
 
 

Bienvenue aux premières journées du Club Anticorps de la Société Française d’Immunologie  
8 et 9 novembre 2018  

ASIEM, 6 rue Albert de Lapparent 
75007 Paris, France  

 
Les organisateurs se tiennent à votre disposition tout au long de ces journées  

 

 
 

 
Nous remercions vivement le comité d’organisation,  

 
Nos sponsors,  

 
 

Et bien sûr, vous, pour votre participation !  
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Jeudi 8 novembre 

9.30 – 10.15  Registration, coffee (hall et foyer) 

  

10.15 – 10.30  Welcome address – Renato Monteiro, SFI president (Amphithéâtre) 

10.30 – 12.30  Session 1 - Lymphocytes B rares (Amphithéâtre) 
Chair : Hans Yssel et Hiromi Kubagawa 

Keynote lectures  Antonio Lanzavecchia, Bellinzone, Suisse  
Antibody evolution and clonal selection  
Michel Cogné, Limoges  
Switching to the production of rare Ig classes 

Short talks  Nancy Chaaya, Compiègne  
Prevalence of catalytic antibodies in autoimmune diseases. A study based on a biochemical 
and a bioinformatics approaches  

Anne Poupon, Nouzilly  
Bioinformatics methods for antibody development  

Thibaut Laboute, Tours  
Targeting the orphan GPCR GPR88 using nanobodies (VHH)  

Eric Corteggiani, Chemometec, Bordeaux  
 

  

12.30 – 14.00  Déjeuner (hall et foyer)  
  

14.00 – 16.00  Session 2 - ADC : points-clés du développement (Amphithéâtre) 
Chair : Marie-Alix Poul et Didier Boquet  

Keynote lectures Cécile Chalouni, Genentech, Californie  
Dissecting Antibody Drug Conjugates intracellular trafficking and processing by FRET 
technology 
Hervé Bouchard, Sanofi, Vitry-sur-Seine  
Bioconjugaison des anticorps  

Short talks  Christophe Sirac, Limoges   
Fc-based fusion protein for the treatment of Amyloidois 

Maxence Duchemin, Eaubonne  
HIV-1 envelope specific IgA triggers antibody-dependent cell cytotoxicity and cooperates 
with IgG to increase cell lysis  

Nora Kakwata Nkor, Tours  
Modulation of human dendritic cell functions by bispecific antibody targeting pathogens 
recognition receptors  
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16.00 – 16.30  Pause-café (hall et foyer) 
 

16.30 – 17.30  Workshops parallèles  
Workshop 1  
(Amphithéâtre) 

Mark Kwakkenbos, Amsterdam, Pays-Bas  
Generation of human monoclonal antibodies by B lymphocyte immortalization  
Pierre Bruhns, Institut Pasteur, Paris  
Méthode de sélection de LB rares par microfluidique  

Workshop 2  
(salle 213-214) 

Charles Dumontet, Lyon  
Toxicité et résistance aux ADC  
Nicolas Joubert, Tours  
ADCs : stratégies innovantes pour lutter contre la résistance et la toxicité  

Workshop 3  
(salle 217A) 

Olivier Duchamp, Oncodesign, Dijon  
Humanized mouse models in preclinical oncology: application to antibody  
Elsa Kress, Antineo, Lyon  
Anticorps monoclonaux thérapeutiques : apport des modèles murins dans la compréhension 
de leurs mécanismes d’action et des résistances acquises 

Workshop 4  
(salle 217B) 

Stéphane Dalle, Lyon  
Mise en place d’un réseau d’immunomonitorage : l’exemple du réseau Immucare  
Marie-Agnès Dragon-Durey, Paris  
Immunothérapies anti-cancéreuses: gestion des effets secondaires et des résistances  

  

A partir de 18h30  Session poster et buffet (salle Henry de Seilhac)  
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Vendredi 9 novembre 

8.30 – 9.00 Accueil (hall et foyer)  

  

9.00 – 11.00  Session 3 - Monitoring clinique des anticorps thérapeutiques (Amphithéâtre)  
Chair : Anne-Emmanuelle Berger et Marie-Emmanuelle Sarda  

Keynote lectures Stéphane Paul, St Etienne  
Intérêt du monitoring des biothérapies dans les MICI  

Claire Daien, Montpellier – Yves Renaudineau, Brest  
Monitoring des immunothérapies dans les maladies autoimmunes 

  
11.00 – 11.30  Pause-café (hall et foyer)  
  

11.30 – 13.30  Session 4 - Modèles animaux en POC et préclinique (Amphithéâtre) 
Chair : Laurence Ringenbach et Stéphane Birklé  

