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ABSTRACT: 
Tomato (Lycopersicon esculentum) allergy is one of the major causes of food induced anaphylaxis and its 
incidence appears to be rising. Till date, there isno standard cure for allergy caused by tomato. Further, unlike 
other food allergies, tomato exhibits allergenicity through out growth irrespective of maturity. The only 
prevention is complete avoidance, however it will adversely affect nutrient supply and quality of life. This 
article reviews current information on clinically significant tomato allergens, in specific Lyc e 1, Lyc e 2 and 
Lyc e 3 together with several cross reactivity sources to the tomato allergy. 
Theallergen immunotherapy by conventional intravenous injection using tomato extract is tested and it shows 
one of thepossible treatments for tomato allergy, as this research shows no side effects. However still there is a 
need to develop a suitable tomato allergen preparation that can be clinically accepted as standard therapy.For 
this it is necessary to know the detailed mechanism of action, epitope property and immunological 
characterisation of the allergens of tomato. 
It is observed that option of RNAi mediated hypoallergenic variants for specific immunotherapeutic strategies is 
also effective treatment. Further research is required to keep hope for future. 
 

Keywords: Lycopersicon esculentum; Profilin; Lipid transfer protein; Oral allergy syndrome; Skin prick 
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INTRODUCTION: 
Tomato is cultivated worldwide for its delicious 
fruits.Originally tomato was from the western 
coastal deserts of South America, but today 
grows all over the world. Top five leading 
tomato producing countries are China, United 
States, India, Turkey, and Italy.Even though we 
call it a vegetable, tomato we consume is 
anedible berry. It belongs to the extremely large 
family Solanaceae and it is closely related to 
many commercially important plants such as 
potato, eggplant, peppers, tobacco, and petunias 
as shown in figure 2 (b). Tomato is an 
herbaceous plant with extremely divided leaves 
that have long, slimhairs with a unique scent 
caused by glands on the hair tips. The flowers 
are bright yellow and have a bottle shaped 
stamen cone in the centre as shown in figure-2 
(a). Tomato fruit colours vary from green and 
yellow to orange to red and it has many 

varietiesas shown in figure-1. In most cases, the 
colour of the fruit is determined by the 
quantities of carotenoids such as lycopene and 
β-carotene and chlorophylls. Red and orange 
colours result from the accumulation of 
lycopene and β-carotene, respectively. Green 
fruits contain chlorophylls, which usually 
degrade during ripening process.Currently 
more than 120 million tons of tomatoes are 
produced annually, this may be due to the 
increasing attention of consumers towards the 
health benefits of tomatoes. Several studies 
correlated a regular tomato intake with a 
decreased risk of prostate cancer or 
cardiovascular diseases [1, 2]. These effects 
have been attributed to the composition of 
tomatoes, which are very rich in antioxidant 
and free radical scavenging molecules like 
lycopene and β-carotene [3, 4]. 
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FIGURE 1: Tomato varieties 

 
FIGURE 2 (a):Tomato plants and parts: (A) seedling; (B) 40-d-old Plant; (C) leaf; (D) flowers; (E) fruit; (F) 
seeds. Bar, 2 cm. 

 
FIGURE 2 (b): Many economically important plants belong to the Family: (counter clockwise from top, right) 
tomato, potato, eggplant, Red and green bell peppers, chili peppers, tomatillo, and tobacco.
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The knowledge obtained from tomato studies 
makes them important research material for 
scientific field. Despite of major advantages of 
tomatoes, consumers are decreasing nowadays 
due to the severe allergic reactions.Tomato is a 
well-known allergen source as demonstrated by 
several authors reporting that tomato allergy 
prevalence is more frequent in pollen-sensitized 
patients. It was found that 39.2% of children 
monosensitized to grass pollen had tomato-
specific IgE[5]. Ortolani et al confirmed that 
association between tomato oral allergy 
syndrome (OAS) and grass pollen allergy is 
statistically significant. These authors also 
reported two cases of anaphylaxis. Overall 
world prevalence for tomato (Red vertical bar) 
is shown in chart-1 along with the other food 
allergy [6]. 
CLINICAL FEATURES OF TOMATO 
ALLERGY 
Tomato allergy Sensitisation is thought to 
happen through the consumption of foods 
madeup of tomato, tomato salad and in certain 
cases tomato processed products. It is 
becoming obvious that increase in the 
consumption of tomato along with 
otheranonymous factors is leading to an 
increase in prevalence of tomato allergy. The 

