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Abstract: Allergen specific immunotherapy (ASIT) and environmental control are the only etiologic 

treatments of allergic rhino-conjunctivitis, asthma and atopic dermatitis. The clinical benefit of ASIT 

relies on the selection of the patients and the identification and administration of the allergen, or aller-

gens. Different routes of administration have been investigated, including subcutaneous, intradermal, epicutaneous, sub-

lingual, inhaled, or intra-lymphatic. While subcutaneous and sublingual allergen specific immunotherapy may require 

from 3 to 5 years of treatment, clinical efficacy with intra-lymphatic treatment can be achieved after 3 injections. The 

most severe side effect of ASIT is anaphylaxis. Novel approaches are being investigated to reduce the allergenicity of 

immunotherapy vaccines, maintaining immunogenicity. Peptide immunotherapy has been directed mostly against auto-

immune diseases, but the use of synthetic peptides for ASIT is a promising field in basic science, applied immunology and 

in clinical development. Short synthetic peptides bear allergen-specific CD4 T-cell epitopes which induce tolerance by 

stimulating regulatory (Treg) and Th1 cells. In the present patent review, we describe new trends in allergen immunother-

apy using peptides, which, from a clinical point of view, are promising.  

Keywords: Allergen peptides, allergen specific immunotherapy, Blomia tropicalis, Dermatophagoides pteronyssinus, 

subcutaneous, sublingual, intradermic, intralymphatic. 

INTRODUCTION 

 Allergen specific immunotherapy (ASIT) and environ-

mental control are considered as the only etiologic treatments 

of allergic diseases, such as allergic rhino-conjunctivitis, 

asthma and atopic dermatitis. It is firmly established that ASIT 

can alter the natural course of the disease [1, 2]. The admini-

stration of increasing doses of an allergen extract by subcuta-

neous, sublingual, intradermic, or intradermal routes, modu-

late immune response of the allergic individual It has been 

demonstrated that ASIT modifies disease course and conse-

quently is clinically efficient. ASIT interferes with basic im-

munological mechanisms related to the disease, and it induces 

tolerance. Treatment results in persistent reduction, disappear-

ance, or even cure of the allergic symptoms. The clinical bene-

fits of ASIT rely on the selection of the patients and the identi-

fication and administration of the allergens. While the tradi-

tional route of administration is subcutaneous (SCIT), in the 

recent years, other routes have been investigated, such as sub-

lingual, inhaled, intra-dermal, epicutaneous or intra-lymphatic. 
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 Currently, only non-modified, or aldehyde modified al-

lergen preparations are available in the market. The use of 

non-modified allergen extracts is associated with an in-

creased amount of adverse reactions during treatment, espe-

cially during the build-up Phases [3, 4]. The most severe side 

effect is anaphylaxis [5]. Thus, this treatment requires pre-

caution from patients, attending doctors, and medical per-

sonnel. Novel approaches are being investigated to reduce 

the allergenicity of immunotherapy vaccines while retaining 

the immunogenicity of the allergen molecules. 

 The recommended duration of ASIT is usually from 3 to 

5 years for sublingual and subcutaneous treatments, whereas 

for intra-lymphatic treatments, efficacy can be reached after 

3 injections, although long term efficacy studies are not 

currently available. In general, the treatment course is di-

vided into two Phases: the step up or increase dose Phase and 

the maintenance Phase. The recommended maintenance it 

involves injections every 4 weeks. After each injection, the 

patient has to remain under medical surveillance for 30 min-

utes due to the risk of anaphylactic reactions even though are 

extremely rare. The clinic center should be equipped to sup-

port emergency treatment [6]. ASIT is dose dependent [7], 

however, the allergen dose depends upon the appearance 

systemic reactions.  
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 One approach that is gaining considerable attention and 

support is the use of short synthetic peptides bearing aller-

gen-specific CD4 T-cell epitopes which induce tolerance by 

stimulating regulatory (Treg) and Th1 cells [8, 9]. Short pep-

tides exhibit a significantly reduced capacity to crosslink 

immunoglobulin (Ig)E and consequently do not activate mast 

cells and basophils due to the lack of tertiary structure [10]. 

