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Welcome to the 8th EuroMabNet meeting
22nd and 23rd of September 2016, Opatija, Croatia

Dear colleagues and guests, 

   on behalf of the organizing committee, it is our pleasure to welcome you to the 
8th EuroMabNet meeting which takes place in Opatija, a small coastal town situated 
on Croatian Adriatic coast. This year’s meeting is organized by the Center for Pro-
teomics, which was established ten years ago at the Faculty of Medicine in Rijeka and 
has become a proud EuroMAbNet member in 2013. 

   Program of the meeting covers a wide range of topics and, for the first time, 
includes a separate workshop that will thoroughly examine and teach best practices 
for performing proper antibody validation procedure. In addition to the workshop, 
scientific program of the meeting will cover various aspects of antibody production, 
characterization and applications against various targets for scientific, diagnostic and 
therapeutic purposes. These themes are covered in a carefully selected blend of oral 
presentations and poster sessions and we hope that you will enjoy them. We also 
hope that the interaction between this years’ participants will lead to establishment 
not only of fruitful scientific collaborations, but of lifetime friendships as well. 

   Preparing this meeting was a demanding, but enjoyable and rewarding task. We 
extend special thanks to Giovanna Roncador, who is a driving force behind every 
successful EuroMAbNet meeting and workshop. We also sincerely thank all session 
chairs, workshop and meeting lecturers and participants for their attendance and 
our corporate and non-corporate sponsors for their generous contributions.

   Finally, if your schedule allows, do not miss on Opatija. With over a 100-year long 
tradition in tourism, favorable climate, breathtaking architecture, manicured parks 
and a 12-km-long, illuminated coastal promenade, Opatija is an excellent place for 
relaxation and recharging your batteries. 

We wish you all a great time in Opatija,

Members of the Organizing Committee

Berislav Lisnić                                      Vanda Juranić Lisnić

WELCOME LETTER
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8th EUROMABNET MEETING
ANTIBODY VALIDATION WORKSHOP - THURSDAY, SEPTEMBER 22nd

Workshop sponsored by EFIS and Labena

Registration (8:30-9:00)

9:00 Pablo Engel
Reliable antibodies: an urgent unmet need

9:30 Giovanna Roncador
Guidelines and recommendations needed to perform any essential antibody 
validation

10:15 Alison Banham, Vladka Čurin Šerbec and Leonor Kremer
Practical examples of antibody validation

Sponsored Speaking Session (11:00-11:15)
11:00 Josip Brajković | Labena

AbD Serotec - Your complete antibody solutions provider

                Coffee Break (11:15-11:45)

11:45 Núria Pasqual, Friedrich Koch-Nolte and Lorena Maestre
Practical examples of antibody validation

12:30 Demin Li
Criteria and recommendations that will help researchers select the most 
effective mAbs available on the market

13:15 Vanda Juranić Lisnić
Concluding remarks and closing of the workshop

WORSKHOP SCHEDULE
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MEETING SCHEDULE

8th EUROMABNET MEETING
SCIENTIFIC PROGRAM - THURSDAY, SEPTEMBER 22nd

Registration (13:30-15:00)

15:00 Vanda Juranić Lisnić
Opening and welcome remarks

Afternoon Session (15:10-18:50) | Sponsored by LKB
Chair: Vanda Juranić Lisnić

15:10 Friedrich Koch-Nolte
Generation of functional nanobodies and recombinant antibodies against the 
P2X7 ion channel

15:40 Pierre Martineau
Selection of human recombinant antibodies against membrane proteins and 
post-translational modifications

16:10 Pierre Lafaye
Camelid single-domain antibodies: A versatile tool for in vivo imaging of 
extracellular and intracellular brain targets

                 Coffee Break and Poster Session (16:40-17:10)

17:10 Invited lecture
Roland Kontermann
Bispecific and bifunctional fusion proteins for cancer therapy

17:50 Ludmila Mechetina
Artificial antibodies based on human 10Fn3 scaffold

18:20 Anna Marei Eichhoff
Using antibody domains to target adeno-associated viruses to specific cells

18:35 Danish Munir
Isolation and characterisation of shark single domain antibodies capable of 
binding salmonid alphavirus E2 protein

                 EuroMabNet Dinner (20:00-23:00)
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8th EUROMABNET MEETING
SCIENTIFIC PROGRAM - FRIDAY, SEPTEMBER 23rd

Morning Session (9:30-11:00) | Sponsored by Labormed
Chair: Pablo Engel

9:30 Armand Bensussan
KIR3DL2: A potential target for Sézary syndrome patients diagnosis and therapy

10:00 Alison Banham
Expression of the transcription factor NFIL3 contributes to malignant B-cell 
survival in multiple myeloma and Hodgkin lymphoma

10:30 Tihana Lenac Roviš
The antibodies against PVR-TIGIT-DNAM-1 costimulatory pathway and their 
potential role in the field of cancer immunotherapy

                 Coffee Break and Poster Session (11:00-11:30)
  

11:30 Konstantin Baranov
Multimeric 10Fn3-based proteins as inductors of anti-idiotypic antibodies

11:45 Beatriz Somovilla
CCR9+ malignant cells from haematological neoplasias are potential targets 
for antibody therapy

New Member Session (12:00-13:00)
12:00 Sophia Karagiannis

IgE class antibodies for solid tumour immunotherapy
12:30 Holger Erfle

Reverse transfection on high-density cell arrays and multiwell plates for vali-
dating antibodies

Sponsored Speaking Session (13:00-13:15)
13:00 Gavin Holms | R-Biopharm

The development and use of monoclonal antibodies in immunoaffinity 
columns

                 Lunch (13:15-14:30)

Afternoon Session (14:30-17:15)
14:30 EuroMabNet Round Table
17:00 Concluding remarks and closing of the meeting

MEETING SCHEDULE



INVITED LECTURE
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Afternoon session
Thursday, September 22nd
17:10-17:50

PRESENTER
Roland Kontermann

Bispecific antibodies and bifunctional antibody fusion proteins for 
cancer therapy

Kontermann R 
Institute of Cell Biology and Immunology, University of Stuttgart, Stuttgart, Germany

   Fusion of effector molecules to antibody fragments has been shown to allow for a 
targeted delivery and the selective induction of antitumor responses. We have developed 
different strategies to increase potency of these antibody fusion proteins by controlled di- 
or multimerization, applied to costimulatory molecules of the immune system as well as to 
apoptosis-inducing ligand TRAIL, and to improve stability and pharmacokinetic properties by 
genetic engineering. The modular nature of the fusion proteins allows to adopt this strategy 
to different therapeutic settings.

