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Methods and reagents for detecting an antibody to a sesame nsLTP 

 

 

The present invention relates to a polypeptide comprising a sesame nsLTP (non-specific 

Lipid Transfer Protein) characterized by SEQ ID NO11 or a variant thereof, wherein the 

polypeptide is isolated, purified and/or immobilized, a diagnostically useful carrier comprising 

a solid phase coated with the polypeptide, a pharmaceutical composition comprising the ��

polypeptide, a method comprising the step detecting in a sample the presence or absence of 

an antibody binding specifically to a sesame nsLTP characterized by SEQ ID NO11, a use of 

a polypeptide comprising a sesame nsLTP characterized by SEQ ID NO11 or a variant 

thereof, the polypeptide, carrier or kit for detecting an antibody binding specifically to a 

sesame nsLTP characterized by SEQ ID NO11 or for manufacturing a device for detecting ���

said antibody, an enriched, isolated or purified antibody, preferably IgG or IgE class antibody, 

or a recombinant antibody binding specifically to a sesame nsLTP characterized by SEQ ID 

NO11 and a method for isolating such an antibody. 

 

 ���

Allergic reactions to plants range from mild to systemic reactions, including severe 

anaphylactic reactions. Apart from allergic reactions upon consumption of recognizable plant 

products, allergens can be unrecognizable components in a variety of foodstuffs where their 

nature and hence the danger of allergic reactions is hidden. 

 ���

In spite of the high prevalence of plant food allergy, few options are available for treatment, 

and avoidance is often the only possible option. Of course, this requires precise information 

regarding the nature of the antigen(s) to which the patient reacts.  

 

A range of tests are commercially available, in particular regarding the most prevalent plant ���

food components, in particular peanut, hazelnut and walnut. For example, Ara h 7 isotype 

7.0201 has been identified as a major allergen in peanuts (US20180231567A1). 

 

Such diagnostic tests for plant food allergies involve the detection of IgE and/or IgG 

antibodies from patients with a specificity with regard to proteins from an allergen source. ���

However, a positive IgE test, i.e. IgE sensitization, does not always correlate with clinical 

manifestations. In other words, if IgE class antibodies to one allergen are detected, this 

observation is not sufficient to provide a conclusive diagnosis. 
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Rather, it is a first indication suggesting that the allergen source tested is more likely to be 

relevant than others. In clinical practice, a medical doctor’s diagnosis of an allergy is usually 

based on a positive IgE or IgG sensitization for the relevant allergen source and a convincing 

clinical history of allergic reactions to this allergen. In addition, the results of complementary 

tests such as a skin prick test (SPT), performed by topical application of the specific extract ��

on the skin of the patient, may be considered for the final diagnosis. 

 

Following successful identification of an allergy to a specific allergen, a treatment may follow. 

While anti-histamines may be used to ameliorate treatment, a long-term and curative 

treatment can be performed with specific immunotherapy based on the controlled ���

administration of the allergen. Although the exact mechanisms are not fully known, such a 

specific activation of the immune system alleviates the symptoms upon subsequent 

environmental exposure to the same allergen. Successful treatment has been demonstrated 

for various plant pollen and animal allergens. However, in some cases avoiding an allergen 

which has been identified as the causative agent of the allergy is the only feasible option. ���

 

Sesame allergy is an increasingly common plant food allergy. It is now estimated that at least 

0.2% of children and adults are allergic to sesame, which approaches the prevalence rates of 

a number of well-known allergens such as soy and pistachio. It can cause severe allergic 

reactions with multiple organ system involvement (also known as anaphylaxis). As sesame is ���

not listed as a major food allergen, consumers may be vulnerable to accidental exposure to 

this allergen. Sesame is present in a wide, and growing, variety of food products in the form 

of seeds, oils and pastes (i.e. tahini). Some cosmetics, medications, supplements and pet 

food also contain sesame. 

 ���

A sesame allergy can be diagnosed by detecting specific IgE class antibodies based on 

sesame extracts or 2S albumin, Ses i 1, the major allergen. However, this leads to false 

negative results in around 30% of sesame allergic patients. Moreover, plant extracts are not 

the preferred source of antigens for tests, because they are hard to standardize, meaning 

that extracts prepared according to different protocols or based on different batches of raw ���

materials yield different results. Moreover, minor antigens may be masked by other 

components or their concentration may be insufficient. 

 

Therefore, the use of purified recombinant sesame allergens is preferred. However, there is 

a shortage of diagnostically useful sesame allergens. Oleosins, a class of major allergens in ���

peanuts and hazelnuts, were shown to be only minor allergens in sesame allergy without 

diagnostic value (Ehlers, A.M., Rossnagel, M., Brix, B. et al. Sesame oleosins are minor 
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allergens. Clin Transl Allergy 9, 32 (2019). https://doi.org/10.1186/s13601-019-0271-x). 

There is a considerable need for additional diagnostic tools to minimize the need for food 

challenges. 

 

 ��

Therefore, the problem underlying the present invention is to provide reagents and methods 

for the diagnosis or for aiding in the diagnosis of sesame allergy, a sesame LTP sensitization 

and/or an LTP syndrome. 

 

Another problem underlying the present invention is to provide reagents and methods for the ���

detection of sesame-specific antibodies, preferably IgG and IgE antibodies. 

 

Another problem is to provide methods and reagents for the diagnosis of sesame allergy 

having an improved diagnostic reliability, in particular sensitivity and/or specificity, compared 

to state of the art methods and reagents.  ���

 

Another problem underlying the present invention is to provide reagents and methods for the 

differential diagnosis or aiding in the differential diagnosis of sesame allergy, whereby a 

sesame allergy can be distinguished from other plant food allergies, in particular a peach 

allergy.  ���

 

Another problem underlying the present invention is to identify or aid in identifying plant 

materials which should be avoided by a patient suffering from an allergy, preferably a plant 

food allergy, more preferably an LTP syndrome. 

 ���

 

The problem underlying the present invention is solved by the subject-matter of the attached 

independent and dependent claims. 

 

In a first aspect, the problem underlying the present invention is solved by a polypeptide ���

comprising a sesame nsLTP characterized by SEQ ID NO11 or a variant thereof, wherein the 

polypeptide is isolated, purified and/or immobilized.  

 

In a second aspect, the problem underlying the present invention is solved by a 

diagnostically useful carrier comprising a solid phase coated with a polypeptide according to ���

the present invention. 
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In a preferred embodiment, the carrier is selected from the group comprising a bead, a test 

strip, a microtiter plate, a plastic surface, preferably polystyrene surface, a branched 

cellulose-based polymer, a microarray, a blot, preferably from the group comprising western 

blot, line blot and dot blot, a glass surface, a slide, a biochip and a membrane, and is most 

preferably a microtiter plate or a line blot. ��

 

In a preferred embodiment, the polypeptide is in complex with an antibody from the sample 

of a patient, preferably an IgG and/or IgE class antibody. 

 

In a third aspect, the problem underlying the present invention is solved by a kit comprising  ���

 

a) the carrier and a means for detecting an antibody bound to the carrier, which means 

is preferably a secondary antibody or a polypeptide comprising a sesame nsLTP 

characterized by SEQ ID NO11 or a variant thereof, or 

 ���

b) a diagnostically useful carrier comprising a means for capturing an antibody in a liquid 

solution, preferably a non-labeled secondary antibody, and a means for detecting an 

antibody bound to the carrier, preferably a polypeptide comprising a sesame nsLTP 

characterized by SEQ ID NO11 or a variant thereof, more preferably with a detectable 

label, ���

 

wherein the kit preferably comprises, in addition to a) or b), one or more, preferably all 

reagents from the group comprising a calibrator, preferably a set of calibrators, a washing 

buffer, a positive control and a negative control. 

 ���

In a preferred embodiment, the carrier is a test strip comprising spatially separate reagents 

which include a sesame nsLTP characterized by SEQ ID NO11 or a variant thereof, and one 

or more from the group comprising one or more calibrators, an anti-CCD (cross reactive 

carbohydrate determinants)-IgE control, a band or reagent indicating the presence of a 

secondary antibody, preferably a secondary antibody recognizing IgG and/or IgE class ���

antibodies  

 

In a fourth aspect, the problem underlying the present invention is solved by a 

pharmaceutical composition comprising a polypeptide comprising a sesame nsLTP 

characterized by SEQ ID NO11 or a variant thereof, preferably further comprising an ���

adjuvant. 
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In a fifth aspect, the problem underlying the present invention is solved by a method 

comprising the step detecting in a sample the presence or absence of an antibody binding 

specifically to a sesame nsLTP characterized by SEQ ID NO11. 

 

In a preferred embodiment, the sample is selected from the group comprising whole blood, ��

serum and plasma, preferably from a mammal, more preferably human.  

 

In a sixth aspect, the problem underlying the present invention is solved by a method 

comprising the step contacting a device comprising a solid phase coated with a polypeptide 

comprising a sesame nsLTP characterized by SEQ ID NO11 or a variant thereof with a ���

buffered solution comprising an antibody binding specifically to a sesame nsLTP 

characterized by SEQ ID NO11, which solution is preferably not a sample from a patient in 

need of a diagnosis, wherein preferably 

 

a) the concentration of the antibody in the solution is known, and/or ���

b) the antibody is a recombinant antibody and/or 

c) the medical or diagnostic device is contacted with two or more solutions 

comprising the antibody, wherein the two or more solutions have a different 

concentration of the antibody, and/or 

d) the antibody is recognized by secondary antibodies binding specifically to IgG ���

and/or IgE class antibodies, 

 

followed by detection of a signal which indicates whether or not the antibody has bound to 

the polypeptide, optionally a signal relating to the concentration of the antibody in the solution 

or solutions. ���

 

In a seventh aspect, the problem underlying the present invention is solved by a use of a 

polypeptide comprising a sesame nsLTP characterized by SEQ ID NO11 or a variant thereof, 

the polypeptide, carrier or kit according to the present invention for detecting an antibody 

binding specifically to a sesame nsLTP characterized by SEQ ID NO11 or for manufacturing ���

a device for detecting said antibody. 

 

In an eighth aspect, the problem underlying the present invention is solved by a use of a 

polypeptide comprising a sesame nsLTP characterized by SEQ ID NO11 or of an antibody 

binding specifically to a sesame nsLTP characterized by SEQ ID NO11 or the carrier ���

according to the present invention for the manufacture of a diagnostic kit. 
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In a preferred embodiment, the antibody is an IgG or IgE class antibody and/or wherein the 

secondary antibody recognizes IgG and/or IgE class antibodies. 