Keynote lectures Nathalie Heuzé-Vourc’h, Tours  
La microdialyse comme nouvelle méthode d’étude de la PK des anticorps 
Thierry Menguy, Elsalys, Lyon  
Anti CD160 alone or in combination with anti VEGF is a potent inhibitor of ocular 
neovascularisation in rabbit and monkey models 

Short talks  Elsa Bodier-Montagutelli, Tours  
Airway administration of therapeutic antibody (tAb) confers higher protection than 
parenteral administration in a murine model of acute lung infection 

Mary Poupot, Toulouse  
Development of an anti-tumor associated macrophages antibody for anticancer therapies  

Claire Kizlik-Masson, Tours  
Cleavage of anti-PF4/Heparin antibodies by IdeS: potential benefit in the treatment of 
heparin-induced thrombocytopenia  

13.30 – 14.00  Closing remarks (Amphithéâtre)  
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Selected abstracts 

Short talks  

Chaaya Nancy 

Prevalence of catalytic antibodies in auto-immune diseases. A study based on a biochemical and a 
bioinformatic approaches 

Nancy Chaaya1, Melody Shahsavarian1, Didier Boquet2, Bernard Offmann3, Alain Friboulet1, 
Bérangère Avalle1, Séverine Padiolleau Lefèvre1    
1Sorbonne Universités, Université de Technologie de Compiègne, CNRS Enzyme and Cell 
Engineering Laboratory, Rue Roger Couttolenc, CS 60319, 60203 Compiègne Cedex, France  2 
Université Paris&#8208;Saclay, Laboratoire d’Etude du Métabolisme des Médicaments, CEA/DRF/ 
iBiTec-S/SPI, F-91191 Gif&#8208;sur&#8208;Yvette, France  3Université de Nantes, Unité 
Fonctionnalité et Ingénierie des Protéines (UFIP), UMR CNRS 6286, France. 

In the late 80s, catalytic antibodies have been discovered in the serum of patients [1], especially 
patients with auto-immune diseases [2]. Some of the catalytic antibodies appear to have a beneficial 
effect on health while others are deleterious [3]. In order to understand the link between catalytic 
antibodies and immune system pathologies, previous work leaded to 4 single chain Fragment variable 
(scFv) libraries exposed on phage surface, representing different genetic backgrounds and 
immunological states [4]. The scFvs, composed with the variable regions of the heavy (H) and light 
(L) chains, are encoded by immunoglobulin gene subgroups V(H), D(H), J(H), V(L) and J(L). With the 
objective to decipher the potential origin of catalytic antibodies, a statistical representation of each 
subgroup within each repertoire has been done, based on more than 300 000 sequences. The data 
analysis showed a variable expression of some gene subgroups (comprising “rare” ones) between the 
4 libraries showing that the genetic background and/or the immunological state influence 
immunoglobulin gene subgroup expression. Then, we will investigate the presence of antibodies with 
potent active sites in the libraries by molecular modelling. Libraries might express more catalytic 
antibodies than others depending on the genetic background and the immunological state profile. 
Finally, in the objective to validate this in silico approach, an in vitro approach was considered. 5 scFvs 
exposed on phage surface have thus been selected by iterative process on the basis of their catalytic 
activity. Each of them displays a unique primary and tertiary structure [5]. The scFvs selected in vitro 
were modelled and the active site of each one of them was identified.  The scFvs exposed on the 
phage surface must be catalytically active while expressed in soluble form too. One of the selected 
scFvs, P90C2, was optimized and expressed in E. coli BL21 (DE3) bacteria in the form of inclusion 
bodies and then solubilized and refolded. Although soluble P90C2 fully retained its binding activity, 
its catalytic potency was completely lost. Further experiments showed the impact of codon-
optimization on the scFv catalytic activity.   [1] Paul et al. Science 244, 1158-1162 (1989) [2] Nevinsky 
et al.J cell Mol Med 7, 265-76(2003) [3] Belogurov et al. Bioessays. 31, 1161-1171 (2009) [4] Smith et 
al. Chem Rev 97, 391-410 (1997) [5] Shahsavarian et al. FEBS J. 284, 634-653 (2017)  
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Poupon Anne 

Bioinformatics methods for antibody development  

T. Bourquard1, A. Musnier1,2, S. Tahir1, A. Vallet1, N. Langonné1, G. Brunneau1, M.A. Ayoub1, E. 
Reiter1, P. Crépieux1 & A. Poupon1;  
1: PRC, INRA, CNRS, IFCE, Université de Tours, 37380, Nouzilly, France; 2: MAbSilico, Plateforme 
Zénoé, Domaine de l’Orfrasière, 37380 Nouzilly, France  

