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WELCOME LETTER

Welcome to the 9th EuroMabNet meeting
5th and 6th of October 2017, Pécs, Hngary

Dear colleagues and guests, earlier and new members of EuroMAbNet,
			 As the members of the organizing committee, it is our pleasure to welcome you to the 9th EuroMAbNet
meeting which takes place in Pécs, an ancient Hungarian University town since the 14th century, a place
rich in history and footprints left by nations and nationalities, cultures and traditions. Intriguingly, the last
three meetings were organized in three separate countries within a geographical area with the radius of
less than a few hundred kilometers, yet encompassing a capital city, a sea resort, and a typical industrialist’s
mansion in a Central European countryside town.
			 This year’s meeting is organized by the Department of Immunology and Biotechnology as part of the
University of Pécs Immunological Excellence Initiative. This Department was started in 1984 and became an
independent unit of the medical faculty in 1991, with the main task of monoclonal antibody production for
research and diagnostics. Our department became a member of EuroMAbNET in 2015. Our duties include
teaching, research and routine immunodiagnostics (cellular and serological). Our products are available
for research collaborations and have found their way to various vendors for international markets.
			 Mentioning commercial mAb production brings us to the essence of this meeting. If the steady stream
of incoming emails on „reproducibility crisis” linked to antibody-based assays and the discrete notifications
of reagents withdrawn from companies’ product lists are anything to go by concerning the current need for
antibody validation, both the 9th EuroMAbNET meeting and its sister 2nd Antibody Validation workshop
held earlier in Madrid appear most timely. In this spirit, we hope that the accompanying practical talks for
antibody use in various protocols will greatly benefit those venturing into antibody production and reliable
application in research and diagnostics. We aim to provide a relaxed atmosphere, thus lessening the
obstacles for asking questions and smoothening the ground for discussions and eventual collaborations.
We also hope that you will find some time to discover Pécs busy with students, with its Roman, medieval
and Ottoman relics, museums, and enjoy its culinary pleasures and scenery.
Organizing Committee,

Péter Balogh

Giovanna Roncador

Berislav Lisnić
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WORSKHOP PROGRAMME
9th EUROMABNET MEETING
3rd ANTIBODY VALIDATION WORKSHOP - THURSDAY, OCTOBER 5th
MORNING SESSION
9:00
9:10
9:40

10:20

Dr. Giovanna Roncador ▫ Head of the Monoclonal Antibody Unit, CNIO, Madrid
Opening introduction

Prof. Pablo Engel ▫ Department of Biomedical Sciences, School of Medicine, University of
Barcelona, Spain
The problems arising from poor antibody validation
Prof. Friedrich Koch-Nolte ▫ Professor of Immunology and Molecular Biology, Institute of
Immunology, Hamburg, Germany
A basic introduction to antibodies - different types, isotypes, recombinant antibodies and
methods of production
Dr. Demin Li ▫ Nuffield Division of Clinical Laboratory Sciences, University of Oxford, UK
How to approach an antibody project
COFFEE BREAK (11:00-11:30)

11:30

12:10
12:30

Dr. Giovanna Roncador ▫ Head of the Monoclonal Antibody Unit, CNIO, Madrid, Spain
Principles of antibody validation - examples showing approach to using controls,
demonstrating reactivity with recombinant and endogenous target antigen, specificity and
reproducibility
Dr. Lorena Maestre ▫ Monoclonal Antibody Unit, CNIO, Madrid, Spain
Reproducibility and dissemination of data

Dr. Raymond Chan ▫ Bio-Techne, Abingdon, UK
Sponsored talk: Validation of antibodies: not all targets are created equal
LUNCH (12:50-13:50)

AFTERNOON SESSION
14:00

15:10

Interactive Session "Meet the Experts I" ▫ This session will be run twice, so that attendees
can participate in more than one discussion group
1. Meet the expert in immunohistochemistry
2. Meet the expert in western blotting
3. Meet the expert in immunofluorescence
Interactive Session "Meet the Experts II"
1. Meet the expert in immunohistochemistry
2. Meet the expert in western blotting
3. Meet the expert in immunofluorescence

WORKSHOP END (16:45)
DINNER (20:00)
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SCIENTIFIC PROGRAMME
9th EUROMABNET MEETING
SCIENTIFIC SECTION - FRIDAY, OCTOBER 6th
MORNING SESSION
Chair: Dr. Péter Balogh
9:00
9:10
9:40
10:10

10:40

10:55

Dr. Péter Balogh ▫ Department of Immunology and Biotechnology, University of Pécs, Hungary
Opening and welcome remarks
INVITED SPEAKER
Dr. Pierre Bruhns ▫ Antibodies in therapy and Pathology Unit at Pasteur Institute, France
Identifying antigen-specific antibodies using droplet microfluidics
Dr. Armand Bensussan ▫ Immunology, Dermatologie & Oncology INSERM, France
Expression of the immune checkpoint receptor CD160 in malignancies

Prof. Friedrich Koch-Nolte ▫ Professor of Immunology and Molecular Biology, Institute of
Immunology, Hamburg, Germany
Validation of nanobodies and nanobody-based heavy chain antibodies against the CD38
ecto-enzyme and the P2X7 ion channel
Selected student short talk
Kristina M Ilieva ▫ St John`s Institute of Dermatology and Molecular Medicine, King`s College
London, Guy`s Hospital, Tower Wing, London, UK
Functionally active Fc mutant antibodies recognising cancer antigens generated rapidly at
high yields
Selected student short talk
Isabel Corraliza-Gorjón ▫ Centro Nacional de Biotecnología (CNB), Madrid, Spain
Relevance of individual amino acids in the epitope identified by two anti-human CCR9
monoclonal antibodies with antitumor activity
COFFEE BREAK AND POSTER SESSION (11:10-11:40)

11:40
12:10
12:40

12:55

Dr. Péter Balogh ▫ Department of Immunology and Biotechnology, University of Pécs, Hungary
"Mice were immunized intraperitoneally".... and what the antigen saw there

Dr. Peter Engelmann ▫ Department of Immunology and Biotechnology, University of Pécs,
Hungary
In-house developed monoclonal antibodies identify distinct annelid leukocyte markers

Selected student short talk
Yehfang Hu ▫ The Scottish Fish Immunology Research Centre (SFIRC)
University of Aberdeen, UK
Characterisation of monoclonal antibodies for the detection of interferon-γ expression in
vivo and in vitro in rainbow trout (Oncorhynchus mykiss)