 

In a preferred embodiment, the antibody is detected using a method from the group 

comprising immunodiffusion, immunoelectrophoresis, light scattering, agglutination, labeled ��

immunoassays, preferably from the group comprising radiolabeled immunoassays, enzyme 

immunoassays such as colorimetric assays, chemiluminescence immunoassays and 

immunofluorescence immunoassays. 

 

In a ninth aspect, the problem underlying the present invention is solved by an enriched, ���

isolated or purified antibody, preferably IgG or IgE class antibody, or a recombinant antibody 

binding specifically to a sesame nsLTP characterized by SEQ ID NO11. 

 

In a tenth aspect, the problem underlying the present invention is solved by a method 

comprising the step enriching or isolating an antibody to a sesame nsLTP characterized by ���

SEQ ID NO11. 

 

 

The present invention is based on the inventors’ surprising finding that antibodies exist in 

samples from sesame allergic patients which bind to polypeptides associated with the class ���

of sesame nsLTP. The inventors have found that such antibodies do not exist in healthy 

patients and can be used to aid in the diagnosis of sesame allergy or an LTP syndrome. 

 

According to the present invention a polypeptide comprising a sesame nsLTP characterized 

by SEQ ID NO11 or a variant thereof is provided. In a preferred embodiment, a sesame ���

nsLTP is any polypeptide which is expressed by a plant from the order Lamiales, preferably 

Sesamum sp., more preferably Sesamum indicum and has a sequence which comprises 

SEQ ID NO11, preferably SEQ ID NO12, more preferably SEQ ID NO13 or a variant thereof. 

In a preferred embodiment, the polypeptide is selected from the group comprising SEQ ID 

NO1 (LTP1), SEQ ID NO2 (LTP2), SEQ ID NO3 (LTP3), SEQ ID NO4 (LTP4), SEQ ID NO5 ���

(LTP5), preferably the group comprising SEQ ID NO2, SEQ ID NO3, SEQ ID NO4, SEQ ID 

NO5, most preferably the group comprising SEQ ID NO3, SEQ ID NO4, SEQ ID NO5 or a 

variant thereof. In a preferred embodiment, the polypeptide comprises SEQ ID NO1 or a 

variant thereof. In a preferred embodiment, the polypeptide comprises SEQ ID NO2 or a 

variant thereof. In a preferred embodiment, the polypeptide comprises SEQ ID NO3 or a ���

variant thereof. In a preferred embodiment, the polypeptide comprises SEQ ID NO4 or a 



 

 

 

 

 

	�

�

variant thereof. In a preferred embodiment, the polypeptide comprises SEQ ID NO5 or a 

variant thereof. 

 

The invention relates to a diagnostically useful carrier, which is preferably a solid phase 

carrier for contacting a means for specifically binding an antibody associated with said ��

carrier, preferably a polypeptide comprising a sesame nsLTP characterized by SEQ ID NO11 

or a variant thereof with a bodily fluid sample from a subject, preferably a mammalian 

subject, more preferably a human subject.  

 

According to the present invention, the carrier comprises one or more means for specifically ���

binding an antibody, preferably one or more, more preferably two or more, more preferably 

three or more such means, each of them capable of specifically capturing a different 

antibody, preferably from the group comprising an antibody to a polypeptide having SEQ ID 

NO1, an antibody to a polypeptide having SEQ ID NO2, an antibody to a polypeptide having 

SEQ ID NO3, an antibody to a polypeptide having SEQ ID NO4, an antibody to a polypeptide ���

having SEQ ID NO5, an antibody to Pru p 3.0101 (P81402), an antibody to Pru p 3.0102 

(Q9LED1), an antibody to Pru du 3.01 (C0L0I), an antibody to Mal d 3.0101w (Q5J026), an 

antibody to Mal d 3.0102w (Q5J011), an antibody to Mal d 3.0201w (Q5J009), an antibody to 

Mal d 3.0202w (Q5IZZ6), an antibody to Mal d 3.0203w (Q5IZZ5), an antibody to Jug r 

3.0101 (C5H617), an antibody to Cor a 8.0101 (Q9ATH2), an antibody to Ara h 9.0101 ���

(B6CEX8), an antibody to Ara h 9.0201 (B6CG41), an antibody to Art v 3.0101 (P0C088), an 

antibody to Art v 3.0201 (C4MGG9), an antibody to Art v 3.0202 (C4MGH0), an antibody to 

Art v 3.0301 (C4MGH1), an antibody to Tri a 14 (Q8GZB0), an antibody to Tri a 14.0201 

(D2T2K2), an antibody to Par j 2.0101 (P55958), an antibody to Par j 2.0102 (O04403) and 

an antibody to Ole e 7.0101 (P81430). Throughout this application, any data base protein ���

sequence code refers to the version available online at the earliest priority or filing date. Said 

one or more means is preferably immobilized on said carrier. In a preferred embodiment, the 

means for specifically binding an antibody is a polypeptide comprising or consisting of an 

antigen to which the antibody to be captured or detected binds specifically or a variant 

thereof. The polypeptide may be a linear peptide or a folded polypeptide, the latter preferably ���

a variant adopting essentially the same fold as the native protein as may be determined by 

CD spectroscopy. In a preferred embodiment, the polypeptide comprises an epitope to the 

antibody to be captured or detected of at least 7, preferably 10, more preferably 15 amino 

acids. Said means, together with the insoluble carrier to which it is attached, may be 

separated from a reaction mixture, wherein it is contacted with a sample, in a straightforward ���

manner, for example by filtration, application of a magnetic field, centrifugation or decanting.�
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In a preferred embodiment, the carrier is a line blot (Raoult, D., and Dasch, G. A. (1989), The 

line blot: an immunoassay for monoclonal and other antibodies. Its application to the 

serotyping of gram-negative bacteria. J. Immunol. Methods, 125 (1-2), 57-65; 

WO2013041540). In a preferred embodiment, the term “line blot”, as used herein refers to a 

test strip, more preferably membrane-based, that has been coated with one or more means ��

for specifically binding an antibody. If two or more means are used, they are preferably 

spatially separated on the carrier. Preferably, the width of the bands is at least 30, more 

preferably 40, 50, 60, 70 or 80% the width of the test strip. The line blot may comprise one or 

more control bands for confirming (a) that it has been contacted with sample sufficiently long 

and under adequate conditions, in particular in the presence of human serum, and/or (b) that ���

essential reagents were present, in particular a secondary antibody and/or (c) a CCD control. 

A cut off band indicating whether a signal from another band is sufficiently strong to 

represent a positive result may also be included. 

 

According to the present invention, a medical or diagnostic device such as the diagnostically ���

useful carrier may be prepared by expressing a recombinant variant of a sesame nsLTP 

characterized by SEQ ID NO11 comprising an affinity tag, optionally with an artificial linker 

which may include a protease cleavage site, in a cell such as a eukaryotic or prokaryotic cell, 

contacting the expressed variant with a ligand binding specifically to the affinity tag, which 

ligand is immobilized on a solid phase, washing the solid phase such that non-specifically ���

bound material from the cell is removed and eluting the expressed variant from the solid 

phase, preferably by adding an excess of non-immobilized ligand. The variant may then be 

immobilized on the device. Optionally, the affinity tag may be removed by contacting the 

variant with a protease, preferably a protease recognizing the protease cleavage site such as 

the commercially available prescission protease, before the immobilization. The affinity tag ���

may be selected from the group of tags comprising 18A, ACP, Aldehyd, Avi, BCCP, 

Calmodulin, Chitin binding protein, E-Tag, ELK16, FLAG, flash, poly glutamate, poly 

aspartate, GST, GFP, HA, Isope, maltose binding protein, myc, nus, NE, ProtA, ProtC, 

Tho1d4, S-Tag, SnoopTag, SpyTag, SofTag, Streptavidin, Strep-tag II, T7 Epitope Tag, TAP, 

TC, Thioredoxin, Ty, V5, VSV and Xpress Tag. Useful proteases include, but are not limited ���

to TEV, Thrombin, Factor Xa or Enteropeptidase. Suitable linkers are part of vectors, for 

example pET vector series (Novagen). 

 

In a preferred embodiment, a sesame nsLTP characterized by SEQ ID NO11 or a variant 

thereof is immobilized on a carrier. In a preferred embodiment, the term “coated”, as used ���

herein, means that the polypeptide is immobilized on the surface of a carrier. Any 

immobilization may be in a reversible or irreversible manner. For example, the immobilization 
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is reversible if a polypeptide to be immobilized interacts with the carrier via ionic interactions 

which may be masked by addition of a high concentration of salt or if the polypeptide is 

bound via a cleavable covalent bond. By contrast, the immobilization is irreversible if such 

polypeptide is tethered to the carrier via a covalent bond that cannot be cleaved in aqueous 

solution under physiological conditions. For example, highly reactive esters such as N-��

hydroxysuccinimide may be used to immobilize a polypeptide irreversibly on a bead. The 

polypeptide may be indirectly immobilized, for example by immobilizing an antibody or other 

entity having affinity to the polypeptide, followed by addition of the polypeptide and formation 

of a polypeptide-antibody complex. The antibody captured may be detected using a labeled 

secondary antibody or a labeled means for specifically capturing the antibody to be detected. ���

Methods for immobilizing are described in Wong, S. S., Chemistry of Protein Conjugation 

and Cross-Linking, 1991, CRC Press, and in Rosenberg, I. M., Protein Analysis and 

Purification, Second Edition, Springer, 2005, and in Thermo Scientific Pierce Antibody 

Production and Purification Technical Handbook, online version 2020. 

 ���

In a preferred embodiment, a CCD control allows the identification of false positive results 

due to binding of IgE or similar antibodies to glycoprotein epitopes such as alpha-1,3-fucose 

on N-glycans (Altmann, F. (2016) Coping with cross-reactive carbohydrate determinants in 

allergy diagnosis, Allergo J Int 25(4), 98-105). This may be an additional line in a line blot or 

well in a microtiter plate, separate bead or other carrier or spatially separate part thereof ���

comprising glycoprotein epitopes that, if negative, shows that there is no false negative 

reactivity in other bands. A multitude of line blots are commercially available, for example 

from EUROIMMUN Medizinische Labordiagnostika AG, Lübeck, Germany. In a preferred 

embodiment, the method according to the present invention comprises the step detecting the 

presence or absence of an antibody that binds to cross-reactive carbohydrate epitopes and ���

so leads to false positive results. In another preferred embodiment, the method comprises 

treating a sample with CCD absorbent to remove such an antibody, and such an absorbent 

(ZD 3001-0101, EUROIMMUN) may be part of a kit according to the present invention. 

