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What is Food Authenticity Testing?
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Why Care About Food Authenticity and Fraud?

* In 2014 the Grocery Manufacturers
Association (GMA) estimated that fraud cost
the global food industry $10-$15 billion a
year, with 10% of all commercially sold food
products affected!

* Fraud resulting in a food safety or public health
risk event could have significant financial or
public relations consequences for the food
industry or company

* Food fraud can tarnish the reputation of the
food manufacturer or contract testing
laboratory

Everyone involved in the food industry has a stake in ensuring that adulterated food is not being traded.
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Source: Global study in Journal of Food
Science

T GMA, Consumer Product Fraud, Deterrence and Detection, 2010, http://www.gmaonline.org/downloads/wygwam/consumerproductfraud.pdf

2 A. Kircher, NCFPD, Tools for Protecting the Nations Food Supply, June 5, 2012.
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Choosing the Right Analytical Strategy to Reduce the Food Fraud Risk

Analytical
Strategy for
Food Integrity

Blatantly
counterfeit = Visual and/or organoleptic verification of
product labels, container, content

Adulteration . cpemical or biomolecular
Enhancement

Dilution composition: chromatography,
Substitution spectroscopy, DNA profile

Geographical Origin - Stable | _
Production method table isotope analysis,
trace element profile

All or some of the

" above! = Untargeted or targeted approach




Multi-species ldentification Using DNA Fingerprints

Real time PCR Next Generation Sequencing
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Market needs

VULNERABILITY

Raw Fish

A 4

PROCESSING




Market needs — Highly processed food

Canned meat chili:

ouitieoN cagl] M Bos taurus — Beetf

O Sus scrofa — Pork

] Meleagris gallopavo — Turkey
EASY/SPICY/MEAT SAUCER:

N Gallus gallus - Chicken




Market needs — Highly processed food

Canned Tuna:
N Thunnus albacares — Yellowfin Tuna

Thunnus obesus — Bigeye Tuna

O
N Thunnus alalunga — Albacore Tuna
O

Katsuwonus pelamis — Skipjack Tuna
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Challenge
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Validation / Recognitation / Standardization

What Reference Method ?

afmor

STANDARDIZATION




NGS standardization

* NGS has been introduced in the food sector for routine analysis in
the last 3-4 years — Normalization needed

* ISO TC 34 — Food products

* 1ISO TC 34/SC 9 — Microbiology

+ WG 25 - Whole-genome sequencing for typing and genomic
characterization

« ISO TC 34/SC 16 - Horizontal methods for molecular biomarker analysis
+ WG 8 — Meat speciation

« ISO TC 276 — Biotechnology
+ WG 3 — Analytical methods

ThermoFisher
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NGS standardization

150 - Technical committe:

&« C A | [) www.iso.org/iso/home/standards_development/list_of_iso_technical_committees/iso_technical_committee.htm?commid=560239

iil Aplicagdes 7 Bookmarks = Nucleotide BLAST =3 NCBI € Clubes - Holmes Pla.. § FDA Poisonous Plan... «é SAPO & Google [ ] Listes desdénomina.. [ BOLD

Standards About us Standards Development News Store

ISO
NGz

Technical committees Deliverables Who develop: ndards Why

Standards Development > Technical committees » ISOTC 34 » ISO/TC 34/SC 16

Resource area

Pyccruii

W Bl @ =

Navigusa [ SearchrmDB » [ Outros marcadores

Members area

ISO/TC 34/SC 16 Horizontal methods for molecular biomarker analysis

About Contact details Structure Liaisons Mestings Tools

Secretariat: ANSI

Sacretary: Dr. Richard Cantrill

Chairpsrson: Dr Michasl Sussman until end 2016

IS0 Central Secretariat contact: Mme Maris-Noélls Bourquin

IS0 Editorial Programme Manager: Ms Nicola Perou

Creation dats: 2008
Number of published 1SO standards under the dirsct respensibility of ISO/TC 34/3C 16 (numbar 15
includes updates)

