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Research Lines

v Adverse reactions to drugs:
- Immunological mechanisms in IgE
mediated reactions
-Design of in vitro tests for diagnosing IgE
mediated reactions in drug allergy
- Immunological mechanismsin T cell
mediated reactions

v Adverse reactions to allergens:
-Analysis of underlying cellular
mechanisms at effector phase
-Induction of tolerant responses

v Nanoengineered biological vesicles with

anti-inflammatory and immunosuppressive

activities.

Scientific Activity

We are a multidisciplinary team integrated by clinicians and basic researchers that develop our research activities in hospital
centers and research institutes with a translational character for improving the diagnostic and treatments of patients with
allergic reactions and therefore the patient”s quality of life. Our studies are focused to better understand immune regulation of
adverse reactions to drugs and allergens in order to accurately treat these allergic disorders. Our research in Bionand is related
to the design, synthesis and characterization of molecular nanostructures for the study of their interaction with components of
the immune system (immunoglobulin E (IgE), T-cells, dendritic cells (DC),...), as well as the study of properties on molecules
and nanosystems (chemical structure, tridimensional conformation, size,...) in the context of immune molecular recognition.
The experiments proposed in our current projects require a deep understanding of aspects of organic chemistry, material
chemistry, proteomics, biosensing, animal model studies, as well as skills to foster collaboration and mutual understanding
between clinicians and basic researchers from distinct disciplines. Our research deals with nanotechnology, organic chemistry
and biomedicine with eventual application on treatment and diagnosis of allergic diseases.

Research lines:
v" Adverse reactions to drugs

Hypersensitivity reactions to drugs (HDRs) usually appear during their clinical use and constitute a serious health problem, as
they are an important cause of patient morbidity and mortality. During HDRs there is a drug covalent binding to endogenous
proteins, forming adducts that render the immunogenic drug and thereby induce an allergic immune response producing IgE
antibodies or T cells that specifically recognize the adduct. This phenomenon is complex and it is still not well known whether in
allergic subjects there is a preferential/non preferential binding of drugs to endogenous proteins and/or these adducts are
processed in different ways by the immune system. In the formed-adduct, both the chemical structure provided by the drug and
the carrier protein contribute to the generation of the antigenic determinant. One disadvantage of the classical carriers is that
on their surface the haptens are randomly distributed and therefore the use of nanoconjugated dendrimers may help to solve
this problem. The group has developed PolyAMinoAMide (PAMAM) dendrimers decorated on the periphery with penicilloyl
moieties (penicillin-derivate), which mimics the recognition of natural hapten-protein conjugates. In fact, IgE to penicillins can
be determined by immunoassay using penicilloyl-dendrimer conjugates coupled to cellulose or other solid surfaces. These
approaches can be used to design consistent prototypes using dendrimers, which will allow having complete control and
knowledge about the structure of the conjugate, and the possibility to modify the number of haptens, the size of the carrier and
even adding different hapten models in a carrier dendrimer.

Our goal is to get a better understanding about the HDRs in order to design new diagnostic and therapeutic approaches,
including microarrays, to help in the clinical management of drug allergic patients. In this research area the studies are focused
at the humoral level (immediate adverse reactions) and at the cellular level (non-immediate adverse reactions).

A brief schematic explanation of aims related to every sub-research line are described following:

- Immunological mechanisms in IgE mediated reactions: (i) new drug antigenic determinants identification, characterization and
synthesis; (ii) identification of target carrier proteins modified by drugs; (iii) Analysis of the effector and tolerant immunological
response by applying a cellular model including dendritic cells and lymphocytes.
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- Design of in vitro tests for diagnosing IgE mediated reactions in drug allergy: (i) hapten-protein adducts and hapten-
dendrimer nanoadducts design; (ii) adducts IgE response specificity studies by using immunoassays and cell activation
techniques; (iii) development of new materials, including nanostructures and different solid phases for detecting IgE
response to drugs.

- Immunological mechanisms in T cell mediated reactions: (i) studies of drug interaction with cells involved in first stage
allergic reaction; (ii) cell contribution of effector phase and tolerance maintenance in non-immediate reactions to drugs; (iii)
Identification of biomarkers for early diagnosis.

v' Adverse reactions to allergens

Food allergy is defined as an immunologically adverse reaction to foods and can range from acute and life-threatening to
chronic. The prevalence of food allergy appears to be on increase, affecting 3-4% of adults and 4-8% of children. There is
not treatment of food allergy beyond strict allergen avoidance, which has a negative impact on quality of life of the patients
and furthermore resulting in growth failure in children. Since many food allergens cross-react each other, elimination diet is
ineffective or not feasible for many patients.