symptoms of allergy afterconsumption of 
tomato occur from within minutes to a few 
hours and manifestations varies from 
oralpruritus, nausea, vomiting, and urticaria to 
bronchospasm. In severe cases, anaphylaxis 
with angioedema, respiratory compromiseand 
hypotension can prove fatal, if there is no quick 
administration of adrenaline.  
Symptoms and Complications: 
Tomato allergy is type 1 allergy. It is also 
called contact allergy. Here histamine is 
released in areas exposed to the tomato. Skin, 
nose, bronchi and stomach and intestine are 
some organs which have allergic symptoms to 
tomato. 
 Skin rash, eczema, hives are some of the 

tomato allergy symptoms. 
 When it travels down to your throat it gives 

itching sensation in your throat.Diarrhoea, 
vomiting, nausea, abdominal cramps are 
some of the abdominal allergic symptoms 
of tomato. 

 Respiratory symptoms include cough, 
wheezing, sneezing and running nose. 

 In rare cases, an anaphylactic reaction can 
occur as a result of tomato allergy. 

 

Prevalence of sensitization to different food allergens by country and overall. 

 
Chart-1: shows the prevalence of sensitization to each food by country. The allergens tended to be ranked in a 
similar order by different countries that generally had the highest prevalence (Germany and Italy), the country in 
the middle (Australia) and the two countries with the lowest prevalence (Iceland and the United Kingdom). 

Allergens 
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HYPERSENSITIVITYREACTION TO TOMATO ALLERGY: 
Food allergies involve ahyper-reactivity of the immune system. In our body antibodies that are designed 
to protect us from disease can react against proteins present in foods, causing injury to our tissues and 
produces symptoms such as bloating, headaches, hives,diarrhoea and sometimes severe anaphylaxis. On 
contrast to the inhaled allergens such as tree pollen, animal dander, dust and mold which enters the 
body through air passage, food allergens enter the body through the intestinal tract. The gut is normally 
lined with an antibody called IgA, which helps in attack of food allergens that escape across the 
mucosal surfaces of the intestine and cause trouble. 

 
Fig 3: Hypersensitivity reaction to tomato allergens 

When tomato allergens enter the body they 
aretaken up by epithelial cells and transported 
to antigen-presenting cells such as dendritic 
cells where they are processedinto peptide 
fragments and presented on the cell surface by 
the class II major histocompatibility complex 
(MHC) molecules (Fig- 3).Directly T cells 
cannot recognize food allergen, and therefore 
cannot respond to them. T cells can only 
recognised an antigen, which has been 
processed and presented by antigen presenting 
cells via carrier molecules like MHC and CD1 
molecules. These peptides arepresented to 
naive T helper (Th) cells via interaction of the 
MHC–peptide complex with the T-cell 
receptor, resulting in Th-cell priming and 
activation, which triggers the humoral and 
cellular events associated with allergic 
inflammation. In atopic individuals, the 
activation of Th cells results in the secretion of 
cytokines that stimulate B cells to synthesise 
IgE antibodies specific to the allergen. Th cells 
are polarised into two subgroups, defined by 
the dominant pattern of cytokine secretion. 
Th1- type cells mainly secrete interleukin 2 