INVITED LECTURE

ABSTRACTS

BACK TO PROGRAM



ORAL PRESENTATIONS
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ORAL PRESENTATION

ABSTRACTS

Afternoon session
Thursday, September 22nd
15:10-15:40

PRESENTER 
Friedrich Koch-Nolte

Generation of functional nanobodies  
and recombinant antibodies against the P2X7 ion channel

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

     
   Ion channels are important therapeutic targets, yet there remains a need for drugs with 
better selectivity and fewer side effects. Unlike small molecules, antibodies are highly selective 
for their targets, yet most available antibodies fail to antagonize ion channel functions. 
Nanobodies, small single domain antibody fragments, offer a means of developing specific 
biologics to ion channels. The ATP-gated P2X7 ion channel drives inflammation by promoting 
the release of interleukin-1β. From P2X7-immunized llamas, we selected nanobodies that 
effectively block ATP-induced gating of mouse or human P2X7. In mouse models, nanobody 
13A7 ameliorated experimental glomerulonephritis and contact dermatitis. In endotoxin-
treated human blood, nanobody Dano1 prevented IL-1β release with 1,000 fold higher 
potency than P2X7 antagonists currently in clinical trials. Our results underscore the utility of 
the nanobody technology to generate antibody therapeutics against ion channels, confirm 
P2X7 as a therapeutic target for inflammatory disorders, and present a new clinical candidate.

BACK TO PROGRAM
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ORAL PRESENTATION

ABSTRACTS

Afternoon session
Thursday, September 22nd
15:40-16:10

PRESENTER 
Pierre Martineau

Selection of human recombinant antibodies against membrane 
proteins and post-translational modifications

Martineau P 
IRCM, INSERM U1194, Université de Montpellier - ICM 1, Montpellier, France

             
   Monoclonal antibodies have proved their usefulness as tools for research, diagnostics 
and therapy. Because of its high flexibility, the human immune system is able to generate and 
mature antibodies against almost any antigen except self-antigens in non-pathological con-
ditions. However, for therapeutic applications, we are mainly interested in human antibodies 
against human proteins. One of the most successful approaches to generate such antibodies 
is through the use of human antibody libraries displayed on phage.

   Phage-display selection has some interesting properties when compared to classical an-
tibody generation in animals. The most interesting one is that the selection is entirely done 
in vitro using a single source of antibody diversity. This allows very flexible designs in the 
selection process and it has proved to be particularly powerful to select against “difficult” anti-
gens. The efficiency of the approach relies both on the construction of a high quality library of 
antibody fragments and the development of reliable protocols. We will describe the approach 
followed in the group to design optimized synthetic libraries as a unique source of human 
antibody molecules and the selection process of some example antibodies with interesting 
properties like human-murine cross-reactive antibodies against membrane proteins including 
a GPCR, and antibodies specific of the phosphorylated conformation of human p38 MAPKs.

BACK TO PROGRAM
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ORAL PRESENTATION

ABSTRACTS

Afternoon session
Thursday, September 22nd
16:10-16:40

PRESENTER
Pierre Lafaye

Camelid single-domain antibodies (VHHs): A versatile tool for  
in vivo imaging of extracellular and intracellular brain targets

Lafaye P 
CITECH, Antibody Engineering Platform, Institut Pasteur, Paris, France

  VHHs or NanobodiesTM represent an alternative to mAbs because they are easy to obtain, to 
produce and to engineer. We have recently demonstrated that some VHHs have a basic isoe-
lectric point (pI) and are able to readily traverse the BBB in vivo and to reach intracellular tar-
gets. As a proof of concept we have generated VHH against human glial fibrillary acidic protein 
(GFAP) (Perruchini et al, Acta Neuropathologica, 2009), and we have shown that contrasting 
with usual antibodies that do not readily traverse cell membranes and are generally confined 
to the plasma compartment of the circulation, they were naturally able to cross the Blood Brain 
Barrier following intra-arterial infusion, to diffuse in the brain, to penetrate into astrocytes with 
their cargo (GPF protein) and to label specifically GFAP (Li et al, Faseb J. 2012). These “transbod-
ies” display a set of characteristics not observed for conventional antibodies and correspond-
ing fragments: their enhanced diffusion in tissues is due to their small size, the cell entrance of 
the VHHs is linked to their basic pI and the intracellular binding is due to the hyperstability of 
VHHs. Because of their superior pharmacokinetic potential, due to their smaller size, and the 
above properties, the VHHs clearly offer added value over conventional antibody fragments 
and, in particular, might be useful to develop new probes for in vivo imaging analysis.

   We have raised VHHs targeting the 2 main features of Azheimer’s disease: Aβ specific 
of amyloid plaques and p-Tau specific of Neurofibrillary Tangles. Conjugations with fluores-
cent tags were performed to assess the potency of the two VHHs for in vivo imaging. Live 
two-photon microscopy, following intravenous administration, showed gradual extravasation 
of fluorescent VHHs out of blood vessels, penetration in brain parenchyma and labelling of 
amyloid plaques or intraneuronal tangles. These results demonstrate that VHHs cross the BBB 
and label AD neuropathological hallmarks in vivo, and thus highlights their potential as bio-
markers for diagnostic purposes (Li et al, J. Controlled Release, 2016, in press). Then, the VHHs 
have been conjugated with a MRI contrast agent and we have visualized in vitro amyloid 
plaques and Neurofibrillary tangles by MRI in brains obtained from transgenic mice. The next 
step is now to use these MRI specific probes in vivo on live mice.

