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Introduction
Asthma, as a type of allergic diseases, is a common chronic 
inflammatory disease of the airways characterized by variable 
and recurring symptoms, reversible airflow obstruction, and 
bronchospasm1 and common symptoms of it include wheez-
ing, coughing, chest tightness, and shortness of breath.2 The 
prevalence of asthma has increased significantly since the 
1970s. As of 2011, 235–300 million people were affected glob-
ally, including about 250,000 deaths.3 It is estimated to affect as 
many as 339 million people worldwide according to a report 
from the Global Asthma Network published in 2018.4 Globally, 
asthma is ranked 16th among the leading causes of years lived 
with disability and 28th among the leading causes of burden 
of disease.4, 5 It is estimated that the number of people with 
asthma worldwide may be as high as 334 million according to 
a report from the Global Asthma Network published in 2014.4 
Pathophysiological mechanisms of asthma contain the changes 
occurring in the airways that consist of a chronic eosinophilic 
and lymphocytic inflammation, together with epithelial and 
structural remodeling and proliferation, and altered matrix 
proteins, which underlie airway wall narrowing and bronchial 
hyper responsiveness (BHR). Several inflammatory mediators 
released from inflammatory cells such as histamine and cys-
teinyl-leukotrienes induce bronchoconstriction, mucus pro-
duction, plasma exudation, and BHR. Increased expression 
of T-helper 2 (Th2)-derived cytokines such as interleukin-4 
and 5 (IL-4,5) have been observed in the airway mucosa, and 
these may cause IgE production and terminal differentiation 
of eosinophils. Chemoattractant cytokines (chemokines) 
such as eotaxin may be responsible for the chemoattraction of 
eosinophils to the airways.6-9 Asthma can be divided into two 
principal types named intrinsic and extrinsic asthma. Intrinsic 
asthma triggered by boggy membranes, congested tissues,  

and other native causes such as adrenalin stress or exertion 
and generally develops later in life and virtually nothing is 
known of its causes. Intrinsic bronchial hyperactivity can 
be triggered by infection, drugs such as aspirin. In contrast, 
extrinsic asthma triggered by external agents and allergens. 
Most cases of extrinsic asthma have an allergic origin and are 
caused by an IgE-mediated response to an inhaled allergen.6, 7 

This is the type of asthma commonly diagnosed in early life.  
It carries a better prognosis than extrinsic asthma. Many 
patients with extrinsic asthma may respond to immunother-
apy such as using of recombinant allergens. These exciting 
novel therapies provide not only promise of new therapies 
for asthma but also valuable tools for investigation of asthma 
mechanisms.6, 10 This review provides an overview of using of 
recombinant allergens as new therapeutic options for asthma. 

Allergen
Allergens are antigens capable of stimulating type-I hypersen-
sitivity reaction in atopic individuals through Immunoglobulin 
E (IgE) responses.11, 12 In the other words, allergens are mostly 
innocuous antigens that elicit powerful T helper cell type 2 
(Th2) responses leading to hyper-IgE production and allergy.9 
IgE antibodies, bound to basophils in circulation and mast 
cells in tissue, cause these cells to release chemicals when 
they come into contact with an allergen. These chemicals 
can cause injury to surrounding tissue – the visible signs of 
an allergy. The (detrimental) reaction may result after expo-
sure via ingestion, inhalation, injection, or contact with skin. 
A greater understanding of the molecular features that make 
proteins allergenic will help define new therapeutic targets 
aimed at blocking allergen recognition and protease activity.9 
A classic food allergy is an IgE-mediated reaction manifesting 
as any combination of respiratory, cutaneous, gastrointestinal, 

Recombinant allergens in immunotherapy of asthma
Taiebeh Mohammadi Farsani1,2, Reza Yaghubi-tabar1, Gholamreza Mohammadi Farsani2,3

1Department of Medical Biotechnology, Isfahan (Khorasgan) Branch, Islamic Azad University, Isfahan, Iran.
2Minimally Invasive Surgery Research Center, Iran University of Medical Sciences, Tehran, Iran.
3Department of Clinical Nutrition, School of Nutritional Sciences and Dietetics, Tehran University of Medical Sciences, Tehran, Iran.
*Correspondence to : Gholamreza Mohammadi Frasani, (mohammadigh53@gmail.com)
(Submitted: 18 March 2020 – Revised version received: 06 April 2020 – Accepted: 04 May 2020 – Published online: 26 June 2020)