(IL-2), interferon g (IFN-g) and tumour 
necrosis factor a (TNF-a). By contrast, Th2-
type cells secrete IL-4, IL-5, IL-9 and IL-13. 
Th2 cells play a pivotal role in the allergic 
response as it is their activation and secretion of 
IL-4 and IL-13 that drives shifting of allergen-
stimulated B-cell into differentiated IgE-
secreting plasma cells. IgE antibodies are 
bound by high-affinity surface IgE receptors 
(Fc1RI) present on effectorcells such as mast 
cells and basophils. In tomato allergic 
individuals, subsequent exposure to tomato 
allergens induces inflammatory 
reactionslargely governed by mast cells, 
basophils and eosinophils. Adjacent IgE 
antibodies bound by Fc1RI on the surface of 
mast cells and basophilsare cross-linked by 
tomato allergens, resulting in the release of 
inflammatory mediators such as histamine, 
prostaglandins, leukotriene and heparin.These 
mechanisms ultimately lead to the 
manifestation of clinical symptoms such as 
vomiting, diarrhoea, urticaria, angioedema, 
asthma and anaphylaxis that are commonly 
associated with tomato allergy. 
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EXISTING TREATMENT ROUTES FOR 
TOMATO ALLERGY: 
A specific immunotherapy is currently not 
available for tomato allergy which completely 
eradicate allergy. Therefore strict avoidance of 
tomatois the only way to prevent allergenic 
responses.Avoidance of tomato was very 
difficult since it is a very important constituent 
ofnutrients.Quercetin is well known flavonoid 
and is cure for tomato allergies.Anti-oxidants 
and vitamin B complex help to build up your 
immune level in a long run and may be helpful 
in preventing tomato allergy[7–9].As there is 
presence of oral desensitization therapy for 
many environmental allergies such as those to 
house dust mite and grass pollen, similarly 
there is treatment currently available for tomato 
allergy.This form of therapy includes 
intravenousadministration of allergen extract 
with slightly increasing dose concentration. 
Later a maintenance phase is typically given 
with stable doses at fixed intervals for some 
years in order to achieve clinical tolerance upon 
successive exposure to same allergen. 
Successful allergen-specific immunotherapy 
achievedby the modulation of several T-cell 
and B-cell responses[10–13].  
Also it has shown that B cells produce allergen-
specific IgG antibodies whichsuccessfully 
compete with IgE for binding to epitopes of 
allergen, thus blocking the down 
regulatoryallergic inflammation [14]. 
In one report a 12-year-old girl with abdominal 
pain, nausea, and general malaise after eating 
Tomato are undergone oral rush desensitisation. 
During the test, they carried out skin prick test 
(SPT) and IgE antibody diagnosis and these test 

shows negative to tomato, while the food 
challenge was positive. Tomato oral rush 
desensitisation resulted in the patient’s ability 
to tolerate a maintenance dose of 100 g of 
Tomato daily with no side effects[15]. 
However, these treatments give somewhat relax 
to tomato allergy but these are not standardized 
treatment. A safe hypoallergenic formulation is 
needed to allow development of novel 
treatments for tomato allergy, for this itis 
require a detailed knowledge of immune 
reactive components of tomato allergy. 
 

ALLERGENIC FACTORS OF TOMATO: 
Several allergens have been described to date, 
but clinical relevance of each of these allergens 
are not clear.In a study of 2 patients with 
significant immediate hypersensitivity reactions 
to Tomato, proteins detected in skin and seed 
extracts are similar to each other with protein 
bands at molecular weights of 21, 33 and 43 
kDa. Among that one band appeared to be a 
heat-stable allergen.Both patients developed 
severe allergic reactions to both cooked and 
fresh Tomato, while one patient reacted 
specifically to a 43 kDa protein band on IgE 
immunoblot [16]. 
The following allergens have been detected: 
 Lyc e 1, a 14-16 kDa protein, a profilin 

[17]. 
 Lyc e 2, a 50 kDa protein, a beta-

fructofuranosidase [18, 19]. 
 Lyc e 3, a 8-10 kDa protein, a lipid transfer 

protein [20]. 
 Lyc e Chitinase, a 31 kDa protein [21]. 
 Lyc e Glucanase, a 55 kDa protein [22, 23]. 
 Lyc e Peroxidase, a 45 kDa protein [24]. 