   Combined with all these results, we demonstrated that 3 VHHs possessing a basic pI di-
rected against three different intracerebral targets, were able to cross the BBB in vivo after in-
travenous injection. Their brain uptake over the BBB occurred in three different mouse models 
(VHH E9: C57BL/6 mice, VHH R3VQ: PS2APP mice, VHH A2: Tg4510 mice). In addition, 2 VHHs 
(E9 and A2) were able to label intracellular antigens present respectively in astrocytes (GFAP) 
or in neurons (p-Tau) respectively. These findings constitute strong evidence of transmigration 
of VHH through the BBB and labeling intracellular antigens, thus highlighting their potential 
for in vivo brain imaging. These properties are feeding an increasing demand for VHHs. To 
develop this activity, we have decided that PFIA, in the near future, will focus entirely on VHHs 
and will not sustain the mAb activity.

BACK TO PROGRAM
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ORAL PRESENTATION

ABSTRACTS

Afternoon session
Thursday, September 22nd
17:50-18:20

PRESENTER 
Ludmila Mechetina

Artificial antibodies based on human 10Fn3 scaffold
Mechetina LV, Baranov KO, Volkova OY, Gorchakov AA, Chernikova DS, Guselnikov SV, Najakshin AM and Taranin AV 
Institute of Molecular and Cellular Biology, Siberian Branch of the Russian Academy of Sciences, Novosibirsk, Russia

   The main goal of the recent intense efforts in engineering of target-binding proteins 
based on protein scaffolds other than the immunoglobulins is to obtain new molecules 
that would lack inherent limitations of immunoglobulins such as their large size; complex, 
heterodimeric structure; the requirement of correctly formed disulfide bonds and post-
translational modification. At the same time, these molecules would have affinity and specificity 
comparable to those of antibodies. The 10th human fibronectin type III domain (10Fn3) is 
one of the most widely used non antibody scaffolds for engineering novel binding proteins. 
10Fn3 has several characteristics superior to the immunoglobulin-based systems. It is a 
member of immunoglobulin superfamily due to its β-sandwich fold. Its three surface loops are 
structural and functional analogs of the three antigen-recognition loops, or complementarity-
determining regions (CDRs) of the immunoglobulin variable domain. However, 10Fn3 lacks 
a disulfide bond, unlike the canonical immunoglobulin domain, and post-translational 
modification. It has a very high thermostability and low immunogenicity. 

   Our laboratory has recently complete assembly of combinatorial library of Fn3 sequences 
with an estimated diversity of 1013 variants. This was achieved by extensive diversification of BC 
and FG loops encompassing 7 and 10 random amino acid residues, respectively. This library 
was adapted to phage (108) and ribosome display (1013) screening platforms for identification 
high-affinity binders against virtually all target protein. Now, we use ribosome display for 
searching and selection specific binders directed against human CD47.

   The same library was used for multivalent and polyspecific 10Fn3 engineering. Thirty 
clones were randomly selected from this library and sequenced. Eight functional clones lacking 
cysteine in their loops were expressed in E.coli as monomers, purified and characterized. No 
one of these 10Fn3 monomeric proteins was able to bind to human PBMC. On the base of the 
chosen 10Fn3 molecules, a panel of artificial oligomeric and multimeric proteins was produced 
and characterized, and their immunogenic properties were analyzed. The solubility and ability 
to aggregation of multi-domain 10Fn3 molecules was shown to be determined by their amino 
acid composition.

   The same modular approach was used to generate bispecific molecules from known10Fn3 
domains directed against therapeutic targets. Monospecific 10Fn3 domains against CEA 
or VEGFR2 were linked via a flexible linker comprising glycine-serine (GS) repeats to form 
bispecific CEA-VEGFR2-tandem proteins. Comparative analysis of the ability of generated 
mono- and bispecific 10Fn3 molecules to bind target cells was carried out.

   This work was supported by the Russian Foundation for Basic Research (grants  no. 16-
04-00915-А  and no. 16-04-01469-А)

BACK TO PROGRAM
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Afternoon session
Thursday, September 22nd
18:20-18:35

PRESENTER
Anna Marei Eichhoff

Using antibody domains to target adeno-associated viruses to 
specific cells

Eichhoff AM 
Laboratory of Molecular Immunology,  Institute of Immunology, University Medical Center, Hamburg, Germany

   Adeno-associated viruses (AAV) are widely used as vectors in gene therapy approaches 
to treat various diseases, e.g. hemophilia, lipoprotein lipase deficiency, Parkinson’s disease and 
cancer. A limiting factor for successful gene delivery without side effects is the broad tropism 
of AAV serotypes. The need for specific transduction of target versus non-target cells has led 
to the development of retargeting strategies, e.g. randomized viral capsid DNA shuffling or 
directed approaches using ligand-based capsid engineering. Nanobodies, the single binding 
domain of camelid heavy chain antibodies, are ideal candidates as such ligands since they 
provide high specificity, small size, stability and are suitable for reformatting as fusion proteins.

   We have generated Nanobody-AAV particles (Nb-AAV) equipped with nanobodies on 
the capsid surface that bind to the P2X7 ion channel. We inserted the 15 kD nanobody either 
into a surface loop of the VP1 capsid protein or at the N-terminus of the VP2 capsid protein. 
Incorporation of the respective fusion proteins into the assembled AAV capsid was verified by 
Western Blot analyses of purified AAV. Mutation of two arginines in all three capsid proteins 
(R585A and R588A) abolished binding to the ubiquitously expressed natural receptor HSPG 
(heparan sulfate proteoglycan). The Nanobody-AAV particles specifically transduced P2X7- 
transfected HEK293 cells, but did not transduce untransfected HEK293 cells.

   Taken together, our results provide a proof-of-concept for the potential of nanobodies 
to retarget Adeno-associated viral vectors to specific cell populations. This and the growing 
availability of nanobodies to cell-specific membrane proteins opens a new avenue to increase 
the specificity of AAV and to thereby improve AAV-based gene therapy.