 

In another preferred embodiment, the diagnostically useful carrier is a bead. Various beads ���

for numerous applications are commercially available, mainly based on carbohydrate, for 

example sepharose or agarose, or plastic. They contain active or activatable chemical 

groups such as a carboxyl or ester group, which can be utilized for the immobilization of a 

means for specifically binding an antibody. Preferably, the beads are beads having an 

average diameter of from 0.1 µm to 10 µm, from 0.5 µm to 8 µm, from 0.75 µm to 7 µm or ���

from 1 µm to 6 µm. The beads can be coated with the means for specifically capturing an 

antibody directly or via affinity ligands, for example biotin or glutathione and streptavidin and 
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GST, respectively. For example, the bead may be coated with biotin or glutathione and the 

means for specifically binding an antibody or any polypeptide may be fused with streptavidin 

or glutathione-S-transferase or a variant thereof, respectively. Preferably, the bead is 

provided in the form of an aqueous suspension having a bead content of from 10 to 90%, 

preferably from 20 to 80%, preferably from 30 to 70%, more preferably from 40 to 60% (w/w). ��

In a preferred embodiment, the bead is coated with a first detectable marker, for example a 

fluorescent dye. Chemiluminescence or fluorescence is a preferred method of detection if the 

carrier is a bead. 

 

If more than one type of bead on which a distinct means for binding specifically an antibody ���

to be detected is coated is used, each type may have a different type of detectable marker to 

make the types of beads distinguishable, for example for identifying the type of bead and 

bound antibody in flow cytometry. If the presence of an antibody binding specifically to a 

means is detected using a fluorescent label, the first detectable label, if also a fluorescent 

label, is chosen such that both can be distinguished, for example using separate lasers such ���

as a green and a red laser for the detection of the label. 

 

In a particularly preferred embodiment, the beads are paramagnetic beads, which can be 

easily concentrated on a surface with the aid of a magnet. For this purpose, commercial 

paramagnetic beads usually contain a paramagnetic mineral, for example iron oxide. A ���

multiplicity of suitable paramagnetic beads is commercially available. A bead may be labeled 

with a detectable label. 

 

In another preferred embodiment, the carrier is a hydrophilic branched polymer, preferably a 

cellulose polymer. Such polymers which may carry chemically reactive groups for the ���

immobilization of antigenic polypeptides are commercially available, for example the 

ImmunoCAP from Phadia. 

 

In another preferred embodiment, the carrier is a microtiter plate comprising at least 8 wells 

that may be used for ELISA. At least one of the wells is coated with the one or more means ���

for specifically binding an antibody, either directly or indirectly.  

 

According to the present invention, for ELISA, but also other assay formats, at least 2, 3, 

preferably 4, more preferably 5 calibrators are provided. In a preferred embodiment, a 

calibrator comprises an antibody binding specifically to said one or more means, at a defined ���

concentration and may be used to set up a calibration curve for semi-quantitative analysis 

see Wild, The Immunoassay Handbook, 3rd Edition, 2005, Elsevier, Chapter 9. Preferably it is 
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an antibody binding specifically to a sesame nsLTP characterized by SEQ ID NO11, but it 

could also be an antibody or similar reagent which binds specifically to the same means for 

capturing an antibody�and/or the same means for detecting an antibody as the antibody to be 

detected does, preferably binding specifically to a sesame nsLTP characterized by SEQ ID 

NO11 and to a secondary antibody binding specifically to human IgE or IgG class antibodies. ��

For example, a chimeric antibody comprising the same constant region as the antibody to be 

detected does, for example comprise the constant region of a human IgE antibody, while the 

variable region may be or may include parts from a recombinant antibody binding specifically 

to a sesame nsLTP characterized by SEQ ID NO11. See Hamilton RG. Application of 

engineered chimeric antibodies to the calibration of human antibody standards. Ann Biol Clin ���

(Paris). 1991;49(4):242-8. PMID: 1928840. A set of calibrators comprises calibrators that 

comprise said antibody at known concentrations, which differ from each other. They are 

typically chosen such that they cover a significant part of the detection range For example, 

two calibrators may be provided at concentration ratios of at least 1:2, 1:5, 1:10, 1:50, 1:100, 

1:200, 1:500 and 1:1000. A calibrator reflecting the absence of the antibody to be detected in ���

a sample may also be included. When the inventive method is carried out, the calibrators 

may be processed and developed in parallel to the samples or before the samples are 

processed and developed. For some systems, a calibration curve can be stored and needs 

to be repeated only at periodic intervals.�

 ���

In a preferred embodiment, a label is a chemical group which may be detected, preferably 

from the group comprising an enzymatically active label, for example a label having horse 

radish peroxidase activity or alkaline phosphatase activity, a chemiluminescent label, for 

example a molecule capable of generating a chemiluminescent signal such as an acridinium 

ester or luminol, a radioactive label, for example iodine 125, a spin label and a fluorescent ���

label, for example FITC. 

 

In another preferred embodiment, the carrier is a microarray. In a preferred embodiment, the 

term “microarray”, as used herein, refers to a chip spotted with a variety of spatially separate 

allergenic polypeptides, among them one or more than one polypeptide according to the ���

present invention or a variant thereof , preferably at least 5, 10, 20, preferably at least 30, 40, 

50, 80 or 100. 

 

In a preferred embodiment, the term “a means for detecting an antibody”, as used herein, 

refers to a reagent that makes an antibody detectable which is part of a complex comprising ���

an antigen such as a sesame nsLTP characterized by SEQ ID NO11 or a variant thereof 

immobilized on a carrier. In a preferred embodiment, the means is a molecule which binds 
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specifically to all antibodies which have the same immunoglobulin class as the antibody to be 

detected, preferably IgE or IgG, more preferably a secondary antibody. In another preferred 

embodiment, the means is an antigen or variant thereof such as a sesame nsLTP 

characterized by SEQ ID NO11 or a variant thereof. It may bind to an antibody to be 

detected, which is immobilized such that not all of its antigen binding sites are blocked. For ��

example, the antibody could be immobilized via its constant region or via one of its more than 

one binding sites on its variable regions. In a preferred embodiment, the means carries a 

detectable label. 

 

In a preferred embodiment, a secondary antibody is an antibody binding specifically to all ���

antibodies from an immunoglobulin class, preferably an immunoglobulin antibody class, more 

preferably a human immunoglobulin class such as IgG or IgE. Secondary antibodies typically 

recognize the constant domain of said class, but may also recognize other epitopes shared 

by antibodies from the class of interest, for example a conformational epitope across the 3D 

structure. A wide range of them is commercially available, for example from Thermo Fisher. It ���

may be a monoclonal or a polyclonal antibody. In a preferred embodiment, the term 

“recognized”, as used herein, means that the secondary antibody binds specifically to the 

antibody or antibodies to be detected. A secondary antibody may bind specifically to one or 

to more than one immunoglobulin class. This may be achieved by using as a secondary 

antibody to the class, preferably to IgG class antibodies, a mixture comprising an antibody ���

binding specifically to each immunoglobulin or a single antibody which reacts with all 

immunoglobulin classes of interest. The use of secondary antibodies is explained in Kruger, 

N. J., Detection of Polypeptides on Blots Using Secondary Antibodies, in The Protein 

Protocols Handbook (ed. J. M. Walker), page 967, volume 1996, Springer. Briefly, such 

secondary antibodies may be generated by immunizing a laboratory animal with the antibody ���

to be recognized or a mixture of the antibodies to be recognized. 

 

In a preferred embodiment, the term “a means for capturing an antibody”, as used herein, is 

a means that may be used to immobilize an antibody on a solid phase, preferably all 

antibodies from an immunoglobulin class or an antibody binding specifically to a sesame ���

nsLTP characterized by SEQ ID NO11 or a variant thereof. The means can be a secondary 

antibody, aptamer or other protein immobilized on the solid phase, which binds specifically to 

all antibodies having immunoglobulin class IgG and/or IgE. The means can be a sesame 

nsLTP characterized by SEQ ID NO11 or a variant thereof immobilized on the solid phase 

such that it only captures an antibody binding specifically to a sesame nsLTP characterized ���

by SEQ ID NO11. Typically, the means does not carry a detectable label, by contrast to the 

means for detecting an antibody. 
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The sample from a subject preferably used to practice the present invention comprises 

antibodies, also referred to as immunoglobulins. Typically the sample is a bodily fluid 

comprising a representative set of the entirety of the subject’s immunoglobulins. However, 

the sample, once provided, may be subjected to further processing which may include ��

fractionation, centrifugation, enriching or isolating the entirety of immunoglobulins or any 

immunoglobulin class of the subject, preferably IgE and/or IgG, which may affect the relative 

distribution of immunoglobulins of the various classes. The sample may be selected from the 

group comprising whole-blood, serum, plasma, and saliva and is preferably serum. In a most 

preferred embodiment, the sample comprises IgE class antibodies. In a more preferred ���

embodiment, the sample comprises a representative set of the subject’s antibodies from 

classes IgA, IgG and IgE, preferably IgG and IgE, more preferably IgG1, IgG4 and IgE, 

wherein, most preferably, the ratio of antibodies to different antigens is essentially unaltered 

compared to the ratio in the sample as obtained from the subject. 

 ���

The teachings of the present invention may not only be carried out using polypeptides having 

the exact sequences referred to in this application explicitly, for example by function, name, 

sequence or accession number, or implicitly, but also using variants of such polypeptides. 

 

In a preferred embodiment, the term “variant”, as used herein, may refer to at least one ���

fragment of the full-length sequence referred to, more specifically one or more amino acid 

which is, relative to the full-length sequence, truncated at one or both termini by one or more 

amino acids. Such a fragment comprises or encodes a peptide having at least 6, 7, 8, 9, 10, 

15, 25, 50, 60, 70, 80, 90 or 100 successive amino acids of the original sequence or a variant 

thereof. In a more preferred embodiment, the total length of the variant may be at least 25, ���

30, 40, 50, 60, 70, 80, 90, 100, 150, 200 or 250 or more amino acids. In another more 

preferred embodiment, the total length of the variant may be no more than 25, 30, 40, 50, 60, 

70, 80, 90, 100, 150, 200 or 250 or more amino acids. 