Asthma is a chronic inflammatory disorder caused by T-cell-mediated inflammation within airways. The prevalence of allergic 
diseases is rapidly increasing so that knowing allergens (characterization and types) and strategies for asthma management, 
prevention, and treatment are very important. The most important strategy is production of recombinant allergens. Many 
of the problems associated with using natural allergenic products for allergy diagnosis and treatment can be overcome with 
use of genetically engineered recombinant allergens. Various recombinant allergens are now emerging as strong candidates 
for allergen-specific immunotherapy. Extrinsic asthma (a type of asthma) may respond to immunotherapy such as using of 
recombinant allergens. These exciting novel therapies provide not only promise of new therapies for asthma but also valu-
able tools for investigation of asthma mechanisms. This review describes strategies for asthma management, prevention, and 
treatment and especially recombinant allergens and also recent progresses in the molecular biology of recombinant allergens 
and then advantage and disadvantage of these allergens are explained. There are many methods for producing allergens such 
as extraction of serum, Ro/SS-A anti-Ro/SS-A system, using Solid-Phase Immunoadsorption system and finally recombinant 
technology for producing recombinant allergens. Recombinant allergens can be expressed in many systems such as bacteria, 
yeast, insect cells, animal cells, and transgenic plants. We describe recombinant allergens produced in these systems. The 
obtained results hold promise that recombinant allergen-based immunotherapy will improve current immunotherapy prac-
tice and may open possibilities for new treatment strategies and possibly even for prophylactic vaccination.



89

Review

Recombinant Allergens in Immunotherapy of AsthmaTaiebeh Mohammadi Farsani et al.

J Contemp Med Sci | Vol. 6, No. 3, May–June 2020: 88–94

cardiovascular, and pulmonary symptoms. The most com-
monly implicated foods include cow’s milk, egg, peanut, tree 
nut, soy, wheat, shellfish, and fish.13 

Progress in molecular biology and analytical chemistry 
in the past two decades have facilitated the identification of 
food allergens and their sequential IgE-binding epitopes. The 
production of recombinant allergens and the use of three- 
dimensional structural analysis have also contributed to this 
progress. Although there are a number of limitations associ-
ated with studies of food allergen components and epitopes, 
the detection and quantification of serum IgE antibodies spe-
cific to allergen components and epitope peptides are useful 
for the diagnosis and prognosis of food allergy. In addition, 
clarification of the sensitization patterns of allergen compo-
nents in individual patients might facilitate allergen-specific 
immunotherapy of food allergy. However, numerous issues 
remain to be investigated. For example, conformational IgE 
epitopes and T-cell epitopes have not yet been identified  
for most food allergens, even those for which the three- 
dimensional structure has been determined. Moreover, many 
allergens remain unidentified because of biodiversity, espe-
cially in seafood, and the disposition and digestion of food 
allergens after ingestion have not been clarified.14

Classification and Characterization of 
Allergens
Understanding of classification of allergens is important 
because allergic patients are sensitized by a variety of allergens. 
Some of them are common such as food allergens (the most 
common are milk , fruit, fish, eggs, and nuts), pollen, mold, 
house dust (contains mites as well as dander from house pets), 
venom from insects (such as bees, wasps, and mosquitoes), or 
scorpions, plant oil (especially poison ivy, oak, or sumac).15 

There are many types of allergens such as oligosaccharides 
and proteins allergens. Protein allergens are very important 
because they are most abundant allergen in our body and  
environment.11, 15