Allergen Lyc e 1 Lyc e 2 Lyc e 3 Lyc e 4 

Lineage 

Source: Plantae 
Magnoliopsida Order: 
Solanales Species: 
Lycopersicon 
esculentum (Tomato) 

Source: Plantae 
Magnoliopsida Order: 
Solanales Species: 
Lycopersicon 
esculentum (Tomato) 

Source: Plantae 
Magnoliopsida Order: 
Solanales Species: 
Lycopersicon 
esculentum (Tomato) 

Source: Plantae 
Magnoliopsida Order: 
Solanales Species: 
Lycopersicon 
esculentum (Tomato) 

Biochemical Name Profilin 
Beta-
fructofuranosidase  

Non-specific lipid 
transfer protein 2 

Lyc e Glucanase 

Molecular Mass (K Da) 14 50 9 55 
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Allergenicity 

Eleven out of 34 
food-allergic patients 
(32%) display IgE 
binding to both 
purified profilins. 
[25] 

In histamine release 
test, 4 of the 10 CCD-
positive sera from 
patients with tomato 
allergy induced 
releases ranging from 
12% to 82%. [4]. 

A small heat stable 
allergen shows higher 
IgE binding among 
individuals [26] 

They have also been 
recognized as allergens 
involved in 
occupational 
asthma.linear sequences 
recognized by IgE are 
conserved [23] 

Food allergen reported    YES YES YES YES 
Gen Bank Accession 
number 

AJ417553 AF465612 U81996 AAB38064 

Uniprot ID Q93YG7 Q547Q0 P93224 P50694 
 

Table: Different Tomato allergens and summary of their molecular characteristics 
 
Lyc e 1, a profilin appears like a minor allergen 
in Tomato. The recombinant Tomato profilin 
rLyc e 1 demonstrated high sequence identity 
to other allergenic food and pollen profilins and 
was reactive with 22% (11/50) of Tomato-
allergic patients [27].  
In another study of patients with adverse 
reactions to Tomato, 44% presented IgE 
antibodies to Tomato profilin and 35.5% to 
Cross-reactive Carbohydrate Determinants 
(CCDs). Two patients were sensitised to the 
lipid transfer protein Lyc e 3 [28]. 
Lyc e 3, a lipid transfer protein (LTP), is a 
potentially severe food allergen, in particular 
due to its extreme resistance to pepsin 
digestion. Cross-reactivity among foods 
containing LTPs is often accompanied by 
clinical food allergy, frequently including 
systemic reactions [29]. 
 
EPITOPE MAPPING:  
Identification of suitable Tomato allergen for 
specific immunotherapy requires detailed 
characterisation of sites that interact with 
antibodies,B cells and T cells. Antibodies and 
B cells directly interact with native allergens in 
their conformational state, whereas T cells 
interact with broken peptides with help of 
MHC molecules on antigenpresenting cell 
surfaces. Conformational epitopes recognised 
by antibodies contain only few molecules at the 
active site and form a correctly folded 
molecule, hence leading to allergic 
reaction.Typically these epitopes ranged from 
six to ten amino acids in length. 

Moreover, the structure of free [25]and 
linked[30]N-glycans in tomatoes were analysed 
and were shown to contain the plant-
characteristic glycan core with xylose and 
fucose, which is known as IgE binding 
epitope[31]. A further step towards the 
characterization of tomato allergens was the 
work of Petersen et al in 1996 a 52-kDa 
allergen was detected by two-dimensional (2D) 
gel electrophoresis, which was analysed by 
micro sequencing and found to be 
fructofuranosidase. These authors also showed 
that a 1,3-fucose residue linked to the 
terminalN-acetylglucosamineand the 
panallergen profilin [32]are relevant IgE-
binding components in tomato extract. 
 