Participating countries: 23

Observing countries: 10

150 - Tachnic
C #§ |03 wwwiso.org/iso/home/standards.d

sl commit %

pment/lis i mmi isc ommi mr %l 8 =
37 Aglicahes dr Bockmarks =2 Nucleotids BLAST 22 NCBI © Chubes- Holmes Pla. B8 FDA Poisonous Plan.. o S4P0 G Google [ ] Listes des dénomina BOLD - Mavigués [] SearchrmD8 » (7] Qutros mascadonss
— .
Sancuda rtion + 1003 -
ISO/TC 34/SC 16 Horizontal methods for molecular biomarker analysis
Aboust  Contsctdetslls | Stucturs | Lssons  Mestngs ool Quick links
: ‘ Work programme
(crate and o work o o ISOMTC 34 18)

Subcommittees/Working Groups:
Businsss pians
SubcommittealWorking Group Title

rking area on ISOTC and Public information foider
e e T Working arsa on ISOTG and Public ation foids

1SOTC 3450 16WG 4 Plant pathogans
The sonv

1SOTC 34/SC 18WG 5

ISOTC 3478

BWG 6

IBOTC 34/8C 18WE 8

Quick links

Work programme
(drafts and new work items of ISO/TC 34/SC 16)

Business plans

Working area on ISOTC and Public information folder

ISO/TC 34/SC 16

Horizontal methods for molecular biomarker analysis

ISO/AWI 22949:2018 Detection and identification of animal species by DNA

sequencing methods
Part 1 - wet lab operations
Part 2 - Bioinformatics and pipeline validation

Part 3 - Metadata and sequence repository
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NGS standardization

Part 1 - wet lab operations

» Follow manufacturer instructions ... the easiest step !

Fastq file

7| FLZ016_02 03 12 3943 user_SNZ-1-Species [0 aslg - Notepad |
File Edit Format View Help
7058 100004 | D0ODICAGATCGATCGATLE [CAGAAGRACAT T TGTLCCLATGEACAGRALATATCE TACAAAGECAGT TETCTAT AL +—--——0-—-=—