Characterization of Allergens
Allergens are derived from proteins with a variety of bio-
logic functions, including proteases, ligand-binding pro-
teins, structural proteins, pathogenesis-related proteins, lipid 
transfer proteins, profilins, and calcium-binding proteins. 
Biological function, such as the proteolytic enzyme allergens 
of dust mites, might directly influence the development of  
IgE responses and might initiate inflammatory responses in 
the lung that are associated with asthma. Intrinsic structural or 
biological properties might also influence the extent to which 
allergens persist in indoor and outdoor environments or retain 
their allergenicity in the digestive tract. Analyses of the pro-
tein family database suggest that the universe of allergens 
comprises more than 120 distinct protein families. Structural 
biology and proteomics define recombinant allergen targets 
for diagnostic and therapeutic purposes and identify motifs, 
patterns, and structures of immunologic significance.15

Peanut allergy is of particular worry given that it leads 
to fatal reactions more commonly than other foods. In 
study evaluating fatal food reactions, 62.5% of fatalities were 
thought to be by reason of peanut. Peanut allergy can develop 
in adulthood or childhood and is not as likely to be outgrown. 
A recent study found that a lower peanut-specific IgE level and 

a smaller wheal size on peanut SPT anticipated a higher rate of 
resolution of peanut allergy.13 

Fish allergy can develop in adulthood. Clinical cross- 
reactivity between fish is 50%; consequently, all fish should  
be abstained unless an oral challenge confirms tolerance to 
specific fish. Most patients with fish allergy are able to tolerate 
shellfish and vice versa.13

Nonceliac gluten sensitivity is a clinical entity with GI and 
extraintestinal features that requires exclusion of CD and WA 
for proper interpretation because of the overlapping particu-
larity of these disorders .16

Food allergenic chitinases are a relatively small group of 
proteins, but their relevance as allergens cannot be underes-
timated given their existence in highly consumed fruits and 
plant derivatives. It is therefore necessary to have a clear repre-
sentation of their diffusion, allergenic potency, and structural 
characteristics. We have reported an updated collection of all 
the allergenic chitinases identified in food, including infor-
mation on their molecular analysis. The confirmation that 
the allergenicity of chitinases is not limited to the hevein-like 
chitin-binding module and the identification of the first aller-
genic chitinase outside of the plant kingdom. These findings 
indicate that further efforts are still needed to achieve a robust 
characterization of allergenic chitinases (and also of all the 
other allergens).17

Classification of Allergens
Structural Classification of Allergens
A structural classification of allergens whose three- 
dimensional structures have been experimentally determined 
or inferred from sequence similarity showed a restricted  
distribution similar to the distribution of allergens into 
sequence-based Pfam families (a large collection of protein 
families). Allergens were found in all structural classes, as 
defined by SCOP (Structure Classification of Protein).11,15,18 

Structural classes of all protein families that contain allergens 
are classified in all α proteins (392 superfamilies), all β proteins 
(300 superfamilies), α and β proteins (a/b) (221 superfami-
lies), α and β proteins (a+b) (424 superfamilies), multidomain 
proteins (48 superfamilies), membrane and cell-surface pro-
teins (90 superfamilies), small proteins (114 superfamilies), 
and coiled coil proteins(50 superfamilies).18

Functional classification of allergens
One-sixth of all allergens in AllFam (119 allergens) were 
inferred to possess hydrolase activity. Half of them (58 aller-
gens) were proteases, such as trypsin-like and subtilisin-like 
serine proteases (14 and 13 allergens, respectively), and 
papain-like cysteine proteases (10 allergens). Other hydro-
lytic enzymes included polygalacturonases (8 allergens), 
lipases (8 allergens), and ribosome-inactivating proteins  
(8 allergens).18

Many allergens bound metal ions. These included calci-
um-binding allergens from the EF-hand family (32 allergens), 
serum albumins (12 allergens), globins (9 allergens), enolases 
(9 allergens), and Fe/Mn superoxide dismutases (7 allergens). 
Allergens with lipid-binding activity comprised nonspecific 
lipid transfer proteins (nsLTPs) from the prolamin super-
family (28 allergens), serum albumins (12 allergens), and 
lipocalins (9 allergens). Although not annotated in the Gene 
Ontology (GO) database, lipid-binding activity was shown for 
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allergens from several other families, such as Bet v 1-related 
allergens that bind plant steroids.18 