DIAGNOSIS OF TOMATO ALLERGY 
Skin Prick Test (SPT):SPT is highly used to 
identify the food specific IgE [33]. This can be 
easily performed, safe, cheap and the results are 
available within 15 min.The diagnostic 
accuracy of SPT depends on the quality of the 
food allergen extracts. In this test extract is 
placed on skin by varying concentrations and 
then pricked with the lancet and within few 
minutes symptoms observed as rashes, hives.In 
food allergy testing to several foods like fish, 
milk, egg and peanut, SPT has an excellent 
sensitivity and negative predictive accuracy 
generally >90%, but poor specificity and 
positive predictive accuracy 50–85%[34, 35], 
the only way to control clinical relevanceof 
positive SPTs is by means of controlled oral 
challenges. 
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Radioallegrosorbent Test (RAST):To detect 
specific IgE antibodies to suspected or known 
allergens in vitro.The suspected allergen is 
bound to an insoluble material and the patient's 
serum is added. If the serum contains 
antibodies to the allergen, those antibodies will 
bind to the allergen. Radiolabeled anti-human 
IgE antibody is added where it binds to those 
IgE antibodies already bound to the insoluble 
material. The unbound anti-human IgE 
antibodies are washed away. The amount of 
radioactivity is proportional to the serum IgE 
for the allergen. Major limitation of this test is 
Preparation of food allergen extracts is 
generally difficult and susceptibility to 
inactivating damage occurring during 
extraction. In some reports allergen deficiency 
in natural food extracts havebeen reported for 
certain fruits of the Rosaceae family, soybean 
and peanut. In these foods, a particular class of 
allergen component, belonging to the PR-10 
protein family, is severely under represented or 
even missing, causing false-negative test results 
in patients exclusively sensitized to this group 
of allergens [36–40]. 
Food Challenge Test: The oral challenge is a 
diagnostic test which provides strong evidence 
of a food allergy, and allows the clinician to 
recommend a correct limitation diet. However 
this diagnosis test is not applied to patients with 
a history of a severe immediate systemic 
reaction such as anaphylaxis. The food  is given 
to the patient in fasting conditions, starting with 
a low dose and then Incremental amounts of 
food are given at time intervals normally 15–60 
min, until a positive reaction appears. One 
potential problem of oral food challenges, 
sometimes other activity like exercise is 
required after the test sample taken to elicit the 
symptoms’ and show positive reaction[41]. 
Wrong Tests: Alternative approaches are used 
widely in the diagnosis of food allergy, like the 
measurement of food-specific IgG or IgG4 
antibodies, cytotoxic food tests, kinesiology, 
provocation testing using sublingual or 
intradermal provocation tests or electro dermal 
testing has not been proven by properly 
performed studies [42]. Therefore, these 

approaches cannot be recommended as a 
meaningful element in the diagnosis of food 
allergy. 
 
TOMATO ALLERGY CROSS 
REACTIVITY:  
Allergic patients with response to specific 
allergens can be sometimes develop 
hypersensitivity to others and it has better 
recognised that reactions are occurring to other 
foods containing either the same allergen, or an 
allergen with a very similar protein structure. 
Reactions may be light or severe and this is 
known as allergic cross-reactivity. 
In some cases patients with Tomato allergy 
show multiple sensitisation to other foods and 
Birch pollen also to grass pollen [43]. IgE 
reaction with Tomato protein profilinexhibited 
a high cross-reactivity with profilins from plant 
food sources and Birch pollen.  
Bell pepper profilin -Cap a 2 and the Tomato 
profilin-Lyc e 1 shows 91% identity, whereas 
Tomato profilin from pollen shares only 75% 
identity with Tomato fruit profilin. 
Tomato profilin has also shown high degree of 
identity with Goosefoot pollen profilin; 11 out 
of 34 food-allergic patients (32%) display IgE 
binding to both purified profilins [44]. An 
Italian study shows that profilins are widely 
distributed in plants typically; citrus fruit, 
melon, banana, and tomato. In this study they 
tested two recombinant proteins one is profilin 
rBet v 1 and other is profilin rBet v 2; 
hypersensitivity to the profilin Bet v 2 was 
strongly associated with clinical allergy to 
citrus fruit (39%), Melon or Watermelon 
(67%), Banana (66%), and Tomato 33% in 
patient’s monosensitised to Bet v 2.Cross-
reactivity has also been observed between 
Japanese cedar allergen and tomato; this cross-
reactivity is due to a 20-kDa protein [45]. 
Other studies have reported an association 
between grass pollinosis and sensitisation to 
Tomato, Potato, Green pea, Peanut, 
Watermelon, Melon, Apple, Orange and Kiwi 
(42). A high frequency (50%) of food 
hypersensitivity occurs in patients with allergic 
rhino conjunctivitis. Food allergens seen more 
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frequently were shellfish, Tomato, Rice, and 
Peanut [46]. In an another study reported that 
10-20% of children sensitised to grass pollens 
were also sensitised to Carrot, Celery, Apple, 
Tomato and nuts [47]. 
Further ina study of40 patients with histories of 
adverse reactions to tomato and IgEmediated 
hypersensitivity were enrolled. Tomato, latex, 
and potato components were analysed by SDS–
PAGE immunoblotting. CAP and immunoblot 
inhibition were used to study allergen cross-
reactivity. In that they made Pool A group and 
Pool B group,Patients from group A had a 
mean age of 13.2 years and in group B the 
mean age was 21.7 years.Immunoblotting 
patterns obtained with patient’s sera from pool 
A showed IgE-binding bands to tomato ranging 
from 44 to 46 kDa and a triple band at 67 kDa. 
For latex, there was a strong binding at 44 kDa 
and potato showed a strong band of 44 kDa 
anda 67-kDa triple band.In this study tomato, 
potato, and latex showed a common band of 
44–46 kDa probably corresponding to patatin. 
This protein could be implicated in the high 
cross-reactivity between tomato, latex, and 
potato.Patatin is a glycoprotein found 
in potatoes, tomato and in latex. The main 
function of patatin is as a storage protein but it 
also has lipase activity and can cleave fatty 
acids from membrane lipids[26]. 
 