Peptides and anti-peptide antibodies are used in biochemistry 

and molecular biology for the purification and characteriza-

tion of specific oligopeptides and proteins, as well as for the 

identification and mapping of antibody binding sites. Anti-

genic determinants are classified into linear and non-linear. T 

cell epitopes correspond to linear antigen peptide fragments, 

that directly bind to major histocompatibility molecules 

(MHC) displayed in the cell surface of antigen presenting 

cells (APC), Non-linear epitopes are composed of non-

contiguous residues which are not adjacent in the protein 

primary sequence but become contiguous by a three-

dimensional folding or epitope configuration. Short amino 

acid fragments derived from the parent protein antigen may 

induce, or increase, immune response. There are several 

studies that have shown that short T cell epitope-based pep-

tides of major allergens are sufficient to effectively treat cat 

[11, 12] and bee venom [13, 14] allergies.  

 Progress has been reported in cat immunotherapy using 

peptides. A newer version of a PIT vaccine (Cat-PAD) with 

a reduced number of peptides (from 27 in early studies to 7) 

and thioglycerol to prevent cross-linking of IgE has been 

developed [15]. In a Phase IIa clinical trial, a single in-

tradermal dose was well tolerated. A follow up study, evalu-

ated 2 regimens of Cat-PAD peptide immunotherapy in 202 

patients with cat allergy [16]. Patients received 6 nanomolar 

Cat-PAD injections every 4 weeks (total of 4 injections). 

Afterwards, and for 4 successive days, they were placed in 

an exposure chamber to determine whether the active treat-

ment improved allergic rhino-conjunctivitis symptoms. They 

found beneficial effects in the first year of treatment. Patients 

who received active treatment experienced persistent reduc-

tion in symptoms 1 year after the 4 injections [16]. This data 

suggests that synthetic peptides may offer an easier immuno-

therapy strategy without requiring dose escalation and that 

the clinical benefits may last for up to 1 year. 

 Recent patents to improve allergen immunotherapy vac-

cines have been published by our group in this issue [17]. 

1. PIT WITH HOUSE DUST MITE PEPTIDES 

A. Fusion Proteins with Representation of Different Al-

lergens: Vaccine Proposal for Mite Allergies (EP2727934) 

 The inhalation of house dust mites (HDM) is one of the 

most important risk factors associated with the development 

of allergic rhinitis, asthma and rhino-conjunctivitis world-

wide [18]. More than 50% of all allergic patients suffer from 

HDM-allergy. The species that are most often implicated in 

allergic reactions belong to the genus Dermatophagoides, 

namely Dermatophagoides pteronyssinus and Dermato-

phagoides farinae. Their optimal growth conditions include 

temperatures of about 25ºC and relative humidities above 

70%. In tropical and sub-tropical regions, Blomia tropicalisis 

also very common, being, in some cases, the predominant 

mite species in house dust. In these regions, individuals al-

lergic to mites are mostly sensitized to D. pteronyssinus and 

B. tropicalis [19]. 

 The patent EP2727934 reports a vector referred as 

pET45b/PF3a constituted by 5852 base pairs and a vector 

referred as pET45b/PF14c constituted by 5719 base pairs, 

which, when introduced into Escherichia coli, allows the 

expression of recombinant proteins PF3a having 196 amino 

acids and PF14c having 152 amino acids [20]. PF3a com-

prises different fragments of allergens from the mite species 

B. tropicalis and D. pteronyssinus; Blo t 5, Der p 2, Blo t 10, 

Der p 8, Blo t 8, Der p 1, Der p 2 and Der p 7.  

 PF14c corresponds to different fragments of 5 allergens 

from mite B. tropicalis, Blo t 5, Blo t 8, Blo t 10, Blo t 12 y 

Blo t 13 [20]. According to the present invention, this poten-

tial vaccine to treat mite allergy is characterized by an amino 

acid sequence selected from the group consisting of PF3a 

and PF14c or a mix thereof [20]. Authors have shown that 

these polypeptides have low allergenicity but more studies 

are needed to evaluate if this vaccine is useful. 

B. Peptide for Vaccine Design (US20140186403) 

 The authors of the present invention have discovered that 

the mix of peptide fragments from the mite allergens Der p 

1, Der f 1, Der p 2, Der f 2, Der p 7 and Der f 7 in allergy 

vaccines are useful in treating allergic individuals [21]. The 

peptides have been selected to retain T cell specificity whilst 

being small enough in size do not possess significant tertiary 

structure that would enable them to retain the conformation 

of an IgE-binding epitope. Authors have produced peptide 

combinations with the following features:  

- The combined peptides bind strongly to the seven most 

common human MHC Class II HLA-DRB1 allotypes 

selected by EpiMatrix analysis. 