The nonmetabolic biologic process associated with the 
greatest number of allergens was transport. This group of 
allergens comprised lipid-binding proteins, such as the nsLTPs 
(28 allergens) and lipocalins (21 allergens), as well as general 
carrier proteins, such as serum albumins (12 allergens) and 
caseins (12 allergens). Many allergens from the cupin and 
prolamin superfamilies (26 and 22 allergens, respectively) 
were annotated as nutrient reservoirs.18

Of the 203 allergens without GO annotations, 112 
were not assigned to a protein family, in most cases because  
their sequences were too short. The remaining 91 sequences 
were grouped into 17 AllFam families, with tropomyosins 
(34 allergens), group 2 mite allergens (10 allergens), thau-
matin-like proteins (9 allergens), Ole e 1–related proteins  
(9 allergens), and pectate lyases (9 allergens) as the prevailing 
families.18

There are several epitopes on the surface of protein anti-
gens that are flexible and bind with antibodies.19 Allergen 
proteins are a category of antigens that interact with IgE. It is 
thought that fragments unique to allergens, and that are not 
found in nonallergen proteins are located at the surface of these 
proteins.20 Fragments unique to allergens that have potential 
flexibility for binding with IgE are thus thought to exist.11

Allergens and air pollutants cause mitochondrial dys-
function and mtROS-mediated systemic inflammation, which 
is crucial in the pathogenesis of allergy, asthma, and MetS, 
individually. Research is increasingly providing evidence that 
inflammation during any one of these conditions can drive the 
pathogenesis of another, establishing a bidirectional cause-
and-effect relationship. With increased persistence of air 
pollutants and allergies, a common effective therapy for the 
comorbidities is needed. While mitochondrial antioxidant 
coenzymes Q10 and Mito Q are an effort in that direction and 
have entered clinical trials, mitochondrial transfer therapy is 
potentially promising in skewing the cellular heteroplasmy 
in favor of healthy mitochondrial numbers and has met with 
success in many experimental animal models. Mitochondrial 
targeted therapy, therefore, merits greater research focus in 
mtROS-linked disorders.21 

Lipocalins may, independent of their mammalian other 
animal, or plant origin, house siderophore ligands, which 
critically determine their innate immunomodulatory as well 
as allergenic characteristics. It has been shown that in loaded 
state human lipocalins induce regulatory T cells, whereas 
empty lipocalins rather promote Th2 responses and inflamma-
tion. To this end, the interplay between exogenous lipocalins 
and human LCNs is not resolved.22

Strategies for Asthma Management, 
Prevention, and Treatment
During the past two decades, many scientific advances have 
improved our understanding of asthma and our ability to 
manage and control it effectively. Here, we will describe sev-
eral strategies for asthma management and prevention that 
were explained in the following.

Lifestyle Modification
Avoidance of triggers is a key component of improving control 
and preventing attacks. The most common triggers include 

allergens, smoke (tobacco and other), air pollution, non-se-
lective beta-blockers, and sulfite-containing foods.1 Cigarette 
smoking and second-hand smoke (passive smoke) may reduce 
the effectiveness of medications such as corticosteroids.23 Dust 
mite control measures, including air filtration, chemicals to 
kill mites, vacuuming, mattress covers, and other methods had 
no effect on asthma symptoms.24

Using of Drugs
These drugs are included corticosteroids,24 beta-adrenergic 
receptor agonists,25-27 anticholinergic drugs,28 theophylline,29-34 

leukotriene modifiers,35 cromolyn,35 and nedocromil.36, 37 

Allergen-Based Immunotherapy
Immunotherapy is a therapy designed to induce changes 
in a patient’s immune status in order to treat disease.38 
Immunotherapy for allergic diseases represents an important 
but largely unmet medical need. Conventional immunother-
apy suffers from several breakdowns related to the quality of 
the extracts used, the risk of inducing anaphylactic reactions, 
and the extremely long treatment time but recently in immu-
notherapy for allergic diseases, using of immunologic agents 
to therapically enhance or suppress the immune system are 
common. Agents used in immunotherapy include monoclo-
nal antibodies, vaccines, IgE blocker, and recombinant aller-
gens. These agents may also have a direct antitumor effect.39, 

