans-)
Limonene-1.2-diol
Limonene-8,9-diol
Limonene-8,9-diol glucuronide
Limonene-10-ol
Limonene-10-ol-glucuronide
Perillyl alcohol

Perillic acid

Perillic acid glucuronide
Perillyl glycine

Perillic acid-8,9-diol
Dinydroperillic acid (trans-)
Dinydroperillic acid (cis-)
Dihydroperillic acid glucuronide (trans-)

Dihydroperillic acid glucuronide (cis-)

Glossary

Contact Us

Monoisotopic mass Formula

150.10446507

152.120115134

170.13067982

170.13067982

346.162767808

152.120115134

328.152203122

152.120115134

166.099379692

34213146768

223.120843415

200.104859

168.115029756

168.115020756

344147117744

344147117744

CypH140
C1pH180
C1oH1802
C1oH1802
C1gH2608
C1pH180
CigH2407
C1pH180
C1oH1402
C1gH2208
C12H17NO3
C1oH1804
C1oH1802
C1oH1802
C1gH2408

C1gHz2408

Species

rabbit, dog, guinea pig
rabbit, rat

human, rat

rat, rabbit, human, dog
human, rabbit, dog, rat
human, rabbit, dog, rat
human, rabbit, dog. rat
rat, human

human, rabbit, dog, rat
human, rabbit, rat

rat, rabbit, dog

rat, rabbit, dog

rat, human

rat, human

human

human

Biofluids
urine

urine

plasma
urine, plasma
urine

urine

urine

urine

urine, plasma
urine

urine

urine

urine, plasma
urine, plasma
urine

urine

Version 1.1 Beta

b\

PhytoHub




1- DATA ON PHYTOCHEMICAL METABOLITES; MANUAL EXTRACTION W “

PhytoHub

Data curation by experts of the different phytochemical families

PhQTOHUb Compounds Foods Search Advanced Search About Glossary Contact Us Version 1.1 Beta
.
. Name Monoisotopic mass Formula  Species Biofluids
Limonene
Carvone 150.10446507 CipH140  rabbit, dog, guinea pig  urine Publications
PhytoHulb  compounds  Foods — Search  Advanced Search  About  Glossary  Contact Us Publications
[T
Publications Show
CH, Limenene-8,9-diol s
Showing entry for Limonene-8,9-diol | SUEIl Publications
H
Identification
Synonyms  2-(4-methylcyclohex-3-en-1-yl)prop-1-ene-1,3-diol
Urolerpenol
CAS Number 1ot Available
HO T
Identification o CH; Average Mass  170.2487
Monoisotopic Mass ~ 170.13067982 Publications
Properties Chemical Formula  CygHi50; Publications Eihcrw
) N InChl key  InChiKey=ZJALAEQNHJQSTN-UHFFFAQYNA-N
Taxonomy Properti
— Publications for the metabolite Limonene-8,9-diol with precursor Limonene
Spectra Y
Spectra
Food Sources Scheline, R.R. (1991) CRC Handbook of mammalian metabolism of plant compounds.
Food Sou
Metabolites
Precursor Husnu Can Baser, K.; Buchbauer, G. (2010) Handbook of essential oils. Science, Technology, Applications..
Vigushin, D. M.; Poon, G. K.; Boddy, A.; English, J.; Halbert, G. W.; Pagonis, C.; Jarman, M.; Coombes, R. C.; Canc Res Campaign Phase, 1. I. |. Clin Trials C.
ase | and pharmacckinetic study of D-limonene in patients with advanced cancer. Cancer Chemotherapy ai armaco :
1998) Ph I and ph kinetic study of D-li in patients with ad d Ca Chemotherapy and Ph, logy 42:111
PubMed (9654110)
Poon, G. K_; Vigushin, D.; Griggs, L. J.; Rowlands, M. G.; Coombes, R. C.; Jarman, M. (1996) Identification and characterization of limonene metabolites in

patients with advanced cancer by liquid chromatography mass spectrometry. Drug Metabolism and Disposition 24:565 PubMed (8723738)