- The peptide combination gives significant stimulation of 

cytokine release (IFN-     and IL-13) in HDM allergic in-

dividuals. 

 More clinical trials are needed to assess efficacy and 

safety for threating HDM allergic patients with this PIT. 

2. HYPOALLERGENIC VARIANTS OF THE MAJOR 

ALLERGEN FROM BETULA VERRUCOSA POLLEN 

(EP2201031) 

 Bet v 2 is a 14 kDa allergic protein from Betula verru-

cosa. Bet v 2 belongs to the profilin family, which are ubiq-

uitous cytoplasmic proteins involved in the regulation of the 

cytoskeleton of eukaryotic cells. Profilins have been identi-

fied as allergens in the pollen from trees, grasses and weeds 

and in many fruits and vegetables. It is therefore defined as a 

panallergen, despite the fact that they are only allergenic 
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(bind specific IgE) in 20% of the patients allergic to pollen 

[22]. The high sequence homology, greater than 60% in most 

plant profilins of various origins, causes cross-sensitization 

not only with pollen from botanically related and unrelated 

plant species, but also between pollen and vegetable foods 

[23] or between pollen and latex [24]. Many studies have 

confirmed the immunologic equivalence of profilins. It has 

been shown that specific IgE from patients sensitized to a 

specific profilin are able to cross react to profilins of differ-

ent origins. The IgE binding to different profilins can be mu-

tually inhibited [23]. The high degree cross-reactivity be-

tween different profilins allows the use of a single profilin 

for allergy diagnosis. Recombinant Bet v 2 is often used as 

the allergen of choice for profilin-specific IgE determina-

tions [25]. The authors of this potential vaccine provide in-

formation about hypoallergenic sequence variants of Bet v 2, 

nucleic acid encoding them, pharmaceutical compositions 

containing the same and their use in the prophylaxis and 

therapy of allergic diseases caused by pollen of the birch tree 

B. verrucosa [26]. Authors have replaced one or more amino 

acid residues within the sequence of Bet v 2 rendering it less 

reactive to IgE antibodies. The variants obtained by substitu-

tion of one, or more residues are identified as SEQ ID NO:2 

(1 residue substitution), SEQ ID NO:3 (1 res. subst.), SEQ 

ID NO:4 (2 res. subst.), SEQ ID NO:5 (3 res. subst.) and 

SEQ ID NO:6 (3 res. subst.). The IgE reactivity of the pro-

teins SEQ ID NOs: 2-6 was tested in an ELISA assay with a 

pool of sera of allergic patients. As compared to the wild-

type (wt) a mean reduction of IgE reactivity was observed 

for Bet v 2 allergen (SEQ ID NO: 1), a 92% (SEQ ID NO: 

2), 13% (SEQ ID NO:3), 97% (SEQ ID NO:4) and 93% 

(SEQ ID NO.s:5 and 6). These results were confirmed by 

RAST inhibition. 

 In experiments performed with Balb/c mice, the Bet v, 

the 2 wild-type allergen, and the hypoallergenic protein SEQ 

ID NO: 5 were able to induce an IgG-specific immune re-

sponse [26]. 

 This invention provides an interesting vaccine for use in 

profilin allergic patients who now only have the possibility 

of avoidance measures. 

3. HYPOALLERGENIC MUTANT POLYPEPTIDES 

BASED ON FISH PARVALBUMIN (US20140121356) 

 Milk, egg, peanuts, tree nuts, shellfish and fish represent 

the most important sources of allergens in IgE mediated food 

hypersensitivity [27]. Parvalbumins, small calcium-binding 

proteins, show a remarkable resistance to heat, denaturing 

chemicals and proteolytic enzymes. These proteins are pre-

sent in high quantities in the white muscle of lower verte-

brates and in lower amounts in fast twitch muscles of high 

vertebrates. Parvalbumins have been identified as major fish 

allergens and responsible of cross-reactivity [28, 29]. These 

proteins belong to the EF-hand superfamily of calcium-

binding proteins. Parvalbumins contain three EF-hand [30], 

AB, CD and EF sites. CD and EF sites are paired to form a 

stable domain capable of binding two cations Ca
2+

 or Mg
2+

. 