SHORT ORAL PRESENTATION
EFIS SCHOLARSHIP AWARDEE

ABSTRACTS

BACK TO PROGRAM
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SHORT ORAL PRESENTATION
EFIS SCHOLARSHIP AWARDEE

ABSTRACTS

Afternoon session
Thursday, September 22nd
18:35-18:50

PRESENTER
Danish Munir

Isolation and characterisation of shark single domain antibodies 
capable of binding salmonid alphavirus e2 protein

Munir D, Dooley H and Secombes C 
Scottish Fish Immunology Research Centre, Institute of Biological and Environmental Sciences, University of Aberdeen, 
Tillydrone Avenue, Aberdeen, United Kingdom

  Cartilaginous fish express a novel antibody isotype, called Immunoglobulin novel antigen 
receptor, IgNAR. Unlike conventional antibodies found in humans and other species, 
IgNAR is a heavy chain homodimer isotype that does not associate with light chains. 
Instead it binds to its antigen via a pair of highly soluble, single domains, referred to as 
VNARs. Due to their small size, unusual binding modes and physiochemical stability, there 
is a much interest in developing vNARs as future diagnostic agents. Salmonid alpha virus 
(SAV) causes pancreas disease and sleeping disease in farmed Atlantic salmon and rainbow 
trout, causing major economic losses and fish health issues to aquaculture industry. Genetic 
analysis of different viral isolates has confirmed the existence of six subtypes of SAV across 
Europe. To enable the rapid detection of different subtypes of SAV and assess the impact 
of this pathogen upon the aquaculture industry, robust reagents capable of providing 
sensitive and specific detection are required. SAV E2 envelop protein is thought to be a 
good target for the generation of such diagnostics because of its presence on viral surface 
and conserved amino acid sequence across all subtypes. The aim of this project is to 
isolate and characterise VNARs capable of binding the E2 protein in SAV subtypes 1, 2 & 5. 
Shark VNARs, because of their inherent attributes may offer rapid and robust detection of this 
emerging pathogen.

BACK TO PROGRAM
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ABSTRACTS

Morning session
Friday, September 23rd
9:00-9:30

PRESENTER 
Armand Bensussan

KIR3DL2 is a novel target for the treatment of CTCL
Marie-Cardine A1, Viaud N2, Thonnart N1, Bonnafous C2, Thielens A2, Paturel C2, Chanteux S2, Bagot T1, Sicard H2 
and Bensussan H2 
1Skin Research Center, INSERM U976, Hôpital Saint Louis, Paris, France
2Innate Pharma, Marseille , France

     
   We developed a monoclonal antibody termed IPH4102, the first-in-class anti-KIR3DL2 
antibody that was granted Orphan Drug Designation in Europe for the treatment of Cutaneous 
T-Cell Lymphoma (CTCL), a rare disease lacking efficient long-term treatment. 
IPH4102 binds and selectively depletes tumor cells expressing KIR3DL2, a receptor with 
inhibitory functions expressed only on small subsets of NK lymphocytes. In cancer patients, 
KIR3DL2 expression was found on circulating and on skin resident malignant T CD4+ in CTCL 
subtypes and irrespectively of disease grade.

   IPH4102 has shown potent anti-tumor efficacy in in vitro and in vivo models. In particular, 
IPH4102 mediates the killing of primary CTCL cells through ADCC by autologous, CTCL patient-
derived NK cells. Such challenging experimental setting confirms the sensitivity of primary 
CTCL tumors to IPH4102-mediated ADCC, but also the functional capacity of NK effectors in 
heavily pretreated CTCL patients.

   The key results from non-clinical investigation will be discussed. Taken together, the 
results support the development of IPH4102 in CTCL. The first-in-Human clinical trial started 
December 2015.

ORAL PRESENTATIONBACK TO PROGRAM



17

ABSTRACTS

Morning session
Friday, September 23rd
9:30-10:00

PRESENTER 
Alison Banham

Expression of the transcription factor NFIL3 contributes to malig-
nant B-cell survival in multiple myeloma and Hodgkin lymphoma

Brooks SO, Gascoyne DM, Lyne, Li D, Soilleux EJ and Banham AH 
Nuffield Division of Clinical Laboratory Sciences, Radcliffe Department of Medicine, University of Oxford, John Radcliffe 
Hospital, Headington, Oxford, OX3 9DU, United Kingdom 

     
   The bZIP transcription factor NFIL3/E4BP4 has reported roles in various immune cells. 
Its overexpression in murine haematopoietic progenitor cells reduces the B-cell population, 
suggesting Nfil3 inhibits B-cell development. To date, NFIL3 has not been studied in lymphoma. 

   We have generated a panel of anti-NFIL3 monoclonal antibodies and studied its 
expression in cell lines, normal human tissues and primary biopsies by immunohistochemistry 
and Western blot. NFIL3 transcript expression was analysed by QPCR in cell lines. siRNA-
mediated NFIL3 depletion and plasmid-mediated overexpression was used to assess its 
function in cell lines. Differentially expressed genes following NFIL3 depletion were identified 
by Affymetrix transcriptome microarray.

   NFIL3 in normal tissues was largely restricted to the cytoplasm of infiltrating immune cells, 
including plasma cells. In haematological cell lines and primary patients’ samples nuclear NFIL3 
expression was observed in primary mediastinal B-cell lymphoma (PMBCL), HL and multiple 
myeloma (MM). Some primary MM exhibited cytoplasmic positivity. Other B- and T-cell 
malignancies lacked NFIL3 expression. NFIL3 depletion reduced cell viability by ~30% in MM 
cell lines and this was found to be at least in part due to a reduction in proliferation. Microarray 
profiling of two MM cell lines identified differentially expressed genes after NFIL3 depletion. 
KAT2B was validated as a direct NFIL3 target gene by chromatin immunoprecipitation and 
KAT2B silencing contributed to loss of myeloma viability.