Selected student short talk
Intissar Chahbani ▫ Institute of Immunology, University Medical Center, Hamburg, Germany
Generation and evaluation of chimeric nanobody-rabbit IgG heavy chain antibodies as
tools for toxin-specific sandwich ELISA
LUNCH (13:10-14:00)
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SCIENTIFIC PROGRAMME
AFTERNOON SESSION
Chair: Armand Bensussan
14:00

14:30
15:00
15:30

Prof. Pablo Engel ▫ Department of Biomedical Sciences, School of Medicine, University of
Barcelona, Spain
Validation of monoclonal antibodies against leukocyte immunoglobulin-like receptors
(CD85/LILR) and nomenclature
Dr. Pierre Lafaye ▫ Centre d’Innovation et de Technologie-CITECH, Institut Pasteur, Paris,
France
Obtention and characterization of VHHs directed against Zika virus
Dr. Demin Li ▫ Nuffield Division of Clinical Laboratory Sciences, University of Oxford, UK
Breast cancer-specific immune epitopes for antibody targeting

Dr. Ferenc Boldizsar ▫ Department of Immunology and Biotechnology, University of Pecs,
Hungary
Site-directed point mutation analysis of the ZAP-70 kinase - two monoclonal antibodies
reveal altered epitope structure

NEW MEMBER SESSION
16:00
16:30

Dr. Johanna Symmons ▫ CEO at English & Scientific Consulting Kft (SCICONS) Budapest,
Hungary
Antibodies to RNA

Gholamreza Hassan Zadeh Ghassabeh ▫ Manager at VIB Nanobody Service Facility VIB
Nanobody Service Facility, Vrije Universiteit Brussels, Belgium
Nanobodies in research, diagnosis and therapy
COFFEE BREAK AND POSTER SESSION (17:00-17:30)
EUROMABNET ROUNDTABLE (17:30-18:30)
END OF MEETING (18:30)
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INVITED LECTURE
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ABSTRACTS
Morning session
Friday, October 6th
09:10-09:40

INVITED LECTURE
SPEAKER

Pierre Bruhns
Identifying antigen-specific antibodies using droplet microfluidics

Pierre Bruhns
Antibodies in therapy and Pathology Unit, Pasteur Institute, Paris, France and collaborators at ESPCI-ParisTech and HiFiBio SAS

			 The study of humoral immune response dynamics has, until now, been hampered by the absence of quantitative, highthroughput systems to analyze antibody-secreting cells (ASCs). We engineered two microfluidic systems: one to analyze
secretion rate and affinity for thousands of single plasma cells at the time; one to sort and sequence antigen-specific plasma cells
from immunized mice. Results on single cell secretion rates and affinities will be discussed, as well as antigen-specific antibody
repertoires from mice immunized with standard antigens. These systems should be powerful tools for immune monitoring and
to optimize immunization/vaccination protocols and generation of monoclonal antibodies.
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ORAL PRESENTATIONS
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ABSTRACTS
Morning session
Friday, October 6th
09:40-10:10

ORAL PRESENTATION
PRESENTER

Armand Bensussan
Expression of the immune checkpoint receptor CD160 in malignancies

Armand Bensussan
Hôpital Saint Louis, Inserm U976, 75010 Paris, France

		CD160/BY55 is a GPI anchored cell surface receptor expressed by human circulating cytotoxic lymphocytes: CD56dim CD16+

NK cells, most TCRγδ T-cells and cytotoxic effector TCRαβ CD8+ T-cells (CTL). Functionally, triggering of CD160 leads to
cytotoxicity and cytokine production by human NK cells and acts as a co-receptor for TCR induced proliferation. CD160 exhibits
specificity for HVEM and for major histocompatibility complex (MHC) class Ia and Ib molecules. Recently, it has been reported
in CD160−/− mice that while the cytotoxicity of NK cells is not impaired, the interferon-γ (IFN-γ) secretion is markedly reduced.
Lately, an additional activating transmembrane isoform (CD160-TM) has been identified, which expression is highly restricted to
activated NK lymphocytes.
		
		 Interestingly, in order to identify new therapeutic targets for hematopoietic malignancies we found that CD160-GPI while is
not expressed by normal B cells it is found on almost all cases of Chronic Lymphocytic Leukemia (CLL). Functionally, its activation
by monoclonal anti-CD160 antibody CL1-R2 induces cell proliferation and IL-6 / IL-8 cytokine production. We propose CD160GPI as a possible monoclonal antibody-based targeted therapy in chronic lymphocytic leukemia.
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ABSTRACTS
Morning session
Friday, October 6th
10:10-10:40

ORAL PRESENTATION
PRESENTER

Friedrich Koch-Nolte
Validation of nanobodies and nanobody-based heavy chain antibodies
against the CD38 ecto-enzyme and the P2X7 ion channel

Friedrich Koch-Nolte
Institute of Immunology, University Medical Center, Hamburg, Germany

		Camelids have evolved antibodies composed only of heavy chains. The antigen binding paratope of these antibodies is

composed of just one variable domain designated VHH or nanobody. Nanobodies often possess a long CDR3 forming a fingerlike extension. With such CDR3s, nanobodies can penetrate into crevices on proteins that are inaccessible to conventional
antibodies. Nanobodies are easily cloned and expressed as recombinant proteins that are highly soluble, robust, and easily
converted into multivalent and/or multispecific formats. We have generated nanobodies as highly specific and potent
antagonists of the lymphocyte ecto-enzyme CD38 and the P2X7 ion channels. These nanobodies have interesting applications
in inflammatory diseases and cancer.