GGOCASAGAHCCCPCACCAC DERARAAFEDAC? > 2@ DC=PAE70C 58- 00004 : D001 2 TGAGETATCGATAC TTCTGGATGTCC ARAGAATC ACGAACT+O-
B ACDCCCCOCCOCC B DORBEE BC L C-C DRTOL 51 0004'DUGZM.IMIMM[AEl[L&GMIﬁ]LLMAN.%AAI.ﬂhGIQ] TGLTARAGE
TEAGAAGTTAGAAGTACAACTCCGATATTTCAGET+; 5 ; 3 UOB i Al bl ; 5 § <D0, <<l BOC b= C DT 5 @ Bii7i
T\:TﬁTGAG-QAﬁC.&'I_I'ErGATCEC5ﬁC.&ﬁEMﬁC\PCGGEMGMCN:CE.ﬂ(C&CCCCCEEPCEC@ECCCCME:CC&CCEE DAEBBECCCE‘\‘.BECCCECKCC
TTGC TAGTAGTACTC TGGCEAATAGC TTTGT TGT GG TAAGC TATTTTAGT TTAGGEE TAAGCATAGTGHAETC TC TAATCC+CCBBCCACCCHOC-MAFEDACC
 TGTCCTCATGGCAGGAT ATATCC TAC AAAGGC AGT TG TATAAC TAGT TAACTCCGATGT T TCAGGTCTCTTTGTAA CATAGTA
3. - 56 /BBl /EEE6ET | 0--)-BF0C 30 00003 1 00012 TAAGG TAALGA TOC TCASAATEACAT T TETUL TCATGRAMAALGTAGLL TALGA
AGTTTCRGELTETTGCCRGTAGTAC TCTRRCGAATAATTTTGTTTT TATAATTAT T TGTGTT TAGGGE TAAGCATAGTGGEGTATCTAATCCC+CCCADDACAC
AGGGTAAGTATC AAGATTTAGGOCCAGGCATAGTAGGGTC TCTAATCC+7 7 DAL ACE ACCCC PECC DAC AADADCCADCCERS.
ACCECCACCBOCT 77 ACCCOCC 1CRBaCT 716/ /)1 - --=4 095a Pl CC-CEAC = TICACCCB==—0BCCCCRCCC
AGGAABAGGAC AACTCCGATATTTCATOTT TC TAC ASARACATAAGAGC C ATAATAGAGAL CTCGRCCAATATGC ATATAA f})—"“'ﬁh“ff\’f.&(f nnREC
-270C5E:00006: 00019 T TACAACC TCGAT TATAGAAL AGGL TCC TC TAGAAGLATATAAAGL ML CGLCAAGTCC T TTGAGT T T TAAGL TGTTGC TAGTAGT
AGAGCCATAATAGAGACE TCGGEC AATATGC ATATAAHICCACCAC ACCCBBACCCDORDEC DDDD=2 FCACCCCC-CACACBETBACACCCCDDT> | ACECC
C+CCCACFACACDOCACCCDACCCC 0 DC B r COGCDBC=T 7 / §5--+0; &<} »>CACD?CCCDE PCCC-COCDADCAC 7CC 77J\CCCEC.¢£CC@ECKCC
; 7B<DOACANBEBCCBRRRE; ; BCCCCRCCCCCCOBCROCCC PCACCCONTOCSE | D000G 1 0004 4C TANGETAAC GATAC TTCTEEETGECCAMMGAATC
AL ODACCCC > CCACCCOCCOOCODATOC S8 100007 | D007 CAGATCCATC GATTE TAGAAC AGHCCCC TC TAGAAGGATATAAAGC ACC GUC AAGTCCTTTG
TAGGTEGTTEATACT 1CGGEGTGECCAMAGAATCAGALT AAATGT TEATATAAAA GGG TCALC TCC TCCAGLAGRATC AAAGAAAGAAG TAT TGAGGT TACG
AL A (G GAAGGCGE TTATCATAM TACCACTAGTAGTAC TAC TCCGATAT TTCATGT TTCTTTGTATAGGTAAGAGCCGTAGTAR
biis »:—7}.030?000935: GATCATCGATACTTC TGRATGTCC AAAGAATC AGAAAAGET GTGATAGAGAATGS
7 00007 1 0003Y N\CGGN:GATECKM.\ATG)\T!\TITGTECCC!\TJ\GAAGA.\EGMGCCTMGMGGCAG‘I'I’;\'I'I’J\T.'\GI’GNG)\AEI’AG.\)\GI’
0? DW BAAGAGGATTCGATCC TCAGAATGATAT T TATCCCC ATGGAAGAAC GTAGEC TAC GAAGGE AGT TATTATAGTGAGAAGTAGAAGTAC AAC TCC GAT
1T TGGEATATCCAAAGAA TCAGAATAGE TG TEATACAGAA TGEGATE TOC TCC TCCABL GREGTL GAMGANGGT TETGT TAAGAT T TCGETL TGT GAGALGE
TTTGAGTTTTAGGEAGT TRCGAGTAGTACTC TEGCGAATAGTTTTGTTATGTAAC TATT TGGGT TAGGGE TAGGCATAGTAGGGTC TCTAATCC+B?7C
FLOCCFPTO-PRCCETPOCORC TRdE Lo B PROD O COCCCCACDL O ASTOC 58 1 00008 - 00024 CAGATCCAT
e CABBBOE; § <=l ; § § 127 BHEE ABADCCCCCC-DBE~BREC Y CCACDCC T PRCCCFE /0056 1 OD00E 00034 TAGGTGGT TCGATACTTCTGGA
EDD&CCCCG«C DOADARC ACCACECCCACCCACCOOCCOCRCOCCERCCD?DCCCCACCACCBDOCCOC ) COCCRACCROACAC DCCACACCCEPCCACCCRCCDCRD
(CCCACCACADCOBCRCDC: 53 ) BLCC>00 77 7CCCCCCAL DCCCOCCADCS 7= CCCCIACCCOCEA; TACDTCCCHC-77 ACCCOLCCLORCCCCT
009 (001 40 TAAGGTAAC GATACC TCTGGATETCCGAAGAATC GTGCTGATAL, TCTCCTCCTOCAG
TAGLACAGEC TCCTC TAGETGGATGTGAAGCACCGLCAAGTCC T T TRAGT TTTAGGLAGT TGLCAGTAGTAC TC TGLLGAATAGT TTTGTTATGTAAL TATTTG
AACGEACGATAC TTCGATGECCGARGANTC AGAATAGETEL TEATAC AGAAT GEEATC TCL TCC TECAGLGGEETC GAAGAAGE TTGTGT TAAGATTTCGGTCT
;B7TOCSE 00009 0004 20 AGATCCATCGATAC TTC GLGATGOCC AAAGAATE AGAAAAGGTGT TGAT AGAGAATGOGGTC TCC TOCCOCAGC AGGGTC GAAG
CEATACTTC GGEET ECCAAAGAATCARAAAAGETE T TRATAGAGAAT GEGETC TCL TCLCCCGRCAGGETCRAAGAACGTGATGT TTAGETTGCGRTCAGTTA +
. (3
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NGS standardization