   The pattern of NFIL3 expression in PMBCL, HL and MM correlates with their lack or down-
regulation of B-cell receptor signalling components. The reduced cell viability on silencing 
suggests NFIL3 is important for tumour cell survival. Modulating NFIL3 or activity of its targets 
may have future therapeutic potential in these diseases.

ORAL PRESENTATIONBACK TO PROGRAM
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ABSTRACTS

Morning session
Friday, September 23rd
10:30-11:00

PRESENTER 
Tihana Lenac Roviš

The antibodies against PVR-TIGIT-DNAM-1 costimulatory pathway 
and their potential role in the field of cancer immunotherapy

Lenac Roviš T 
Center for Proteomics, Faculty of Medicine, Univiersity of Rijeka, Rijeka, Croatia

   The Center for proteomics was founded exactly ten years ago. It rests on two pillars, 
competitive research grants and as a core facility for protein expression and high-throughput 
monoclonal antibody production. Today we make around 40 new monoconals per year using 
immunogens sent to us from 35 different laboratories and significantly more lab members, 
while some are made in house. The Center’s antibody bank consists of: mAbs to the whole 
Varicella Zoster Virus proteome, murine and human cytomegalovirus proteins, lymphocyte 
receptors and their ligands. Out of total number of Center’s antibodies 67 are available 
through the web catalogue. In the current pipeline there are 42 antibodies. Some of these 
non-routine antibody development mini-projects will be presented due to peculiar nature of 
the immunogen or of the antibody property, being e.g. a nutrient-depletion. At this time, one 
group of our antigens is becoming an obvious product leader. These antibodies are directed 
against molecules that may influence the course of immunological response. Especially, 
the evolving role of immune checkpoint inhibitors in cancer treatment can not be ignored. 
The Center has entered this race with our expertise on PVR-TIGIT-DNAM-1 costimulatory 
pathways that comprise of activating and inhibitory receptors and their ligands, closely 
resembling B71 and B72 molecules together with their receptors CD28 and CTLA4. We have 
just published a new role of PVR-TIGIT-DNAM-1 in viral pathogenesis when showing how 
monocytes and NK cells enable DNAM-1–dependent control of cytomegalovirus infection. 
During our investigations we have characterized several important antibodies for human and 
mouse analogues of PVR, TIGIT and DNAM-1, two of which have been patented in this year.

ORAL PRESENTATIONBACK TO PROGRAM
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ABSTRACTS

Morning session
Friday, September 23rd
11:30-11:45

PRESENTER
Konstantin Baranov

Multimeric 10Fn3-based proteins as inductors of  
anti-idiotypic antibodies

Baranov KO, Volkova OY, Mechetina LV, Gorchakov AA, Chernikova DS, Guselnikov SV, Najakshin AM and Taranin AV 
Institute of Molecular and Cellular Biology, Siberian Branch of the Russian Academy of Sciences, Novosibirsk, Russia

  One of the major trends in the design of a new generation of immunotherapeutic agents is 
increasing functional complexity and, in particular, increasing number of recognizable targets. 
In the case of conventional monoclonal antibodies, expansion of functional capabilities is 
limited by the large size of these molecules. Thereby an active search and study of artificial 
antigen-recognition proteins of non-immunoglobulin nature is carried out. One of the 
alternative structures is 10th type III domain of the human fibronectin 1 protein (10Fn3). 10Fn3 
domain has structurally analogous to antibody complementarity-determining regions, but 
unlike antibodies, characterized by low molecular weight, high thermal stability and lack 
of glycosylation and disulphide bridges. In the present study, we constructed, produced 
and purified a panel of artificial proteins, comprising two to five 10Fn3-domains. Structural 
elements of these proteins were randomly selected clones of combinatorial 10Fn3-library with 
diversification of BC and FG loops encompassing 7 and 10 random amino acid residues. We 
analyzed properties mono- and multimeric 10Fn3-based proteins such as solubility, a tendency 
to aggregation, as well as mouse antibody response against diversified loops of Fn3 via mice 
immunization. Our data indicates that solubility and ability to aggregation are determined 
by amino acid composition of 10Fn3 loops. Comparative analysis of raised antisera with aid 
of ELISA showed that some of tested 10Fn3-proteins were able to elicit prominent antibody 
response against diversified loops. These results give opportunity to create both multivalent 
and polyspecific 10Fn3 immunogens that could serve as antigen mimetics for induction of 
anti-idiotypic antibodies in human.
   This work was supported by the Russian Foundation for Basic Research (grant no. 16-04-
00915-А)

SHORT ORAL PRESENTATION 
EFIS SCHOLARSHIP AWARDEE

BACK TO PROGRAM
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ABSTRACTS

Morning session
Friday, September 23rd
11:45-12:00

PRESENTER
Beatriz Somovilla

Ccr9+ malignant cells from hematological neoplasias are potential 
targets for antibody therapy

Álvarez C1, Vela M2, García-Sanz JA3, Lozano M2, Dal Pan D2, Somovilla-Crespo B*2, Muñoz C*1 and Kremer L*2 
1Department of Immunology, Instituto de Investigación Sanitaria Princesa (IIS-P, UAM), Hospital Universitario de La 
Princesa, Madrid, Spain
2Department of Immunology and Oncology, Centro Nacional de Biotecnología, Consejo Superior de Investigaciones 
Científicas (CNB-CSIC), Madrid, Spain
3Department of Cellular and Molecular Medicine, Centro de Investigaciones Biológicas, Consejo Superior de 
Investigaciones Científicas (CIB-CSIC), Madrid, Spain 
*equal contributon

   The use of monoclonal antibodies (mAb) for antitumor therapy is growing exponentially, 
due mainly to their high specificity and low toxicity.  One of the most promising strategies is 
their use to deliver potent cytotoxic agents to cells through specific binding to a tumor surface 
antigen.  Three antibody-drug conjugates (ADC) were recently approved as specific anti-tumor 
agents for clinical practice. The chemokine receptor 9 (CCR9) is involved in T cell development 
and leukocyte recruitment to the small intestine. In adults, its expression is restricted to the 
immune cells that infiltrate the intestinal mucosa and to 3-4% of circulating leukocytes, whereas 
aberrant CCR9 expression has been reported in hematological neoplasms, melanoma, breast 
cancer and colon carcinoma.  These findings make CCR9 an attractive target for anti-tumor 
therapeutic drugs that could be used to treat patients for whom current therapies have failed.