However, AB is unable to bind cations and acts as a stabiliz-

ing element [31].  

 The authors of the present invention produced the first 

recombinant fish parvalbumin (rCyp c 1.01) with immu-

nological features similar to the natural allergen [32]. rCyp 

1.01 reacted with IgE from all patients allergic to fish tested. 

It induced specific and dose-dependent basophil histamine 

release and it contained most of the specific IgE binding epi-

topes 70%) present in natural allergen extracts from various 

fish species. The authors of the patent US20100216717 pro-

pose that one possibility to obtain hypoallergenic parvalbu-

min derivatives is by using site-directed mutagenesis of criti-

cal amino acids either within, or outside of IgE binding epi-

topes. This manipulation alters the fold of the molecule and 

decreases the secondary structure content of the protein [33]. 

The calcium-binding domains were also mutated by replac-

ing the first and third amino acid of the calcium binding 

loops (Asp) by non-polar Ala residues [34]. The resulting 

proteins were termed Mut-CD (mutation in CD domain), 

Mut-EF (mutation in EF domain) and Mut-CD/EF (mutation 

in both domains). Mutation in Mut-CD/EF caused a signifi-

cant change of conformational epitope and/or unfolding of 

the protein. Thus, IgE binding was completely abolished in 

the sera all of the allergic patients tested. This invention is 

interesting and promising, since hypoallergenic parvalbumin 

molecules will therefore open up new paths for the immuno-

therapy of IgE-mediated fish allergies. 

4. GRASS PEPTIDES FOR VACCINES (US8753644) 

 Authors describe the development of a vaccine based on 

recombinant hypoallergenic hybrid molecules named A-Q, 

and constructed by the assembly of allergen fragments de-

rived from 4 major timothy (Phleum pratense) grass pollen 

allergens Phl p 1, Phl p 2, Phl p 5, and Phl p 6 for the treat-

ment of grass pollen allergy [35]. Codon-optimized synthetic 

genes encoding building blocks and combinations of the 4 

allergens were designed according to epitope mapping stud-

ies and structural data and subsequently expressed in  

Escherichia coli. Seventeen recombinant hybrid molecules 

were purified by affinity chromatography and evaluated re-

garding expression, purity and fold, solubility, and reduced 

allergenic activity. Four hypoallergenic hybrid molecules (B, 

C, P and Q), were identified with low allergenicity and main-

tained immunogenicity. 

 Other authors [36] produced peptide combinations de-

rived from allergens Phl p 1 y Phl p 5, with the following 

characteristics: 

- The combination binds to many different MHC Class II 

molecules (HLA-DR) selected by EpiMatrix analysis. 

- The peptide combination gives significant stimulation of 

cytokine release (IFN- , IL-10 and IL-13) in 48 grass al-

lergic individuals. 
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- The seven peptide combinations do not produce signifi-

cant histamine release in any of 42 assays tested. 

 These hypoallergenic hybrid molecules represent safe 

vaccines for immunotherapy of grass pollen allergy but 

more clinical trials are clearly needed. 

5. PEANUT ALLERGY IMMUNOTHERAPY 

(WO2014066939) 