 

In another preferred embodiment, the term "variant" relates not only to at least one fragment, ���

but also a polypeptide or a fragment thereof comprising amino acid sequences that are at 

least 40, 50, 60, 70, 75, 80, 85, 90, 92, 94, 95, 96, 97, 98 or 99% identical to the reference 

amino acid sequence referred to or the fragment thereof, wherein amino acids other than 

those essential for the biological activity, for example the ability to bind specifically to an 

antibody to be detected, or the fold or structure of the polypeptide are deleted or substituted ���

and/or one or more such essential amino acids are replaced in a conservative manner and/or 

amino acids are added or deleted such that the biological activity of the polypeptide is at 



 

 

 

 

 

���

�

least partially preserved. The state of the art comprises various methods that may be used to 

align two given nucleic acid or amino acid sequences and to calculate the degree of identity, 

see for example Arthur Lesk (2008), Introduction to bioinformatics, Oxford University Press, 

2008, 3rd edition. In a preferred embodiment, the ClustalW software (Larkin, M. A., 

Blackshields, G., Brown, N. P., Chenna, R., McGettigan, P. A., McWilliam, H., Valentin, F., ��

Wallace, I. M., Wilm, A., Lopez, R., Thompson, J. D., Gibson, T. J., Higgins, D. G. (2007): 

Clustal W and Clustal X version 2.0. Bioinformatics, 23, 2947-2948) is used applying default 

settings. 

 

In a preferred embodiment, variants may, in addition, comprise chemical modifications, for ���

example labels such as isotopic labels or detectable labels or covalent modifications such as 

glycosylation, phosphorylation, acetylation, decarboxylation, citrullination, hydroxylation and 

the like. The person skilled in the art is familiar with methods for the modification of 

polypeptides. Moreover, variants may also be generated by way of fusion with other known 

polypeptides or variants thereof, for example artificial linkers, preferably not derived from a ���

Sesame polypeptide, affinity tags, other antigens and the like. 

 

The variant of the polypeptide has biological activity. In a preferred embodiment such 

biological activity is the ability to bind specifically to the respective antibody to be detected. In 

a preferred embodiment it comprises an epitope having the ability to bind specifically to the ���

respective antibody, preferably from a sample from a patient suffering from a plant allergy, 

more preferably sesame allergy or an LTP syndrome.  

 

When designing variants, the person skilled in the art may consider epitopes contributing to 

the biological activity. In a preferred embodiment, epitopes of other homologous allergens ���

have been identified, in particular Pru p 3 and Par j 1 (Colombo et al, Identification of an 

Immunodominant IgE Epitope of the Parietaria judaica Major Allergen. The Journal of 

Immunology March 15, 1998, 160 (6) 2780-2785; Salcedo G et al, Plant non-specific lipid 

transfer proteins as food and pollen allergens. Clin Exp Allergy. 2004 Sep;34(9):1336-41) 

and this information may be used to identify reactive epitopes on the polypeptide according ���

to the invention. In a preferred embodiment, epitopes of LTP1 represented by SEQ ID NO1 

include peptides consisting of or comprising one or more sequences from the group 

comprising SGSQPPSAECCSKLKEQ (SEQ ID NO27) and AATCGVAFPTC (SEQ ID NO28). 

In a preferred embodiment, epitopes of SEQ ID NO2 include peptides consisting of or 

comprising one or more sequences from the group comprising VMYGGAGTPPVPCCTGIKTL ���

(SEQ ID NO29), SSTADRQ (SEQ ID NO30) and PGKCGVSI (SEQ ID NO31). In a preferred 

embodiment, epitopes of SEQ ID NO3 include peptides consisting of or comprising one or 
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�

more sequences from the group comprising VTDKGPLGGCCSGVKGL (SEQ ID NO32), 

KTTADRQ (SEQ ID NO33) and PQQCGVNI (SEQ ID NO34). In a preferred embodiment, 

epitopes of SEQ ID NO4 include peptides consisting of or comprising one or more 

sequences from the group comprising VTGTGALGGCCKGIKDL (SEQ ID NO35), QTTADRQ 

(SEQ ID NO36) and PSQCGLNI (SEQ ID NO37). In a preferred embodiment, epitopes of ��

SEQ ID NO5 include peptides consisting of or comprising one or more sequences from the 

group comprising VTNKGPLGSCCGGVKGL (SEQ ID NO38), QTAQDRQ (SEQ ID NO39) 

and PGQCGVNI (SEQ ID NO40). In a preferred embodiment, the polypeptide according to 

the invention comprises one or more from the group comprising SEQ ID NO27, SEQ ID 

NO28,�SEQ ID NO29,�SEQ ID NO30,�SEQ ID NO31,�SEQ ID NO32,�SEQ ID NO33, SEQ ID ���

NO34, SEQ ID NO35, SEQ ID NO36, SEQ ID NO37, SEQ ID NO38, SEQ ID NO39 and�SEQ 

ID NO40. The person skilled in the art may also consider that the inventors found that folded 

variants of a sesame nsLTP characterized by SEQ ID NO11 were more reactive than linear 

epitopes. Crucial cysteines in SEQ ID NO11 which are part of the disulphide bonds 

stabilizing overall structure should be conserved and preferably oxidized. Therefore, folded ���

active portions based on fragments such as represented by SEQ ID NO41, SEQ ID NO42, 

SEQ ID NO43 and SEQ ID NO44 are a promising basis for designing variants.�

�

In a preferred embodiment, a line blot assay comprising the variant as a means for 

specifically capturing an antibody, preferably as described in the examples, may be used to ���

test whether the variant has such activity. The variant may also comprise N-terminal and/or 

C-terminal peptide or polypeptide fusions as long as these do not have specific binding 

activity to antigenic sequence parts and/or do not bind to other sequence parts, thus masking 

the antigenic sequence such that its binding characteristics are significantly altered and/or it 

is no longer capable of binding to the antibody. ���

 

The polypeptide may be provided in any form and at any degree of purification, from tissues, 

fluids or cells comprising said polypeptide in an endogenous form, more preferably cells 

overexpressing the polypeptide, crude or enriched lysates of such cells, to purified and/or 

isolated polypeptides which may be essentially pure. In a preferred embodiment, the ���

polypeptide is a native polypeptide, wherein the term “native polypeptide”, as used herein, 

refers to a folded polypeptide, more preferably to a folded polypeptide purified from cells, 

more preferably from prokaryotic or eukaryotic, preferably mammalian cells, more preferably 

plant cells. In another preferred embodiment, the polypeptide is purified from sesame or 

processed products made from sesame. A glycosylated form of the polypeptide may be ���

used. In a preferred embodiment, the term “purified”, as used herein, means that the 

polypeptide or any other purified reagent or molecule has been subjected to one or more 



 

 

 

 

 

���

�

method steps that effect a purification, preferably from the group comprising 

chromatography, more preferably from the group comprising size exclusion, affinity, 

hydrophobic interaction and ion exchange chromatography, more preferably affinity 

chromatography using an affinity tag such as a GST, MPB or His tag.  

 ��

In a preferred embodiment, the polypeptide is used in a non-reduced state. This may be 

accomplished by purifying the polypeptide under non-reducing conditions or by oxidizing the 

polypeptide following the purification, for example by exposure to air in the absence of 

reducing agents such as DTT. 

 ���

According to the present invention, the polypeptide may be a recombinant protein, wherein 

the term “recombinant”, as used herein, refers to a polypeptide produced using genetic 

engineering approaches at any stage of the production process, for example by fusing a 

nucleic acid encoding the polypeptide to a strong promoter for overexpression in cells or 

tissues or by engineering the sequence of the polypeptide itself. The person skilled in the art ���

is familiar with methods for engineering nucleic acids and polypeptides encoded (for 

example, described in Sambrook, J., Fritsch, E. F. and Maniatis, T. (1989), Molecular 

Cloning, CSH or in Brown T. A. (1986), Gene Cloning – an introduction, Chapman & Hall) 

and for producing and purifying native or recombinant polypeptides (for example Handbooks 

„Strategies for Protein Purification“, „Antibody Purification“, published by GE Healthcare Life ���

Sciences, and in Burgess, R. R., Deutscher, M. P. (2009): Guide to Protein Purification). In 

another preferred embodiment, the polypeptide is an isolated polypeptide, wherein the term 

“isolated” means that the polypeptide has been enriched compared to its state upon 

production or as part of a natural raw material such as an unprocessed sample using a 

biotechnological or synthetic approach and is preferably pure, i.e. at least 60, 70, 80, 90, 95 ���

or 99 percent of the polypeptide in the respective liquid consists of said polypeptide as 

judged by SDS polyacrylamide gel electrophoresis followed by Coomassie blue staining and 

visual inspection. Preferably any polypeptide on a carrier used as a means to capture an 

antibody is pure. 

 ���

The inventive teachings provide a kit, preferably for diagnosing a plant food allergy, more 

preferably sesame allergy or an LTP syndrome. Such a kit is a container that comprises 

specific reagents required to practice the inventive method, in particular the diagnostically 

useful carrier according to the present invention, optionally in addition to one or more, 

preferably all reagents required to practice the inventive method. The kit may comprise a ���

positive control, for example a recombinant antibody or antibody from a patient serum, 

preferably IgE or IgG, binding specifically to a sesame nsLTP characterized by SEQ ID 
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�

NO11 or to the means used to bind specifically the antibody to be detected. For example, a 

polypeptide used as a means may comprise an artificial tag, and the antibody used as a 

positive control may bind specifically to said tag. The kit may comprise a negative control, for 

example a protein which does not bind specifically to an antibody binding specifically to a 

sesame nsLTP characterized by SEQ ID NO11, for example bovine serum albumin. The kit ��

may comprise one or more calibrators. The kit may comprise a suitable water-tight vessel for 

contacting the diagnostically useful carrier with the sample in the presence of other liquids 

such as a reaction buffer. For example, a line blot may be provided in or in combination with 

an incubation tray, or a microtiter plate may be provided. Suitable vessels are described in 

the state of the art, for example EP3025780 or EP3025779.  ���

 

According to the present invention, the specific binding between a sesame nsLTP, preferably 

characterized by SEQ ID NO11, more preferably selected from the group comprising LTP1, 

LTP2, LTP3, LTP4 and LTP5, and an antibody binding specifically to it and between other 

molecules, for example a secondary antibody and an antibody to be detected, is detected. In ���

a preferred embodiment, the term “binding specifically”, as used herein, means that the 

binding reaction is stronger than a binding reaction characterized by a dissociation constant 

of 1 x 10-5 M, more preferably 1 x 10-7 M, more preferably 1 x 10-8 M, more preferably 1 x 10-9 

M, more preferably 1 x 10-10 M, more preferably 1 x 10-11 M, more preferably 1 x 10-12 M, as 

determined by surface plasmon resonance using Biacore equipment at 25 °C in PBS buffer ���

at pH 7. 

