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WP7 Objectives

WP7: Integration with respect to legal, scientific, social and ethical issues

egal, technical and political
ysues arising from

P bexistence, traceability and
lability.
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m————— (Co-Extra Decision Support System (DSS)

Starting point:
Considerable scientific results of Co-Extra:
data, findings, models, methods, knowledge, ...

Main idea: Integrate (some) Co-Extra project results
In a computer-based information system, which:

» is operational
» potentially useful for various categories of users

» provides data and advice for various decision problems
that occur in supply chains involving GMOs n
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Typical Decision Questions

Will my (intermediary) product, given a current set of
used procedures and materials, contain GMQOs below a
specified threshold level?

Is there any possibility that my (intermediary) product
contains unapproved GMOs?

Which methods perform best or can be used at all for a
given analytical or sampling purpose?

What are the costs associated with maintaining GMO
content below some specified threshold?
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Potential Users

EU policy makers

farmers,

Importers, transporters,

feed/food producers,

retailers,

consumers,

analytical laboratories,

users of test reports from analytical laboratories,
operators and managers of official control
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Restrictions

Focus on producers as primary stakeholders
Focus on the French maize starch production chain
Focus on the European situation

Build on the modular DSS approach that has been
developed In the SIGMEA project for co-existence
Issues

Develop an initial (prototype) system that is modular
and flexible, facilitate its further growth and gradual
Improvement

Consult experts to fill in gaps in published data

Develop a basically qualitative DSS with only
guantitative output only where it is feasible

Co-Extra International
Conference
2-5 June 2009 Paris




Co-Extra DSS Approach

Methodology

» Model-Based DSS
+ Qualitative Multi-Attribute Models
+ Decision Trees

» Data-Based DSS

» With elements of:
+ Simulation methods
+ Data analysis (imare] [eM]| [FOARRERE]| [wid spesd] [duaton] [tmeiag]
+ Communication-Based DSS

\

regional_GM

| baseline_GM | |c|imate_effects | |ﬂowering_effects |

| field_size | | field_size_var|

Expert Modelling
» Decision Analysts: IJS (Marko Bohanec, Martin Znidarsic) -
» Consulting other Co-Extra partners - experts

4
» Creating models: knowledge representation & problem solving <
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Qualitative Multi-Attribute Modeling

Output variable:
Evaluation/assessment of “objects”

Qualitative variables
and

Qualitative Multi-Attribute Model aggregation rules

Input variables

“Objects” / “Decision alternatives”: &?
situations, actions, methods, ...~
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EVALUATION

“Objects” / “Decision alternatives”:
situations, actions, methods, ...~
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Using Qualitative Multi-Attribute Models

ANALYSIS

[high] [med] [yes | [ no | [high]

“Objects” / “Decision alternatives”:

situations, actions, methods, ...~

POrd

Co-Extra International
Conference
2-5 June 2009 Paris



Qualitative Multi-Attribute Models

I

Development

» Expert modelling
» Collaboration of decision analysts and experts
» ‘Hand-crafting’ model structure and decision rules

Purpose I I I I I

» To capture and represent expert knowledge, ; ﬂ
which can be reviewed, published, discussed, communicated, ...

» To actively assess and evaluate decision alternatives

» To analyze these alternatives using decision-analysis tools:
advantages/disadvantages of alternatives, ﬂ
“what-if” and sensitivity analysis, ... FOd
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Co-Extra DSS Components

Models

Analytical Model: assessment of analytical methods: K. Gruden
DNA extraction and DNA analysis methods

» Sampling Model: assessment of sampling plans
Unapproved GMO Model: assessing the risk of contamination with \

unauthorized GMO varieties based on traceability data

Transportation Model: assessing potential GMO presence due to E. Kok

transportation and handling based on product traceability data /
» Dryer and Starch Models: assessing the effect of control

parameters (such as using different strategies for handling GMO

and non-GMO batches) on the collection and processing of maize

POrd
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Method Assessment Models

BestForPurpose BestForPurpose

FitForPurpose I FitForPurpose
\ estForDevelopment

Analytical Sampling

Analytical methods —H Sampling methods (plans) —H 'Cd
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Risk Assessment from Traceability Data

UGM risk GM risk (labeling)

Unapproved
GMO Model

Transportation

Traceability and optional analytical data Traceability and optional analytical data

Product —H Product
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Supply Chain Process Models [INRA Simulations]

I I
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Drying process —H Starch production process —H ' Od
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Co-Extra DSS Structure