40 New therapeutic strategies based on recombinant technol-
ogy include peptide-based vaccines, engineered hypoallergens 
with reduced IgE-binding properties, nucleotide-conjugated 
vaccines that promote Th1 responses, and the possibility of 
developing prophylactic allergen vaccines.41 

Many of the problems associated with using natural  
allergenic products for allergy diagnosis and treatment can 
be overcome using genetically engineered recombinant 
allergens.42 

Methods for Supply Allergens
There are many methods for gaining allergens contained such 
as the Ro/SS-A anti-Ro/SS-A system,43-46 using solid-phase 
immunoadsorption system,47 extraction of serum,48 recombi-
nant technology.12, 42, 49-51

Ro/SS-A Anti-Ro/SS-A System
This system has achieved increasing diagnostic and pathoge-
netic relevance and several groups have attempted to isolate 
and characterize this cellular antigen. The methods commonly 
employed in the isolation of Ro/SS-A antigen rely on the use 
of immune affinity columns using naturally occurring specific 
autoantibodies.43, 44 However, this approach is limited because 
of low yield and poor standardization. Moreover, a partial 
denaturation of the antigen can occur during the elution pro-
cedures. In the present work, we describe a simple method  
for the biochemical purification of Ro/SS-A antigen from 
human spleen by fast protein liquid chromatography (FPLC).45 

Dong-Hai et al (1998) isolated Ro/SS-A antigen from human 
spleen by a two-step procedure. In the first step, most of the 
nonantigenic material was removed by means of ammonium 
sulphate precipitation and ion exchange chromatography. 
The final purification was obtained by passing the Ro/SS-A-
contaming fractions twice through a Mono Q ion exchange 
FPLC column. The purified antigen showed identical 
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immunoreactivity with crude material on CIE and was com-
posed of two polypeptides with a molecular weight of approx-
imately 60,000 and 55,000, respectively, on SDS-PAGE, both 
reacting on Western blotting with a panel of anti-Ro/SS-A 
antisera. This system permits milligrams of highly purified 
antigen to be obtained from grams of human spleen.46

Using Solid-Phase Immunoadsorption  
System
Koon Yan Pak et al (1983) extracted Circulating Gastrointestinal 
Cancer Antigen by using of solid-phase immunoadsorption 
system of monoclonal antibody-coupled membrane. This sys-
tem is an immunoadsorption system of monoclonal antibody 
immobilized on a polyolefin alloy fiber. This methodology 
provides a selective and convenient means of removing any 
targeted substance by monoclonal antibody from the serum, 
and thus overcomes many of the shortcomings associated with 
conventional plasmapheresis.47

Extraction from Serum
Terry et al extracted the carbohydrate-defined class of Ia anti-
gens from murine spleen cells and serum. The final extract 
contains mostly glycolipid, with small amounts of contami-
nating phospholipids and little or no protein.48

Recombinant Technology for Producing 
Recombinant Allergens
Recombinant technologies, as a part of biotechnology, devel-
oped in the 1980s for cloning cDNA from low-abundance 
mRNA permitted the cloning of allergens.49 Recombinant 
allergens will enable innovative new strategies for allergen 
immunotherapy to be developed. These include peptide-based 
vaccines, engineered hypoallergens with reduced reactivity for 
IgE antibodies, nucleotide-conjugated vaccines that promote 
Th1 responses, and the possibility of developing prophylactic 
allergen vaccines.52 A great variety of recombinant plant, mite, 
mold, mammal, and insect allergens have been expressed in 
heterologous hosts (e.g., Escherichia coli), their cDNA being 
used as a template.15, 49 

Many of the problems associated with using natural aller-
genic products for allergy diagnosis and treatment can be over-
come using genetically engineered recombinant allergens.52 

Recombinant allergens have been used for successful in vitro, 
as well as in vivo, allergy diagnosis, and work is in progress to 
produce recombinant allergen derivatives with reduced ana-
phylactic potential to improve current forms of immunother-
apy. Recombinant allergens have proven to be valuable tools to 
investigate T-cell and B-cell recognition of allergens as well as 
to study mechanisms of specific IgE regulation. The immuno-
logic equivalence of many relevant recombinant allergens with 
their natural counterparts has been demonstrated. The num-
ber of biologically active recombinant allergens available for 
experimental, diagnostic, and therapeutic purposes is increas-
ing tremendously.42 Recombinant allergens offer the perspec-
tive of molecule-based allergy diagnosis and consequently safe 
and patient-tailored immunotherapy.12 Allergens have diverse 
biological functions (they may be enzymes, enzyme inhibi-
tors, lipocalins, or structural proteins). Recombinant allergens 
show comparable IgE antibody binding to natural allergens 
and show excellent reactivity on skin testing and in in vitro 
diagnostic tests.52