MAbSilico is providing innovative computing methods for the characterization and development of 
antibodies. Three methods are already available, for an initial antibody, MAbTope determines the 
epitope, MAbCross identifies off-targets and MAbSubstitute provides unrelated antibody sequences 
binding the same target on the same epitope.  MAbTope is based on a protein-protein docking 
method, which allows determining an ensemble of conformations of the complex antibody-target, 
and from this ensemble, determining peptides that are specifically recognized by the antibody. This 
prediction is followed by an experimental validation, allowing a fast determination of the epitope. 
We show on a benchmark of 132 antibody-target complexes of known 3D structure, and for which 
the 3D structure of the isolated partners are also known, that the epitope is correctly predicted in all 
cases. The method has been used to determine the epitope of Eculizumab on the C5-complement 
protein, and the epitopes of 2 anti-TNF antibodies: golimumab and certolizumab.   MAbSubstitute 
identifies, from the sequence of an initial antibody, other antibodies, initially isolated for their binding 
of different targets, but which are able to bind to the initial antibody’s target. Using this method, we 
were able, from the sequence of an antibody targeting the CXCR4 receptor, to find two new 
antibodies. The original targets of these antibodies are a viral and a bacterial protein. We 
experimentally demonstrated that these two antibodies bind to the CXCR4 receptor and have the 
same functional effects as the original antibody. Using MAbCross, we also predicted that the initial 
antibody binds the targets of the predicted antibodies, which we have demonstrated on the anti-
CXCR4 case. Consequently, MAbCross can be used to identify potential cross-reactions of a given 
antibody.  
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Laboute Thibaut 

Targeting the orphan GPCR GPR88 using nanobodies (VHH) 

Deficits of Reward, GPCR and Sociability (DRuGS) group, Physiologie de la Reproduction et des 
Comportements, INRA UMR-0085 CNRS UMR-7247, Inserm, Université de Tours Rabelais, IFCE; 
37380 Nouzilly, France 

GPR88 is an orphan G Protein-Coupled Receptor (GPCR) whose expression is highly enriched in the 
striatum. Mice lacking the Gpr88 gene display altered anxiety threshold and motor stereotypies 
(Meirsman et al. 2016; Quintana et al. 2012). Several human genome wide studies have evidenced 
associations between GPR88 polymorphism and various psychiatric diseases such as bipolar disorder 
or schizophrenia. However, the physiology and pharmacology of GPR88 remain poorly understood. 
Notably, only 2 chemical agonists, 2-PCCA and compound 19 (patent WO2011044195 A1) have been 
identified that can activate the GPR88-coupled Gi pathway in vitro with an EC50 in the micromolar 
range. The present study aimed at identifying nanobodies (VHH) able to target the GPR88 receptor 
and modulate its pharmacological activity. Nanobodies (VHH) are innovative antibodies, 
corresponding to a single domain antibody fragment of camelid immunoglobulins IgG2 and IgG3. 
They share similar properties with monoclonal antibodies (nano- to picomolar affinities, high 
specificity, reduced immunogenicity, multiple possible routes of administration and easy production 
in prokaryote system) with a smaller format that may allow them to cross the blood brain barrier 
(Rutgers et al., 2011, Gomes J R, et al., 2018). Most importantly, nanobodies can bind GPCRs and 
modulate their activity by interacting with their orthosteric pocket (Azra Mujic &#769;-Delic &#769; 
et al., 2014). We immunized a llama with GPR88-expressing cell membranes, isolated mRNA coding 
for VHH from lymphocytes and expressed them in a phage library. We screened this library using a 
phage-display method against GPR88-expressing cell membranes (HEK293FT). We identified 2 
nanobodies targeting GPR88 that fulfilled our criteria of specificity and affinity by flow cytometry. We 
then assessed the activity of these VHH on human and mouse receptor in a cAMP assay in 
heterologous system. One of our nanobodies displays inverse agonist activity on GPR88 (Gi) with 
picomolar activity. The nanobodies that we identified in this study represent promising innovative 
tools to modulate the pharmacological activity of GPR88 in vitro and in vivo. 
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Sirac Christophe  

Fc-based fusion protein for the treatment of Amyloidois  

Christophe Sirac, Sébastien Bender, Michel Cogné, Frank Bridoux, Jean-Claude Brouet, Arnaud 
Jaccard  