BestForPurpose BestForPurpose UGM risk GM risk (labeling)

FitForPurpose FitForPurpose

BestForDevelopment

Unapproved
GMO Model

Transportation

Sampling

IIIII IIIII

Drying process Starch production pro

Product
eability and optional analytical data

—

Product
%raceability and optional analytical data|

Analytical methods Sampling methods (plans)

—

Data base: Methods and Products




SM: Assessment of Sampling Methods

BestForPurpose
FitForPurpose

Sampling methods (plans)
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== sampling Method Model (topmost levels)

Context: Sampling Method Assessment Model
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B ——

e The Sampling Method Model in DEXi (1/2

Ry i

=10l x|
%5 Bl Edit Analysis Windaw  Help =] =]
OD=E
Y Modell <’ Options = Evaluation |ﬁ Cha[tsl
B 13 A oo
| | | -
Option Maizehrain MaizeGrain M aizeGrainzDynAut MaizeGrainMaizeGrair
_ S5amplingM ethB ecommendation acc:good v-good v-good.exc unacc acc:good
. . SamplingMeth acc good v-good unacc aco
. . RecommendedForGMOs yex it yex yex =
_ . AnalptesApplicability * * * * *
_ SamplingMeth acc good v-good unacc acc
_ . BestForPurpose acc good v-good unacc acc
_ . . Constraints partly yes yes no partly
_ .. . FitForPurposze partly =t ez no partly
. . . . AcceptableRisk pes yes pes no yes
..... AcceptedRisk low ey low low o
_____ ActualRisk low low low high med
______ Reprezentativeness high high high low med
- . . MethEvaluation good good v-good unacc good
- . . . MethPerformance BT =13 EE unacc good
_ . . . MethApplicability good:esc  (goodexc | goodexc good:exc | goodexc
. .. . MethCosts high high med high high
. . FitForPurpose partly yes pes no partly
. . . Feasibility cnt partly pes partly partly
_ . . . WorkFeasibility cnt crit pes cnt crit
_____ WorkAmount high high high high high
_____ AvailableM anpower med med med med med
_____ CollectionHandling matial ranual automatic matial marial
- . . . TechnicalFeasibility crit yes yes yes yes
..... Pack5tate bl bulk bk bk bl
..... SamplingSite ship ship ship ship ship
..... CollectionHandling manual manual automatic maral manual
_____ SamplingMode static: dynarmic dynamic: dynamic: dynamic
. . . Representativeness high high high low med
_ . . . IncrementalS ampleReprezentativeness| high high high low med
_____ MumberOflncrements high high high med med
_____ Size0flncrements high high high high high
..... RequiredT hreshold w | w-low v lowy -l high
. . . . Homogeneous no 1] no no no
_ . . . 5amplingPointzDistribution high high high high high
_ MethCosts high high med high high -

MaizeGrainsStat

BestForPurpose

Feasibility Representatiy

MaizeGrainsDyn
BestForPurpose

Feasibility

Representati

MaizeGrainsDynAut
BestForPurpose

Feasibility Representatiy

|Attributes: 63 (38 basic, 25 aggregate) | Scales; 63 | Functions: 25 | Options: 5
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Comparison of options

' The Sampling Method Model in DEXi (2/2)

Attribute MaizeGrainsStat MaizeGrainsDyn MaizeGrainsDynAut
SamplingMeth acc good v-good
—BestForPurpose acc good v-good
—Constraints partly yes yes
FitForPurpose partly yes yes
AcceptableRisk yes
AcceptedRisk low
ActualRisk low
L_Representativeness high
—MethEvaluation good v-good
MethPerformance exc
MethApplicability good; exc
MethCosts high med

Plus-Minus-1 analysis

Attribute -1 MaizeGrainsStat +1
SamplingMeth acc
| EAcceptedRisk [ low
| AvailableManpower med
SamplingMode [ static good
I:NumberOfIncrements unacc high ]
SizeOflncrements unacc high ]
Homogeneous [ no

SamplingPointsDistribution unacc

high ]
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Supply Chain Process Models
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Drying process Starch production process ' Od
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Basis: Maize simulation model [INRA]

MAIZE GRAIN MAIZE GRAIN WET-MILLING

PRODUCTION COLLECTION
B non-GM l non-GM . A\
PHYSICAL { \ | |I| f
FLOWS —/v \ f \
SCHEDULING Drying Processing
OF THE BATCHES scheduling scheduling

