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selected characteristics on plants and animals used for food, [1] can be used to
increase agricultural productivity. The great promise of biotechnology is that the use of
these techniques will help solve world food problems by creating a more abundant,
more nutritious, and less expensive food supply. Despite this promise, public concern
about the safety, usefulness, and social consequences of genetically engineered food
products has led to boycotts, legislative bans, and demands for stronger federal
regulation [2]. Such actions have caused leaders of the biotechnology industry to
identify public "biotechnophobia™ as the most serious threat to commercialization of
their products and to view as their most critical challenge the need to reassure people

that the new techniques are both safe and beneficial [3].

Questions of safety vex federal regulators and industry as well as the public. The
transfer of genes from microbes, plants, or animals into foods raises issues about the
unintended consequences of such manipulations. Allergenicity could be one such
conseqguence. Genes encode proteins; proteins can be allergenic. Biotechnology
companies might be introducing allergenic proteins from donor organisms into the food
supply. The Food and Drug Administration (FDA) anticipated this problem in 1992
when it devised its policy on transgenic plant foods [4]. But because this policy requires
premarketing notification of the FDA, premarketing safety testing, and labeling only of
foods with genes transferred from the 8 to 10 most commonly allergenic foods, public-
interest groups have cautioned that existing rules inadequately protect people against

lesser-known transgenic allergens to which they might be sensitive [5].

In this issue of the Journal, Nordlee and her colleagues confirm that food allergens can
indeed be transferred from one plant to another by transgenic manipulation -- in this
case, from Brazil nuts to soybeans [6]. They identify 2S albumin as the principal

allergen of the Brazil nut and demonstrate that people who react to Brazil-nut extracts
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on standard skin-prick tests have similar reactions in response to extracts of
transgenic soybeans that contain 2S albumin. The authors also collected serum from
people known to be allergic to Brazil nuts and analyzed the ability of proteins in
transgenic soybeans to bind to IgE in the serum samples, using radioallergosorbent

tests and sodium dodecyl sulfate-polyacrylamide-gel electrophoresis.

Unigue circumstances permitted this demonstration of transgenic allergenicity. Pioneer
Hi-Bred International developed the transgenic soybeans used in this study in an
attempt to increase the amount of sulfur-containing amino acids -- methionine and
cysteine -- in soy-based animal feeds. Such feeds must otherwise be supplemented
with methionine (which can be converted to cysteine) to promote optimal growth. The
Brazil-nut 2S albumin is exceptionally rich in methionine and cysteine; its gene was a
logical choice as a donor. Nuts are known to cause IgE-mediated hypersensitivity

reactions that range from mild itching to sudden death.

This study highlights gaps in our current knowledge of food allergies. Stored serum
samples from people with specific food sensitivities are limited; in the absence of such
samples, the demonstration of the allergenicity of a food is less compelling. Thus,
although about one fourth of Americans believe that they or their children are allergic
to specific foods, adverse reactions to the food are confirmed by testing of serum
samples or the more precise double-blind challenge tests in no more than 2 percent of
adults and 8 percent of children [7]. Many more people may have food sensitivities,
however, especially since the prevalence of such conditions seems to be increasing as
more proteins are added to commercially prepared foods [8]. Furthermore, most
biotechnology companies use microorganisms rather than food plants as gene donors,
even though the allergenic potential of these newly introduced microbial proteins is

uncertain, unpredictable, and untestable [4].
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Pioneer Hi-Bred developed its soybeans for use in animal feeds, but there is no easy
method of separating soybeans destined for animals from those slated for human
consumption. Soy proteins, which are less allergenic than milk proteins, are used in
infant formulas, meat extenders, baked goods, and dairy substitutes. Because the
consumption of soy-based foods appears to reduce the risks of heart disease and
cancer, [9] the prevalence of soy proteins in foods consumed by infants and adults is

sure to increase.

From the standpoint of human nutrition, soybeans are just fine the way they are. Their
methionine content is sufficient and not a problem; even if used as the sole source of
dietary protein, soy foods maintain nitrogen balance and support growth in adults,
children, and full-term infants and must be supplemented only in feeding premature

infants [10].