DNA
sequencing Part 2 - Bioinformatics and pipeline validation

« Target DNA region(s) to be amplified

Ge_neral - Consensus primers used for PCR library construction
primers

7] R2016.02.03 1239 43 user_ SN2-1-Species J0 astq - Notepod
s m Format_Yiew bl
GATCGATCGATCC

AGAAGGACATTTGTCCCCATGGACAGGACATATCCTAC

>>80C~78870C 56 : 00004 : 000

o(ue«(««cccxmaam C>CDB70C 5600004 :00024C
GAGAAGTTAGAAGTACAACTCCGATATTTCAGGT ; ; 3 068:A2;

Heavy
strand

; ot 1651815708517 7185111660
R e e e bupsabcect et ecitaces
f? T e O AN AT AT A AR ATAGT G T TAATCECCRBECACECICC O PO

TGTCCTCATGGC) TACAA TTTCAGGTCTCTT CATAGTA
G GBB<< /668667 0--)-870C S5 000D - 0001 20T AAGETARC GATCC TCAARATGACATTTGTCC TCATCOAGAACCTAGCC TACGA

N
AGGAC GTTGCTA T 03 4G A i
.3/= 0--)-870C58: : -
. GGCGAATAA AGGGC T CCADDACAC Vi g
ot TTTAGGGCCAGGCATA 3 aTCC TBCCDACAADADCCADCCRAE: | CCCHCCOTBIRADCACAC . \ ND1
ACCCOmmmB8CCCCRCCC! 398C7BEBAAAB>
GA A CCACCODDAC Woltfiella lingulata

| ACCECCACCOCC?7>?ACCCCCC :COBC771<6,
AGGAAAA

chloropiast genome

70C 58:00006 - T GAGTTTT)
| AGAGCCATAATAGAGACC TCGGGCAATATGCATATAASCCCACCRCACCC BBACCC DDRDECDDDD=87CACCCCC>CACACBRTBACACCCCDO7 1 >ACBCC -
S CCCACEACACDCCACCCOACCCCTCOCEBCCORDBCoT7 /35403 B<; > ACUTCCCOE ICCC-CCCOAXCRTCCTACCLCCACCCRCEACCE 169,597 bo
; 76<00ACAABE>6CCE08088; ; SCCCCBCCCCCCCACRCCC ICACCCCBTOC 5600006 : 0004 4C TAAGGTAACGATAC TTC TGGGTGGCCAAAGAATC
o

asiocnes LR e R e s |
cytB -
B
e
1 68 mm““ =
: EE ; : K ?
1 ' con X 8 6 ND3
) — o ATPay  COI
st _m S ¢ HX!’
oglaf
ITS il T .
= e T WiADY
N

T T 1 - | -

L— oposmum

| EE———

matK ey L—~:fzz.:;f

. Lizw

TCCt CAGGGAAGGA TecCaTaTTrCaTaTTTCT
STF<ac710007000908; 27AnBAn C 58 100007 £ D003 SC AGATCATC AT AL T TC TGLATGTEC AAACAATC ACAAAAGLTG TCATAGAGAATOR

-B 58100007 :000357¢
Tomran =)

Fie G At Tees Conn Quaity Hep

[eipie Allaamert ade <] Fom Size{i0 <]

180414

&=

—nDop

Wt cowsaog (G

T R N Nictosmedia g Tt R
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NGS standardization

Part 3 - Metadata and sequence repository

* Reference DNA sequence database used for identification

« Comparison of DNA sequences obtained with reference database

Il

L

W
YSTEM:
IDENTIFICATION ENGINE
E = —
s oo

BBBBBBB

BARCODE 4
BAR( ES

T :
4 == - -
Process | Conc

Save File - 4/4 [100% {0/0)]
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Inspect. Detect. Protect