CONTROL
OF THE BATCHES

- Simple traceability (identifying batches from either GM or non-GM varieties)

- Simple traceability + automatic downgrading of non-GM batches
(clean flushing with product)

- Simple traceability + PCR testing of non-GM batches at various level
of the supply chain in order to identify the non-GM batches not complying
with the threshold



Basis: Simulation Results [INRA]

=it
Il_ﬂ File Edit Wiew Insert Format Tools Data  Window Help  Adobe PDF Type aguestionforhelp -~ _ & X
NEHRIGARIVE X 2@B-I 8 = -4 &l | [ae - @
Arial =10 - B 7 U gg B ooy s %R % - $v - A~ putoFormat.. P AT A7 T+ | (4] 3
}2 A A 0 0209401613815605
A D E F G H | K L il il 8] P Q Zi
1 REP AMONT uprnean upsd PG ksech SCENARID MEAMN sD MNFPCR nll niz n21 n22
2 1 distri cas1 | 000180977 | 0 00154055 0,1 1 no downgrading || 0,02094016 1| 0 01786763 1] 312 ] 583 100
3 2 distri cas1 | 000180977 | 0 00154055 05 1 no downgrading | 0,09761596 | 0 02927089 1] 1] ] 500 500
4 3 distri cas2 | 0,001534262 | 000493131 0.1 1 no downgrading | 002082811 | 00178215 0 313 0 87 100
5 4 distri cas2 | 0001834262 | 0004593191 05 1 no downgrading | 009566667 | 0 03026866 0 0 0 500 500
5] 5 distri cas3 | 000499927 | 0 00321556 0,1 1 no downgrading | 0,02390164 | 001750148 1] 304 ] e o) 100
7 g distri cas3 | 0,00499922 | 0 00321556 05 1 no downgrading | 0,09931857 | 0,03142354 0 1 0 499 S00
8 7 distri cas4 | 0,00486921 | 000752108 01 1 no downgrading | 0,02365365 | 0,01750509 0 320 0 580 100
9 &} distri casd | 0004586921 | 000752106 05 1 no downgrading | 0,09946913 | 0 02933467 1] 1 ] 499 500
10 3 distri cash | 0 003X7665 | 0 00393135 0,1 1 no downgrading | 002682534 | 0,0176062 1] 230 ] 570 100
11 10 distri cagh | 000827668 | 0008958185 05 1 no downgrading | 01037483 | 0,0309353 0 0 0 500 500
12 11 distri cash | 000323522 | 001564735 0,1 1 no downgrading | 002705276 | 0 017458743 1] 189 ] 711 100
13 12 distri cash | 00032352Y | 001564735 05 1 no downgrading | 0,10128683 | 002974173 1] 1 ] 499 500
14 13 distri cas1 | 0,00180977 | 000154056 0.1 10 no downgrading | 0,003582274 | 000532724 0 504 0 96 100
15 14 distri cas1 | 000180977 | 000154056 05 10 no downgrading | 0,01166161 | 0,00854011 0 240 0 260 500
16 15 distri cas?2 | 000184262 | 0004931931 0,1 1a no downgrading | 0,00377205 | 0 00520752 1] 509 ] N 100
17 16 distri cas2 | 0,001534262 | 000493131 05 10 no downgrading | 0,01094344 | 0 00864053 0 261 0 239 S00
18 17 distri cas3 | 0,00499922 | 0 00321556 01 10 no downgrading | 0,00684554 | 0 00502996 0 £13 0 a7 100
19 18 distri cas3 | 000499927 | 0 00321556 05 1a no downgrading | 0,01443734 | 0 00844229 1] 251 ] 249 500
20 19 distri casd | 000456921 | 000752106 0,1 10 no downgrading | 0,00657323 | 0,00493153 1] 818 ] [ 100
21 20 distri cas4 | 0,00486921 | 000752106 05 10 no downgrading | 0,01429404 | 0 00855404 0 250 0 280 S00
2 21 distri cass | 0 003X7665 | 000393135 0,1 1a no downgrading | 0,01017191 | 0 00516977 1] 570 ] 330 100
23 X distri cash | 0 003X7665 | 0 00393135 05 10 no downgrading | 0,01807216 | 0 00851052 1] 100 ] 400 500
24 23 distri cas6 | 0,00823522 | 001564738 0.1 10 no downgrading | 0,01007396 | 000531512 0 523 0 377 100
25 24 distri cash | 000823522 | 001564738 05 10 no downgrading | 001781685 | 0 00855462 0 105 0 395 500
2B 25 distri cas1 | 000180977 | 0 00154055 0,1 100 no downgrading | 0,00199457 | 000170137 1] 51 ] 3 100
27 26 distri cas1 | 0,00180977 | 000154056 05 100 no downgrading | 0,0026094 | 000342264 0 479 0 21 S00
28 2 distri cas2 | 0001834262 | 0004593191 01 100 no downgrading | 0,00204521 | 000185166 0 £590 0 10 100
29 28 distri cas?2 | 000184262 | 0004931931 05 100 no downgrading | 0,00286656 | 0 00385227 1] 472 ] ] 500 ("
a0 0 it 2 | nondononn [ nonen1ces 01 100 rcewsmmcradine | 0 OOS21781 | 0 ON199200 n oon n 1n 1nn hd
4 4 » w]ytable F{ | L”_‘
Draw = g | Autoshapes = > w [0 2 e (g] (& I - - A~ = E a @ -
Ready A