There is a major need for the development of new therapeutic approaches to treat food allergic disorders. Specific
immunotherapy for food allergy has been difficult since serious life-threatening side effects may occur, especially with
subcutaneous allergen immunotherapy. However, in recent years, treatment of food allergic patients with oral allergen
immunotherapy as well as with sublingual immunotherapy has successfully resulted in desensitization and in some cases
tolerance to the food allergen. sIT treatments have been performed using crude protein extracts containing whole allergen
molecules with the risk of inducing an allergic reaction. Strategies aimed at reducing the allergenicity include chemical
modification or the use of T cell peptides which do not crosslink with specific IgE. Synthetic peptides seem to be a promising
approach to induce immune tolerance; however, it might be necessary to use adjuvants in order to enhance the immune
response induced by these peptides. Advanced strategies include the use of toll-like receptor (TLR) ligands or DC-SIGN,
which trigger DC maturation, as major targets for the development of vaccine adjuvants. Dendrimer bifunctionalization with T
cell epitopes and DC receptor agonists provide a great opportunity to integrate all the elements necessary to interact with
target immune cells. These nanostructures will be more effective interacting with the immune system, thereby skewing the
allergic response towards Thl as well as reducing the time of the treatment. These studies will be applied in experimental
models of food allergy in order to evaluate the induction of immune tolerance. The long-term goal will be to use these
nanostructures to treat food allergic patients.

A brief schematic explanation of aims related to every sub-research line are described following:

- Analysis of cellular underlying mechanisms at effector phase: (i) phenotypic and functional features of effector cells (T, B
and NK lymphocytes and DC) that participate in the allergic response; (ii) role of Treg cells in the maintenance of tolerance
response.

- Induction of tolerant responses: (i) underlying mechanisms in specific immunotherapy with allergens; (ii) development of
dendritic structures with the ability of including allergen epitopes and immunoregulator molecules as novel approaches for
the development of vaccines.

v" Nanoengineered biological vesicles with anti-inflammatory and immunosuppressive activities

Conventional anti-inflammatory and immunosuppressive therapies based on natural or synthetic drugs for the treatment of
auto and non-autoimmune diseases or organ transplantation experience severe limitations such as a poor efficacy and
harsh adverse effects. The emergence of nanotechnology with the use of nanoparticles as drug delivery systems have
received a high interest to treat diseases allowing to reduce toxicity, enhance the sustain release, and improve the selectivity
to the site of action. Exosomes represent a novel class of biological vesicles, which are seen as excellent candidates to
carry drugs or biomolecules due to their biocompatibility, small size (i.e high diffusion), ability to modify their phenotype, and
to present molecule on their surface. We aim to design engineered exosomes exhibiting anti-inflammatory and
immunosuppressive activities by i) improving the transfection of therapeutic agents into those biological vesicles by using
allergen functionalized nanoparticles, and ii) enhancing the intrinsic immunosuppressive activity of exosomes.

Collaborations

o,

% University Grenoble-Alpes (France), Dr. Xavier Le Guevel. Exosomes and gold nanoclusters for inmunotherapy.

o,

% Royal Institute of Technology (Sweden), associate Professor Michael Malkoch. Design of dendrimers and complex
macromolecules for drug allergy studies.

o,

% IMDEA-Nanoscience and University Complutense of Madrid (Spain), Professor Nazario Martin. Immunological studies
of fullerens.

o,

% Instituto de Investigaciones Quimicas (CSIC, Spain), Dr. Javier Rojo. Nanostructures including glycodendrimers for
immunotherapy.
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“Centro de Investigaciones Biolégicas (CSIC, Spain), Dr. Dolores Perez-Sala. Proteomic studies in drug allergy.

% ALK-ABELLO Laboratories (Spain). Evaluation of immunological mechanisms involved in the efficacy of sublingual
immunotherapy with LTP (Pru p3) in allergic patients, mono or polysensibilized, to LTP from food.

< Paul-Ehrlich Institute (Langen, Germany), Dr. Stephan Scheurer. Immunological evaluation of compounds for specific
immunotherapy.