INRA
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1- DATABASES TO OBTAIN HYPOTHESES OF IDENTIFICATION: W L

Compound family

Alkylresorcinols

Anthocyanins

Betalaines

Carotenoids
Ellagitannins

Flavanol metabolites

Flavanones metabolites
Flavonol metabolites

Hydroxycinnamic acids

Miscellaneous phenolic acids
Phytoprostanes
Phytosterols
Procyanidin metabolites

Stilbenes

Terpenoids

= INRA
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Experts

Rikard Landberg

Wieslaw Wiczkowski

Wieslaw Wiczkowski

Catherine Caris,
Rachel Kopec

Paco Tomas-Barberan,
Rocio Garcia-Villalba

Peter Hollman

Claudine Manach
Claudia Nunes dos Santos

Andreia Bento da Silva

Andreia Bento da Silva
Cécile Gladine
Laura Nystrém
Begofia Bartolomé Sualdea

Mireia Urpi-Sarda

Yoann Fillatre

Affiliation
Swedish University of Agricultural Sciences,
Uppsala, Sweden

Institute of Animal Reproduction and Food
Research of the Polish Academy of Sciences,
Olsztyn, Poland

Institute of Animal Reproduction and Food
Research of the Polish Academy of Sciences,
Olsztyn, Poland

INRA Avignon, UMR408, France

CEBAS-CSIC, Murcia, Spain

RIKILT Wageningen University, The
Netherlands

INRA Clermont-Ferrand, UMR1019, France
ITQB-UNL/IBET, Oeiras, Portugal

Institute of Chemical and Biological
Technology (ITQB), Oeiras, Lisbon, Portugal

Institute of Chemical and Biological
Technology (ITQB), Oeiras, Lisbon, Portugal

INRA Clermont-Ferrand, UMR1019, France
Institute of Food, Nutrition and Health, ETH
Zurich, Switzerland

Instituto de Investigacion en Ciencias de la
Alimentacion (CIAL), CSIC-UAM, Madrid,
Spain
University of Barcelona, Spain
European Research Institute on Natural
Ingredients, Grasse, France

\

PhytoHub

O Curators : min 1-2 experts for every family

» Check PhytoHub data
» Import new data from the literature (dietary sources,
known metabolites, spectra...)

POSITIVe

>0
Y K/

» 77 research institutions with expertise on plant food
bioactives

1 Collaboration COST POSITIVe

New curators are welcome!




1- DATABASES TO OBTAIN HYPOTHESES OF IDENTIFICATION: W

!

0 Back-end interface for online updates by registered experts

Claudine Manach Logout

board Entries Foo Food Constitue

New Food Source

HAME
m Precursors (984) Metabolites (282) I—E
Contains

| Name Food Group Created At
FOOD GROUP
E E 31 Cheese Milk and milk products October 21, 2015 22:57 View Edit Delete |Any |z|
Id Identifier Name
Entry Details = = w Biotransformation
513 PHUB000S13  Piceatannol © oridpea Biotransformations

Name Resveratrel (trans-)

O
]
0
0
E 34 Chicory
Filters
[ 516 PHUBODOSYS  Piossamols s i (= ]
D a ') C D ﬁ Chocolate PRECURSOR IDENTIFIER
W [contairs—[7]
0J (] 36 Cinnamon 1} ~ Precursor Metabolite Biofluids/Tissues Species Origin Created At ontain
| 515 PHUBOOOS1S Pinosylvin PRECURSOR NAME
/4 O Ex Claves 318 Quinic acid Hippuric acid faeces /serum/urine human / rat August 13, View Edit Delete Contains :
i 2016 0352
O s Coconut Dashboard ~ Enties  Foods  Food io ons  Comments | SReferenees Claudine Manach  Logout [Nl
[l 516 PHUB000516  Pterostilbene N 0 zm [t ’
= 39 Coffes .
New Article
O 314  Ferulicacd
[ 517 PHUB000517  Resveratrol (i B Eonpalisan = e
41 o beet t IDSITISSUES
O commenseetes CRRY ... =
=]
. D AT
Tome e e A community tool for research on food |-
0 AT
I A - - “
F] 50 PHUB00S0  Rhsoontien phytochemmals
Clear Filters
= 521 PHUBOO0521 Isorhapontigenin R .
Will be linked to FooDB

SCIENCE & IMPACT




NEW TOOLS: PRIORITY NEEDS IDENTIFIED

1. Acompound database with extensive coverage of the food metabolome
2. Afood intake biomarkers database
3. Aresource to facilitate sharing of standards

4. Aresource to facilitate knowledge and data sharing within the FoodBAll
community and beyond

—=" SCIENCE & IMPACT



2- AFOOD INTAKE BIOMARKERS DATABASE

eX p O s O m e International Agency for Research on Cancer
exp lorer /B3 World Health

3 Organization

http://exposome-explorer.iarc.fr/

International Agency for Research on Cancer - i
7@y World Health f * exposome =
{.&} Organization ﬁ exp|orer Biomarkers v | Search

#  Biomarkers ~ Correlations ~ Reproducibility ~ Data search~ Publications  About ~

« dedicated to biomarkers of exposure to environmental risk factors for diseases »

This information can be used by epidemiologists and clinicians to compare the performance and field of application of various biomarkers and specific
biomarkers or panels of biomarkers most useful for biomonitoring or disease etiology studies.