CLINICAL IMPLICATIONS: 
The increase in the number of allergic patients 
has intensified the attempts to develop 
successful therapeutic approaches. A 
specificimmunotherapy is mainly 
recommended for inhalant allergies, but not for 
food allergies. Strict avoidance of allergenic 
food is the only way to prevent allergic 
responses. So even to improve the quality of 
allergic patient life, production of hypo allergic 
food is essential. 
 
Modified tomato allergen with reduced IgE 
reactivity 
In an approach, RNAi technology was applied 
to down regulate the expression of tomato 
allergen genes. RNAi technology will be 

applied to reduce the amount of both Lyc e 3 
and the known allergen Lyc e 1 [27, 44]in 
tomato fruits.Later, the allergic potency of 
transgenic fruits wasanalysed bymolecular and 
clinical tests. cDNA encoding for these proteins 
was cloned and used to create RNAi constructs, 
whichwas then transformed into tomato plants. 
Gene silencing was verified at transcriptional 
via Northern blotting and translationallevel via 
Western blotting techniques.Further allergenic 
potency of the resulting transgenic fruits was 
subsequently characterized by in vitro 
histamine release assays and by in vivo skin 
prick test. 
In this approach researcher reported the 
identification of a 9 KDa polypeptide in tomato 
peel binding to an immunoglobulin E(IgE), 
designated Lyc e 3. Its partial amino acid 
sequence was determined by N-terminal protein 
sequencing method. Further Sequence 
comparison made which revealed that Lyc e 3 
similar to a nonspecific lipid transfer protein 
(ns-LTP). This ns-LTP encoded by large gene 
families. To identify Lyc e 3 encoding cDNAs, 
tomato expressed sequence tag (EST) databases 
were screened for ns-LTP sequences. The 
comparison result shows the two cDNAs, 
LTPG1 and LTP G2 with high homology to N-
terminal sequence of Lyc e 3, 
wereidentified.Subsequently transgenic tomato 
plants constituently expressing LTPG1 or LTP 
G2 specific double stranded RNA interference 
(dsRNAi) were constructed& tested for 
suppression of Lyc e 3 accumulation.Profilin 
(PFN) is a highly abundant, cytoplasmic 
protein which was found in plants, vertebrates, 
invertebrates and even vaccinia virus [32]. 
Therefore, plant PFNs were characterized as 
pan allergens and can be recognized by IgE 
from food, pollen or latex allergic patients [32, 
48–50].  
In an attempt to produce hypoallergenic 
food,Lyc e 1 encoding a tomato PFN isoform 
was removed from fruits by gene silencing. 
However most important thing is while 
silencing Lyc e 1 caused severe growth 
retardation in a number of plants, emphasizing 
the essential function of profilin. To overcome 
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this problem Lyc e 1 silencing was combined 
with theexpression of profilin from different 
source. It is likely that specific Lyc e 1 IgE can 
berecognized by other plant PFNs, thus a non-
plant profilin, that is yeast profilin(YPFN) in 
this research, was selected tosubstitute Lyc e 1. 
However, the hypoallergenicity of YPFN had 
to be verified before itsexpression in tomato 
plants. Besides the production in E. coli cells, 
YPFN was alsoproduced in tobacco leaves for 
immunological analysis. All patients exhibited 
no IgEbinding to YPFN expressed in E. coli or 
tobacco leaves, with one exception.In only one 
patient, they observed a weak IgE binding to E. 
coli-made YPFN. The ability to induce 
histamine release of recombinant YPFN was 
1000-fold lower than recombinant Lyc e 1 (Fig. 
4b). In addition, the skin reactivity to 
recombinant YPFN was also abolished (Fig. 
4c). The pre-dominant yeast allergens are in the 