% Institute of Translational Medicine, University of Liverpool (England), Professor Munir Pirmohamed. Pharmacogenetic
studies.

% Institute of Translational Medicine, University of Liverpool (England), Dr. Dean Naisbhitt. Study of selective reations to
betalactams and obtention of clones from T lymphocytes specific to amoxicillin and clavulanic acid, from peripheral blood
samples and positive skin tests for analyzing the immunological recognition of different structures.

% University of Nancy, Prof.Guéant (Univ. de Nancy, France). Pharmacogenomic studies.

Research Projects in the last 5 years

= Development of antibiotic conjugates with nanostructures or proteins and their application to the in vitro diagnosis of
antibiotic allergy, CP15/00103, Miguel Servet Grant, Instituto de Salud Carlos Ill (2016-2018). PI: Maria Isabel Montafiez Vega.
Grants cofunded by European Regional Development Fund (ERDF) and European Social Fund (ESF).

= Desarrollo de un microarray con aductos farmaco- proteina / nanoestructura para el diagnostico de alergia a antibioticos, PI-
0179-2014, Fundacién Progreso y Salud (2015-2017). PI: Maria Isabel Montafiez Vega

= Development of nanostructural materials with potential applications in drug allergy diagnosis: towards immunoassays and
cellular tests (basophil activation tests), IEF Marie-Curie Grant (M? Isabel Montafiez Vega)), European Commission (2012-
2014).

= Exosomas disefiados como nanoparticulas teranéstica para la vacunacion, Fundacién Salud 2000 (Merck-Serono) (2015-
2017). PI: Xavier Le Guevel. Grants cofunded by European Regional Development Fund (ERDF) and European Social Fund
(ESF).

= Effect of the physicochemical properties of nanoparticles to the biodistribution and to the immunoresponse of dendritic cells.
Applications of nanoparticles for immunotherapy of allergic disease, CP12/00310, Miguel Servet Grant, Instituto de Salud
Carlos 11l (2013-2015). PI: Xavier Le Guevel. Grants cofunded by European Regional Development Fund (ERDF).

= Desarrollo de nanoestructuras para el disefio de vesiculas hiolégicas con actividades antiinflamatoria e inmunosupresora,
P115/00898, Instituto de Salud Carlos Il (2016-2018). PI: Adriana Ariza. Grants cofunded by European Regional Development
Fund (ERDF).

= Desarrollo de materiales nanoestructurados dendriméricos con aplicaciones potenciales en el diagnostico de alergias a
farmacos: inmunoensayos y test de activacion celular, PI-0699/2011, Fundacion Progreso y Salud (2012-2016). PI: Adriana
Ariza .

= Exosomas disefiados con nanoparticulas terandsticas para el tratamiento de alergia, PI-0209-2014, Fundacion Progreso y
Salud (2015-2017). PI: Francisca Gémez

=Estudio de biomarcadores y factores de riesgo relacionados con el desarrollo de una respuesta alérgica diferencial frente a
amoxicilina o clavulanico, P115/01206, Instituto de Salud Carlos 1l (2016-2018). Pl: M2 José Torres. Grants cofunded by
European Regional Development Fund (ERDF).

= |dentificacién y caracterizacion inmunolégica de conjugados de betalactamicos con proteinas y nanoestructuras para su
aplicacion al diagnéstico in vitro de reacciones alérgicas IgE, P112/02529, Instituto Salud Carlos Il (2013-2015). PIl: M2 José
Torres

= Respuesta IgE a antibidticos betalactamicos: andlisis de la contribucion de diferentes estructuras quimicas al
reconocimiento por los anticuerpos e identificacién de proteinas candidatas, Fundacion Salud 2000 (Merck-Serono) (2011-
2014). PI: M2 José Torres

=Disefio de nanoestructuras sintéticas hapteno-portador para la deteccion de anticuerpos IgE en reacciones de
hipersensibilidad a betalactamicos, PI1-0545-2010, Consejeria de Salud (2011-2013). PI: M2 José Torres

= Desarrollo de prototipos experimentales de conjugados hapteno-carrier para aplicacion diagnéstica en las reacciones de
hipersensibilidad a farmacos, CTS 06603, Consejeria de Economia, Innovacién, Ciencia y Empleo (2011-2014). IP: M2 José
Torres. Grants cofunded by European Regional Development Fund (ERDF).

