
Anti-allergy 
Biotech CropsK

Pocket

Global Knowledge Center
on Crop Biotechnology



The human body has an immune system 
that naturally combats dangers to good 
health such as infection and allergy. Accord-
ing to Food Allergy Information, 1 to 5% of 
the global population has exhibited allergy 
to food.1 About 90% of allergic reactions are 
caused by eight types of food: eggs, milk, 
peanuts, tree nuts, fish, shellfish, wheat, and 
soy. These foods may cause mild to severe 
reactions such as rashes, stomach upset, 
breathing and swallowing problems, and dizzi-
ness. The whole body can be at risk especially 
during anaphylaxis, the most severe allergic 
reaction.2 Allergy is a serious condition, and 
thus introduction of novel food products such 
as GM food are carefully studied.



How are GM crops tested for allergens

The World Health Organization (WHO) and the Food and Agriculture Organization of the United Nations (FAO) 
established the Codex Alimentarius or a “Food Code” on international food standards, guidelines, as well as 
codes of practice for the safety, quality, and fairness of international food trade.3 FAO and WHO states in a 
report on evaluation of GM food allergenicity that:

“…the characteristics of the novel gene products (proteins) must be evaluated 
in light of their similarities to known food and environmental allergens. In 
addition, if an examination of the genetically modified food in comparison to 
its conventional counterpart reveals the presence of any unintended, new pro-
teins resulting from the transformation events, these unintended, new proteins 
should also be assessed for their possible allergenicity using a similar  
approach.” 4



Testing for allergens is therefore conducted at the start of GM crop development and all throughout the re-
search phase. Scientists test if the proteins in the GM crop match a known allergen. If a match is found, addi-
tional studies are conducted. If the tests conclude that the GM crop has allergenic potential, then the develop-
ment of that particular GM crop is stopped completely. On the other hand, if there is no matching protein and 
known allergen, the research continues but the new trait is continuously monitored for allergenic potential.5 

The only documented case where allergenicity testing resulted to positive in an experiment was during the 
development of GM soybean with improved nutritional quality using a Brazil nut protein. The protein was 
identified as an allergen in the GM soybean variety, which led the scientists to stop the experiment, thus that 
particular variety of GM soybean did not reach the market.6



No commercially available GM crops contain 
unique allergens that are not available in con-
ventional crops .6,7,8 The AllergenOnline data-
base, which is managed by a group of allergy 
experts from all over the world, lists all known 
proteins that have been proven or may poten-
tially cause allergic reaction. The database does 
not show any allergen coming from genetic 
modification.8,9

 
With the rigorous testing and regulation imple-
mented, consumers are ensured that all GM 
crops available in the market do not pose al-
lergy risk unless the conventional counterpart 
naturally contains allergens.8 For instance, if 
a person is allergic to soybean, he may have 
allergic reaction to GM soybean because it is 
compositionally equivalent with conventional 
soybeans.



Removing  
allergens through 
biotechnology

Genetic engineering has been used by scien-
tists to decrease or get rid of plant-derived 
allergens in food crops through downregula-
tion of deleterious genes or overexpression of 
preferable genes.10

An international team of researchers are devel-
oping a new variety of wheat with less gluten. 
They suppressed the enzyme needed in making 
gluten in wheat, leading to GM wheat plants 
with 76.4% less gluten in its seeds.11 The study 
demonstrates that celiac patients may soon get 
a taste of wheat products like bread without 
getting sick.



Scientists are also seeking to alleviate pea-
nut allergy using genetic engineering. Ara h 2 
protein, the allergen present in peanuts, was 
successfully eliminated in transgenic peanut 
seeds using RNA interference or gene silenc-
ing. The allergenicity of the transgenic peanut 
seeds was evaluated using sera from individu-
als with peanut allergy. Results showed signifi-
cant reduction in the antibody binding capacity 
of transgenic seeds compared to wild type. 12



Expression of tomato allergen Lyc e 3 was downreg-
ulated in transgenic tomato plants. The researchers 
suppressed the accumulation of Lyc e 3 through 
double-stranded RNAi inhibition leading to reduc-
tion of the allergen below detection limit (less than 
0.5% of the wild-type protein). The allergenic po-
tential of the transgenic tomato fruits was assessed 
by measuring the histamine release from sensitized 
human basophils exposed to transgenic and pa-
rental tomato extracts. Results showed significant 
decrease (10 to 100-fold) in histamine release of 
human basophils exposed to transgenic tomato 
extracts as compared with the control.13



RNAi technology was also used by scientists 
in University of Copenhagen to produce hypo-
allergenic Elstar apples. Expression of allergen, 
Mal d 1, was reduced by up to 10,000 fold. 
The transgenic apple plantlets were grafted to 
promote development of fruit-producing trees 
but suppression of the allergen remained the 
same.14



In 2007, anti-allergy rice, which has been proven 
to be effective in treating Japanese cedar pollino-
sis, was commercialized in Japan. The transgenic 
rice was developed by scientists from the National 
Institute of Agrobiological Sciences, Japan. The 
transgenic rice seeds express 7crp gene modified 
cedar pollen allergens (Cry j 1 and 2) which give 
low antibody reaction but contain seven major 
human T-cell epitopes. These trigger mucosal 
immune tolerance to cedar pollen allergens. The 
anti-allergy GM rice is also considered as an edible 
vaccine against cedar pollen allergy.15, 16, 17



One of the common fears about biotechnology is 
that it may cause introduction of new allergens in 
food. However, no GM crops have been reported 
and documented to actually cause allergic reactions 
because of the rigorous monitoring conducted in all 
phases of GM crop development. Instead of caus-
ing harm, biotechnology actually provides solution 
to allergy problems by enabling development of 
allergen-free or hypoallergenic food crops. These 
crops, when commercialized, will bring allergy-relief 
in the future and at the same time address malnu-
trition especially in developing countries.
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