Advantages and Disadvantages of 
Recombinant Allergens 
Recombinant allergens have many advantages that make them 
as drugs for treatment of asthma.12, 42 By using recombinant 
DNA technology for producing recombinant allergens, we 
use molecules with defined amino acid sequence and other 
advantages that are preparations of consistent pharmaceuti-
cal quality, all batches of one allergen derive from the same 
master cell bank, avoidance of possible contamination and 
the risk of infectious agents, dosage in mass units in respect 
of all components: absolute standardization, inclusion of only 
the relevant proteins, optimization of the dosage of all com-
ponents of a preparation, possibility to tailor preparations 
to a patient’s sensitization profile, precise monitoring and 
investigation of mechanisms underlying treatment, option to 
create genetically engineered variants (e.g., with reduced IgE  
reactivity).12,42,51 Although recombinant allergens have some 
disadvantages such as each allergen has to be developed by 
using a specific approach, for those allergens occurring in 
many isoforms, there is a need to choose the most relevant,  
it might be necessary to include >1 isoallergen in cases of  
limited identity, There are high development costs in relation 
to limited market potential.51

Expression Systems of Recombinant 
Allergens
High-level expression systems have been developed to pro-
duce recombinant allergens in bacteria,53-62 yeast,63-66 insect 
cells,67-71 transgenic plant,72-75 animal cells, and transgenic  
animal.76-79 These are argued in the following sections.

Bacteria
Bacterial system has the advantage that it is easy to handle and 
often results in high expression levels of the recombinant pro-
tein. However proteins expressed in E. coli often accumulate 
in insoluble inclusion bodies, and therefore require chemical 
refolding procedures to obtain the protein in a native, biolog-
ical active form.53 Furthermore, bacterial expression systems 
lack the ability to perform protein glycosylation, and therefore 
allergens that normally occur as glycoproteins are expressed 
devoid of carbohydrate moieties. In the case of the glyco-
protein Phl p 1, the group 1 allergen of the grass P pratense, 
expression without the carbohydrate component appears not 
to have any appreciable effect on IgE antibody binding or 
T-cell reactivity54, 55 or on the ability to induce allergen-specific 
IgG1 and IgG4 responses.56 Valenta et al (2010) described that 
expression of rBet v 1 and rBet v 2 similar to the natural aller-
gen was also readily accomplished in E coli.19.57 In the other 
study, synthetic genes coding for 2 hybrid proteins consisting 
of reassembled Der p 1 and Der p 2 fragments with (recom-
binant Der p 2 [rDer p 2]/1C) and without (rDer p 2/1S) cys-
teines were expressed in E. coli and purified to homogeneity 
by means of affinity chromatography.58 Recombinant Fel d 1 
chains expressed individually in E. coli do not bind IgE as well 
as natural allergen but can be combined and refolded to pro-
duce immunoreactive recombinant Fel d 1.59-61 Hyaluronidase 
(Hya) is one of several allergens in honeybee venom, has been 
cloned62 and expressed as a recombinant protein in E. coli.53
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Yeast
Chua et al.63 in 1992 produced a high level of Der p I from 
a Cup1 gene cassette from pYELC5-13T in Saccharomyces  
cerevisiae.63 Allergens that did not initially fold correctly in 
E. coli were eventually produced in other hosts. The hornet 
allergen Dol m 5 is produced as a well-folded allergen when 
expressed in the yeast Pichia pastoris.64 Cenk Suphioglu et al in 
Australia expressed Cyn d 1 (from Bermuda grass) in the yeast 
P. pastoris.65 Patricia Barral reported the expression of the olive 
pollen allergen Ole e 6 in P. pastoris as a soluble and stable pro-
tein. Purification to homogeneity, molecular, spectroscopic, 
and immunological characterization is also described.66 