=Red de Investigacién de Reacciones Adversas a Alergenos y Farmacos (RIRAAF), RETIC RD12/0013/0001, Instituto de
Salud Carlos Il (2013-2016). Current coordinator: M@ José Torres. Grants cofunded by European Regional Development Fund
(ERDF)
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=Asma, Reacciones Adversas y Alérgicas, RETIC RD16/0006/0001 (2017-2021). Coordinator: M@ José Torres. Grants
cofunded by European Regional Development Fund (ERDF).

= Estudio del papel del sistema inmune innato e identificacion de biomarcadores en respuestas anafilacticas y de tolerancia
inducida a alérgenos alimentarios de origen vegetal, PI15/00559, Instituto Salud Carlos Il (2016-2018). PI: Cristobalina
Mayorga Mayorga. Grants cofunded by European Regional Development Fund (ERDF).

= Estudios de la modulacion de la respuesta inmunoldgica y desarrollo de modelos de tolerancia a alérgenos de origen
vegetal utilizando nanoestructuras polifuncionales, PI12/02481, Instituto Salud Carlos Il (2013-2015). PI: Cristobalina
Mayorga Mayorga

= Estudio de los mecanismos inmunoldgicos implicados en la inmunoterapia especifica con alérgenos. Papel de las células T
reguladoras y efectoras especificas, PI-0542-2010, Consejeria de Salud, Junta de Andalucia (2011-2013). PI: Cristobalina
Mayorga Mayorga.

= Caracterizaciéon de la alergenicidad de proteinas de origen vegetal (panalergenos). Estudios de la modulacion de la
respuesta inmunolégica y desarrollo de modelos de tolerancia utilizando nanoestructuras polifuncionales, CTS-7433,
Consejeria de Economia, Innovacion, Ciencia y Empleo (2012-2016). PI: Cristobalina Mayorga Mayorga. Grants cofunded by
European Regional Development Fund (ERDF).

= Disefio de epitopos hipoalergénicos del Pru p 3 acoplados a nanoestructuras dendriméricas para su utilizacién en
inmunoterapia en alergia alimentaria, P10347-2012, Consejeria de Igualdad, Salud y Politicas Sociales (2013-2015). IP: Ana
Aranda

Publications in the last 5 years

= A Yahia-Ammar, D Sierra, F Mérola, N Hildebrandt and X Le Guével. Self-Assembled Gold Nanoclusters for Bright
Fluorescence Imaging and Enhanced Drug Delivery. ACS Nano, 2016, 10, 2591-2599. DOI: 10.1021/acshano.5b07596

= C Mayorga, E Perez-lnestrosa, N Molina and Ml Montafiez. Development of nanostructures in the diagnosis of drug
hypersensitivity reactions. Current Opinion in Allergy and Clinical Immunology, 2016, 16, 300-307. DOIL:
10.1097/aci.0000000000000282

= FJ Sanchez-Gomez, JM Gonzalez-Morena, Y Vida, E Pérez-Inestrosa, M Blanca, MJ Torres and D Pérez-Sala. Amoxicillin
haptenates intracellular proteins that can be transported in exosomes to target cells. Allergy, 2016, n/a-n/a. DOI:
10.1111/all.12958

= TD Fernandez, A Ariza, F Palomares, Ml Montafiez, M Salas, A Martin-Serrano, R Fernandez, A Ruiz, M Blanca, C
Mayorga and MJ Torres. Hypersensitivity to fluoroquinolones: The expression of basophil activation markers depends on the
clinical entity and the culprit fluoroquinolone. Medicine, 2016, 95, e3679. DOI: 10.1097/md.0000000000003679

= MJ Torres, Ml Montafiez, A Ariza, M Salas, TD Fernandez, N Barbero, C Mayorga and M Blanca. The role of IgE recognition
in allergic reactions to amoxicillin and clavulanic acid. Clinical and Experimental Allergy, 2016, 46, 264-274. DOI:
10.1111/cea.12689