 

The methods or products according to the present invention may be used for diagnosing an 

allergy, preferably a plant food allergy, more preferably a sesame allergy. In a preferred 

embodiment, the allergy may be an or be associated with an LTP syndrome. In a preferred ���

embodiment, the term “LTP syndrome”, as used herein, refers to multiple plant-food 

sensitizations with a complex pattern of clinical manifestations such as anaphylaxis, 

associated with an allergy to at least one plant LTP. For background information, see EAACI 

Molecular Allergology User's Guide by Matricardi et al, Pediatr Allergy Immunol . 2016 

May;27 Suppl 23:1-250, and Asero, Eur Ann Allergy Clin Immunol . 2014 Jul;46(4):142-6. In ���

another preferred embodiment, the allergy is characterized by a sensitization, preferably 

associated with clinical allergic symptoms. 

 

In a preferred embodiment, the term „diagnosis“, as used herein, is to be used in its broadest 

possible sense and may refer to any kind of procedure aiming to obtain information ���

instrumental in the assessment whether a patient suffers or is likely or more likely than the 

average or a comparative subject, the latter preferably having similar symptoms, to suffer 
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from a certain disease or disorder in the past, at the time of the diagnosis or in the future, to 

find out how the disease is progressing or is likely to progress in the future or to evaluate the 

responsiveness of a patient or patients in general with regard to a certain treatment, for 

example the administration of immunosuppressive drugs or an immunotherapeutic treatment, 

or to find out whether a sample is from such a patient. Such information may be used for a ��

clinical diagnosis, but may also be obtained by an experimental and/or research laboratory 

for the purpose of general research, for example to determine the proportion of subjects 

suffering from the disease in a patient cohort or in a population. In other words, the term 

“diagnosis” comprises not only diagnosing, but also prognosticating and/or monitoring the 

course of a disease or disorder, including monitoring the response of one or more patients to ���

the administration of a drug or candidate drug, for example to determine its efficacy. While 

the result may be assigned to a specific patient for clinical diagnostic applications and may 

be communicated to a medical doctor or institution treating said patient, this is not 

necessarily the case for other applications, for example in diagnostics for research purposes, 

where it may be sufficient to assign the results to a sample from an anonymized patient. ���

 

In a preferred embodiment, the methods and products according to the present invention 

may be used for interaction studies, including determining whether a drug candidate or other 

compound may interfere with the binding of an antibody to a sesame nsLTP characterized by 

SEQ ID NO11 or may affect any downstream process or the strength of their binding to their ���

target. In a preferred embodiment, they may be used for monitoring the immune response, 

more preferably the emergence and/or titer of antibodies to a sesame nsLTP characterized 

by SEQ ID NO11, following the administration of an immunogenic composition comprising a 

sesame nsLTP characterized by SEQ ID NO11 or an immunogenic variant thereof, for 

example to a mammal, which may be a mammal other than a human such as a laboratory ���

animal. 

 

In many cases the mere detection of the antibody, in other words determining whether or not 

detectable levels of the antibody are present in the sample, is sufficient for aiding in the 

diagnosis. If the antibody can be detected, this information will be instrumental for the ���

clinician’s diagnosis and indicates an increased likelihood that the patient suffers from an 

allergy. The patient may then be subjected to additional tests, even invasive tests, such as a 

food challenge using sesame allergen or allergens, for example a sesame extract. 

 

The person skilled in the art will appreciate that a clinician does usually not conclude whether ���

or not the patient suffers or is likely to suffer from a disease, condition or disorders solely on 

the basis of a single diagnostic parameter, but needs to take into account other aspects, for 
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example the presence of other antibodies, markers, blood parameters, clinical assessment of 

the patient’s symptoms or the results of medical imaging or other non-invasive methods such 

as polysomnography, to arrive at a conclusive diagnosis. See Baenkler H. W. (2012), 

General aspects of autoimmune diagnostics, in Renz, H., Autoimmune diagnostics, 2012, de 

Gruyter, page 3. The value of a diagnostic agent or method may also reside in the possibility ��

to rule out one disease, thus allowing for the indirect diagnosis of another. In a preferred 

embodiment, the meaning of any symptoms or diseases referred to throughout this 

application is in line with the person skilled in the art’s understanding as of the filing date or, 

preferably, earliest priority date of this application as evidenced by text books and scientific 

publications. It should be mentioned that the inventive methods or uses or products, taken ���

alone, cannot be used to arrive at a definite, final diagnosis. 

 

In a preferred embodiment, the term “diagnosis” may also refer to a method or agent used to 

distinguish between two or more conditions associated with similar or identical symptoms, for 

example allergies to similar plants.  ���

 

In a preferred embodiment, any information or data demonstrating the presence of absence 

of the autoantibody may be communicated to the patient or a medical doctor treating the 

patient orally, preferably by telephone, in a written form, preferably fax or letter, or in an 

electronic form via fax or via the internet, for example as an email or text message. ���

The present invention relates to a method comprising the step detecting in a liquid, for 

example a sample from a subject, the presence or absence of an antibody binding 

specifically to a sesame nsLTP characterized by SEQ ID NO11. Such a method may 

comprise the steps a) providing a liquid, preferably a patient sample, b) contacting the liquid 

with a carrier comprising one or more means for specifically binding the one or more ���

antibodies to be detected under conditions compatible with the formation of a complex 

comprising the diagnostically useful carrier with the means and the antibody, more 

specifically the polypeptide comprising a sesame nsLTP characterized by SEQ ID NO11 or a 

variant thereof and the antibody, c) optionally isolating any said complex, for example by 

removing the liquid, d) optionally washing said complex, and e) detecting said complex. The ���

method is preferably an in vitro method.  

 

The detection of the antibody or complex for the prognosis, diagnosis, methods or kit 

according to the present invention comprises the use of a method selected from the group 

comprising immunodiffusion techniques, immunoelectrophoretic techniques, light scattering ���

immunoassays, agglutination techniques, labeled immunoassays such as those from the 

group comprising radiolabeled immunoassays, enzyme immunoassays such as colorimetric 
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assays, chemiluminscence immunoassays and immunofluorescence techniques. The person 

skilled in the art is familiar with these methods, which are also described in the state of the 

art, for example in Zane, H. D. (2001): Immunology – Theoretical & Practical Concepts in 

Laboratory Medicine, W. B. Saunders Company, in particular in Chapter 14. In a preferred 

embodiment, the term “presence” of an antibody, as used herein, means that the antibody is ��

detectable using such a method, preferably a method selected from the group comprising 

enzyme immunoassays, more preferably colorimetric assays or chemiluminescence 

immunoassays, most preferably colorimetric assays based on line blot and detection using 

alkaline phosphatase activity as described in the examples. In a preferred embodiment, the 

term “absence”, as used herein, means that the antibody is not detectable using such a ���

method, owing to its absence or presence at extremely low concentrations below the 

respective detection limit. 

 

In a preferred embodiment, two or more means for binding specifically an antibody to be 

detected are used. In a more preferred embodiment, it can be distinguished which antibody ���

is present. This may be the case if the two or more means are spatially separated or 

antibodies are detected using distinguishable detection methods, for example labels 

comprising distinguishable fluorophores. In another preferred embodiment, it can only be 

determined that at least one of the two or more antibodies to be detected is present. This 

may be the case if a mixture of two or more means is used and it can only be determined ���

that an antibody binds specifically to this mixture. 

 

In many cases detecting, preferably meaning detecting the absence or presence of an 

antibody, optionally meaning determining whether the concentration of the antibody is above 

a certain threshold preferably as set by measurement using a detection method preferred ���

according to this invention, for example ELISA or line blot, in the liquid, is sufficient for the 

diagnosis. If one or more antibody binding specifically to a sesame nsLTP characterized by 

SEQ ID NO11 can be detected, this will be information instrumental for the clinician’s 

diagnosis and indicates an increased likelihood that the patient suffers from the allergy. The 

clinician will then be encouraged to follow up with more invasive tests such as oral food ���

challenge or SPT. 

 

In a preferred embodiment, the absence or presence of two or more antibodies is detected 

simultaneously, i.e. at the same time. 

 ���
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In a preferred embodiment, the absence or presence of two or more antibodies is detected in 

spatially separate reactions, more preferably in different reaction mixtures in separate 

vessels. 

 

In a preferred embodiment, the present invention provides a use of a reagent or means or ��

polypeptide for the detection of one or more antibodies binding specifically to a sesame 

nsLTP characterized by SEQ ID NO11, or of a nucleic acid encoding a sesame nsLTP 

characterized by SEQ ID NO11 or a variant thereof or a nucleic acid hybridizing specifically 

to said nucleic acid under stringent conditions or a vector or cell comprising said nucleic acid 

for the manufacture of a kit for the diagnosis of an allergy. In a preferred embodiment, a cell ���

comprising said vector is provided and cultured under conditions allowing the expression of 

the nucleic acid, followed by isolating the expression product which may be a sesame nsLTP 

characterized by SEQ ID NO11 or a variant thereof, followed by use of the expression 

product as a means for specifically binding to an antibody in a method or product according 

to the present invention. More specifically, a diagnostically useful carrier may be coated with ���

the expression product. 

 

In another preferred embodiment, the method may be for confirming the reliability of an 

antibody detection assay or determining the concentration of an antibody binding specifically 

to a sesame nsLTP characterized by SEQ ID NO11 or a variant thereof and may involve ���

detecting in a solution, which is not a sample from a patient, but is known or expected to 

comprise the antibody, preferably at a known concentration. Alternatively, the solution may 

be a negative control not comprising the antibody to check the background. Such method 

may be run in parallel with, after or before a diagnostic method.  

 ���

In a preferred embodiment, the present invention provides an apparatus for analyzing a 

sample from a patient to detect one or more antibodies indicating an increased likelihood of 

an allergy, wherein the antibody is an antibody binding specifically to a sesame nsLTP 

characterized by SEQ ID NO11 or a variant thereof, comprising: 

 ���

a) a carrier, which contains a means for capturing at least one antibody from the sample 

when the sample is contacted with the carrier, 

 

b) a detectable means capable of binding to the antibody captured by the carrier when 

the detectable means is contacted with the carrier, particularly the detectable means ���

is a labeled secondary antibody capable of binding to the antibody captured on the 

carrier, 
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c) optionally a means for removing any sample from the carrier and the detectable 

means, preferably by washing; 

 

d) a detecting device for detecting the presence of the detectable means and converting ��

the results into an electrical signal, and 

 

e) optionally a means for receiving the electronical signal from the detecting device and 

determining if the level of the signal is indicative of an increased likelihood of a 

sesame allergy or LTP syndrome, by comparing with the level of signal detected in ���

the background or an input reference value obtained with samples from healthy 

subjects. 