Insect Cells
Baculovirus vectors allow the expression of large foreign gene 
products from single proteins under 20 kDa to enzymes and 
multimeric protein assemblies over 1 million Daltons,67, 68 
Furthermore, this system is adapted for simultaneous expres-
sion of several foreign gene, using a single recombinant bacu-
lovirus.69 Dolm5 from the white-faced hornet (Dolichovespula 
maculate) be cloned with recombinant DNA technology.70  

One of several allergens in honeybee venom named Hya 
expressed as a recombinant protein in baculovirus-infected 
insect cells.53 Acid phosphatase (Api m 3) is a major allergen 
in honeybee (Apis mellifera) venom. Recombinant Api m 3, 
expressed in Trichoplusia ni cells. The availability of recom-
binant Api m 3 provides a tool for both the development of 
improved diagnostic tests and the design of safer and more 
effective immunotherapeutic approaches for honeybee venom 
allergy.71

Transgenic Plant
Smart et al72 produced a genetically modified (GM) plant, 
narrow leaf lupin (Lupinus angustifolius L.), expressing a gene 
for a potential allergen (sunflower seed albumin) (SSA-lupin) 
and demonstrate that a GM plant-based vaccine can promote 
a protective immune response and attenuate experimental 
asthma, suggesting that plant-based vaccines may be poten-
tially therapeutic for the protection against allergic diseases.72 
Bet v 1 from birch pollen (Betula verrucosa) is one of the first 
allergens that ca be cloned with recombinant DNA technol-
ogy.69, 70 Scientist can produce a transgenic rice plants express-
ing mouse dominant T cell epitope, peptides of Cry j I and Cry 
j II allergens of Japanese cedar pollen as a fusion protein with 
the soybean seed storage protein glycinin. Under the control 
of the rice seed storage protein glutelin GluB-1 promoter, the 
fusion protein was specifically expressed and accumulated in 
seeds at a level of 0.5% of the total seed protein.75

Animal Cells 
Der p 1, a major allergen from Dermatophagoides pteronyssi-
nus, which plays a prominent role in IgE-mediated immediate 
hypersensitivity reactions including asthma be cloned with 
recombinant DNA technology76 and be expressed as a recom-
binant precursor form of Der p 1, recProDer p 1,77 secreted by 
anchorage-dependent CHO cells cultured in cell factories. To 
increase the ProDer p 1 expression level and purification yield, a 
recombinant CHO-K1 clone was adapted78 to growth in serum-
free suspension culture. In a study, high-level expression of 
recProDer p 1 were obtained in cultures of the adapted CHO-
K1 cell line (4846-6) in a controlled stirred tank bioreactor.79

Conclusion and Perspective of 
Recombinant Allergens
The prevalence of asthma is rapidly increasing so that using of 
allergen–based immunotherapy for the treatment and even-
tually prevention of IgE-mediated allergy are developing. The 
broad applicability of allergen-specific immunotherapy is lim-
ited by the poor quality and allergenic activity of natural aller-
gen extracts that are used for the production of current allergy 
vaccines. Many of the problems associated with using natural 
allergenic products for allergy diagnosis and treatment can be 
overcome with the use of genetically engineered recombinant 
allergens. Recombinant allergens are effectively proteins that 
can be produced at will, under defined conditions, and puri-
fied with use of single-step procedures such as affinity chroma-
tography. The expression of a recombinant allergen molecule 
could be a suitable strategy for the development of in vitro 
diagnosis test as well as for specific immunotherapy. This has 
tremendous advantages in terms of quality control and stan-
dardization. Although there are some problems, such as low 
expression and production of misfolded proteins, in process 
of using of recombinant technology. Problems in recombinant 
allergen expression in a particular vector can be overcome 
by choosing a different expression system or by engineering 
the allergen sequences that enable the protein to assume the 
correct tertiary structure. Recombinant technology holds the 
promises that recombinant allergen-based immunotherapy 
will improve current immunotherapy practice and may open 
possibilities for new treatment strategies and possibly even for 
prophylactic vaccination.
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