= C Mayorga, G Celik, P Rouzaire, P Whitaker, P Bonadonna, JR Cernadas, A Vultaggio, K Brockow, JC Caubet, J
Makowska, A Nakonechna, A Romano, Ml Montanez, JJ Laguna, G Zanoni, JL Gueant, H Oude Elberink, J Fernandez, S Viel,
P Demoly, MJ Torres o behalf of In vitro tests for Drug Allergy Task Force of EAACI Drug Interest Group. In vitro tests for Drug
Hypersensitivity Reactions. An ENDA/EAACI Drug Allergy Interest Group Position Paper. Allergy, 2016, 71, 1103-1134. DOI:
10.1111/all.12886

= J Lacombe-Barrios, M Salas, F Gomez, | Dona, A Ariza, C Mayorga, M Blanca, Ml Montanez and MJ Torres. The Addition
of Benzylpenicillin Does Not Increase the Skin Test Sensitivity Obtained With Classic beta-Lactam Determinants. Journal of
Investigational Allergology & Clinical Immunology, 2016, 26, 52-54.

= A Ariza, E Garcia-Martin, M Salas, Ml Montafiez, C Mayorga, N Blanca-Lopez, | Andreu, J Perkins, M Blanca, JAG Agundez
and MJ Torres. Pyrazolones metabolites are relevant for identifying selective anaphylaxis to metamizole. Scientific Reports,
2016, 6, 23845. DOI: 10.1038/srep23845

= L Martin-Pedraza, M Gonzalez, F Gomez, N Blanca-Lopez, M Garrido-Arandia, R Rodriguez, MJ Torres, M Blanca, M
Villalba and C Mayorga. Two nonspecific lipid transfer proteins (nsLTPs) from tomato seeds are associated to severe
symptoms of tomato-allergic patients. Molecular Nutrition & Food Research, 2016, 60, 1172-1182. DOI:
10.1002/mnfr.201500782

= E. Ml Montafiez, F Najera, C Mayorga, AJ Ruiz-Sanchez, Y Vida, D Collado, M Blanca, MJ Torres and E Perez-Inestrosa.
Recognition of multiepitope dendrimeric antigens by human immunoglobulin Nanomedicine: Nanotechnology, Biology and
Medicine, 2015, 11, 579-588. DOI: 10.1016/j.nan0.2015.01.006
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=M Soler, P Mesa-Antunez, MC Estevez, AJ Ruiz-Sanchez, MA Otte, B Sepulveda, D Collado, C Mayorga, MJ Torres, E
Perez-Inestrosa and LM Lechuga. Highly sensitive dendrimer-based nanoplasmonic biosensor for drug allergy diagnosis.
Biosensors and Bioelectronics, 2015, 66, 115-123. DOI: 10.1016/j.bios.2014.10.081

= F Pineda, A Ariza, C Mayorga, F Arribas, R Gonzélez-Mendiola, N Blanca-Lépez, G Davila, N Cabafies, G Canto, JJ
Laguna, C Senent, P Stahl-Skov, R Palacios, M Blanca and MJ Torres. Role of Histamine Release Test for the Evaluation of
Patients with Immediate Hypersensitivity Reactions to Clavulanic Acid. International Archives of Allergy and Immunology, 2015,
168, 233-240. DOI: 10.1159/000443274

= MI Montafiez, A Ariza, C Mayorga, T Fernandez and M Torres. Cross-Reactivity in Betalactam Allergy: Alternative
Treatments. Current Treatment Options in Allergy, 2015, 2, 141-154. DOI: 10.1007/s40521-015-0050-4

= A Ariza, TD Fernandez, C Mayorga, N Barbero, A Martin-Serrano, D Perez-Sala, F Sanchez-Gomez, M Blanca, MJ Torres
and Ml Montafiez. Hypersensitivity reactions to Betalactams: Relevance of the hapten-protein conjugates. Journal of
Investigational Allergology & Clinical Immunology, 2015, 25, 12-25.

= A Mascaraque, W Kowalczyk, T Fernandez, F Palomares, C Mayorga, D Andreu and J Rojo. Glycodendropeptides stimulate
dendritic cell maturation and T cell proliferation: a potential influenza A virus immunotherapy. MedChemComm, 2015, 6, 1755-
1760. DOI: 10.1039/c5md00133a

= X Le Guével, M Perez Perrino, TD Fernandez, F Palomares, M-J Torres, M Blanca, J Rojo and C Mayorga. Multivalent
Glycosylation of Fluorescent Gold Nanoclusters Promotes Increased Human Dendritic Cell Targeting via Multiple Endocytic
Pathways. ACS Applied Materials & Interfaces, 2015, 7, 20945-20956. DOI: 10.1021/acsami.5b0654