high molecular weight range, with endolase as 
the major one. Some proteins in range of 10-15 
kDa exhibited a weak binding capacity in the 
IgE immunoblot. Whether these proteins can 
cause allergic reactions is still unknown. 
However, immunological analysis together 
with clinical assays revealed that yeast profilin 
is not allergenic[51]. 
Lyc e 1 and YPFN shared approximately 30% 
identity in amino acid sequences (Fig. 5a). The 
dissimilarity between these two proteins might 
lead to the formation of different IgE binding 
epitopes. Efficient silencing of Lyc E 3 was 
documented by Northern & Western blotting. 
In both cases,       Lyc e 3 accumulation was 
decreased to level 0.5% of wild type tomato 
protein. Also these assay shows strong 10-100 
fold decrease in histamine release from 
basophils challenged with transgenic fruit 
extract compared with the controlled extracts. 

 

 
Fig. 4: Clinical analysis of transgenic tomato fruits 
(a) Dose-dependent IgE inhibition was performed with serum from a Lyc e 1-sensitive patient (PEI 

131). The patient´s serum was incubated with fruit extracts from non-transformed WT and three 
independent YPFN expressing plants (line 28, 53, 71). Inhibition with recombinant Lyc e 1 was 
used as positive control. (b) Induction of histamine release from stripped human basophils. 
Human basophils from non-allergenic donors were passively sensitized with sera from a Lyc e 1-
sensitive patient (PEI 131). Subsequently, they were stimulated with diluted tomato extracts from 
non-transformed WT, Lyc e 1-silenced (line 15) and YPFN- expressing tomato plants (line 28, 
53). (c) Result of skin prick tests of Lyc e 1-sensitive patients (002, 013) using recombinant Lyc e 
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1; recombinant YPFN; fruit samples from non-transformed wild-type; Lyc e 1-silenced (line 
21.2.3) and YPFN-expressing plants (71.9). SPTs with fruit samples were repeated three times. 

 
 

 

CHART-II:  Major 3 allergens Therapeutic Recommendations 
 
CONCLUDING REMARKS: 
Tomato allergy epidemiological surveys reveal 
that the allergicfrequency is increasing than 
indicated by earlier. Prevalence of Tomato 
allergy in many countries is represent 
significant public health problem in large parts 
of the world. The characteristic N-glycan core 
with xylose and fucose in tomatoes were 
analysed and which is known as IgE binding 

epitope. An ideal strategy for the treatment and 
prevention of Tomato allergy is currently 
absent. Some specific strategies like oral 
desensitisation, use of Quercitine and RNAi 
technology for hypo allergy are only 
hope.Optimal strategies fordown regulating 
adverse immune responses to tomato allergens 
require careful evaluation in preclinical studies 
using T-cell epitopes.One of theimportant 
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considerations is that spatial clustering of 
conformational IgE-binding epitopes on the 
allergen surface might be crucial for allergenic 
activity and might influence the intensity of the 
allergic response. This is also applicable for 
tomato allergens given the high incidence of 
adverse allergic reactions with potentially fatal 
consequences. Therefore, further molecular 
characterisation of tomato allergens, coupled 
with improved understanding of the immune 
mechanisms underlying the allergic response to 
tomato, are essential components for the 
development of immunotherapeutic strategies. 
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