The results of the study by Nordlee et al [6]. have important regulatory implications.
The 1992 FDA policy on transgenic plant foods begins with the premise that the
techniques used to create these products raise no new or unusual safety issues [4]. As
is the case for other foods generally recognized as safe, the FDA has the authority to
remove transgenic foods from the marketplace if unexpected problems arise. When
transgenic foods contain genes transferred from donors that are commonly allergenic,
the FDA considers them to be governed by food-additive regulations and requires
premarketing notification, testing, and labeling [4]. Figure 1 shows the FDA protocol for
gene transfers involving donors that are commonly allergenic. Under this policy,
Pioneer Hi-Bred was required to -- and did -- consult the FDA about the need for
premarketing safety testing. Given the results of the present study, the company

would have had to label its transgenic soybeans. Instead, it discontinued plans to
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Figure 1.-The FDA Protocol for the Development of
Potentially Allergenic Transgenic Foods by
Biotechnology Companies. If a gene from a
commonly allergenic food is likely to be transferred to
a host plant, this protocol requires companies to
consult the FDA, test for allergenicity, and label the
product. Reprinted vertabim from the Food and Drug
Administration [4].

Because FDA requirements do not apply to foods that are rarely allergenic or to donor

organisms of unknown allergenicity, the policy would appear to favor industry over

consumer protection. In a discussion of 3300 public comments on the policy, one

report noted that biotechnology companies generally supported the policy but that

consumer groups thought it delegated too much of the responsibility for premarketing

safety testing to industry [5]. As a result, the report recommended a review of federal

oversight of food biotechnology in order to develop a more equitable regulatory

balance between promoting industry and protecting the public.

In 1993 the FDA requested public comment on whether and how to label food

allergens in transgenic foods, [11] but the agency has not yet reported or taken action
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on the responses. Although the labeling of transgenic foods raises complex regulatory
issues, surveys indicate strong public support for doing so [12]. One reason for labeling
iIs that avoidance is still the best -- and sometimes only -- defense against food
allergies [7]. In 1994 the FDA and several other federal agencies held a conference on
scientific issues related to the allergenicity of transgenic foods. The participants
discussed the gaps in information on food allergies and the need to find ways to
identify less common allergens, but they reached no firm conclusions about how to
deal with these issues. The FDA has released a transcript of the conference [13] but

has not issued a formal report or recommendations.

The FDA has recently drafted a premarketing-notification rule that would require
companies to inform the agency when they are developing transgenic foods, in part to
help resolve the safety issues related to allergenicity [14]. In the current climate of
deregulation, the implementation of any new premarketing-notification rule seems
unlikely, particularly since the biotechnology industry is demanding that such a
requirement be limited in scope and end after three years [15]. The unresolved status
of this regulatory policy means that the responsibility for protecting the public against
uncommon or unknown allergens in transgenic foods will continue to be delegated to

industry and largely voluntary.

This situation illustrates the pressing need to expand basic and clinical research on
food allergies. More information about incidence, prevalence, dietary exposure,
antigenicity, immune responses, diagnosis, and treatment would help researchers,
regulators, and biotechnology companies predict whether transgenic proteins are likely
to cause harm. In the special case of transgenic soybeans, the donor species was

known to be allergenic, serum samples from persons allergic to the donor species were
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available for testing, and the product was withdrawn. The next case could be less

ideal, and the public less fortunate. It is in everyone's best interest to develop
regulatory policies for transgenic foods that include premarketing notification and
labeling. Industry benefits when the public is convinced that transgenic foods are safe,

and stronger federal regulations would encourage such public confidence.

Marion Nestle, Ph.D., M.P.H.

New York University; New York, NY 10012-1172
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Figure 1.-The FDA Protocol for the Development of Potentially Allergenic Transgenic
Foods by Biotechnology Companies. If a gene from a commonly allergenic food is likely
to be transferred to a host plant, this protocol requires companies to consult the FDA,
test for allergenicity, and label the product. Reprinted vertabim from the Food and
Drug Administration [4].
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