= X le Guevel, F Palomares, MJ Torres, M Blanca, TD Fernandez and C Mayorga. Nanoparticle size influences the
proliferative responses of lymphocyte subpopulations. RSC Advances, 2015, 5, 85305-85309. DOI: 10.1039/c5ral6164a

= TD Fernandez, JR Pearson, MP Leal, MJ Torres, M Blanca, C Mayorga and X Le Guével. Intracellular accumulation and
immunological properties of fluorescent gold nanoclusters in human dendritic cells. Biomaterials, 2015, 43, 1-12. DOI:
10.1016/j.biomaterials.2014.11.045

= TD Ferndndez, E Goémez, | Dofia, P Campo, C Rondon, M Gonzalez, F Gomez, F Palomares, M Salas, M Blanca, C
Mayorga and MJ Torres. Differential Plasma-cell evolution is linked with Dermatophagoides pteronyssinus immunotherapy
response. Scientific Reports, 2015, 5, 14482. DOI: 10.1038/srep14482

= M-A Shahbazi, TD Fernandez, EM Makila, X Le Guével, C Mayorga, MH Kaasalainen, JJ Salonen, JT Hirvonen and HA
Santos. Surface chemistry dependent immunostimulative potential of porous silicon nanoplatforms. Biomaterials, 2014, 35,
9224-9235. DOI: 10.1016/j.biomaterials.2014.07.050

= XL Guevel, O Tagit, CE Rodriguez, V Trouillet, M Pernia Leal and N Hildebrandt. Ligand effect on the size, valence state
and red/near infrared photoluminescence of bidentate thiol gold nanoclusters. Nanoscale, 2014, 6, 8091-8099.
10.1039/c4nr01130a

= A Ariza, D Collado, Y Vida, Ml Montafiez, E Pérez-Inestrosa, M Blanca, MJ Torres, FJ Caflada and D Pérez-Sala. Study of
protein haptenation by amoxicillin through the use of a biotinylated antibiotic. PLoS ONE 2014, 9, e90891. DOI:
10.1371/journal.pone.0090891

= D Garzon, A Ariza, L Regazzoni, R Clerici, A Altomare, FR Sirtori, M Carini, MJ Torres, D Pérez-Sala and G Aldini. Mass
Spectrometric Strategies for the Identification and Characterization of Human Serum Albumin Covalently Adducted by
Amoxicillin: Ex Vivo Studies. Chemical Research in Toxicology, 2014, 27, 1566-1574. DOI: 10.1021/tx500210e

= A Ariza, E Barrionuevo, C Mayorga, Ml Montafiez, E Perez-lnestrosa, A Ruiz-Sanchez, RM Rodriguez-Guéant, TD
Fernandez, JL Guéant, MJ Torres and M Blanca. IgE to penicillins with different specificities can be identified by a multiepitope
macromolecule: Bihaptenic penicillin structures and IgE specificities. Journal of Immunological Methods, 2014, 406, 43-50.

= Y Vida, Ml Montanez, D Collado, F Najera, A Ariza, M Blanca, MJ Torres, C Mayorga and E Perez-Inestrosa. Dendrimeric
antigen-silica particle composites: an innovative approach for IgE quantification. Journal of Materials Chemistry B, 2013, 1,
3044-3050. DOI: 10.1039/c3th20548g

= MI Montanez, C Mayorga, MJ Torres, AJ Ruiz-Sanchez, M Malkoch, A Hult, M Blanca and E Perez-Inestrosa . Dendrimeric
Antigens. New Approaches Towards Detection of IgE-Mediated Drug Allergy Reactions.. Dendrimers in Biomedical
Applications. Ed: B Klajnert, L Peng and V Cena. The Royal Society of Chemistry, 2013. pp. 84-98.
DOI:10.1039/9781849737296

= C Mayorga, | Andreu, A Aranda, | Dofia, Ml Montafiez, N Blanca-Lopez, A Ariza, E Nuin, M Blanca, MA Miranda and MJ
Torres. Fluoroquinolone Photodegradation Influences Specific Basophil Activation. International Archives of Allergy and
Immunology, 2013, 160, 377-382.

