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For applications in which recombinant-DNA microorganisms used in production remain viable in the
final food product, (for example, organisms in some dairy products), it may be desirable to
demonstrate the viability (or residence time) of the microorganism alone and within the respective food
‘matrix in the digestive tract and the impact on the intestinal microflora in appropriate systems. The
nature of intended and unintended effects of genetic modification and the degree of dlfferences from the
conventional counterpart will determine the extent of such testing.

Antibiotic Resistance and Gene Transfer
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52.

53.

54.

In general, traditional strains of microorganisms developed for food processing uses have not been
assessed for antibiotic resistance. Many microorganisms used in food production possess intrinsic
resistance to specific antibiotics. Such properties need not exclude such strains from consideration as
recipients in constructing recombinant-DNA microorganisms. However, strains in which antibiotic
resistance is encoded by transmissible genetic elements should not be used where such strains or these
genetic elements are present in the final food. Any indication of the presence of plasmids, transposons,
and integrons containing such resistance genes should be specifically addressed.

Altemative technologies, demonstrated to be safe, that do not rely on antibiotic resistance marker genes
in viable microorganisms present in foods should be used for selection purposes in recombinant-DNA
microorganisms. In general, use of antibiotic resistance markers for constructing intermediate strains
should pose no significant hazards that would exclude the use of the ultimate strains in food production,

 provided that the antibiotic resistance marker genes have been removed from the final construct.

Transfer of plasmids and genes between the resident intestinal microflora and ingested recombinant-
DNA microorganisms may occur. The possibility and consequences of gene transfer from recombinant-
DNA microorganisms and food products produced by recombinant-DNA microorganisms to gut
microorganisms or human cells should also be considered. Transferred DNA would be unlikely to be
maintained in the absence of selective pressure. Nevertheless, the possxblhty of such events cannot be
completely discounted.

In order to minimize the possibility of gene transfer, the following steps should be considered:
chromosomal integration of the inserted genetic material may be preferable to localization on a plasmid;

where the recombinant-DNA microorganism will remain viable in the gastrointestinal tract, genes should
be avoided in the genetic construct that could provide a selective advantage to recipient organisms to
which the genetic material is unintentionally transferred; and

sequences that mediate integration into other genomes should be avoided in constructing the introduced
genetic material.

Nutritional Modification

S5.

56.

The assessment of possible compositional changes to key nutrients, which should be conducted for all
foods produced using recombinant-DNA microorganisms, has already been addressed under
‘Compositional analyses of key components.” If such nutritional modifications have been implemented,
the food should be subjected to additional testing to assess the consequences of the changes and whether
the nutrient intakes are likely to be altered by the introduction of such foods into the food supply.

Information about the known pattérns of use and consumption of a food and its derivatives should be
used to estimate the likely intake of the food produced using the recombinant-DNA microorganism. The
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59.

vexpected intake of the food should be used to assess the nutritional implications of the altered nutrient

profile both at customary and maximal levels of consumption. Basing the estimate on the highest likely
consumption provides assurance that the potential for any undesirable nutritional effects will be detected.
Attention should be paid to the particular physiological characteristics and metabolic requirements of
specific population groups such as infants, children, pregnant and lactating women, the elderly and those
with chronic diseases or compromised immune systems. Based on the analysis of nutritional impacts and
the dietary needs of specific population subgroups, additional nutritional assessments may be necessary.
It is also important to ascertain to what extent the modified nutrient is bioavailable and remains stable
with time, processing, and storage. :

The use of modem biotechnology to change nutrient levels in foods produced using microorganisms
could result in broad changes to the nutrient profile. The intended modification in the microorganism
could alter the overall nutrient profile of the product, which, in turn, could affect the nutritional status of
individuals consuming the food. The impact of changes that could affect the overall nutrient profile
should be determined.

When the modification results in a food product with a composition that is significantly different from
its conventional counterpart, it may be appropriate to use additional conventional foods or food
components (i.e., foods whose nutritional composition is closer to that of the food produced using the
recombinant-DNA microorganism) as appropriate comparators to assess the nutritional impact of the
food. : :

Some foods may require additional testing. For example, animal-feeding studies may be warranted for
foods produced using recombinant-DNA microorganisms if changes in the bioavailability of nutrients
are expected or if the composition is not comparable to conventional foods. Also, foods designed for
health, benefits, may require an assessment beyond the scope of these guidelines such as specific
nutritional, toxicological or other appropriate studies. If the characterization of the food indicates that
the available data are insufficient for a thorough safety assessment, properly designed animal studies
could be requested on the whole food. :

" Review of Safety Assessments

60. The goal of the safety assessment is a conclusion as to whether the food produced using a recombinant-

DNA microorganism is as safe as the conventional counterpart taking into account dietary impact of
any changes in nutritional content or value. Nevertheless, the safety assessment should be reviewed in -
the light of new scientific information that calls into question the conclusions of the original safety
assessment.