   The first aim of this study was to analyze CCR9 expression on malignant cells from patients 
with lymphoproliferative disorders, to identify potential candidates for immunotherapy. High 
CCR9 levels were found in samples from two patients with non-Hodgkin lymphomas and one 
with mixed lineage leukemia.  The second objective was to evaluate whether anti-human 
CCR9 mAb generated in our laboratory can be internalized specifically by CCR9-expressing 
tumor cells, to select mAb candidates for development of ADC using flow cytometry and 
immunofluorescence assays.  Preliminary results showed a pattern of internalization for one 
of these anti-CCR9 mAb, in MOLT-4 cells expressing the endogenous receptor and CCR9-
transfected HEK-293 cells.  These data suggest this receptor as a good target for specific cancer 
treatment, and that our mAb might be an appropriate tool for use in ADC for immunotherapy. 
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New member session
Friday, September 23rd
12:00-12:30

PRESENTER
Sophia Karagiannis 

IgE class antibodies for solid tumor immunotherapy
Karagiannis S 
St. John’s Institute of Dermatology, Division of Genetics and Molecular Medicine, Faculty of Life Sciences and Medicine
King’s College London, 9th Floor, Guy’s Tower Wing, Guy’s Hospital, London, United Kingdom

  Despite numerous successes in emerging biological treatments for cancer, solid tumours such 
ovarian carcinomas are notoriously resistant to therapies. Presently, all therapeutic antibodies 
against solid tumours are of one antibody class, namely IgG and no antibodies targeting ovarian 
carcinoma cells are approved for clinical use. IgE class antibodies conduct immune surveillance 
functions in tissues, where their high affinity for their cognate Fc receptors on often tumour resident 
effector cells may translate into strong immune responses against cancer. We therefore examined 
whether antibodies of the IgE class can harness very potent immune responses against cancer cells 
in vitro and in vivo. To model this hypothesis, we engineered the human/chimeric antibody MOv18 
IgE which recognizes the tumour-associated antigen folate receptor-α (FRα), which is expressed by 
60-70% of ovarian carcinomas. MOv18 IgE showed superior efficacy compared to the MOv18 IgG1 
in two human ovarian xenograft models, in mice. We also demonstrated the potential of MOv18 
IgE to reduce the size and number of lung metastases in an immunocompetent rat model system 
which we designed to better recapitulate the human IgE-FcεR system. Anti-tumour efficacy was 
also associated with significant macrophage infiltration of tumours following MOv18 IgE treatment, 
suggesting that tumour-specific IgE antibodies may offer improved efficacy against cancer by 
recruiting and activating key immune effector cells.

NEW MEMBER - ORAL PRESENTATIONBACK TO PROGRAM



22

ABSTRACTS

New member session
Friday, September 23rd
12:30-13:00

PRESENTER
Holger Erfle

Reverse transfection on high-density cell arrays and multiwell 
plates for validating antibodies

Erfle H 
ViroQuant-CellNetworks RNAi Screening Facility, University of Heidelberg, Heidelberg, Germany

  Delivery of large and functionally active biomolecules across cell membranes is a challenge, 
particularly for high-throughput experiments. For this purpose we developed a novel solid-
phase reverse transfection method that is suitable for the intracellular delivery of large 
molecules, such as proteins and antibodies into mammalian cells with preservation of their 
function. We show results for three highly diverse application areas of the method ranging 
from antibody-mediated protein localization and antibody-mediated inhibition of protein 
function to CRISPR/Cas9 based gene editing in living cells. Pre-fabricated “ready to transfect” 
multi-well plates or cell arrays enable their easy distribution and standardization of biological 
assays across different laboratories.
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Poster session
Thursday, September 22nd, 16:40-17:10
Friday, September 23rd, 11:00-11:30

PRESENTER
Marta Čorić

Raising antibodies to the tumour endothelial  
marker MCAM and their use in mouse model of renal cancer

Čorić M, Wragg JW and Bicknell R 
College of Medical and Dental Sciences, University of Birmingham, Birmingham, United Kingdom

   Tumour vasculature is physiologically distinct from healthy blood vessels, with many 
differentially expressed molecules which can be used as therapeutic targets in cancer. Our 
group focuses on validation of novel tumour endothelial markers in various solid tumours. 
Recently we have identified numerous possible tumour endothelial targets by isolating 
endothelial cells form tumour samples and comparing them to the endothelial cells from 
adjacent healthy tissue.

   One such molecule, identified in the renal cell carcinoma endothelial cells, is Melanoma 
Cell Adhesion Molecule, MCAM. Our group showed that high expression of MCAM on renal 
cell carcinoma (RCC) blood vessels correlates with poor patient prognosis. MCAM belongs 
to the immunoglobulin superfamily, and is believed to be involved in different aspects of 
cancer progression and metastasis, such as inter-cellular adhesion, cell-matrix crosstalk, signal 
transduction, angiogenesis and cell migration.

   RCC constitutes for 3% of all cancer cases worldwide, with surgery as primary intervention. 
Nevertheless many patients don’t exhibit the symptoms until the tumour is much advanced 
and surgery is not possible, dropping the five-year survival rate to 10%.