Co-Extra International
Conference
2-5 June 2009 Paris




Drying and Starch Model: Structure

/

OutMean

Dryer/Starch

P09a

InpMean

InpStd

AN

MissGMtoNGM

%GM

BatSize

Downgrade
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Drying Model: Rules

InpMean InpStd %GM BatSize Downgrade

MissGMtoNGM

InpMean InpStd %GM BatSize Downgrade OutMean
67% 0% 6% 19% 8%
1 high * * * * high
2 high;med * * 10 none high
3 * * 50 10 none high
4 med * * 100 * med
5 med * * * auto;PCRa;PCRb med
6 med;low * 50 10 PCRb med
7 low * 10 10 none med
8 low * * 100 * low
9 low * * * auto;PCRa low
10 low * 10 * auto;PCRa;PCRb low
InpMean InpStd %GM BatSize Downgrade P09a
23% 5% 26% 30% 16%
1 high * 50 10 none 0.75
2 high * 50 10 auto 0.5
3 med high 50 10 none 0.5
4 low low 50 10 none 0.5
5 high high * 100 none;auto 0.25
6 high * 50 100 none 0.25
7 high * 50 10 PCRa;PCRb 0.25
8 high high 10 * none;auto 0.25
9 high * 10 10 none;auto 0.25
10 med low 50 10 none 0.25
11 low high 50 10 none 0.25
12 * * * 100 PCRa;PCRb 0
13 * * 10 * PCRa;PCRb 0
14 * low * 100 auto;PCRa;PCRb 0
15 * low 10 100 * 0
16 med;low * * 100 * 0
17 med;low * * * auto;PCRa;PCRb 0
18 med;low * 10 * * 0

45% 1% 10% 7% 37%

1 high * * * none;auto high
2 * * * * none high
3 high low 10 100 PCRb high
4 high high * * PCRa;PCRb med
5 high * 50 * PCRa;PCRb med
6 high * * * PCRa med
7 high * * 10 PCRa;PCRb med
8 med * 50 * auto med
9 low * 10 100 PCRb med
10 med * 50 * PCRb low

11 med;low high 50 * PCRb low

12 med;low high 50 10 PCRa;PCRb low

13 med;low * * 10 PCRb low

14 med high 10 10 auto low

15 low * * 10 PCRa;PCRb low

16 low low 50 * PCRa low

17 med * * 100 PCRa none
18 med;low high * 100 PCRa none
19 med * 10 100 auto;PCRa;PCRb none
20 med;low * 10 100 auto;PCRa none
21 med * 10 * PCRa none
22 med low * * PCRa none
23 med low 10 * auto;PCRa none
24 med;low low 10 * auto none
25 low high * 100 auto;PCRa none
26 low * * * auto none
27 low low 50 100 PCRb none




Purpose:

The Database

MODULE

» Storing data on:

-

<

products (‘biological matrix,
documentary traceability data)
methods (e.g. extraction and
detection methods, sampling
methods)

OTUs: Operational Taxonomic
Units (such as GMOs and taxa)
references

» Providing:

<

<

information for Data-based DSS
(queries, reports, data analysis)
input data for the DSS models

Current status:

» Design, prototype implementation

MOD_REF | REFERENCE | PROD_REF
PK,FK2 | MOD_ID PK,FK1 | MOD_ID PK |REE_ID PK,FK1 | PROD_ID
PK,FK2 |REE_ID [P 4 PK,FK2 | REF_ID
Name Name
ModelType Description
Description ReferenceType
FK1 | ValidationStatus A ¢
EquipmentCosts.
EquipmentMaintenanceCosts COMB_MODULE PRODUCT
InfrastructureCosts PK,FK1 PK
CompetenceCosts b B MoD_ID PROD_ID
Sl P MEMBER_ID Name
Description
StarchContents
ProteinContents
LipidContents
ANA_MODULE SAMP MODULE SaltContents
PK,FK1 | MOD_ID = :'v'iz?allConlents
PK,FK1 | MOD_ID nhibitorContents
MethodType DNAContents
ValidationCosts RecommendedForGMO FragmentedSample
PersonalCosts AcceptedRisk Homogeneous
AvailableM Granularity
ConsumablesPerSample Svalal' GMSEDO’WW Packariéig
SamplesPerDa amplingMode
TargetsPerMetr!:od NumberOfincrements
DevelopmentStage SizeOflncrements litati
soP SamplingPointsDistribution Sualietyevales
SuggestedSamples Coliac!ionﬂandling PK |VALUE ID
SpecificityAssessed fatrgpllngslte
Proficiency otSize Name
Robustness RequiredThreshold Value
Generality SiteApplicability
Site ProductTypeApplicability
Purpose UnitParticleSizeApplicability OTU REF
Specificity AnalytesApplicability =
PK,FK2 | OTU_ID
A T PK,FK1 | REF_ID
EXTR_MODULE DET_MODULE
PK,FK1 [ MOD_ID PK.FK1 |MOD 1D =
i RefMatAvailable
Starchtiand g CollaborativeTrial PK,FK1 | OTU_ID
ProteinHandling IhHoiisa
i Namo
Metaltfandiin LOD_Rel St
2 g InhibitorHandling uthorStatus
InhibitorHandling LOQ Abs - A A
DNAExtraction i
FragmentationHandling ;Sc?J?gceyl OTU_PARENT
g:‘ao:z:]nEIEﬁf?ecét Linaarity PK |OTU_ID
LinidEffect MixedSamples
S:EItEffect Proce_ssedSamples PARENT_ID
MetalEffect ggg:::;m"”"‘
E?;Sgﬁ:;?:n?ggs Smples Identification SPEC MATRIX
StarchSamples SpeciesDetection —
PrnteinSamppIas S”am:?caﬁogsm PK,FK1 | MOD_ID
i nauthorise: ] PK,FK2
Iég;‘ss;an:] ?;Zs OnSiteExtraction e
P OnSiteDetection FK3 SpecificityValue
MetalSamples




Database Screenshots

| v!, Database admimistration | Co-Extra site admin - Mozilla Firefox E‘E]D|

Ble Edit View History Bookmarks Tools Help .
L v = i | 9! hito:#127 0.0 1:8000/admin/databaser w | W )
@ select ana module to change | Co-Extra site admin - Mozilla Fire fox = EH:“

(@GRS El=la = Fle Edit view History Bockmarks Tocls Help

TP L L i £ = L el i i ful

Add ana_ module || Co-Extra site admin - Mozilla Eirefox =2ER]

b g E :ﬂ— ©| http:127.0.0.1:8000/admin/database/ana_meodule/add) v | I

Welcome, Kristina, Change password / Log out

Arna_ module

Add ana_ module

Mame:; BiokytixTofuTEST

e martin@Vodomec: ~ @@W
o File Edit Wiew Terminal Tabs Help
fimysql=
mysql= use CoExBase;
Database changed
jimysql> select name,description,equipmentCosts from database module where validationStatus='yes';

el | NucleospinMaizeGrainTEST | Mucleospin method with maize grain | low
- | BiolytixTofuTEST | Biolytix module with tofu

2 rows in set (0.88 sec)

onal

Done wris



Co-Extra DSS Summary

Purpose:

» Addressing decision problems relevant for various stakeholders
» Transferring project results into models, which:
+ capture and represent expert knowledge (decision rules)
+ assess/evaluate ,,decision alternatives®
[analytical methods, sampling plans, products, process control scenarios]
+ provide decision-analysis tools
[,,what/if“ analysis, sensitivity analysis, selective explanation, ...]

» Providing a database on ,,decision alternatives

Current status:

» Completed models and database structure
» Six models: AM, SM, UGM, TM, Drying, Starch
» Database: prototype implementation

To do:
» Validation of models on selected cases
» Prototype implementation of the DSS and ,,proof of concept* n

» Dissemination &®
=

Co-Extra International
Conference
2-5 June 2009 Paris




Thank you ...
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