Danquah W et al. (2016) Nanobodies that block gating of the P2X7 ion channel ameliorate inflammation. Sci Transl Med. 8:
366ra162.
Li et al. (2016) Immuno-targeting the multifunctional CD38 using nanobody. Sci Rep. 6: 27055.
Fumey et al (2017) Nanobodies effectively modulate the enzymatic activity of CD38 and allow specific imaging of CD38+ tumors
in mouse models in vivo Sci Rep. in press.
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ABSTRACTS
Morning session
Friday, October 6th
10:40-10:55

ORAL PRESENTATION
PRESENTER

Kristina M Ilieva
Functionally active Fc mutant antibodies recognising cancer antigens
generated rapidly at high yields

Kristina M Ilieva1,2, Judit Fazekas3, Daniela J Achkova4, Tihomir Dodev1, Silvia Mele1, Silvia Crescioli1, Heather J Bax1, Anthony Cheung1,2, Panagiotis Karagiannis1,
Isabel Correa1, Mariangela Figini5, Rebecca Marlow2, Andrew J Beavil6 , John Maher4, James F. Spicer4, Erika Jensen-Jarolim3, Andrew N Tutt2, Sophia N Karagiannis1,2
St John`s Institute of Dermatology and Molecular Medicine, King`s College London, Guy`s Hospital, Tower Wing, Floor 9, SE1 9RT, London, UK
Breast Cancer Now Unit, King`s College London, Guy`s Cancer Centre, SE1 9RT, London, UK
Division of Comparative Medicine, Medical University of Vienna, Währinger Gürtel 18-20, 1090 Vienna, Austria
4
Department of Research Oncology, Division of Cancer Studies, King`s College London, Guy`s Hospital, Bermondsey Wing, Floor 3, SE1 9RT, London, UK
5
Molecular Therapies Unit, Department of Experimental Oncology and Molecular Medicine, Fondazione, IRCCS Istituto Nazionale dei Tumori Milano, 20133, Milan, Italy.
6
Randall Division of Cell and Molecular Biophysics, King’s College London, New Hunt’s House, Guy’s Campus, London, UK
1

2

3

		Monoclonal antibodies find broad application as therapy for various types of cancerby employing multiple mechanisms of

action against tumors. Manipulating the Fc-mediated functions of antibodies that engage immune effector cells such as NK
cells represents a strategy to influence effector cell activation and to enhance antibody potency and potentially efficacy. We
developed a novel approach to generate Fc mutant monoclonal antibodies and we ascertained their functional attributes. This
entailed coupling single expression vector (pVitro2) antibody cloning using polymerase incomplete primer extension (PIPE)
polymerase chain reaction, together with simultaneous Fc region point mutagenesis and high yield transient expression in human
mammalian cells. Employing this, we engineered wild type, low FcR-binding (N297Q) and high FcR-binding (S239D/I332E) Fc
mutant monoclonal antibody panels recognising two cancer antigens, HER2/neu and CSPG4. Antibodies were generated with
universal mutagenic primers applicable to any IgG1 pVitro2 constructs, with high mutagenesis and transfection efficiency, in
small culture volumes, at high yields and within 12 days from design to purified material. Antibody variants conserved their
Fab-mediated recognition of target antigens and their direct anti-proliferative functions against cancer cells. Fc mutations
had a major impact on antibody interactions with Fc receptors on human NK cells, and consequently on the potency of NK
cell activation, quantified by immune complex-mediated calcium mobilisation and by antibody-dependent NK cell-mediated
cytotoxicity (ADCC) of tumor cells. This strategy to manipulate Fc region engagement with cognate Fc receptors can facilitate
the design of antibodies with defined effector functions and potentially with enhanced efficacy against tumor cells.
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ABSTRACTS
Morning session
Friday, October 6th
10:55-11:15

ORAL PRESENTATION
PRESENTER

Isabel Corraliza Gorjón
Relevance of individual amino acids in the epitope identified
by two anti-human CCR9 monoclonal antibodies with antitumor activity

Corraliza-Gorjón, I.1,2*, Somovilla-Crespo, B.1*, Martín, M.T.1, Vela Cuenca, M.1, Lozano M.1, García-Sanz, J.A.2 and Kremer, L. 12
1
Centro Nacional de Biotecnología (CNB), Madrid, Spain
2
Centro de Investigaciones Biológicas (CIB), Consejo Superior de Investigaciones Científicas (CSIC), Madrid, Spain

		Using genetic immunization with a plasmid encoding the full-length hCCR9 cDNA, we generated two monoclonal antibodies,
91R and 92R, specific for human chemokine receptor 9 (hCCR9), with different isotypes (IgG2b and IgG2a). Their affinities for
hCCR9 are in the nanomolar range, as assessed by surface plasmon resonance analyses. In immunodeficient mouse models,
both mAb strongly inhibit progression of a human T cell acute lymphoblastic leukemia cell line MOLT4 that expresses high
endogenous hCCR9 levels. Antigen-capture ELISA and flow ytometry assays showed that 91R and 92R compete for hCCR9
binding. We used Pepscan analysis with 180 overlapping synthetic peptides covering the entire hCCR9 protein sequence to
test whether linear epitopes were recognized by these antibodies. We found that both mAb recognized the same synthetic
peptides. The recognized epitope corresponds to a few amino acids linear sequence in the hCCR9 extracellular N-terminal
domain. Acidic residues confer a negative net charge on the sequence, which coincides with the positively charged residues
in the CDR regions of these two closely related antibodies. To study the specific contribution of each amino acid in the hCCR9
epitope to the antigen-antibody interaction, we synthesized a Pepscan membrane with synthetic peptides that include all
possible variants of the epitope amino acid sequence. For each peptide, a single residue in the recognized common epitope
was replaced by one of the remaining 19 amino acids. We found that one residue in the common epitope was essential for the
antigen-antibody interaction, since it could not be replaced by any other amino acid. Three other amino acids could only be
replaced by structurally similar residues and might be involved in maintaining high affinity binding. These results are being used
for the assisted design of recombinant antibody variants with improved affinities.
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ABSTRACTS
Morning session
Friday, October 6th
11:40-12:10

ORAL PRESENTATION
PRESENTER

Péter Balogh
"Mice were immunized intraperitoneally".... and what the antigen saw there

Péter Balogh1,2
1
Department of Immunology and Biotechnology
2
Lymphoid Organogenesis Research Group, Szentágothai Research Center, University of Pécs, Pécs, Hungary epartment of Immunology and Biotechnology, Clinical Center, University
of Pécs, Hungary