 

The invention provides a pharmaceutical composition, preferably a vaccine, comprising one 

or more antigens selected from the group comprising a sesame nsLTP characterized by SEQ ���

ID NO11 or a variant thereof, optionally in combination with one or more further plant 

antigens, which composition is preferably suitable for administration to a subject, preferably a 

mammalian subject, more preferably to a human. Such a pharmaceutical composition may 

comprise a pharmaceutically acceptable carrier. The pharmaceutical composition may, for 

example, be administered orally, parenterally, by inhalation spray, topically, by eyedrops, ���

rectally, nasally, buccally, vaginally or via an implanted reservoir, wherein the term 

“parenterally”, as used herein, comprises subcutaneous, intracutaneous, intravenous, 

intramuscular, intra-articular, intrasynovial, intrasternal, intrathecal, intralesional and 

intracranial injection or infusion techniques. The pharmaceutical composition may be 

provided in suitable dosage forms, for example capsules, tablets and aqueous suspensions ���

and solutions, preferably in sterile form. It may be used in a method of treatment of a 

disease, preferably an allergy, which method comprises administering an effective amount of 

the inventive polypeptide to a subject. A hypoallergenic variant of the antigens may be used. 

The person skilled in the art is familiar with methods for the generation of hypoallergenic 

variants of known allergens. The pharmaceutical composition may be a sterilized liquid ���

solution, which may be for injection. In a preferred embodiment, the pharmaceutical 

composition comprises an adjuvant, and at least one diluent, at least one glidant, at least one 

stabilizer and/or at least one filling agent. Suitable compositions are described in the state of 

the art, for example Plotkin, Orenstein and Offit, Vaccines, Elsevier Saunders, 2013 or 

Schijns, O’Hagan Immunopotentiators in Modern Vaccines, Elsevier Academic Press, 2006. ���
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According to the present invention, a method comprising the step enriching or isolating an 

antibody to a sesame nsLTP characterized by SEQ ID NO11 is provided. The person skilled 

in the art is familiar with methods for enriching or isolating an antibody from various sources, 

and exemplary procedures are described in Thermo Scientific Pierce Antibody Production 

and Purification Technical Handbook, Thermo Scientific. Briefly, a source of the antibody, for ��

example a sample from a patient comprising the antibody, preferably suffering from a 

disease such as sesame allergy or LTP syndrome, or from a laboratory animal immunized 

with a sesame nsLTP characterized by SEQ ID NO11 or a variant thereof, or a cell 

overexpressing a sesame nsLTP characterized by SEQ ID NO11 or a variant thereof or a 

lysate of such a cell is provided. The source of the antibody in the form of a liquid solution is ���

then contacted with a sesame nsLTP characterized by SEQ ID NO11 or a variant thereof 

under conditions compatible with the formation of a complex comprising the sesame nsLTP 

and the antibody, followed by separation of the liquid sample from the complex. Typically, the 

sesame nsLTP is immobilized prior to or after formation of the complex on a solid phase 

which may be associated with any of the carriers disclosed herein as diagnostically useful ���

carriers or any other solid phase, for example a chromatography column, followed by 

washing of the complex using a washing buffer. For example, the sesame nsLTP may be 

covalently linked with an agarose bead carrying an immobilized diamino dipropylamine linker 

via a side chain carboxy group using a crosslinker such as EDC. This is already an isolation 

of the antibody, but it may optionally be dissociated from the sesame nsLTP, for example by ���

exposing the complex to denaturing conditions such as SDS in an electrophoretic purification 

step or a high salt buffer solution. Finally, the presence of the antibody, dissociated or not, 

may be detected by contacting it with a means for detecting an antibody. In a preferred 

embodiment, this method is used to prepare an antibody as a positive control, as a calibrator 

or for determining the concentration of the antibody in a solution, for example to prepare ���

standardized solutions of the antibody as a control or calibrator. 

 

According to the present invention, a polypeptide comprising a sesame nsLTP characterized 

by SEQ ID NO11 or an antibody binding specifically to a sesame nsLTP characterized by 

SEQ ID NO11 or the carrier according to the present invention may be used for the ���

manufacture of a diagnostic kit, preferably for the diagnosis of an allergy, more preferably 

sesame allergy. For example, this may involve using the polypeptide and the antibody to coat 

a solid phase of a carrier, testing the quality of the carrier by performing a control reaction or 

calibrating with standardized components, for example a recombinant antibody rather than 

one from a patient sample, which may be mixed with a sample from a healthy blood donor, ���

for example serum, packaging the components into a kit or actually performing steps of a 

method to obtain a result which may aid in the diagnosis. 
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According to the present invention, a vector comprising a nucleic acid encoding a sesame 

nsLTP characterized by SEQ ID NO11 or a variant is provided. Preferably, the nucleic acid is 

under the functional control of a promotor which allows for the constant or inducible 

expression of the polypeptide. Exemplary vectors include SEQ ID NO22, SEQ ID NO23, ��

SEQ ID NO24, SEQ ID NO25, SEQ ID NO26 and variants thereof. According to the present 

invention, a cell, which may be prokaryotic or eukaryotic, comprising said vector is provided. 

The cell may be used to express the polypeptide, followed by purifying and immobilizing it on 

the solid phase of a device and use according to the present invention. The person skilled in 

the art is familiar with methods for the expression and purification of polypeptides using cells.  ���

 

 

Sequences: 

The present invention comprises a range of novel nucleic acid and polypeptide sequences, 

more specifically the following, which are identical to sequences in the sequence listing. ���

Solely as a precaution, any SEQ ID NO may refer both to sequences listed in this document 

and sequences in the sequence listing, in case of any unintended deviations.  

 

SEQ ID NO1 (Sesamum indicum lipid transfer protein LTP1, corresponds to EF581314.1) 

MKKGAAAVWWVVAIVVVLAVAEVHETGAAPCNPVELSPCLAAISGSQPPSAECCSKLKEQVPCF���

CDYVKNPVFKPYVDSPNAKKVAATCGVAFPTC 

 

SEQ ID NO2 (EF581315.2, Sesamum indicum lipid transfer protein LTP2) 

MEKATCLVLAVTMVVVALAPPQAEAAISCGTVANDLSPCINYVMYGGAGTPPVPCCTGIKTLYNQ

ASSTADRQAVCGCLKSVAGQASPAIIGTAAALPGKCGVSIPYEISPSTDCSKVH ���

 

SEQ ID NO3 (EF581316.1, Sesamum indicum lipid transfer protein LTP3) 

MAGTIKPMFVVLIAVVSIMSVVPEGEAAIGCGTVVSYLNSCFPYVTGTGALGGCCKGIKDLYAAA

QTTADRQSVCDCLKDLAASTTGVDLGKAAGLPSQCGLNIPYKIIPSTDCSKVQ 

 ���

SEQ ID NO4 (EF581317.1, Sesamum indicum lipid transfer protein LTP4) 

MAGIIRPMCILLIAAVLAMAVAPRGEAAIGCGTVVSYLNPCLPYVTNKGPLGSCCGGVKGLYGAA

QTAQDRQSVCSCLKSLAGSYKDVDLNKAAGLPGQCGVNIPYKISPSTDCSKVN 

 

SEQ ID NO5 (EF581318.1, Sesamum indicum lipid transfer protein LTP5) ���

MASMIKALCVALVGAVLVIAVVPPAEAALGCGSVISYLGSCRPYVTDKGPLGGCCSGVKGLYKAA

KTTADRQATCSCLKTLASTYKGVNLSKAAGLPQQCGVNIPYKISPSTDCSKVT 



 

 

 

 

 

���

�

 

SEQ ID NO6 (Sesamum indicum lipid transfer protein (LTP1), cDNA fragment) 

AGCGGTCTCACATGGCGCCTTGCAACCCGGTAGAGCTGTCGCCCTGCCTTGCAGCGATATC

AGGGTCGCAGCCGCCGTCGGCGGAGTGCTGCAGCAAGCTGAAGGAGCAGGTGCCCTGCTT

CTGTGACTACGTGAAGAACCCGGTTTTCAAGCCGTATGTCGACTCTCCTAATGCCAAGAAGG��

TTGCTGCAACCTGCGGCGTCGCCTTCCCCACATGTTGACTCGAGGAGACCGAA 

 

SEQ ID NO7 (Sesamum indicum lipid transfer protein (LTP2), cDNA fragment) 

AGCGAAGACATCATGGCCATATCATGCGGCACTGTGGCCAACGACCTGTCCCCGTGCATCA

ACTACGTGATGTATGGTGGGGCGGGGACGCCACCGGTACCATGCTGCACCGGGATAAAGA���

CCCTCTACAATCAGGCAAGCAGCACCGCTGACCGCCAGGCTGTTTGTGGGTGCTTGAAATC

TGTTGCCGGCCAAGCCAGCCCTGCCATCATTGGCACAGCCGCCGCACTTCCTGGCAAATGT

GGCGTCTCTATTCCTTACGAGATCAGCCCCTCCACGGATTGCTCCAAGGTTCATTAACTCGA

GAGTCTTCGGT 

 ���

SEQ ID NO8 (Sesamum indicum lipid transfer protein (LTP3), cDNA fragment) 

TTCGGTCTCACATGGCGATAGGTTGCGGCACTGTAGTTTCATATCTGAATTCATGCTTTCCAT

ACGTGACCGGAACTGGTGCGTTGGGTGGATGCTGTAAAGGGATTAAGGATCTCTATGCGGC

GGCCCAAACCACAGCCGACCGACAGAGCGTGTGCGACTGCCTGAAAGATCTTGCTGCCTC

GACCACTGGCGTCGACCTCGGCAAAGCTGCTGGACTCCCCAGCCAGTGTGGTCTTAACATC���

CCCTACAAGATCATTCCTTCAACTGATTGCTCAAAGGTGCAATGACTCGAGGAGACCACC 

 

SEQ ID NO9 (Sesamum indicum lipid transfer protein (LTP4), cDNA fragment) 

