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Testbiotech 

> publishes reports

> initiates research projects 

> acts as a watchdog

> contributes to political processes 

Testbiotech supports informed decision making by 

providing expertise that is independent of industry.



Overview on some of the new techniques 

> Use of oligonucleotids to 'edit' the genome 

> Use of nucleases to 'knock out' and 'knock in' 

> Interfering with epigenetics / gene regulation



Genome Editing and DNA synthesis 

Source: US PRESIDENTIAL COMMISSION FOR THE STUDY OF BIOETHICAL ISSUES



Genome Editing and nucleases such as CRISPR
(Clustered Regularly Interspaced Short Palindromic Repeats)

Adoption: Testbiotech 



Conclusions from legal dossiers: 
Kraemer & Spranger 

There are two basic categories of techniques that can be used to 

induce genetic changes in organisms: 

 those which were regarded as having a 'history of safe use' 

when EU Directive 2001/18 came into force,

 those that were introduced at a later stage and require 

regulation. 



Conclusions from legal dossiers: 
Kraemer & Spranger 

It is not decisive whether 

 new DNA is inserted into the genome or not

 mutations occur naturally 

 the result is a transgene organism. 



Conclusions from legal dossiers: 
Kraemer & Spranger 

The legal framework of the EU requests 

 a process-orientated approach 

 the precautionary principle is given priority 



Some other opinions are in contrast to existing law 

“ (…) NPBTs or other future techniques, should be evaluated 

according to the new trait and the resulting end product rather 

than the technique used to create the new plant variety.”



What we should avoid: 
Major regulatory gaps such as in the US



Case specific risk assessment is required 

 knock-out and knock-in effects 

 off target changes in the structure of the genome 

 changes in gene regulation 

 changes in plant composition

 changes in metabolic / signalling pathways  



Regulatory complexity: 
Down-stream processes and derived organisms 

 Each single step can be applied several times, causing bigger 

changes in the genome 

 plants and animals showing single or several genetic changes 

can be crossed with each other

 the different techniques also could be used in combination, in 

parallel or stepwise. 



Just an example: 
Multiplex automated genome engineering 

Wang et al., 2009, Nature



... even small steps if repeated enable radical 
changes in the genome 

„The same technique would work for the Neanderthal, except that 

you’d start with a stem cell genome from a human adult and 

gradually reverse-engineer it into the Neanderthal genome or a 

reasonable close equivalent.“  

Church & Regis, 2012



Socio-economic impact 

 It can expected that big corporates such as Dow AgroSciences, 

Bayer and Monsanto will be the dominant users of the new 

technologies which are protected by patents. 

 It is unlikely that small and medium-sized enterprises (SMEs) in 

the breeding sector will benefit to any great extent since they 

are much more reliant on the plant variety protection system.

 Consequently, the new technologies will promote further market 

concentration in this sector. 



Costs of the regulatory system 

 Since the development is driven by patents, it is unlikely that 

the costs of the regulatory system will be a limiting factor for 

the introduction of the new technologies. 

 The real costs are not known at the moment. It is likely that 

there will be specific guidances for the risk assessment of each 

technique.



Some conclusions 

Registration of relevant organisms, risk assessment and labelling 

has to be implemented 

There are a wide ranging uncertainties and risks attached to 

these new techniques that justify case by case risk assessment.

The application of the regulatory system is not likely to hamper 

plant breeding and SMEs in this field which is largely driven by 

patents. 

THANK YOU VERY MUCH FOR YOUR ATTENTION ! 