		For both routine immunization and monoclonal antibody production the intraperitoneal injection is a frequent way of

antigen administration. Relatively little is known about the immediate effect of such immunization exerted upon the local
lymphoid tissues. Furthermore, the involvement of non-mucosal lymphoid compartments of the abdominal cavity in the
systemic immune responsiveness is almost completely unexplored. Using a spontaneous high-grade B-cell lymphoma a novel
set of lymphoid tissues has been observed, which is characterized by the a foliate appearance linked to visceral fat and omental
adipose tissue as well as peritoneal membrane, denoted as Foliate Lymphoid Aggregate (FLAg). Their tissue architecture and
developmental requirements were studied, revealing an early macrophage-rich condensation followed by gradual enrichment
of B cells, leading to FLAg-like transformation. In Rag-/- mice these structures are absent, whereas the transfer of purified B
cells restores them. B cells show a partial segregation from T cells that appear to accumulate in the central regions. These FLAg
structures are initially demarked and encapsulated by a rim of macrophages displaying LYVE-1 antigen, and are sensitive for
clodronate liposoma-mediated depletion, which also blocks subsequent B-cell entry. In vivo bioimaging tracing reveals that
both normal B cells and high-grade B-cell lymphoma cell efficiently home upon intraperitoneal transfer. These data reveal the
existence of novel visceral lymphoid tissue formations which may influence abdominal immune surveillance.
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ABSTRACTS
Morning session
Friday, October 6th
12:10-12:40

ORAL PRESENTATION
PRESENTER

Péter Engelmann
In-house developed monoclonal antibodies identify distinct annelid leukocyte markers

Péter Engelmann, Kornélia Bodó, Péter Németh
Department of Immunology and Biotechnology, Clinical Center, University of Pécs, Hungary

		Monoclonal antibodies (mAbs) are the major molecular tools to study the diversity of vertebrate immune functions.

Interestingly, relatively few studies are available about the application of mAbs in the field of invertebrate immunology.

		 In our laboratory we aimed to study the evolution of cellular immune functions applying earthworms as a non-convential
invertebrate model organism. To achieve our goal we raised several mAbs and applied them to characterize the development,
phenotype and functions of the „leukocytes” (so called coelomocytes) in Eisenia sp. earthworms.
		 These in-house produced mAbs denoted as anti-Eisenia coelomocyte clusters (EFCC clones) reacted against distinct surface
and intracellular structures of the earthworms. With the aid of these mAbs we were able to distinguish phenotypically and
functionally distinct subsets of coelomocytes. Furthermore applying a-EFCC5 mAb we untangled the unique feature of one
characteristic earthworm protein (e.g. lysenin) forming a protein-corona around metal nanoparticles. Now, we started to
characterize the involvement of cellular immune components in the posterior regeneration of earthworms. It seems certain
coelomocyte subsets surround the regenerating blastema whether to supply soluble factors or engulf the damaged cellular
debris is an open question for further investigations.
		 Our findings provide solid mechanistic insights into the phylogenesis of cellular innate immunity based on the application of
specific monoclonal antibodies.
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ABSTRACTS
Morning session
Friday, October 6th
12:40-12:55

ORAL PRESENTATION
PRESENTER

Yehfang Hu
Characterisation of monoclonal antibodies for the detection of
interferon-γ expression in vivo and in vitro in rainbow trout (Oncorhynchus mykiss)

Yehfang Hu1, Ayham Alnabulsi2, Milena Monte1, Callum Scott1, Carolina Tafalla3, Tiehui Wang1 and Christopher J. Secombes1
1
The Scottish Fish Immunology Research Centre (SFIRC), University of Aberdeen, UK
2
Vertebrate Antibodies Limited, Zoology Department, Tillydrone Avenue, Aberdeen, UK
3
Animal Health Research Centre (CISA-INIA), Valdeolmos, Madrid, Spain

		Interferon (IFN)-γ is a major effector cytokine in host-defence, and is produced mainly by T cells and NK cells in mammals.

It drives the Th1 immune response and promotes protection against intracellular infections. IFN-γ orthologues have been
discovered in several fish species and are functionally conserved suggesting that the Th1 type immune response is present in
early vertebrates. To investigate these responses in fish, it is necessary to monitor IFN-γ expression at both the transcript level
and protein level. To this end we have produced monoclonal antibodies (mAbs) against four peptide immunogens, V27, N2,
VAB3 and V91, designed against salmonid IFN-γ. To validate and characterise these mAbs they were initially purified by affinity
chromatography. All of the mAbs react specifically to their corresponding peptide immunogens, recombinant and indigenous
IFN-γ in rainbow trout in ELISA and by immunoblot. VAB3 shows the highest sensitivity y towards IFN-γ followed by N2 and
V91. Further assays, such as intracellular staining and ELISPOT, are being established to monitor IFN-γ expression in vitro and
in vivo following vaccination, infection, antigen re-stimulation and cytokine stimulation, providing valuable tools to improving
the sustainability of the aquaculture industry.
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ABSTRACTS
Morning session
Friday, October 6th
12:55-13:10

ORAL PRESENTATION
PRESENTER

Intissar Chahbani
Generation and evaluation of chimeric nanobody-rabbit IgG heavy chain antibodies
as tools for toxin-specific sandwich ELISA

Intissar Chahbani1,2, Maria Pilar Mejias3, Lucas Schumacher1, Imed Salhi2, Klaus Aktories4, Marina Palermo3, Hans-Willi Mittrücker1, Touhami Korchani2 and Friedrich Koch-Nolte1
1
Institute of Immunology, University Medical Center, Hamburg, Germany
2
Laboratory of Livestock and Wildlife, Institute of Arid Regions, Medenine, Tunisia
3
Institute of Experimental Medicine (IMEX-CONICET). Buenos Aires, Argentina
4
Institute of Experimental and Clinical Pharmacology, University of Freiburg, Germany