 Peanut allergy is the most frequent cause of food-

induced anaphylaxis world-wide [37]. Avoidance is cur-

rently the only therapeutic option. Of the 11 peanut aller-

gens currently identified, Ara h 1 and Ara h 2 are consid-

ered major allergens due to a high frequency of specific 

IgE binding [38, 39]. Ara h 1 is the most abundant major 

allergen in peanut making up from 12% to 16% of the total 

peanut protein [40]. It is a 7S seed storage glycoprotein, or 

vicilin, and the expression of the protein is associated with 

peanut maturity [41]. Prickett et al. have identified short 

CD4+ T cell epitope-based Ara h 1 peptides that target all-

ergen-specific T cells without increasing allergenicity. The 

authors reported 10 T cell epitopes of Ara h 1 incorporated 

into a panel of 7 short peptides. The authors have also iden-

tified 3 T cell epitopes of Ara h 2 [42]. The combinations 

of all these T cell epitopes from Ara h 1 and Ara h 2 could 

provide broad acting and safe peptide immunotherapy for 

peanut allergy. The same authors also identified selected 

sequences of core T cell epitope regions which are im-

mune-dominant in other Ara h 1 peptide fragments, and 

presented by HLA-DQ molecules [43]. Ara h 1-specific 

oligoclonal T cell lines were generated from peripheral 

blood mononuclear cells (PMBC) of peanut allergic sub-

jects [44] as described [42] with crude peanut extract 

(100pg/mL), Ara h 1 (10gg/mL) or 20-mer peptides span-

ning the Ara h 1 sequence (11 amino acid) overlap (17 

amino acid overlap for the last peptide). A total of 145 Ara 

h 1-specific T cell lines were generated. All of them recog-

nized epitopes throughout the Ara h 1 sequence. Basophil 

reactivity to peptides was assessed in sera from seven pea-

nut allergic patients. None of the candidate peptides in-

duced cell activation at any concentration tested. 

 More clinical trials with these peptides are needed to 

assess the safety and effectiveness when used for PIT. This 

vaccine, if successful, may change the quality of life of 

thousands of peanut allergic patients, worldwide. 

6. BEE VENOM HYPERSENSITIVITY 

 A previous clinical study, which treated 5 bee venom-

allergic subjects with immunodominant T cell epitopes of 

Api m 1, showed that a wild bee sting was only tolerated by 

three subjects, with the remaining two developing mild 

systemic allergic reactions [45]. Immunotherapy with pep-

tides containing T cell epitopes of the major bee venom 

allergen phospholipase A2 (Api m 1) provides a safe and 

effective treatment without important adverse events [13]. 

All five patients, after two months of subcutaneous immu-

notherapy treatment, tolerated challenges with phospholi-

pase A2 first, and bee sting one week later. Prophylactic 

administration of peptides from the bee venom allergen Api 

m 4 (melitin), or the hornet venom allergen Dol m 5 to 

mice sensitized to whole venom allergens resulted in a par-

tial reduction in both T cell proliferation and B cell anti-

body responses to subsequent allergen sensitization [46]. In 

2003, another study with three synthetic polypeptides cov-

ering the whole Api m 1 molecule, authors observed an 

increase of interferon-  and IL-10 but not Th2 cytokines 

[47]. 

7. JAPANESE CEDER POLLINOSIS 

 Japanese cedar (Cryptomeria japonica) pollinosis is a 

serious type I allergic disease in Japan [48]. More than 25% 

of Japanese citizens suffer from C. japonica pollinosis and 

the number of patients has constantly increased over the 

last years [49]. Sone et al. designed a recombinant polypep-

tide containing the major five T cell epitopes (aa 106-120 

and aa 211-225 from Cry j 1 and aa 66-80, aa 182-200, and 

aa 346-360 from Cry j 2)[50]. Hirahara et al. [51] prepared 

a hybrid peptide comprising seven T cell epitopes (aa 212-

224, aa 235-247 and aa 312-330 from Cry j 1 and aa 77-89, 

aa 96-107, aa 192-204, and aa 356-367 from Cry j 2). Both 

polypeptides are good candidates for immunotherapy 

against Japanese cedar pollinosis. Takagi et al. [52] studied 

the efficacy of transgenic rice seeds expressing Cry j 1 and 

Cry j 2 T cell epitope peptides for the induction of systemic 

unresponsiveness to pollen allergens of Japanese cedar in 

2005. A group of mice was fed with the transgenic rice 

seeds and two other groups of mice received non-transgenic 

rice seeds or phosphate-buffered saline. In all of them the 

treatment was effective in the suppression of allergen-

specific IgE responses. It further inhibits histamine release 

by blocking the formation of the allergen-IgE complex. 

Kawabe et al. [53] have recently developed a treatment for 

pollen allergy by inducing oral tolerance using manipulated 

chickens by retroviral gene transduction, to produce a fu-

sion protein of chicken egg white lysozyme and a peptide 

derived from 7 dominant human T-cell epitopes of Japa-

nese cedar pollen allergens (cLys-7crp). A murine model of 

C. japonica pollinosis was developed to evaluate the thera-

peutic efficacy of oral administration of cLys-7crp pro-

duced in the egg white of a genetically manipulated hen. 

The authors indicated that the maximum single dose was 

limited by the volume (0.3ml) of egg white injectable to a 

mouse using the feeding needle. Further studies are needed 

to assess the use of eggs containing the therapeutic proteins 

produced by GM chickens as a therapeutic food.  