   In order to investigate MCAM as a possible therapeutic target in renal carcinoma mouse 
models (RENCA) we are trying to raise monoclonal antibodies against mouse MCAM. We 
immunised mice with extracellular domain of mouse MCAM fused to either human Fc tag 
(mMCAM-Fc), six-polyhistidine tag (mMCAM-His), or a combination of both. Being a self-
antigen expressed in the embryonic development, immune response to MCAM was low 
compared to immune response to protein tags. Nevertheless some response was observed 
in the mMCAM-His and the combination immunisation, whereas mMCAM-Fc didn’t have a 
response to mMCAM. Once the positive hybridoma clones from mouse splenocyte fusion are 
selected, antibodies will be tested in different in vitro angiogenesis assays as well as in vivo 
tumour suppression and angiogenesis models.
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Poster session
Thursday, September 22nd, 16:40-17:10
Friday, September 23rd, 11:00-11:30

PRESENTER
Maja Antolić

Different staining methods for  
collagen type-1 in bleomycin induced fibrosis in mice

Antolić M, Čužić S and Glojnarić I 
Fidelta Ltd, Zagreb, Croatia

   Introduction: Mice model of bleomycin induced lung fibrosis is characterized by collagen 
type 1 deposition starting from day 7 post-bleomycin. Aim of this study was to test various 
immunohistochemistry protocols with different combinations of anti-COL1 primary antibodies 
and visualization kits.

   Material and method: Pulmonary fibrosis was induced in C57BL/6 male mice by the 
intranasal application of bleomycin. After 21 days of study, mice were sacrificed, lung samples 
were fixed in 10% neutral-buffered formalin and paraffin embedded. Tested primary antibody/
antigen retrieval/staining kits were:
1. Target Retrieval Solution, pH9, Dako/Anti-Collagen I antibody/Anti-Rabbit HRP-DAB Cell & 
Tissue Staining Kit;
2. Target Retrieval Solution, pH9, Dako/Anti-COL1A2 antibody/Anti-Rabbit HRP-DAB Cell & 
Tissue Staining Kit;
3. Target Retrieval Solution, pH9, Dako/COL1A1 Antibody/Anti-Goat HRP-DAB Cell & Tissue 
Staining Kit;
4. Target Retrieval Solution, pH9, Dako/Anti-COL1A1/ Collagen I Alpha 1 Antibody/Anti-Rabbit 
HRP-DAB Cell & Tissue Staining Kit;
5. Target Retrieval Solution, pH9, Dako/Anti-COL1A1/ Collagen I Alpha 1 Antibody/ImmPRESS™ 
HRP Anti-Rabbit IgG (Peroxidase) Polymer Detection Kit, made in Horse;
6. Target Retrieval Solution, pH6, Dako/Anti-COL1A1/ Collagen I Alpha 1 Antibody/ImmPRESS™ 
HRP Anti-Rabbit IgG (Peroxidase) Polymer Detection Kit, made in Horse.
COL1 staining pattern was compared to the same lung tissue stained with trichrome method.

   Results: There were diverse staining patterns among various primary antibody/protocol 
combinations, as well as different staining intensities using the same primary antibody with 
different protocols. High sensitivity and low background was achieved with LSBio COL1A1 
primary antibody at 1:2000 dilution ImmPRESS anti-rabbit kit (Vector). Antigen retrieval was 
performed using HIER buffer pH9.

   Conclusion: Testing various primary antibodies and IHC protocols is necessary in order to 
achieve high level quality of IHC signal. Further, achieved staining pattern should be compared 
to known positive control. intensities
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Poster session
Thursday, September 22nd, 16:40-17:10
Friday, September 23rd, 11:00-11:30

PRESENTER
Ana González

Maldi characterization of hapten-protein conjugates for antibody 
production against small molecules

González A, Pasqual N and Marco MP 
Custom Antibody Service (CAbS), Nanobiotechnology for Diagnostics (Nb4D), IQAC−CSIC, ‡Networking Research 
Center on Bioengineering, Biomaterials and Nanomedicine (CIBER-BBN), Barcelona, Spain

  For the generation of antibodies against small hapten molecules, the hapten is linked with 
some carrier protein to make it immunogenic. In the design of hapten conjugates, there are 
very important aspects to consider: the hapten design, the carrier and also the the coupling 
strategy. The functional group of the hapten governs the selection of the conjugation method 
to be employed. Moreover, there are other important aspect to consider: the conjugate 
hapten density. The amount of hapten attached to the carrier influences the strength of the 
immune response and it is also important in the development of immunoassays. Verification 
of the coupling reaction and determination of the hapten density can be accomplished by 
matrix-assisted laser desorption ionization mass spectrometry (MALDI-MS). We will discuss 
some examples of it.
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Poster session
Thursday, September 22nd, 16:40-17:10
Friday, September 23rd, 11:00-11:30

PRESENTER
Felix Scherg

CD73 marks a late differentiation stage of human transitional B 
lymphocytes

Scherg F1, Kobber R2, Tolosa E1, Schulze zur Wiesch J3, Koch-Nolte F1 and Haag F1 
1Institute of Immunology, University Medical Center Hamburg-Eppendorf, Hamburg, Germany
2Pediatric Clinic, University Medical Center Hamburg-Eppendorf, Hamburg, Germany
3Clinic for Infectious Diseases, University Medical Center Hamburg-Eppendorf, Hamburg, Germany

   Introduction : Transitional B (TransB) lymphocytes represent an immature stage of B 
cells that have exited the bone marrow before final maturation in the periphery. Because 
negative selection has not been completed, TransB cells contain many self-reactive cells and 
are expanded in patients with autoimmunity and immunodeficiency. The 5’ ectonucleotidase 
CD73 is a B cell differentiation marker whose expression is deficient in patients with CVID.  
Objectives: The purpose of this study was to determine the expression of CD73 on subsets of 
B lymphocytes, focussing especially on TransB.  

   Material & Methods: Samples from healthy blood donors and from outpatients treated 
in the pediatric and infectious diseases clinics of the University Medical Center sent in for 
lymphocyte phenotyping were analyzed by flow cytometry.  

   Results: TransB cells were defined as CD19+ IgD+ CD27- CD24++ CD38++ cells. A standardized 
gating stategy to identify TransB cells was developed. Three subsets of TransB cells were defined 
based on expression of the markers CD21 and CD73. While CD21lo TransB cells were uniformly 
CD73 negative, CD21hi TransB separated into CD73-negative and -positive populations. 
Expression of CD24 and CD38 was highest in the CD21lo subset, followed by CD21hi/CD73- 
and CD21hi/73+, suggesting a developmental sequence in that order. In unselected samples 
sent to our laboratory for B cell phenotyping, the relative frequency of the CD21hi/CD73+ 
subset among total TransB cells declined with age. The proportion of CD21hi/CD73+ Trans B 
cells was reduced in viremic HIV patients in comparison to blood donors.  