		Nanobodies are robust, soluble, single variable immunoglobulin domains (designated VHH) derived from heavy chain

antibodies naturally occurring in camelids (e.g. dromedaries and llamas). Because of their high stability, nanobodies can easily
be fused to other protein domains, including fluorescent proteins (chromobodies), toxins (immunotoxins), and other nanobodies
(bispecifics). Fusion of a nanobody to the hinge and Fc-domains of a conventional antibody yields a bivalent, chimeric heavy
chain antibody in which the two heavy chains are connected by disulfide bridges in the hinge region. Such heavy chain
antibodies are composed of six immunoglobulin domains, i.e. two chains with three Ig-domains each (VHH-hinge-CH2-CH3).
Heavy chain antibodies thus are roughly half the size of conventional antibodies with twelve Ig-domains in four chains (VH-CH1hinge-CH2-CH3 + VL-CL). Rabbits express a single IgG isotype that is highly stable and produced at high yields in mammalian
expression system. The goal of this study was to evaluate the utility of nanobody-rabbit IgG heavy chain antibodies as tools for
detecting diarrhea-mediating toxins by ELISA.
W		 e generated VHH-phage display libraries from llamas and dromedaries immunized with Clostridium difficile toxins and
selected toxin-specific nanobodies by panning on immobilized antigens. Toxin-specific nanobodies were cloned into a
mammalian expression vector so as to fuse the nanobody to the hinge and Fc-domains of rabbit IgG. Nanobody-rabbit IgG
heavy chain antibodies were produced in transfected HEK-cells and purified by affinity chromatography on protein A. Aliquots
of purified heavy chain antibodies were biotinylated and then tested by cross-blockade analysis for independent binding to
non-overlapping epitopes of the toxins. Pairs of suitable antibodies were then used to stablich a sandwich ELISA, in which an
unconjugated heavy chain antibody served as catcher and the second, biotinylated heavy chain antibody as detector. Bound
antibodies were quantified using peroxidase conjugated streptavidin. The results of titration analyses in a standard 96 well plate
format showed specific and highly sensitive detection of toxins with limits of 10-30 pg toxins in 100 µl of spiked stool samples.
The ELISA was able to specifically detect the toxins in diluted stool samples of mice infected with C. difficile spores.
		 The results underscore the utility of nanobody-rabbit heavy chain antibodies as diagnostic tools and provide the basis for
developing a rapid, sensitive and specific detection system for C. difficile toxins in clinical settings.
.
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ABSTRACTS
Afternoon session
Friday, October 6th
14:00-14:30

ORAL PRESENTATION
PRESENTER

Pablo Engel
Validation of monoclonal antibodies against
leukocyte immunoglobulin-like receptors (CD85/LILR) and nomenclature

Engel P.
Department of Biomedical Sciences, University of Barcelona, Medical School, Barcelona, Spain

		The CD85/LILR is a family of 10 genes, encoding inhibitory and activating leukocyte cell-surface receptors that regulate

immune responses. The inhibitory CD85s have ITIM motifs in their cytoplasmic tails, whereas the activating members lack
inhibitory signaling motifs but associate with FcRγ, an ITAM bearing molecule. The ectodomain of these molecules are composed
by two or four immunoglobulin-like domains that share a very high degree of homology. Despite their structural and sequence
homology, CD85 receptors interact with different ligands and present distinct expression patterns on normal and malignant
cells. These receptors are preferentially expressed on myeloid and dendritic cells. However, some of them have been also
shown to be present on the cell-surface of several lymphocyte subsets. Knowledge about the expression and function of these
receptors has been severely hindered because of the use of poorly validated monoclonal antibodies (mAbs). Here, we present
evidence that about half of the commercially available mAb against these receptors crossreact between several receptors of
the same family. Consequently, the use of these cross-reactive antibodies has been generating high number of incorrect data
during the two decades. This represents a paradigmatic example of the urgent need of accurate validation of mAbs to improve
the quality and reproducibility of the research based on the use of mAbs. We also propose a new nomenclature of some these
mAbs.
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ABSTRACTS
Afternoon session
Friday, October 6th
14:30-15:00

ORAL PRESENTATION
PRESENTER

Pierre Lafaye
Obtention and characterization of VHHs directed against Zika virus

Pierre Lafaye
Centre d’Innovation et de Technologie-CITECH, Institut Pasteur, Paris, France

		Zika virus (ZIKV) is an Aedes mosquito-borne flavivirus that emerged in Brazil in 2015 and then rapidly spread throughout

the tropical and subtropical Americas. In 2016, ZIKV had emerged in 30 countries and territories in South/Central America, with
alarming reports of microcephaly cases among neonates in Brazil.

		 Based on clinical criteria alone, ZIKV infection cannot be reliably distinguished from infections with other pathogens that cause
an undifferentiated systemic febrile illness, including infections with two common arboviruses, dengue virus and chikungunya
virus. Diagnostics tools are thus needed to identify patients infected with Zika virus. The choice of a diagnostic method
depends on the period between onset of symptoms and sample collection. From the onset of clinical symptoms (Day 0) until
the fifth/seventh day of illness (D5-7), diagnosis of Flavivirus infection can be done by RT-PCR to detect the viral RNA.
		 For Dengue virus (DENV), the detection of viral NS1 antigen in the same D0 to D5-7 sampling window has become the
reference diagnostic assay over the past few years. The NS1 antigen has also been detected in patients infected with yellow
fever or West Nile viruses, suggesting that NS1 secretion is a hallmark of flavivirus infections. For ZIKV, the use of NS1 detection
for diagnostics remains to be demonstrated but specific antibodies are needed.
		 Camelids have been immunized with the recombinant proteins E and NS1 to generate VHHs. These VHHs specific for
ZIKV and not cross reacting with DENV will be made available for diagnostics, neutralization and functional characterization.
Specifically, VHHs against E will aid in defining new neutralization mechanisms that could lead to the development of therapeutic
VHHs and VHHs against NS1 can be used for rapid/early serological diagnostics of ZIKV.

19

ABSTRACTS
Afternoon session
Friday, October 6th
15:00-15:30

ORAL PRESENTATION
PRESENTER

Demin Li
Breast cancer-specific immune epitopes for antibody targeting

Demin Li
Nuffield Division of Clinical Laboratory Sciences, University of Oxford, UK

		The collection of major histocompatibility complex (MHC) presented peptides, or immunopeptidome, provides in depth

information on cell status and function. This is particular interesting in the situation of cancer in which a proportion of peptides
are produced by dysregulated or mutated genes, hence are specific to cancerous cells and are potential targets for various
immunotherapeutic development. We analysed the immunopeptidome landscape of HLA-A2-positive breast cancer patients
by liquid chromatography tandem mass spectrometry (LC-MS/MS) and identified large number of MHC-associated peptide
sequences from cancer and adjacent normal tissues. A small proportion of these peptides were identified in cancer tissues
but not in normal controls. Further bioinformatic analysis identified the source proteins that have the highest tumour-specific
presentation coverage. Such antigens could be prioritised for future T cell mediated breast cancer therapy.
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Ferenc Boldizsar
Site-directed point mutation analysis of the ZAP-70 kinase:
two monoclonal antibodies reveal altered epitope structure