Systemic amyloidosis is a group of life-threatening diseases diagnosed histologically by the presence 
of insoluble protein deposits in tissues. These extracellular deposits are organized into fibrils (so-
called “amyloid fibrils”) which share typical optical properties after Congo red staining under a 
microscope with polarized light (“apple-green” birefringency). The classification of amyloidoses rely 
on the biochemical nature of the amyloid protein involved in the formation of deposits (more than 
30 different proteins) and on a range of clinical signs. The most common forms are AL 
(immunoglobulin light chains), which represents about 2/3 of cases, ATTR (transthyretin), the most 
frequent hereditary form, and AA (inflammatory) amyloidosis. SAP (Serum amyloid P component), a 
circulating protein produced by the liver, shows significant avidity for any form of amyloid deposits. 
It is thus systematically found in deposits where it can represent up to 15% of the total mass. We 
designed a chimeric protein associating SAP with an IgG1 Fc domain (SAP-Fc). While the SAP domain 
targets the molecule to deposits, the Fc domain marks them for recognition and elimination by the 
immune system. Since dimeric Fcs are required for functional recruitment of immune cells, we have 
designed two different fully human fusion proteins, SAP-Fc, which required dimerization to be 
functional, and SAP-scFc (single chain Fc), which is supposed to ensure a functional Fc domain in any 
configuration. The efficacy of our chimeric proteins (SAP-Fc and SAP-scFc), produced in-house, was 
evaluated in immunodeficient mice (no immunoglobulins) to avoid immunization against the human 
chimeric proteins. We induced AA amyloidosis in these mice and treated them with a single i.v.  
injection of chimeric proteins. SAP-scFc injections led to a significant clearance of amyloid but we did 
not observed any significant effect with the SAP-Fc protein. Immunofluorescence and electron 
microscopy studies showed the presence of fibrils into lysosomal vesicles of macrophages. Fc 
optimization is envisaged to further increase antibody dependent cellular phagocytosis. Such a 
molecule can be potentially used for the treatment of any form of amyloidosis. 
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Duchemin Maxence 

HIV-1 envelope specific IgA triggers antibody-dependent cell cytotoxicity and cooperates with IgG 
to increase cell lysis  

Daniela Tudor1,2,3, Maxence Duchemin1,2,3, Marwa Khamassi1,2,3, Lin Xu1,2,3, and Morgane 
Bomsel1,2,3   
1/Laboratory of Mucosal Entry of HIV-1 and Mucosal Immunity, Department of Infection, Immunity 
and Inflammation, Cochin Institute, CNRS UMR 8104, Paris, France  2/INSERM U1016, Paris, France;  
3/Université Paris Descartes, Sorbonne Paris Cité, Paris, France; 

Although raising broadly neutralizing antibodies (bNAbs) are the main goal of vaccination against viral 
infection including HIV-1, growing evidence show that protecting antibodies also control viral 
infection by Fc-mediated antiviral activity, such as antibody dependent cellular cytotoxicity (ADCC). 
Until now in the HIV-1 field, only HIV-1 envelope (Env)-specific IgGs appearing very early during 
infection, have been shown to mediate ADCC. In contrast , the ADCC potential of HIV-1 envelope-
specific IgA remains elusive, despite the prevalence of IgA at mucosal level, the main portal entry for 
HIV-1.  Methods: The capacity of HIV-1 envelope-specific IgA to induce Fc&#9082;-mediated ADCC 
was evaluated by flow cytometry using 2F5-IgA genetically engineered from the bNab Env-specific 
2F5-IgG (Tudor, PNAS, 2013) we have previously reported to induce ADCC (Tudor, AIDS, 2011). 
Effector cells were primary monocytes expressing both Fc-alpha and Fc-gamma receptors. Target 
cells were CD4+T lymphocytes either infected with the main HIV-1 subtypes endemic worldwide, 
namely A, B or coated with  P1-A and P1-B peptides, covering a conserved region of HIV-1 subtype A 
and B envelope, we previously included as immunogen in a sterilizing HIV vaccine tested in monkeys 
(Bomsel, Immunity, 2011) and in phase I clinical trial.  Results: We show here that the 2F5-IgA engages 
Fc&#61485;alpha RI (CD89) specifically to induce the lysis of P1-A and -B coated cells and of subtype 
A and B HIV-1-infected cells by ADCC. As P1-coated cells mimic cryptic epitopes HIV-1 unmasks during 
the process of CD4+T cell infection, 2F5-IgA are thus capable of killing HIV-1 target cells at various 
step of the disease, namely upon infection and once infection is established.  Furthermore, even at 
low concentration, 2F5-IgA cooperates with the bNab 2F5-IgG as well as with the bNAb gp41-specific 
10E8-IgG to enhance target-cells lysis by ADCC.  Conclusion: Thus, inducing IgA by vaccination, 
especially those targeting HIV-1 envelope epitopes conserved across HIV subtypes prevalent 
worldwide, together with IgG could strengthen HIV-1 mucosal protection or reservoir eradication in 
shock an kill strategy by mediating ADCC.  Aims: Evaluate the capacity of HIV-1 envelope-specific IgA 
to mediate ADCC at different stage of HIV-1 infection, either alone or in cooperation with HIV-1 
envelope specific IgGs  
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Kakwata Nkor Nora  