The new Thermo Scientific™ NGS Food Authenticity Workflow is a complete, automated, next generation
sequencing workflow and software database for multi-species ID screening

Library Template
Preparation Preparation Preparation

1-16 hours™ 4 hours 12 hours

Thermo SGS™ AllSpecies Thermo
Scientific™ DNA ID DNA Analyser Scientific™ lon
Extraction Kit Kits Chef™ System

*DNA preparation time range includes overnight incubation for select few sample types

aD
ae

Sequencing

<5 hours

lon GeneStudio™
S5 System

Next Generation
Sequencer

Data
Analysis

~1.5 hours

Torrent Suite™ and
SGS ALL Species
ID Software

ThermoFisher
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Data Analysis Made Simple with SGS All Species ID Software

DNA Library Template Sequencing

Preparation Preparation Preparation

Analysis

1-16 hours 4 hours 12 hours <5 hours ~1.5 hours

Fastq file ™ All Species ID software

[ Nosoftware w—pE )
Extracts
1) R_2016.02.03_12_39 43_uzer SN2-1-Species Thfact - Motepsd @
File Eil Feewal View Heb
ATCC50 00004 1 0!}00-1u\cv\rccv\rccv\rctrc.ncvwas.wnvrmvcur_.\ms.\cnsmmrmcu ACAMAGECAGT TGTC TATAAL: Q . ®
€6 CAMMGALLE 2 ALL S DASAARA DAL 37 B w70 SF T DO { OO0 7T AT ATCEATSE TTE TEGATETLE AAACARTE AL AR T10- =
DU 4 TAAGE TAAC GATAC TTCGGGATCTCCGAAGAATCAGAATASE AANGE — i i
H i D0} ] BECETCODTC —
AT (A AL ALUACCLLC AL LB LLCCALS L ANALYSER
‘c';mTAwrr:.crrrAraccTA;.acATacrcrmuTanrc | CrRRCEACCENECoRArThALE Gr—3
TGTTTCAGETC TETTTGTAAAGATAGGAGCCATAGTA i |
B o En 000031 G0 LE T AT AN LATCL TCAMANT SACNT 1T STELTLAT BaANBNAC ST AR TACEA l
TAGRTAL TC TG GAATAATTTTGT TTT TATAATTATTTGTGT T TAGGGE TAAGE ATAGTGOAN
ACCECCACCOCCT 77 A0CC00C 1000-CF 216/ o i ?
AECAAMGGACAAL ILCGA TGl LA TGTTILE A ARAAGA T AMSAGLE A TAR | ABAGALE TLHLLLAN T ATGLATA | AM S5 7»«\nuu-\uuuuot
R AT AT ASAA AT TEC T TARANEAAT ATAGAGC A G AN T TTTCAETIT TAAEE TAGTAG
AT AN A AL 7L GO0 AT AT e ATAT A S CE AL EDC AL L IR L DDA SO0 SEEELE L AL SAP LA ACELE DD 2017 ALL RIGHTS RESERVED ® 5GS V2.0
CHCCLACF AL AL DCC AL DY CC P D0E-ARCCDAC IO =77 55---+0; B} >>C ALD7CCCDE FOCE-CCUOADCRE 7CC 72 ACCCTeactedreas
ODIAE TAACGTAAL GATAL TTC TREG TR L AAGASTC
GOATATAAMGCACCGECAAGTCCTTTG
GAATC AMARAMAGAAGTATTGAGETTALG
SICULACGEAGAL LT AGLLCALLAMGLE BT | ATCATAR 1AGGAG T AGTAG TG TACTCCGR TAT1IEATETTICTTIGTAT A | AAGIGLLGTAGTAA
DSBS, 22 2 s, IS 020048 R LA T A T T LG TECE A AR AL T L AR
e 7...00JSTU'AACGGM:GAT\:CT\:-.GMIGAT—TFTEH:CC{ATAMAN:HMTKMIAGFTAWATMWGF Extractor
710004 AN TTCEATCCTCD TTGTCLCC TAGCE TAC BN R AT TATAGT N ANST ASAT A AT AT o
T AT T CARAAK TEAGAXT At G TOMTECAGAR A T T U T LA G T GAAGAMGT T T TALGATT ICG T GAGAA
TTTTAG TAGIAC T TG S AGT I Bt EATSLAAL T ILOSLTASOCE TACU AT AT ASes Ty e (] Selact all 7] Select all
CeT N > TR 5 =€°®Dmcc7$ccccu:&cccc,c,»cm’ocsu 100008 00024CAGATLCAT Barcode - Targst
H ; a7 -
rrr’ﬁg?g s, rwﬁﬁ&’ééﬁ”‘;;rﬂr}‘r‘? wloarcooe2 L (v mear
1 BCCC 00T #2000 COCADDCCCICC ARG+ 2w nr e COC DA ; 7AC07 B BRooce s Bl 1o
b LAC TAMEETAMC GO TACE TCTBEATETCCEAAGA TLAGAN T AGETEL TEATAC ARM TBEEATC TCCTCCTECAR MeaRcone+ (B eranT
TAGGAT AGGE TCLTE TAGGTGRATATHAARE AL GELAMGTCE TTTGART TTTAGGL AGTTH GATARTAL TC TG GAATAGTTTTRT TATGTAM TATTTG [¥] BARGODE & [F ENTERS:
C)CC..T.dcTrtCCFGCCCCA.'.CM‘{C.&C..ATMCTCET’_AIMMTCC/AICTCCT\:CICC&GCGCGCNW TGTTAACATTTCGETET [l RARCODE S
$070C50 1 00009 004 20 AGATCCATCGATACT TCGEGAT EECCAAAGAAT TEEEGETE TCCTCCCCC ARC AGGETCGAAS [#] BARCODE 7
Lo 7 T 1y 1L ARG T AAAANGE 1T G MR TG 1L 1L 1CCLEL QUL A 1 AAGARC BTG 114t 16 BILAGY 1A = %] BARGOGE &
L= | P v CRP—T—
| Sava File - 474 100% (0/0) ]