Ferenc Boldizsar, Reka Kugyelka, Zoltan Kohl, Lilla Prenek, Mariann Szabo, Timea Berki
Department of Immunology and Biotechnology, University of Pecs, Hungary

		ZAP-70 (70kDa zeta-chain associated protein) kinase is a key molecule in T lymphocytes, which regulates signaling processes

after T cell receptor (TcR) activation. Our research focused on the role of ZAP-70 in subsequent biological- and pathologic
processes, for example non-genomic glucocorticoid hormone effects, expression in chronic lymphocytic leukemia and its role
in autoimmune arthritis. We utilized several different approaches: we generated transgenic cell lines expressing mutated ZAP70; we followed the ZAP-70 expression of CLL patients; and also evaluated autoimmune arthritis in ZAP-70 knock-out mice.
A critical component of all these studies was the use of a robust flow cytometric assay to stain the ZAP-70 intracellularly with
two commercially available monoclonal antibodies (clones 136F12 and 1E7.2) distinguishing two different epitopes of the kinase
molecule.
		 This work was supported by research grants OTKA K101493 to F.B.; EFOP-3.6.1.-16-2016-00004; GINOP 2.3.2-15-2016-00050;
Medical Faculty of the University of Pecs [KA-2015-23 to K.O.]; the Janos Bolyai Research Scholarship from the Hungarian
Academy of Sciences [BO/00086/12/5 to F.B.] and Post-Doctoral Research Scholarships from the Hungarian Academy of
Sciences [716/180/2014/KIF to K.O.] and the Medical Faculty of the University of Pecs [KA-POSTDOK-12-05 to K.O.].
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Johanna Symmons
Antibodies to RNA

Johanna Symmons1, Ágnes Becsei and Noémi Lukács1,2
1
English Scientific Consulting Kft, Szirák, Hungary
2
Szent István University, Department of Plant Physiology and Plant Biochemistry, Budapest, Hungary

		RNA molecules are built up of only 4 nucleotides, but can fulfil the most diverse functions of all biological macromolecules.
They may occur in single- or double-stranded form. Similarly to proteins, ssRNAs are known to have characteristic secondary
structural elements and can form complex 3D structures like rRNA. With respect to the function, both the sequence and the
structure adopted by the RNA molecule are important and they can even show catalytic activity (ribozymes). To understand the
functional role of individual RNA species we should have information not only about the occurrence but also about the in vivo
structure and in situ localization of the molecule.

		 Clearly, monoclonal antibodies or diverse antibody fragments produced with genetic engineering methods could be efficient
tools to get answers to structure-function relationships of cellular RNA. RNA-specific antibodies can be induced and have been
produced, however, cross-reactions with between different RNAs and the undefined molecular basis of recognition are common
to a number of anti-RNA antibodies. We will present data and discuss possible causes of this behaviour.
		 In those cases in which structure-specific anti-RNA monoclonal antibodies have been produced, they have proved to be very
useful in many fields of basic science as well as in biotechnology applications. We will describe the features of the dsRNA-specific
monoclonal antibodies produced by English & Scientific Consulting Kft and present different methods for their application.
Since these dsRNA-specific MAbs recognize dsRNA independent of its nucleotide composition and sequence, they can be
used to detect any dsRNA molecules provided that the helix length is ≥40 bp. DsRNA regularly arises during virus replication,
therefore these antibodies can be used to detect active virus replication in situ and in vitro. More than 300 publications show
the usefulness of these antibodies in virus research and they have become the gold standard for detection of replication sites
and hence can be used as a proxy agent to detect the infection of cells by certain viruses. DsRNA is also a PAMP, a molecular
signal for virus infection and an interferon inducer. It is therefore important to detect that RNA-based pharmaceuticals are not
contaminated with dsRNAs.
		 Validation of dsRNA-specific and, in general, nucleic acid-specific antibodies needs different methods than that of proteinspecific antibodies. We will describe methods which we recommend for dsRNA-specific MAbs.
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Gholamreza Hassan Zadeh Ghassabeh
Nanobodies in research, diagnosis and therapy

Gholamreza Hassan Zadeh Ghassabeh
VIB Nanobody Core, VUB, Pleinlaan 2, 1050 Brussels, Belgium

		Recombinant Nanobodies (also called VHHs) are a unique form of monoclonal antibodies derived from camelid heavy-chain

antibodies, characterized by a single antigen binding domain. Nanobodies are small, stable, user-friendly and easy to produce
in various host cells including E. coli. Nanobodies bind their targets with low nM affinities and often interact with epitopes that
are less accessible to/ or less immunogenic for classical antibodies. Nanobodies can be easily tailored for a wide range of
applications such as research tools, diagnostics and therapeutics.
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Sáez Moya M
B-Cell antibody repertoire in mouse model of Sjögren’s Syndrome

Sáez Moya M., Puñet-Ortiz J., Lázaro A. and Engel P.
Department of Biomedical Sciences, University of Barcelona, Medical School, Barcelona, Spain

		Sjögren’s Syndrome (SS) is a chronic autoimmune disease, of unknown etiology, that primarily affects the salivary and lacrimal

glands with progressive dryness of mouth and eyes. SS is one of the most common systemic autoimmune diseases. There has
been relatively little emphasis on the use of animal model of SS for understanding basic molecular and cellular mechanisms
involved in development of SS. Recently, the NOD.H-2h4 mice have been used for the study of SS. These mice spontaneously
develop SS, but they do not develop diabetes. Several self-tolerance checkpoints ensure the removal of most poly- and selfreactive antibodies during B-cell maturation. However, in autoimmune processes, these checkpoints appear to be perturbed.
Despite the accumulated evidences of profound B-cell alterations and humoral autoimmunity, the repertoire and onset of B-cell
autoreactivity in SS remains to be determined.

