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0000 OO0 Mostcountriesand many international organizations have developed legislation and
recommendations on the types of assessments necessary prior to the commercial use of GMMs. For instance, the
Codex Alimentarius Commission of the United Nations have developed principles for risk anal-ysis and guidelines
for safety assessments of foods derived from modern biotechnology,including recDNA microorgan-isms.In most
assessments of genetically modified organismsC] GMOs[1 , the starting point is the familiarity and the history of safe
use/behavior/consumption of the parent organism.The concept of "substantial equivalence" is used to struc-ture
the assessment relative to the conventional counterpart and to focus the assessment on the determination of
similari-ties and differences. Thus, risk assessment is based on the introduced biological changes in the modified
organism and does not usually address the biological safety of the parent microorganism itself. In the context of
unintended horizon-tal transfer of recDNA, some general safety recommenda-tions for the construction of GMMs
have been made. 1. The genetic modification performed should be limited to the intended trait, and the final GMM
or product thereof should not contain unnecessary DNA sequences, for example, antibiotic marker genes, DNA
sequences that confer or stimulate genetic mobility of the recDNA, or DNA sequences that can confer or affect
pathogenic properties. 2. A chromosomal location of the recDNA is desired because extrachromosomal elements
such as plasmids are often self-transferable or mobilizable between cells and species. Plasmids also harbor
replication functions that ensure their tability in an extracellular state over bacterial generation. 3. The use of
recDNA [ genes[] that mediate a selective advantage to unintended bacterial recipients should be avoided to
prevent dissemination of recDNA in bacterial communities. The general recommendations made above are
precaution-based and seek to minimize both the likelihood of uptake of recDNA in bacterial populations, and the
potential positive selection of unintended bacterial transformants carrying recDNA, if rare DNA uptake events
occurred. To reduce the likelihood of occurrence of unintended HGT, the recDNA may be inserted into the
chromosome in the absence of sequences conferring mobility. Empirical and theoretical data provide a basis for the
identification of parameters of importance for limiting the transfer potential of chromo-somal DNA between
bacteria. Nucleotide differences in DNA sequence between bacterial strains and species are probably the most
important barrier to recombination of chromosomal DNA in bacteria. The lack of DNA sequence similarity
between the donor and the recipient DNA pre-clude the ability of the transforming O recC] DNA fragment to form
a heteroduplex with the recipient chromosome. In general experimental studies in transformable bacteria have
shown that DNA substrates with more than approximately 30% sequence divergence will not be successfully
inte-grated in the recipient genome. Knowledge of the sequence divergence between species can be a useful
predictor of their overall recombination potential. Different approaches are available to estimate the overall DNA
sequence simi-larity between bacteria, including DNA-DNA hybrid-ization, whole genome comparisons, or
comparisons of housekeeping genes, including 16 S rRNA. While predic-tors of overall genomic sequence
relatedness can be useful to understand the potential for chromosomal recombina-tion between species, knowledge
of local sequence diver-gence and conservation in the area spanning the recDNA will more accurately reflect its
recombination potential into unintended recipients.
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