User-friendly output

SGS

REPO  BBITOCZCARASABESDL 1sauE 20181101
BTN DATE 3

run: R_zote 1101 67

Data analysis and results
» Validated database
» All targets detected
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Case Study: Laurel raw material

SITUATION RESPONSE VALUE DELIVERED
* Retailer requested species 1D » Laurel (Laurus nobilis) was not

on spices In curry mixture detected

(containing >10 spices

according to label)  Analysis from NGS workflow Rapid Response
indicated the sample contained Hours to days to sequence sample,
large amounts of a similar and provide accurate analysis back
plant of the laurel family but
not Laurus nobilis (laurel) - @
potentially a toxic plant

- Supplier was substituting a _ Customer Solution
similar species to Laurel but Specific for Plant Species ID testing in

not true Laurel food

O

Increased profitability
Fast and accurate analysis for prevention
of intentional adulteration of food supply

17 ThermoFisher
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Case study: Grouper fillet

SITUATION RESPONSE

VALUE DELIVERED

* Retailer requested species ID for
fish. Confirm grouper species
authentication for a fillet

« Sanger sequencing ID that is
appropriate for single species
products originated a mixture of
DNA sequences and no
identification results

* NGS Mutli-Species ID was
performed, revealed 4 different
fish species

* Few species identified were not
commercially authorized fish
species — one of the species
toxic

« Supplier after knowing the NGS
results confirmed that, in spite
of the fillet format of the
product, it was not a true fillet
but processed fish sample with
a fillet format

Rapid Response
Hours to days to sequence sample,
and provide accurate analysis back

4

Customer Solution
Specific for fish species ID testing in food

O

Scientific Expertise
Highly skilled and supportive scientists
dedicated to food safety and integrity

18
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Thank You
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" Phytocontrol
Laboratoire d'analyses NGS
PCR

P [
’ .
”" Does my lasagna contain beef meat ? |ZI

= MR ‘ =ty g
n Does my lasagna contain horse meat 1v] e, ~

.h S Does my lasagna contain pork meat ?|ZI

Targeted UNtargeted
L a few (dozen) species Several thousands of species 'vlk

N AT
N

Vincent CHOCHOIS — Colloque Food Risk - 30 janvier 2020 - Authenticité des aliments par NGS