		 The goal of this work was to discern, using monoclonal antibody (mAb) generation technology, the B-cell repertoire of
splenocytes from NOD.H-2h4 and to determine their frequency of self- and poly-reactivity.
In this study, we have generated hybridomas from unimmunized NOD.H-2h4 female mice of different ages. We have analyzed
the reactivity of a total of 59 IgG and 63 IgM mAbs with L cell (mouse cell line) by flow cytometry and a panel of antigens
(dsDNA, LPS, Pneumo23, Ro and actin) by ELISA. The reactivity patterns of the autoantibodies were further studied with
immunohistology using Hep-2 cells.
		 A 17% of the IgG and a 34% of the IgM were positive against intracellular antigens expressed in L cells, indicating a high
degree of autoreactivity. Unexpectedly, only a 3% of the IgG and a 5% of the IgM presented reactivity with more than three
antigens, showing a low number of polyreactive antibodies. Our results also show that autoreactivity increased significantly with
age. We are currently sequencing the variable regions of these antibodies. This study shows that the production of hybridomas
from autoimmune mice is a useful method for the characterization of the B-cell repertoire.
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Jimenez Sherezade
Tox expression in normal and neoplastic human tissues

Maestre L, Reyes-García A, Jimenez-Villa S, García-Gonzáles A, Piris M.A. and Roncador G.
Monoclonal Antibodies Unit, Biotechnology Program, Spanish National Cancer Centre (CNIO), Madrid, Spain

		Background: Thymocyte selection-associated high-mobility group box (TOX) is a family member of HMG box proteins and is

involved in the regulation of gene expression, as by modifying the density of the chromatine structure. This protein is expressed
in many subsets of immune cells, suggesting its significant roles in immune system, including development of CD4 T cells and
NK cells, as well as lymph node organogenesis. However very few antibodies recognizing this molecule have been reported
and no extensive study of the expression of TOX in normal and neoplastic lymphoid tissue has been performed to date.

		Purpose of the study: In the present study, we have investigated TOX expression in normal and neoplastic lymphoid tissue
using a novel murine monoclonal antibody that recognizes its target molecule in paraffin-embedded tissue sections. A large
series of normal tissues and B and T-cell lymphomas was studied, using whole sections and tissue microarrays.
		Results: The majority of precursor B/T lymphoblastic, follicular and diffuse large B cell lymphomas, Nodular lymphocyte–
predominant Hodgkin lymphoma and a subset of T cell lymphoma strongly expressed TOX protein. Other B-cell lymphomas
(i.e. Burkitt, Mantle and Hodgkin mixed cellularity) showed TOX expression in a small percentage of cases. TOX was also not
found in the majority of chronic lymphocytic leukaemia, myeloma, and marginal zone lymphoma.
		Conclusions: We describe a new monoclonal antibody that may help diagnostic pathologists in the identification of neoplastic
B and T cells in routinely processed tissue samples and may be used to achieve a better understanding of the pathogenic role
of TOX in inflammatory and malignant diseases.
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Deborah Caucheteur
New formats of human recombinant antibody libraries

Déborah Caucheteur, Myriam Chentouf, Madeline Neiveyans, Vincent Denis and Pierre Martineau
IRCM, Institut de Recherche en Cancérologie de Montpellier, INSERM U1194, Université de Montpellier, Institut régional du Cancer de Montpellier, Montpellier, F-34298, France

		IPhage display selection of human antibodies has proved is usefulness to identify antibodies for therapy. Advantages over

the hybridoma approach are numerous including a faster process, a lower cost, the possibility to get human-mouse crossreacting antibodies for pre-clinical characterization, and the isolation of fully human antibodies less likely to raise an anti-human
antibody response in patients. For therapeutic applications, the most widely used format is the glycosylated IgG produced in
mammalian cells. Since phage display is done in E. coli using either scFv of Fab fragments, several steps are required from the
selection to the characterization. The objective of my PhD thesis is to optimize both the design of antibody libraries and the
display system to result in an efficient pipeline for the selection of human antibodies for therapeutic and pre-clinical applications.

		 In current antibody libraries, it is necessary to reformat successively from phage to soluble expression and then IgG. A new
display and expression system is currently developed in my project. This system will allow a direct reformatting from a phage
format in E. coli to fully active IgG in eukaryotic cells. Using Flp-In and Cre-lox recombinations, this system will permit to easily
choose the best antibody format in each project. A vector and a stable cell line have been constructed and tested. Display and
expression in E. coli, and then production of full IgG in supernatant of engineered eukaryotic cells have been tested and proved
to be efficient. Characterization in eukaryotic systems like production rate and IgG affinity is in progress.
		 Altogether, my project will result in more efficient and easiest to use recombinant human antibody libraries.
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Dian Wang
Developing anti-cancer therapeutic antibodies targeting
G protein-coupled receptors (GPCRs)

Dian Wang1, David M. Favara2, Massimo Masiero1, Adrian L. Harris2, Demin Li1 and Alison H. Banham1
1
Nuffield Division of Clinical Laboratory Sciences, Radcliffe Department of Medicine
2
Department of Oncology, University of Oxford, John Radcliffe Hospital, Headington, Oxford, Oxfordshire, UK

		G-protein-coupled receptors (GPCRs) are one of the largest superfamilies of transmembrane receptors, and include more

than 800 human members. GPCRs are expressed in many cell types in the body and play significant roles in physiology and
homeostasis. Over 40% of small molecule drugs in the market mediate their function through GPCRs; hence they have become
one of the most important targets for therapeutic drug discovery and are used in the treatment of cancer, immune and
inflammatory disorders as well as neurological and metabolic diseases.

		 ELTD1 (Epidermal growth factor, latrophilin and seven transmembrane domain containing protein 1) is an orphan adhesion
G protein-coupled receptor. It is comprised of a large extracellular domain (N-terminal region, EGF-like domain, a calciumbinding EGF domain and a GPCR proteolysis site), a seven transmembrane domain and a short cytoplasmic tail. Our group
discovered that ELTD1 could promote angiogenesis and in clinical samples (head and neck, ovarian, renal and colorectal), ELTD1
was up regulated in endothelial cells within tumours. In vivo, Eltd1 silencing in ovarian and colorectal cancer models resulted in
reduced tumour growth and improved survival. Hence ELTD1 represents a potential anti-cancer target.
		 Monoclonal antibodies (mAbs) are important drugs for cancer therapy and have been proposed as a strategy for targeting
adhesion GPCRs, where small molecule screens have been unsuccessful. Attempts to use hybridoma technology to generate
novel anti-ELTD1 monoclonal antibodies (mAb) against HEK293T cells stably transduced with full length ELTD1 only yielded
antibodies against the parental cell line. Like other important molecules whose expression levels are tightly regulated, the ELTD1
coding sequence has a low GC content and it has been difficult to achieve high-level cell surface protein expression. Data will
be presented to show how codon optimization of the ELTD1 expression construct has enabled us to improve ELTD1 cell surface
protein expression.
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Beatriz Somovilla
Mechanisms of action of two monoclonal antibodies specific for human CCR9 that inhibit tumor
growth in a xenogeneic mouse model

