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Baggrund  

Landbrugsstyrelsen (LBST) har i en bestilling sendt til DCA – Nationalt Center for Fødevarer og Jordbrug 

ønsket en kommentering af EFSAs udkast til videnskabelig udtalelse om tilfældig in vitro mutagenese.  

 

EFSA har lagt et udkast til videnskabelig udtalelse om tilfældig in vitro mutagenese i offentlig høring. LBST 

anmoder med bestillingen AU om at kommentere udkastet. Baggrunden for EFSAs udtalelse er en 

igangværende diskussion i EU om regulering af nye genomteknikker, herunder en fransk fortolkining af 

EU-domstolens afgørelse om dette emne, som bl.a. vedrører tilfældig in vitro mutagenese.  

Besvarelse 

In its response to the European Commision regarding the difference between mutagenesis performed on 

plants in vivo or in vitro, the EFSA Panel on Genetically Modified Organisms provides a thorough and com-

prehensive account of the history and scope of mutagenesis techniques in plant breeding during the last 

century. Furthermore, a comprehensive review is provided on the range of mutagens used in mutation 

breeding and on the mechanisms by which the mutagens exert their effects in the plants. This forms the 

basis for the conclusion by the panel that there is no scientific basis for a distinction between in vivo and in 

vitro mutagenesis, since the final mutations are similar and the mechanisms involved, based on the availa-

ble information, are the same. We support this conclusion.  

In vivo versus in vitro mutagenesis 

We agree with the panel that the definition of in vitro mutagenesis made in the French Conseil d’Etat deci-

sion (“subjecting plant cells to chemical or physical mutagenic agents”) leads to ambiguous interpretations 

of the difference between in vivo and in vitro mutagenesis, and we think it is mainly due to the lack of 

precision in what is covered by “plant cells cultivated in vitro”. The in vivo mutagenesis is defined as muta-

genesis made on whole plants or parts of plants. However, with respect to “parts of plants” (which could 

take many forms, e.g. seeds, stem fragments, dissected embryos, meristematic tissues, pollen etc.), these 

would often be handled through in vitro techniques (commonly designated by the wider term “tissue cul-

tures”). The panel could maybe have emphasized more that these in vitro techniques are well-established 

techniques used at a broad scale in plant research and breeding for plant propagation and that they have 

track records going back several decades, e.g. in double haploid generation, meristem propagation, and 

callus cultures. On the other hand, in vitro techniques are not always necessary in order to obtain mutants 

from plant parts, e.g. from stem fragments which can be cultivated directly in soil or as grafted scions. This 

adds to the inconsistency in the terminology of in vivo and in vitro mutagenesis, as defined by the French 

Conseil d’Etat. The panel could have addressed more clearly that the use of the terms in vivo and in vitro 

does equate the distinction between plant parts and single cells, since plant parts can be handled in vitro.  
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Strictly speaking, the definition by the French Conseil d’Etat of in vitro mutagenesis would only cover ap-

proaches where mutagenesis is made on isolated protoplasts or suspensions of microspore cells. Mutant 

genotypes obtained with these techniques, e.g. for creating herbicide resistance, have as well been ob-

tained with mutagenesis on intact plant parts, as also described by the panel. In the end, any regenerated 

mutant plant would rely on mutagenesis of single cells that go into the germ line of the plant, disregarding 

whether the mutagenesis is made on a plant part or on cell cultures. The reports says (L. 563) “Indeed, de-

pending on the plant material used (seeds, plant propagules, buds, etc.), the chemical mutagen must reach 

the apical and/or the axillary meristems to induce the mutations to be passed to the next generation”. In 

this context, an emphasis on the fact that this is a single-cell mutation would have strengthened the under-

standing of the message. This also makes the distinction between in vivo and in vitro mutagenesis appear 

arbitrary, if not futile. We can, therefore, fully support the conclusion of the panel that the distinction between 

plants obtained by in vivo and in vitro approaches is not justified. 

Specific comments 

The panel states in section 4.2.1.5 that most of historic mutants have been generated by physical mutagen-

esis. That is probably right when looking several decades back. However, with the advance of TILLING pop-

ulations in recent years, we wonder whether that still holds, since most TILLING populations are now made 

with chemical mutagens in order to obtain a high mutation density in the populations and, hence, to facili-

tate an efficient screening for specific mutations. 

 

   

   

 

 

 

 