 Recently, an immune-regulatory liposome encapsulat-

ing the recombinant fusion protein of Cry j 1-Cry j 2 was 

manufactured as a novel vaccine for Japanese cedar polli-
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nosis without risk of anaphylaxis [54]. In a mouse model 

sensitized with native Cry j 1 and Cry j 2, the vaccine 

which incorporated the Cry j 1-Cry j 2 fusion proteins in 

the immune-regulatory liposome showed suppression of 

IgE and IgG antibody responses after being challenged with 

the allergens. Masuyama et al. using these T-cell lines, 37 

Cry j 1-derived overlapping peptides were assessed for 

their proliferative responses and cytokine production. Four 

peptides corresponding to the Cry j 1 sequence were able to 

induce proliferative responses to more than one T-cell line. 

The authors suggested that 4 Cry j 1-derived peptides (p61-

80, p115-132, p206-225 and p337-353) may be considered 

to be the immune-dominant T-cell epitopes of the Cry j 1 

molecule, and can be useful for the design of peptide-based 

immunotherapy for the management of Japanese cedar pol-

linosis [55].  

 The hybrid fusion allergen is expected to provide safer 

and more effective vaccines for immunotherapy. Vaccines 

using only T cell epitopes are also safer than native aller-

gens, but there is wide variation among individual T cell 

epitopes. The fusion protein of major allergens covers all 

sequential T cell epitopes but is expected to have less IgE-

binding capacity because its three dimensional structure is 

disrupted in some B cell epitopes. 

 We have summarized the patents of the article in the Ta-

ble 1. 

CURRENT & FUTURE DEVELOPMENTS 

 The development of novel strategies to overcome the 

potential side effects associated with allergen immunothe-

rapy is very important. It depends to a large degree on a 

deep and accurate understanding of the immunological ba-

sis and mechanisms of the disease and of its successful 

treatment using ASIT. The development of high-through-

put technologies and the wide use of bioinformatics, pro-

teomic and peptidomic research offer new opportunities to 

analyze the interaction of peptides with the immune sys-

tem. Peptide associated antigenicity, immunogenicity and 

pathogenicity are also being investigated [56]. It is neces-

sary to establish uniform criteria for the positive identifica-

tion of immune-reactive peptides in order to design effec-

tive peptide-immunotherapies. Thus, it is important to de-

fine whether the repertoire of allergen specific CD4 T cell 

epitopes recognized during allergy remains the same one 

that induces tolerance. Allergen specific PIT has found 

been successfully treated allergic patients, and there are 

many opportunities for the application of PIT in this cate-

gory. The advances in immunology and bioengineering are 

being applied to biologists to improve their clinical efficacy 

and feasibility of production by optimizing their design and 

clinical efficacy [57]. The fields of Allergy and Immunol-

ogy are pioneer in several of these applications and may 

experience an expanding use of PIT in this field. 

Table 1. Summary of the Patents Included in the Present Article. 

Patent Content 

Fusion proteins with representation of different allergens: vaccine proposal 

for mite allergies (EP2727934) 

Recombinant DNA molecules codifying fused peptides from different aller-

gens from Blomia tropicalisand Dermatophagoides pteronyssinus 

Peptide for vaccine (US20140186403) Combinations of peptide fragments from Group 1 (Der p 1, Der f 1), Group 2 

(Der p 2, Der f 2) and Group 3 (Der p 7, Der f7) mite allergens 

Hypoallergenic variants of the major allergen from Betula verrucosa pollen 

(EP2201031) 

Hypoallergenic sequence variants of the Bet v 2 protein 

Hypoallergenic mutant polypeptides based on 

fish parvalbumin (US20140121356) 

Non-naturally occurring polypeptides derived from fish allergens such as 

parvalbumin Cyp c 1.01 from carp 

Grass peptides for vaccines (US8753644) Peptide combinations from Timothy, Perennial Rye and Bermuda grasses 

target multiple different MHC class II molecules and stimulate cytokine 

release 

Peanut allergy immunotherapy (WO2014066939) Peptides immune-reactive with T cells in subjects having allergy to the Ara h 

1 allergen 

Bee venom hypersensitivity Immunotherapy with peptides containing T cell epitopes 

Japanese ceder pollinosis Peptide-based immunotherapy of Japanese cedar pollinosis 
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