Somovilla-Crespo, B.1*, Corraliza-Gorjón, I.1,2*, Llorente, M.1, Vela Cuenca, M.1, García-Cabrero, A.M.1, Lozano M.1, García-Sanz, J.A.2 and Kremer, L.1
1
Centro Nacional de Biotecnología (CNB)
2
Centro de Investigaciones Biológicas (CIB), Consejo Superior de Investigaciones Científicas (CSIC), Madrid, Spain. *Both authors contributed equally

		Most human T cell acute lymphoblastic leukemia (T-ALL) cells express the human chemokine receptor 9 (CCR9), which

has been proposed as an attractive target for treatment of this disease. Our group generated two CCR9-specific monoclonal
antibodies (mAb), 91R and 92R. Both mAb strongly inhibit growth of T-ALL tumors generated by subcutaneous inoculation
of CCR9+ MOLT-4 cells into Rag2-/- mice, which are deficient in T and B lymphocytes. Our results demonstrate that 91R and
92R do not inhibit MOLT-4 cell migration induced by CCL25, the only known CCR9 ligand. We therefore speculated that the
tumor growth inhibition is related to antibody Fc region-dependent effector functions. We studied the in vitro capacity of these
mAb to induce antibody-dependent cell-mediated cytotoxicity (ADCC) and complement-dependent cytotoxicity (CDC). For
ADCC studies, we used MOLT-4 cells labeled with the green fluorescent dye CFSE, coated with anti-CCR9 or isotype control
antibodies, incubated with murine NK cells isolated from BALB/c mouse spleens and activated by incubation with IL-2 (4 h,
37°C). We evaluated 7-AAD incorporation by green cells to determine specific NK-mediated MOLT-4 cell death. Cellular uptake
of 7-AAD was also used to study complement-dependent cytotoxicity. In vitro results for complement- and NK-mediated
antibody-dependent MOLT-4 cell lysis by 91R and 92R suggest that these mAb might promote their in vivo anti-tumor effect by
a combination of both mechanisms. These results confirm the potential of these two antibodies as therapeutic agents for the
treatment of CCR9-expressing malignancies.
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Emilie Renaud
Immunotargeting of p38 MAPK pathway by the use of intrabodies

Emilie Renaud, Christian Larroque, Laurence Guglielmi, Pierre Martineau
Institut de Recherche en Cancérologie de Montpellier (IRCM), Montpellier, France

,

		The p38 Mitogen Activated Protein Kinase (MAPK) signaling pathway plays an essential role in the regulation of many cellular

processes such as proliferation, differentiation, cell cycle or apoptosis. In a previous study, our team has demonstrated the
involvement of the p38 pathway in the response of metastatic colorectal cancers to Irinotecan-based therapy. In fact, the p38
α and β isoforms show a high phosphorylation level in human colorectal adenocarcinoma cell lines and in solid tumor clinical
samples correlated with cell resistance and non-responder status of patients to Irinotecan.
The aim of my project is to develop new tools to study the contribution of each of these two isoforms in the resistance of
colorectal cancer cells. We use the approach of intracellular antibodies (intrabodies) which are small recombinant antibody
fragments (scFv format) expressed in cells, to target MAPK p38α and β and their active forms.

My project is divided on two axis:
- Biosensor: We are interested in the selection of intrabodies that will allow detection of phosphorylated activated MAPK by
FLIM-FRET in living cells. Such intrabodies will help to better understand the activation status of p38 α and β isoforms in a spatial
and temporal way in human colorectal cell lines and their involvement in drug resistance.
- Inhibitor: MAPK p38α and β isoforms are very similar, with about 70% overall sequence identity and 95% identity in the
ATP-binding site. There is currently no specific inhibitor of each of the p38 isoforms, most of which are α/β specific and target
the ATP binding pocket of the enzyme. Thus, the existing inhibitors do not allow their use to target the specific functions and
properties of the two enzymes. Our aim is to select scFv fragments that are able to specifically inhibit p38 α or β pathway. This
will allow us to identify new chemical inhibitors that will act as molecular mimics of the isolated intrabodies and will permit a
specific targeting of p38α and β isoform.
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Adriana Lázaro
High degree of cross-reactivity of monoclonal antibodies against Leukocyte immunoglobulin-like
receptors (LILR/CD85)

Lázaro A1, Mestre L2, Sanders J1, Roncador G2, Engel P1
1
Department of Biomedical Sciences, University of Barcelona, Medical School, Barcelona, Spain
2
Monoclonal Antibody Unit, Spanish National Cancer Research Center, Madrid, Spain.

		Leukocyte immunoglobulin-like receptors (LILR), also known as the CD85, is a family of 10 functional genes encoding five

inhibitory and five activating cell-surface receptors. The inhibitory receptors trigger co-inhibitory signals via immunoreceptor
tyrosine-based inhibition motifs (ITIMs) present in their cytoplasmic tails, whereas the activating receptors signal through
their association with an adaptor molecule, FcRγ, which bears a cytoplasmic tail with an immunoreceptor tyrosine-based
activation motif (ITAM). Immune cell types of both myeloid and lymphoid lineage express these receptors, regulating signaling
pathways of both innate and adaptive immune systems. This family of receptors presents high homology in their extracellular
immunoglobulin-like domains (100% to 50%). This high homology may lead to cross-reactivity of the monoclonal antibodies
(mAb) against these molecules. Here, we studied the reactivity of a panel of 25 commercial mAbs against CD85 receptors in
order to determine the existence of cross-reactivity of these mAbs with the different members of this gene family. Thus, the
staining of these mbs with COS cells transfected with each CD85 molecule cDNAs was analyzed using flow cytometry. The
results demonstrate that only 14 of the 25 mAbs were specific for only one CD85 molecule. Consequently, the use of these
cross-reactive antibodies may generate false expression data. In addition, the targeting of a member of the CD85 family with
these mAbs may trigger the function of a different member, complicating the interpretation of their biological effects. Our data
indicate that the conclusions of a large number of publications are wrong. Our study highlight the need of adequate validation
of the mAbs before their utilization in research, especially the cross-reactivity, if the proteins under study belong to the same
gene family.
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