= MJ Sanchez-Quintero, MJ Torres, AB Blazquez, E Gémez, TD Fernandez, | Dofia, A Ariza, | Andreu, L Melendez, M
Blanca, C Mayorga. Synergistic effect between amoxicillin and TLR ligands on dendritic cells from amoxicillin-delayed allergic
patients. PLoS One, 2013, 8, €74198. DOI: 10.1371/journal.pone.0074198
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=E Gomez, C Mayorga, F Gomez, AB Blazquez, A Diaz-Perales, M Blanca, MJ Torres. Food allergy: management, diagnosis
and treatment strategies. Immunotherapy, 2013, 5, 755-768. DOI: 10.2217/imt.13.63

= N. Blanca-Lopez, A. Ariza, |. Dofia, C. Mayorga, M. |. Montafez, J. Garcia-Campos, F. Gomez, C. Rondon, M. Blanca, M. J.
Torres. Hypersensitivity reactions to fluoroquinolones: analysis of the factors involved. Clinical & Experimental Allergy, 2013,
43, 560-567. DOI: 10.1111/cea.12099

= E. Gomez, N. Blanca-Lopez, M. Salas, G. Canto, P. Campo, M. J. Torres, C. Mayorga, M. Blanca. Induction of accelerated
reactions to amoxicillin by T-cell effector mechanisms. Annals of Allergy, Asthma & Immunology, 2013, 110, 267-273.
DOI: 10.1016/j.anai.2013.01.003

= A Aranda, P Campo, A Palacin, | Dofia, C Gomez-Casado, L Galindo, A Diaz-Perales, M Blanca. Antigenic proteins involved
in occupational rhinitis and asthma caused by obeche wood (Triplochiton scleroxylon). PLoS One, 2013, 8,
€53926.DOI: 10.1371/journal.pone.0053926

= A Ariza, TD Fernandez, C Mayorga, M Blanca, MJ Torres. Prediction of hypersensitivity to antibiotics: what factors need to
be considered? Expert Review of Clinical Immunology, 2013, 9, 1279-1288. DOI:10.1586/1744666X.2013.852957

= A Ariza, D Garzon, D Ruiz-Abanades, V de Los Rios, G Vistoli, MJ Torres, M Carini, G Aldini, D Perez-Sala. Protein
haptenation by amoxicillin: high resolution mass spectrometry analysis and identification of target proteins in serum. Journal of
Proteomics, 2012, 77, 504-520. DOI: 10.1016/}.jprot.2012.09.030

= AJ Ruiz-Sanchez, Ml Montafiez, C Mayorga, MJ Torres, NS Kehr, Y Vida, D Collado, F Najera, L De Cola, E Perez-Inestrosa.
Dendrimer-modified solid supports: nanostructured materials with potential drug allergy diagnostic applications. Current
Medicinal Chemistry, 2012, 19, 4942-4954. DOI: 10.2174/0929867311209024942

= E. Gomez, A. Diaz-Perales, L. Tordesillas, I. Dofla, M.J. Torres, A.B. Blazquez, F. Gomez, M. Blanca, C. Mayorga. Effect of
Pru p 3 on dendritic cell maturation and T-lymphocyte proliferation in peach allergic patients. Annals
of Allergy, Asthma & Immunology, 2012, 109, 52-58. DOI: 10.1016/j.anai.2012.05.017

= C. Mayorga, A.B. Blazquez, I. Dofla, F. Gomez, P. Chaves, M.J. Sanchez-Quintero, N. Blanca-Lépez, L. Melendez, M.
Blanca, M.J. Torres. Immunological mechanisms underlying delayed-type hypersensitivity reactions to glatiramer acetate.
Annals of Allergy, Asthma & Immunology, 2012, 109, 47-51. DOI: 10.1016/j.anai.2012.05.002

= P Campo, A Aranda, A Palacin, Ml Montafiez, A Diaz-Perales, M Blanca. Occupational asthma caused by IgE-mediated
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M, Montafiez MI, Suau R, Mayorga C, Torres MJ. Application number: P200302737. Priotity date: 02/24/2009. Applicant:
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= Composition for allergy treatment. Mayorga C, Torres MJ, Blanca M, Rojo FJ, Mascaraque A, Ramos FJ, Fernandez L,
Diaz-Perales A, Andreu D, Valle J. P201531341. Priority date: 09/21/2015. Applicants: Andalusian Health Service (SAS),
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Service (SAS)
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