Phytocontrol

Laboratoire d'analyses

PCR amplification

homogenization Total DNA extraction DNA quantification

R_2016.02.03 12,39 &3 user SN2-1-Species 1D astq - Notepod

e Edn_Format View belp
70c58: TACAAAGGCAGTTGTCTATAACH o -
| GaCCARAGALCCCCACCAC ?>>80C=70870C TTCTGGATGTCCARAGAATCACGAACT+0-
| BCACDCCCCCCCCCCACDORBBEBCaCC CDB70C 36 200004 : 00024C T GAATC, TGGTARAGG.
TGAGAAGTTAGAAGTACAAC T+3 315 06BAR; 663 3 ; 3 <D0/ <<<; <<<166C6>7CO07C>1 163 518; 71085173 7:811;
TCTGTGAGAAGCAT ACCCACCACCCCCCEACCCRCCCCCACC>CCACCCCDABBBBCCCC <BCCCCCCACCT
LA GGG TARGCATAGTGGGGTC T 3

TGTCCTCATGGE.

=

Sequencing Library preparation

Vincent CHOCHOIS — Colloque Food Risk - 30 janvier 2020 - Authenticité des aliments par NGS




R ‘\
'/ Phytocontrol
Laboratoire d'analyses

Limitations

@ > Must be characterized by DNA
Impossible to know if :
- Afruit juice was altered with water
- Honey was altered with glucose syrup

x > DNA must be extractable

DNA extraction is very difficult from fatty matrices

- Oils, butter...

,%‘& > DNA must be in good condition

DNA fragment size must be longer than 350bp.
Food processing (cooking, sterilization, purification, ...) or food properties (acidity) fragments DNA into small pieces.

Iz > Only species in the database will be found.

\ If a particular species is expected or suspected, one must insure it is present in the database.

Vincent CHOCHOIS — Colloque Food Risk - 30 janvier 2020 - Authenticité des aliments par NGS
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" Phytocontrol
Laboratoire d'analyses

Limitations

x No geographical origin @

NGS result is a list of species.

x No age or « gendre » identification
Gallus gallus => Chicken, rooster, egg ?

Bos taurus => Cow, beef, bull, veal ? " y, Q ‘;

x No organ or tissu identification
Muscle, bone, hair, brain, ... ?
Flower, root, stem, fruit, leaves, ... ?

% Vincent CHOCHOIS — Colloque Food Risk - 30 janvier 2020 - Authenticité des aliments par NGS
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"Phyfocomrol Plant species identification

Laboratoire d'analyses

:!: 0e® v'5088 plant species
¢ > spices & aromatic herbs (origano, basil, camin, saffron, pepper, ...)
' > veggies (carrot, leek, garlic, onions, potato, tomato, ...)
» Cereals

» Which spices are present in this powder mix ?
» I found a weird looking seed in my cereal bowl. What is it ?

» Which vegetables are present in this soup ?

% Vincent CHOCHOIS — Colloque Food Risk - 30 janvier 2020 - Authenticité des aliments par NGS




"phyfocomrol Fish species Identification

Laboratoire d'analyses

v 6615 fish species
» » Tuna
> Salmon (Atlantic, Pacific, ...)

» Trout, cod panga, ...

» What kind of tuna is this fillet ?
» Which fish species was used in this prepared meal ?

> Is this smoked pacific salmon (Onchorynchus keta) or smoked atlantic salmon (Salmo
salar)
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' Phytocontrol . . . |
’LaboYatoire d'analyses Meat SPeC].eS ldentlﬁcathn
v 6122 species including mammals, birds, reptiles, ....
- > Beef, buffalo, pork, mutton, chicken, turkey, crocodile, ...

» Is this « 100% beef minced meat » really 100% beef ?

» 1 suspect there might be crocodile meat in this imported fish shipment. Is it really so ?

» Has this expensive donkey milk been altered with cheaper cow milk ?

> Is this really mozzarella « di buffala » ?

//.

ot
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/ Phytocontrol

Laboratoire d'analyses

Summary

. End-to-end Workflow

. NGS => untargeted search
: Thank you !
Very large number of species in one test :
- 5000 plant species
- 6100 meat species
- 6600 fish species

Under constant development
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