ACCGAAGACATCATGGCAATAGGCTGCGGCACGGTGGTTTCATACCTGAATCCATGCCTGC

CATATGTAACCAACAAAGGCCCTCTAGGCAGTTGTTGCGGTGGAGTTAAGGGTCTGTATGGA���

GCAGCCCAGACTGCACAAGATCGTCAAAGCGTGTGCAGCTGCTTGAAATCTCTCGCTGGCT

CATACAAAGATGTCGACCTGAACAAGGCCGCTGGACTCCCTGGACAATGTGGCGTCAACAT

TCCCTACAAGATTAGCCCTTCCACTGATTGCTCAAAGGTGAATTGACTCGAGAGTCTTCACC 

 

SEQ ID NO10 (Sesamum indicum lipid transfer protein (LTP5), cDNA fragment) ���

AGCGAAGACATCATGGCATTAGGCTGCGGCAGCGTGATATCTTATCTGGGTTCATGCCGCC

CCTATGTGACCGACAAAGGTCCTTTAGGTGGTTGCTGCAGTGGGGTGAAGGGACTCTATAA

GGCTGCAAAAACCACCGCGGATCGTCAGGCCACTTGCAGCTGCCTCAAAACTCTTGCCAGT

ACCTACAAAGGTGTCAATCTTAGCAAGGCAGCCGGACTTCCTCAGCAATGTGGTGTTAACAT

TCCCTATAAAATCAGCCCTTCCACCGATTGCTCAAAGGTGACGTGACTCGAGAGTCTTCACC ���
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SEQ ID NO11 (consensus sequence 1) 

XXCGXXXXXLXXCXXXXXXXXXXXXXXXCCXXXKXXXXXXXXXXXXXXXCXCXXXXXXXXXXXX

XXXXXXXXXXXCG 

 

SEQ ID NO12 (consensus sequence 2)  ��

XXCGXVXXXLXXCXXYVXXXGXXXXXXXCCXGXKXLYXXAXXXXDRQXXCXCLKXXAXXXXXX

XXXXAAXLPXXCGXXIPYXIXPSTDCSKVX 

 

SEQ ID NO13 (consensus sequence 3) 

XGCGXVXSYLXXCXPYVTXXGXLGXCCXGXKXLYXAAXTXXDRGXXCXCLKXLAXXXXXVXLXK���

AAGLPXQCGXNIPYKIXPSTDCSKV 

 

SEQ ID NOS 14 TO 16 HAVE BEEN DELETED. 

 

SEQ ID NO17 (�-factor-sp-H6-linker-PSc-Ses iLTP1) ���

MRFPSIFTAVLFAASSALAAPVNTTTEDETAQIPAEAVIGYSDLEGDFDVAVLPFSNSTNNGLLFIN

TTIASIAAKEEGVSLEKRAMAHHHHHHGGGSGGGSGGGSLEVLFQGPSAMAPCNPVELSPCLA

AISGSQPPSAECCSKLKEQVPCFCDYVKNPVFKPYVDSPNAKKVAATCGVAFPTC 

 

SEQ ID NO18 (�-factor-sp-H6-linker-PSc-Ses iLTP2) ���

MRFPSIFTAVLFAASSALAAPVNTTTEDETAQIPAEAVIGYSDLEGDFDVAVLPFSNSTNNGLLFIN

TTIASIAAKEEGVSLEKRAMAHHHHHHGGGSGGGSGGGSLEVLFQGPSAMAISCGTVANDLSP

CINYVMYGGAGTPPVPCCTGIKTLYNQASSTADRQAVCGCLKSVAGQASPAIIGTAAALPGKCG

VSIPYEISPSTDCSKVH 

 ���

SEQ ID NO19 (�-factor-sp-H6-linker-PSc-Ses iLTP3) 

MRFPSIFTAVLFAASSALAAPVNTTTEDETAQIPAEAVIGYSDLEGDFDVAVLPFSNSTNNGLLFIN

TTIASIAAKEEGVSLEKRAMAHHHHHHGGGSGGGSGGGSLEVLFQGPSAMAIGCGTVVSYLNS

CFPYVTGTGALGGCCKGIKDLYAAAQTTADRQSVCDCLKDLAASTTGVDLGKAAGLPSQCGLNI

PYKIIPSTDCSKVQ ���

 

SEQ ID NO20 (�-factor-sp-H6-linker-PSc-Ses iLTP4) 

MRFPSIFTAVLFAASSALAAPVNTTTEDETAQIPAEAVIGYSDLEGDFDVAVLPFSNSTNNGLLFIN

TTIASIAAKEEGVSLEKRAMAHHHHHHGGGSGGGSGGGSLEVLFQGPSAMAIGCGTVVSYLNP

CLPYVTNKGPLGSCCGGVKGLYGAAQTAQDRQSVCSCLKSLAGSYKDVDLNKAAGLPGQCGV���

NIPYKISPSTDCSKVN 
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SEQ ID NO21 (�-factor-sp-H6-linker-PSc-Ses iLTP5) 

MRFPSIFTAVLFAASSALAAPVNTTTEDETAQIPAEAVIGYSDLEGDFDVAVLPFSNSTNNGLLFIN

TTIASIAAKEEGVSLEKRAMAHHHHHHGGGSGGGSGGGSLEVLFQGPSAMALGCGSVISYLGS

CRPYVTDKGPLGGCCSGVKGLYKAAKTTADRQATCSCLKTLASTYKGVNLSKAAGLPQQCGVNI

PYKISPSTDCSKVT ��

 

SEQ ID NO22 (pPICZd-sp-N-(PSc)-mSes iLTP1), SEQ ID NO23 (pPICZd-sp-N-(PSc)-mSes 

iLTP2), SEQ ID NO24 (pPICZd-sp-N-(PSc)-mSes iLTP3), SEQ ID NO25 (pPICZd-sp-N-(PSc)-

mSes iLTP4) and SEQ ID NO26 (pPICZd-sp-N-(PSc)-mSes iLTP5) are in the sequence listing 

only. ���

 

SEQ ID NO27 to SEQ ID NO40 are disclosed in the text. 

 

SEQ ID NO41 [fragment of LTP2] 

CGTVANDLSPCINYVMYGGAGTPPVPCCTGIKTLYNQASSTADRQAVCGCLKSVAGQASPAIIGT���

AAALPGKCG  

 

SEQ ID NO42 [fragment of LTP3] 

CGTVVSYLNSCFPYVTGTGALGGCCKGIKDLYAAAQTTADRQSVCDCLKDLAASTTGVDLGKAA

GLPSQCG ���

 

SEQ ID NO43 [fragment of LTP4] 

CGTVVSYLNPCLPYVTNKGPLGSCCGGVKGLYGAAQTAQDRQSVCSCLKSLAGSYKDVDLNKA

AGLPGQCG  

 ���

SEQ ID NO44 [fragment of LTP5] 

CGSVISYLGSCRPYVTDKGPLGGCCSGVKGLYKAAKTTADRQATCSCLKTLASTYKGVNLSKAA

GLPQQCG 

 

The present invention is further illustrated by the following non-limiting examples from which ���

further features, embodiments, aspects and advantages of the present invention may be 

taken. 

 

Fig. 1 shows the isolated LTP proteins as in Example 1 following SDS-PAGE under reducing 

and non-reducing conditions followed by oriole fluorescent gel staining (r. reducing ���

conditions; n. r. non-reducing conditions). 
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Fig. 2 shows a EUROLINE line blot as used in Example 2. 

 

Fig. 3 shows the analysis of specific IgE binding of 146 sera from patients with LTP 

syndrome to LTP1 to 5 using the EUROLINE assay. The incubated strips were scanned and 

evaluated with the EUROLINEScan® program, resulting in IgE reactivities expressed in kU/L. ��

 

Fig. 4 shows the result of Western and Dot blotting as described in Example 3. 

 

Example 1: recombinant expression of Sesamum indicum lipid transfer proteins (LTP1 

– LTP5) in Pichia pastoris: ���

 

1.1 Cloning of the lipid transfer proteins (LTPs) 

 

Gene synthesis fragments coding for the lipid transfer proteins LTP1, LTP2, LTP3, LTP4 and 

LTP5 of Sesamum indicum (LTP1: Acc. EF581314.1, SEQ ID NO1; LTP2: Acc. EF581315.2, ���

SEQ ID NO2; LTP3: Acc. EF581316.1, SEQ ID NO3; LTP4: Acc. EF581317.1, SEQ ID NO4; 

LTP5: Acc. EF581318.1, SEQ ID NO5) were obtained from Eurofins Genomics Germany 

GmbH (Ebersberg).  

 

The gene synthesis products (SEQ ID NO6 to SEQ ID NO10 for LTP1, LTP2, LTP3, LTP4 ���

and LTP5, respectively) were either digested with BsaI (New England Biolabs, R3733) or 

with BbsI (New England Biolabs, R3539) and the fragments were gel-purified. 

 

The gene synthesis fragments were ligated with Esp3I (New England Biolabs, R0734) into 

linearized adapted pPICZ� vectors coding for lipid transfer protein (LTP1 – LTP5) of ���

Sesamum indicum fused to the alpha-factor signal sequence and a N-terminal hexa histidine-

tag (H6) (SEQ ID NO17 to SEQ ID NO21, respectively). Vectors represented by SEQ ID 

NO22, SEQ ID NO23, SEQ ID NO24, SEQ ID NO25, and SEQ ID NO26 were obtained and 

used to express LTP1, LTP2, LTP3, LTP4 and LTP5 each with the N-terminal His tag (SEQ 

ID NO17, SEQ ID NO18, SEQ ID NO19, SEQ ID NO20, SEQ ID NO21, respectively. ���

 

The coding sequences of the recombinant proteins include a linker-sequence and the 

sequence of the PreScission protease cleavage site between the histidine-tag and the 

sequences of the lipid transfer proteins of Sesamum indicum. The pPICZ�-expression 

plasmids were all linearized by SacI-digestion (New England Biolabs, R3156) for ���

transformation of Pichia pastoris X-33, carried out according to the manual “pPICZ A, B, and 

C Pichia expression vectors for selection on Zeocin™ and purification of secreted, 



 

 

 

 

 

���

�

recombinant proteins”, Cat. no. V195-20, Rev. Date: 7 July 2010, Manual part no. 25-0150, 

MAN0000035“ by Invitrogen / Thermo Fisher Scientific. 

 

1.2 Recombinant expression and purification of the lipid transfer proteins  

The fusion proteins were expressed in P. pastoris as described by the manufacturer in the ��

above manual from Cat. no. V195-20 and isolated by affinity chromatography on nickel 

matrix (IMAC) according to standard procedures.  

