Variety Tracer

Application of DNA technology in the enforcement of
Plant Breeders’ Rights
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The Team

molecular biologists

botanists — crop specialists

Success Factors

multi-disciplinary teams
great cooperation
between specialists

bioinformatic

experts instructing party,

clients & legal
experts

* Swaps/Mix-ups

* |dentification issues

— True-to-type QC in propagation process

* Research in case of suspicion of fraud
Suspected material is identical to protected materiil

Unauthorized use of protected parental line

Couterfeit seeds
EDV @
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Track down fraud
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Police Officers in the
world of Plants

Crime Plant Investigation

Variety Tracer

The ‘Sherlock Holmes’ concept
in infringement matters
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How doesVariety Tracer work...
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Collect reference varieties...
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In the lab...
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DNA multiplication...
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DNA visualization...

After selective multiplication of DNA, visualization on

gel.

DNA fragments can be separated based on size. This

results in the bar-code DNA profile
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Genetic relationships...
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Every VT project is unique

* Background information

Independent sampling

Morphologic comparative research

Genetic Research

* Report

Comparing is relative

Choice of reference framework
Choice of Marker Technology How wide?

How deep? (which references are informative?)
(number of markers?)




Choice of reference framework

relationship??
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Selection of samples

Genetic width:

— Reference collection representative for the morphological
diversity within the genus/species.

Fine tune genetic similarity of known related
varieties:

— Varieties that are related but not essentially derived e.g.
seedlings, (half) sibs and parental lines

Fine tune genetic similarity of known derived
varieties:
— Accepted mutants/derivations + original variety
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Selection of samples

e Samples from the varieties in question from
different origin
— Selection and drift

* Original identity sample (DUS application)

e All samples in duplo as technical control
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Comparing is relative

Choice of reference framework
How wide?
(which references are informative?)

Choice of Marker Technology
How deep?
(number of markers?)
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What resolution do we need

Genetic resolution - choice of technology

SNPs:

Targeted
Crop specific
Bi-allelic
Co-dominant

NGS:

Random and Targeted
Generally applicable
Multi-allelic
Co-dominant
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Next Generation Sequencing

Variety Tracer 2.0
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from
Variety Tracer
1.0 to 2.0
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Example from real life
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Harrogate

Now even veg shows are testing for cheats:
Tomatoes in contest will have DNA
examined to ensure they are correct variety

- Harrogate Autumn Flower Show is using DNA technology to ensure a
£1,000 giant tomato prize is not won by a cheating grower

- The show is running a Gigantomo class, with a £1,000 top prize at stake

+ Organiser will use Dutch specialists to DNA test plants to make sure the
entries are what they claim to be

+ Winner could scoop a further £5k if heaviest fruit sets a new world record

By DAILY MAIL REPORTER
PUBLISHED: 00°58 GMT, & September 2015 | UPDATED: 03:33 GMT, 8 September 2015
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You would think a set of scales and an expert eye would be enough to judge something as genteel
as a giant vegetable contest

But the competition has grown so fierce in one picturesque town that organisers have introduced
DNA testing to weed out any imposters.

Adjudicators at the Harrogate Autumn Flower Show will be relying on Dutch specialists to ensure
that entries to their Gigantomo tomato class really are from that strain of the plant
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Unexpected discovery

Nr reads
e e )

14,891,765 14,691,276 98.7

19,300,543 19,026,261 98.6
16,093,446 6,221,944 38.7
18,251,261 18,075,659 99.0
17,633,012 17,358,359 98.4
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Quality in Horticulture
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