Data collection was initiated with biomarkers for dietary and pollution exposures measured in the general population.

Exposome-Explorer contains so far data on 488 dietary and pollutant biomarkers extracted from 480 peer-reviewed publications. A total of 10508
concentration values measured in blood, urine and other biospecimens have been collected. It also contains 8034 correlation values between dietary
biomarker levels and food intake and 536 values of biological reproducibility over time, precious indicators on the quality of a biomarker.

Exposome-Explorer has been developed at the International Agency for Research on Cancer (IARC) in collaboration with the University of Alberta, with
the financial support of IARC, the European Commission (EXPOSOMICS, FP7-KBBE-2012, grant #308610; NutriTech FP7-KBBE-2011-5, grant #289511) and the
Joint Programming Initiative FOODBALL (2014-17).
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2- AFOOD INTAKE BIOMARKERS DATABASE
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Search:

Show 10 rows Show/Hide columns Copy all rows

Showing 110 10 of 79 entries

Previcusn2 3 4 5 8 Next

Population Intake Biological specimen Biomarker Correlation type Correlation value ~ Correlation p-value Publication
Participants in the validation study of the MoBa cohort Citrus fruits | Urine, 24-h Flavanones Pearson 0.66 <0.01 Brantsaeter 2007
Participants in the validation study of the MoBa cohort Citrus fruits  Urine, 24-h Hesperetin Pearson 0.66 <0.01 Brantsaeter 2007
Participants in the validation study of the MoBa cohort Citrus fruits  Urine, 24-h Hesperetin Pearson 0.64 <0.01 Brantsaeter 2007
Participants in the validation study of the MoBa cohort Citrus fruits | Urine, 24-h Flavanones Pearson 0.63 <0.01 Brantsaeter 2007
Mothers in Maastricht with or without an increased fruit and vegetable diet intervention Citrus fruits | Plasma, fasting beta-Cryptoxanthin Spearman 057 <0.01 Bogers 2004
Adults living in the Parisian area Citrus fruits ' Urine, first morning spot | Naringenin Spearman 056 < 0.0001 Mennen 2006
Participants in a dietary validation study Citrus fruits | Plasma, fasting Vitamin C Spearman 053 <0.001 Mohammadifard 2011
Adults living in the Parisian area Citrus fruits  Urine, first morning spot | Hesperetin Spearman 052 < 0.0001 Mennen 2006
Adults living in the Parisian area Citrus fruits = Urine, first morning spot | Naringenin Spearman 048 =0.0003 Mennen 2006
Adults living in the Parisian area Citrus fruits  Urine, 24-h Hesperetin Spearman 0.46 =0.0006 Mennen 2006

Showing 110 10 of 79 entries

Previous'Z 34 5 8 Next
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# Biomarkers ~ Correlations ~ Reproducibility Data search ~ Publications About ~

Biomarker concentration values

Show 10 rows Show/Hide columns

. - Search:
Showing 110 10 of 79 entries
Show 10 rows Show/Hide columns Copy all rows
Showing 1to 8 of 8 entries
Population Previous Next
Participants in the validation study of the Measurement Arithmethic Geometric Adjusted
- B B ; Population Biospecimen Analytical method Biomarker size mean mean Median ~ Unit on Publication
Participants in the validation study of the P P v
o i o Employees at workplaces in Copenhagen area with or Urine, 24-h HPLC after enzymatic Hesperetin 34 770 ug/day Krogholm 2010
Participants in the validation study of the  yithout a free-fruit program intervention hydrolysis
Participants in the validation study of the  Participants in a dietary validation study Urine, 24-h LC-MS/MS after enzymatic | Hesperetin 85 98.0 ug/day Carlsen 2011
hydrolysis
Mothers in Maastricht with or without an Employees at workplaces in Copenhagen area with or Urine, 24-h HPLC after enzymatic Hesperetin 45 7.0 ug/day Krogholm 2010
Adults living in the Parisian area without a free-fruit program intervention hydrolysis
. B . L Fernale university students Plasma, fasting HPLC after enzymatic Hesperetin 47 2216 575 nmol/L Radtke 2002
Participants in a dietary validation study : [
hydrolysis
Adults living in the Parisian area Employees at workplaces in Copenhagen area with or Urine, 24-h HPLC after enzymatic Hesperetin 45 5.0 ug/day Krogheolm 2010
o . without a free-fruit program intervention hydrolysis
Adults living in the Parisian area
Employees at workplaces in Copenhagen area with or Urine, 24-h HPLC after enzymatic Hesperetin 34 50 ug/day Krogholm 2010
Adults living in the Parisian area without a free-fruit program intervention hydrolysis
. - Adults living in the Parisian area Urine, 24-h LC-MS/MS after enzymatic  Hesperetin 53 3.0 umol/da Mennen 2006
Showing 110 10 of 79 entries 9 i & = J
hydrolysis
Adults living in the Parisian area Urine, firstmorning  LC-MS/MS after enzymatic | Hesperetin 53 18 umol/L Mennen 2006
spot hydrolysis