 

1.3 Gel analyses and preparation of Western blots 

Purities of the isolated proteins were controlled by SDS-PAGE under reducing and non-���

reducing conditions followed by oriole fluorescent gel staining (BioRad) (Fig. 1) as 

recommended in the manufacturer’s instructions.  

 

For Western blot analyses proteins were separated by SDS-PAGE under reducing and non-

reducing conditions and were blotted onto nitrocellulose membranes using the Fast Blotter ���

system (Thermo Fisher). The proteins were subsequently stained with Ponceau-S. 

 

 

Example 2: Line blot analysis of sesame LTP reactivity towards patient sera 

Preparation of a multiparameter line blot (EUROLINE) ���

 

2.1 Production of the EUROLINE strips 

 

The EUROLINE line blot was produced by coating the isolated lipid transfer proteins LTP1, 

LTP2, LTP3, LTP4 and LTP5 as purified according to Example 1 using a precision dispenser ���

(commercially available from Zeta Corporation) onto nitrocellulose membrane (commercially 

available from Whatman). After blocking and washing as recommended in the 

manufacturer’s instructions the membranes containing the single proteins were aligned and 

cut in 2 mm strips, resulting in a multiparameter test. The final layout is shown in Fig. 2. 

 ���

2.2 Evaluation of samples using the EUROLINE assay 

 

The EUROLINE strips were incubated as recommended in the manufacturer’s 

(EUROIMMUN Medizinische Labordiagnostika AG, Lübeck, Germany) instructions (Product 

number DP 3110-1601 E). In detail the strips were incubated with 1 ml 1/11 (v/v) diluted ���

patient sample (146 sera from LTP syndrome patients (M. Pascal, R. Muñoz�Cano, Z. Reina, 

A. Palacín, R. Vilella, C. Picado, M. Juan, J. Sánchez�López, M. Rueda, G. Salcedo, A. 
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�

Valero, J. Yagüe and J. Bartra, Clinical & Experimental Allergy, 2012 (42) 1529–1539) in 

washing buffer for 16 h at room temperature. After discarding the patient samples the strips 

were washed 3 times for 5 min with 1 ml washing buffer per strip and subsequently incubated 

for 1 h with 1 ml anti-human-IgE antibody conjugated with alkaline phosphatase. Afterwards 

the strips were again washed 5 times with washing buffer and then incubated for 10 min with ��

BCIP/NBT substrate.  

 

The evaluation of the results was carried out using a scanner and EUROLINEScan® program 

(EUROIMMUN Medizinische Labordiagnostika AG, Lübeck, Germany). A semiquantitative 

analysis can be realized by using an IgE calibration curve of WHO standard (75/502). ���

 

2.3 Results 

 

In the EUROLINE assay 146 sera from patients with LTP syndrome were tested (Fig. 3). 

Using the cut-off 0.35 kU/L for IgE reactivity, 17.8% of the sera showed positive IgE reactivity ���

to LTP1, 56.2% to LTP2, 35.6% to LTP3, 43.8% to LTP4 and 55.5% to LTP5. In total 72.6% 

showed IgE reactivity to at least one tested protein.  

 

The detection of specific IgE antibodies to one or more LTPs of sesame indicates an 

increased likelihood that the particular patient suffers from a sesame allergy and also from ���

allergies to further LTPs from other sources, which then should be considered for the 

clinician’s diagnosis.  

 

 

Example 3: Western and Dot blot analysis of sesame LTP reactivity towards patient ���

sera 

 

3.1 Western Blot and Dot Blot strips 

 

For the dot blot strips 1 µL of each of the LTPs (LTP1, LTP2, LTP3, LTP4 and LTP5) as from ���

Example 1 was dotted directly on nitrocellulose membrane� (commercially available from 

Whatman). The membranes together with the Western blot membranes were cut in strips 

and stuck on transparent plastic sheets. The sheets were cut in strips again resulting in 

Western blot and dot blot strips each containing the 5 different Western blot and the dotted 

LTP membrane chips.  ���
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The strips were incubated separately overnight at room temperature with 400 µL patient 

serum respectively, that was diluted 1:10 (v/v) in universal buffer��product number ZD 1129-

0101 E, EUROIMMUN Medizinische Labordiagnostika AG, Lübeck, Germany). After that the 

sera were discarded and the strips washed 3 x 5 min with 400 µL universal buffer. Then the 

strips were incubated at room temperature with 400 µL anti-human-IgE antibody conjugated ��

with alkaline phosphatase for 1 hour. The strips were washed again 3 x 5 min with 400 µL 

universal buffer and then incubated with BCIP/NBT-substrate for 10 minutes until the 

reaction was stopped with demineralized water.  

 

3.2 Results ���

 

Eight additional serum samples characterized as positive using the EUROLINE with the 

sesame LTPs 1 – 5 as described in Example 1, and two negative sera, which were negative 

with all sesame LTPs, were selected.  

The positive sera showed strong reactions in a non-reducing Western blot against LTP3, ���

LTP4 and LTP5 and weaker reactions with LTP1 and LTP2 (Fig. 4). Detection by dot blot 

yielded a similar result. Running the Western blot under reducing conditions reduced the 

reactivity considerably, suggesting that the protein folding is important for the antigen-

antibody recognition. No reactions could be observed with either method if sera from 

subjects with a sesame LTP negative pre-characterization were examined. ���
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Claims 
�

 

 

1. A polypeptide comprising a sesame nsLTP characterized by SEQ ID NO11 or a variant 

thereof, wherein the polypeptide is isolated, purified and/or immobilized.  

 ��

2. A diagnostically useful carrier comprising a solid phase coated with the polypeptide 

according to claim 1. 

 

3. The carrier according to claim 2, wherein the carrier is selected from the group 

comprising a bead, a test strip, a microtiter plate, a plastic surface, preferably ���

polystyrene surface, a branched hydrophilic, preferably cellulose-based polymer, a 

microarray, a blot, preferably from the group comprising western blot, line blot and dot 

blot, a glass surface, a slide, a biochip and a membrane, and is most preferably a 

microtiter plate or a line blot. 

 ���

4. The polypeptide or carrier according to any of claims 2 to 3, wherein the polypeptide is 

in complex with an antibody from the sample of a patient, preferably an IgG and/or IgE 

class antibody. 

 

5. A kit comprising  ���

a) the carrier according to any of claims 2 to 4 and a means for detecting an antibody 

bound to the carrier, which means is preferably a secondary antibody or a 

polypeptide comprising a sesame nsLTP characterized by SEQ ID NO11 or a 

variant thereof, 

or ���

b) a diagnostically useful carrier comprising a means for capturing an antibody in a 

liquid solution, preferably a non-labeled secondary antibody, and a means for 

detecting an antibody bound to the carrier, preferably a polypeptide comprising a 

sesame nsLTP characterized by SEQ ID NO11 or a variant thereof, more 

preferably with a detectable label, ���
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wherein the kit preferably comprises in addition to a) or b) one or more, preferably all 

reagents from the group comprising a calibrator, preferably a set of calibrators, a 

washing buffer, a positive control and a negative control. 

 

6. The carrier or kit according to any of claims 1 to 5, wherein the carrier is a test strip ��

comprising spatially separate reagents which include a sesame nsLTP characterized 

by SEQ ID NO11 or a variant thereof, and one or more from the group comprising one 

or more calibrators, an anti-CCD-IgE control, a reagent indicating the presence of a 

secondary antibody, preferably a secondary antibody recognizing IgG and/or IgE class 

antibodies. ���

 

7. A pharmaceutical composition comprising a polypeptide comprising a sesame nsLTP 

characterized by SEQ ID NO11 or a variant thereof, preferably further comprising an 

adjuvant. 

 ���

8. A method comprising the step detecting in a sample the presence or absence of an 

antibody binding specifically to a sesame nsLTP characterized by SEQ ID NO11. 

 

9. The method, wherein the sample is selected from the group comprising whole blood, 

serum and plasma, preferably from a mammal, more preferably human.  ���

 

10. A method comprising the step contacting a device comprising a solid phase coated 

with a polypeptide comprising a sesame nsLTP characterized by SEQ ID NO11 or a 

variant thereof with a buffered solution comprising an antibody binding specifically to a 

sesame nsLTP characterized by SEQ ID NO11, which solution is preferably not a ���

sample from a patient in need of a diagnosis, wherein preferably 

a) the concentration of the antibody in the solution is known, and/or 

b) the antibody is a recombinant antibody and/or 

c) the medical or diagnostic device is contacted with two or more solutions 

comprising the antibody, wherein the two or more solutions have a different ���

concentration of the antibody, and/or 

d) the antibody is recognized by secondary antibodies binding specifically to IgG 

and/or IgE class antibodies, 
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followed by detection of a signal which indicates whether or not the antibody has bound 

to the polypeptide, optionally a signal relating to the concentration of the antibody in the 

solution or solutions. 

 

11. A use of a polypeptide comprising a sesame nsLTP characterized by SEQ ID NO11 or ��

a variant thereof, the polypeptide, carrier or kit according to any of claims 1 to 6 for 

detecting an antibody binding specifically to a sesame nsLTP characterized by SEQ ID 

NO11 or for manufacturing a device for detecting said antibody. 

 

12. A use of a polypeptide comprising a sesame nsLTP characterized by SEQ ID NO11 or ���

of an antibody binding specifically to a sesame nsLTP characterized by SEQ ID NO11 

or the carrier according to any of claims 3, 4 or 6 for the manufacture of a diagnostic 

kit. 

 

13. The carrier according to claim 4, the kit according to any of claims 5 to 6 or the method ���

according to any of claims 8 to 10 or the use according to any of claims 11 to 12, 

wherein the antibody is an IgG or IgE class antibody and/or wherein the secondary 

antibody recognizes IgG and/or IgE class antibodies. 

 

14. The method or use according to any of claims 8 to 12, wherein the antibody is detected ���

using a method from the group comprising immunodiffusion, immunoelectrophoresis, 

light scattering, agglutination, labeled immunoassays, preferably from the group 

comprising radiolabeled immunoassays, enzyme immunoassays such as colorimetric 

assays, chemiluminescence immunoassays and immunofluorescence immunoassays. 

 ���

15. An enriched, isolated or purified antibody, preferably IgG or IgE class antibody, or a 

recombinant antibody binding specifically to a sesame nsLTP characterized by SEQ ID 

NO11. 

 

16. A method comprising the step enriching or isolating an antibody to a sesame nsLTP ���

characterized by SEQ ID NO11. 

 

 

  