   Conclusions: CD73 is a potential marker that defines a late differentiation stage of human 
transitional B cells.
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Poster session
Thursday, September 22nd, 16:40-17:10
Friday, September 23rd, 11:00-11:30

PRESENTER
Kimberly Anne Veenstra

Development of rainbow trout (Oncorhynchus mykiss) type I and 
type II tumour necrosis factor alpha (TNFa) monoclonal antibodies
Veenstra KA1, Alnabulsi A2, Wang T1, Tubbs L3, Ben Arous J4 and Secombes CJ1 
1Scottish Fish Immunology Research Centre, Institute of Biological and Environmental Sciences, University of Aberdeen, 
Tillydrone Avenue, Aberdeen, United Kingdom
2Vertebrate Antibodies Ltd., Zoology Building, Tillydrone Avenue, Aberdeen, AB24 2TZ, UK
3Elanco Canada Ltd., Aquaculture Research and Development, P.O. Box 17, Victoria P.E.I., C0A 2G0, CANADA
4SEPPIC, Animal Health Division, 22 Terrasse Bellini, Paris La Défense, 92806 Puteaux, FRANCE

  At present, the majority of molecular biology techniques used for fish research are 
generated by genomic approaches. While they provide valuable insights into transcriptomic 
activity and gene expression this approach has limitations, as mRNA quantity provides little 
useful information on protein abundance or function, post-transcriptional modifications or 
cellular sources. In mammals TNFa is a critical cytokine secreted mainly by macrophages and 
monocytes but it can also be synthesized by other cell types. Crosstalk between adipocytes 
and macrophages is mediated by TNFa, and it has multiple biological functions, including 
regulation of immune cells. This gene has been cloned in many fish species, and multiple 
isoforms (arising from ancestral genome duplication events) have been identified in Rainbow 
trout. It has been suggested that TNFa could be a key modulator of lipid metabolism in fish 
and recent work by our group has shown the gene paralogues to be differentially expressed 
in different cell types, and are stimulant- and time- dependent. Currently it is difficult to 
further characterize Rainbow trout TNFa, and in particular its cellular source due to the lack 
of antibodies. To further elucidate the bioactivity of TNFa in Rainbow trout, we are working 
on the development of three TNFa monoclonal antibodies: one capable of detecting Type I 
TNFa’s, one capable of detecting Type II TNFa’s, and one capable of detecting all TNFa’s known 
to exist in Rainbow trout.

POSTER PRESENTATION
EFIS SCHOLARSHIP AWARDEE

BACK TO PROGRAM



WORKSHOP PARTICIPANTS



30

Lecturers
Banham Alison
Čurin Šerbec Vladka
Engel Pablo
Koch-Nolte Friedrich
Kremer Leonor
Li Demin
Maestre Lorena
Pasqual Núria
Roncador Giovanna

LIST OF WORKSHOP PARTICIPANTS

Learners
Abramova Vera
Antolić Maja
Badurina Maja
Baranov Konstantin
Brizić Ilija
Čanak Iva
Čorić Marta
Eichhoff Anna
Erfle Holger
González Ana
Hiršl Lea
Haag Friedrich
Jagušić Maja
Jakopović Željko
Janković Tamara
Jenuš Tina
Jug Natalia
Karaica Dean

Karleuša Ljerka
Košutić Gulija Tanja
Kukolj Marina
Lisnić Berislav
Ljuma Skupnjak Lana
Lončar Ana
Lukanović Jurić Silvija
Malić Suzana
Markovinović Andrea
Matušan Ilijaš Koviljka
Mechetina Ludmila
Miklić Karmela
Munir Danish
Nestić  Davor
Nuskern Lucija
Odeh Dyana
Pavišić Valentino
Rački Valentino

Ramić Alma
Repac Antić Davorka
Scherg Felix
Shevchuk Olga
Somovilla Beatriz
Stražić Geljić Ivana
Sušak Božo
Šutić Ivana
Tršan Tihana
Veenstra Kimberly Anne
Vičić Marijana
Vukasović Andreja
Vuković Kristina
Zubković Andrea
Železnjak Jelena
Žunar Bojan



MEETING PARTICIPANTS



32

LIST OF MEETING PARTICIPANTS

Session Chairs
Engel Pablo
Juranić Lisnić Vanda

Invited lecture
Kontermann Roland

Oral presentations
Banham Alison
Bensussan Armand
Erfle Holger
Karagiannis Sophia
Lafaye Pierre
Lenac Roviš Tihana
Martineau Pierre
Mechetina Ludmila
Nolte Frederick

Sponsored short oral presentations
Brajković Josip | Labena
Holms Gavin | R-Biopharm

Short oral presentations
Baranov Konstatntin
Eichhoff Anna Marei
Munir Danish
Somovilla Beatriz

Other registered attendees

Abramova Vera
Alnabulsi Ayham
Brizić Ilija
Čurin Šerbec Vladka
González Ana
Haag Friedrich
Hiršl Lea
Holms Gavin
Jenuš Tina
Jonjić Stipan
Kremer Leonor
Kučan Paola
Li Demin
Lisnić Berislav
Maestre Lorena
Malić Suzana
Miklić Karmela

Poster presentations
Antolić Maja
Čorić Marta
González Ana
Scherg Felix
Veenstra Kimberly Anne

Pasqual Núria
Reyes Ana
Roncador Giovanna
Scherg Felix
Shevchuk Olga
Stražić Geljić Ivana
Sušak Božo
Tršan Tihana
Vuković Kristina
Železnjak Jelena



SPONSORS



34

LIST OF SPONSORS

Labormed

UniRi Foundation

LKB R-Biopharm

City of Rijeka EFIS EJI

GE Healthcare Labena