Showing 1to 8 of 8 entries

Next step will be to integrate dietary biomarkers identified in intervention studies

== INRA
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The Food Biomarker Allian

3- A RESOURCE TO FACILITATE SHARING OF STANDARDS | /

O Authentic standards are needed for validation of identifications in metabolomics studies
O Lack of commercial standards for many food-derived compounds : putative identifications

 Also hampers the development of quantitative methods of analysis for candidate biomarkers

= INRA
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3- A RESOURCE TO FACILITATE SHARING OF STANDARDS (3/

/FOODBALL

he Food Biomarker Alliance

w
T

L Many compounds have been synthetised or isolated in academic laboratories

INRA
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FOODCOMGX About - Register LogIn Links « Q Search

s °c.. http://foodcomex.org/
Production/lsolation Methods [ ] e & .

i;?_u__[gi. o
FoopCoMCx

Welcome to the Food Compound Exchange,
a new collaborative exchange platform for rare food-derived compounds!

The lack of commercial standards for food-derived metabolites is a
major limitation in nutritional metabolomics. It also hampers the study of
the cellular and molecular effects of physiological metabolites of food

¥ Browse Library

nutrients and non-nutrients in vitro models. # How It Works
FoodComEx is a new chemical library initiated in the FoodBAIl (Food $ Virtual Board
Biomarkers Alliance) project to facilitate the sharing of not easily
accessible standards for food compounds and their human metabolites.

®

FoodComEx is a virtual library, with compounds stored in the laboratory
where they have been isolated or synthesized. Anyone interested in one
compound will directly contact the laboratory offering to share the
compound. A reference spectral library for food-derived compounds and

TweetS by @DavidEArndt

| »

F ) X ) David Arndt
their metabolites will be made available from the data shared by users. @DavidEAmdt
We believe that FoodComEx will strengthen international collaboration NUGO week is coming up!

nugo.org/nugoweek-20168/

in the field of metabolomics and beyond, but its success depends on
your participation! You are invited to share your standards and browse
our library if you are searching for a specific compound. Start now!

m

Please contact us for more information! David Arndt
@DavidEAmdt

Download the Flyer It's time for some FOODBALL!

focdmetabolome.org




3- A RESOURCE TO FACILITATE SHARING OF STANDARDS

Sl

FoopCoMCx

‘ Online catalog

&
e
2D v

gl 3%
]

_ _ Chemical synthesis
Information on available

= Extraction-Purification from foods
compounds

& contact details =  Biofluids from animals fed pure compounds

or food extracts

®* |nvitro incubations
Microsomes, isolated enzymes, microbiota

== | NR7AN
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3- A RESOURCE TO FACILITATE SHARING OF STANDARDS : FOODCOMEX . .

Foodcomex Compounds

1-Methyl-pyrogallol-3-O-sulphate (FCE031318)

Batch Actions -

FoodComE
Id

O

FDBO2995

FDB02994

FDB031313

INRA
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Badk to Compounds

Version

Creation date
Update date
FoodComEx ID
Chemical Information
FooDB Name
Description

CAS Humber

Structure

acid

4-0-sulphate

4-hydroxybenzoic

1.0

2016-01-06 21.21:34 UTC
2016-01-13 15:45:20 UTC

FCEO31318

1-Methyl-pyrogallol-3-0-sulphate
Mot Available

Mot Available

[x]
He

@ mMOL SDF PDB SMILES InChl  View !

Chemical Powder
synthesis

ALy o ®
FoopComCx
Contact Name = Contact Address = Contact Email Structure

[TQB-UMLABET, rventura@itqb.unl.pt, . N
Oeiras, Portugal csantos@itgb.unl.pt

(4]

|

e _‘,ﬁr CH

Grupo de
Investigacidn en
Polifenoles. Unidad
de Mutricion y
Bromatologia,
Facultad de
Farmacia.
Universidad de
Salamanca, Spain

ITAB-UMLABET,
Oeiras, Portugal

csb@usal.es

nventura@itgo.unl.pt,
csantos@itgb.unl.pt



Foodcomex Compounds

Batch Actions

FoodComEx Compound + Origin
Id Hame
FDBOZ299G64 Vanillic acid Chemical
4-sulfate synthesis
FDB029941 Quercetin Chemical
F-sulfate synthesis

FOBO31313 4-hydroxybenzoic
acid

4-0-sulphate

= INRA
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= Storage Form = Maximum Quantity = Storage Condition

Powder Production upaon
request
Freeze-dried Milligram amounts Room temperature

when produced. in a dryer

Production upon

ramact

Bilateral negociation
with the provider

(Charter of good practices online)

3- A RESOURCE TO FACILITATE SHARING OF STANDARDS : FOODCOMEX . ..

ALy o ®
FoopCoMCx
= Contact Name - Contact Address = Contact Email Structure
Rita Ventura, [TQB-UMLABET, rventura@itqb.unl.pt, " .
Claudia Santos Oeiras, Portugal csantos@itgb.unl.pt
. lIZ
\\_\__,\.' CH,
e W

Grupo de
Investigacion
Palj

Celestino csb@usal.es

Santos Buelga

atologia,
Facultad de
Farmacia.
Universidad de
Salamanca, Spain

ITAB-UMLABET,
Oeiras, Portugal

nventura@itgo.unl.pt,
csantos@itgb.unl.pt



FOODBALL

hie Food Biomarker Alliance

3- A RESOURCE TO FACILITATE SHARING OF STANDARDS \?/ )
\

About - Register Log In Links - @, Search

e ¢t
R http://foodcomex.org/

Production/lzolation Methods
®
Al o ®

FoopCoMCx

« Avirtual board to request unavailable compounds
« A providers directory to foster collaborations

« Arepository of shared production methods

accessible standards for food compounds and their human metabolites.

[ ]
FoodComEzx is a virtual library, with compounds stored in the |aboratory
where they hgve heen isolated or synthesized. Anyune_ interested in one Tweets «, @oavicsama
compound will directly contact the laboratory offering to share the
compound. A reference spectral library for food-derived compounds and David Armndt a
their metabolites will be made available from the data shared by users. @DavidEAmdt
We believe that FoodComEx will strengthen international collaboration HuGC week is coming up!

nugo.org/nugoweek-2016

in the field of metabolomics and beyond, but its success depends on
your participation! You are invited to share your standards and browse
our library if you are searching for a specific compound. Start now!

m

Please contact us for more information! David Arndt

@DavidEArndt

Downiload the Flyer It's time for some FOODBALL!
foodmetabolome. ong
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NEW TOOLS: PRIORITY NEEDS IDENTIFIED

1. Acompound database with extensive coverage of the food metabolome
2. Afood intake biomarkers database
3. Aresource to facilitate sharing of standards

4. Aresource to facilitate knowledge and data sharing within the FoodBAll
community and beyond

=" SCIENCE & IMPACT



4- A RESOURCE TO FACILITATE DATA SHARING AND EXCHANGES WITHIN THE
FOOD METABOLOME COMMUNITY

http://foodmetabolome.org

‘o) Welcome to the FOODBALL Project
“\,. /Z FFED DRB &I_I_ The Food Biomarkers Alliance (FOODBALL) is an initiative aimed at

identifying and quantifying dietary biomarkers in order to improve the
capabilities of nutritional assessment and research.

FOODBALL
FoodComEx
FooDB

Tweets o/ @foodmetabolome

Description useful resources + links + tutorials

=
(Check nutthe FonlA datahase for | ||

Twitter account @foodmetabolome

Wiki for FoodBAlIl partners

"W @foodmetabolome

It's time for some FOODBALL! \J|
foodmetabolome.arg
#ioodmetabolome #oodballproject

Exposome Explorer
PhytoHub
Tools and Resources
Wiki
About Us

Learn more -

Embed View on Twitter
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RESOURCES DEVELOPED IN FOODBALL

www.FooDB.ca

FOODBALL

The Food Biomarker Alliance

www.phytohub.eu http://exposome-explorer.iarc.fr/

FOGDE Duwe- Sewn- Dowben

Eompes  Avods Comtmtis el

FooDB is the world's fargest and most
comprehensive resource on food constituents,
chemistry and biology. It provides Information on
both macronutrients and micronutrients, including
‘many of the constituents that give foods their flavor, e ,M‘,.(,_,,,.’,‘,,_ b
color, taste, texture and aroma. e
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