Modulation of human dendritic cell functions by bispecific antibody targeting pathogens 
recognition receptors  

N. Kakwata-Deluce1,2,5, A. Nicolas1,5, A. Piet1,5, C. Mouline1,5, L. Lamendour 3,5, V. Chabot2, F. 
Dehaut2, N. Aubrey4,5, F. Velge-Roussel1,5     
1 GICC UMR CNRS 7501, University François-Rabelais Tours, France, 2EFS Centre Atlantique, Tours, 
France, 3 EA4245, University François-Rabelais Tours, France 4 University François-Rabelais, UMR 
INRA1282 Tours, France, 5LabEx MabImprove, University François-Rabelais, Tours, France 

Dendritic cells (DC) have a central role in immunity and induce both specific immunity and immune 
tolerance thanks to their surface pathogen receptors (PPR). The immune tolerance induced by 
tolerant DCs (Tol-DC) appears as an interesting way to explore in order to improve the long-term 
transplantation outcome. The strategy was to evaluate the capacities of anti-PRR antibodies (Ab) 
from a library in several formats to induce Tol-DCs on DC subsets. Different bispecific Ab (BsAB) have 
been designed targeting different subsets of DCs, such as monocyte derived DC (moDC) and 
monocyte derived Langerhans DC (moLC) which were obtained from CD14+ cells. The plasmacytoïd 
DC (pDC) were purified from an enriched DC cells fraction obtained by Percoll® gradient of PBMCs. 
The moDC, pDC and moLC subsets were analysed by phenotype labelling and FACS. Each BsAb have 
been evaluated on its DC target and on PBMC at the phenotypic and functional levels by evaluating 
the maturation markers (CD83, CD86, CD25 and HLA-DR), cytokine secretions (IL-10, IL-12p70, IFN-
&#947; and IFN-&#945;). Each DC subset was characterized according its respective phenotypic 
markers.  MoDC, pDC and PBMC exposed to BsAb secreted IL-10 in a dose dependant manner. 
Treatment of DC with BsAb induced phenotypic changes of DC compared to zymosan. The profile of 
cytokine secretions of the different subsets appeared clearly as pro-tolerant with high synthesis of 
IL-10 and low levels of IL-12 and IFN-&#947; or IFN-&#945;.  Some BsAb seemed to be able to activate 
the regulatory T cells differentiation in vitro from PBMC. moDC traited by BsAB are able to active and 
proliferate naive CD4 cells. IL-10 secretion of MLR supernatant is higher than the zymosan. Regulatory 
T lymphocyte induction by DC treated with BsAb in MLR assay is under investigation. We 
demonstrated our capacity to obtain several DC subsets and their capacity to secrete IL-10 in order 
to assess their potential to induce immune tolerance using BsAb. Our data strongly suggest that BsAb 
might modulate the DC regulatory functions and subsequently it might play important role on graft 
rejection, inflammatory diseases or autoimmune diseases.   
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Bodier-Montagutelli Elsa  

Airway administration of therapeutic antibody (tAb) confers higher protection than parenteral 
administration in a murine model of acute lung infection  

Thomas Secher*, Elsa Bodier-Montagutelli*, Emilie Dalloneau, Christelle Parent, Nathalie Heuzé-
Vourc'h (Centre d'Etude des Pathologies Respiratoires, INSERM U1100, Université de Tours, F-
37032 Tours, France). * TS and EBM contributed equally to this work  

Pseudomonas aeruginosa lung infections are associated with considerable morbidity and mortality in 
patients due to antibiotic resistance. P. aeruginosa is a major threat to human health and requires 
the promotion of novel anti-infectious agents. Among those under evaluation, pathogen-specific 
therapeutic antibodies (tAbs) display multiple advantages, including a low risk of unpredicted toxicity 
and a unique pharmacological profile. Antibodies approved or under development for respiratory 
tract infections are mainly administered intravenously. However, the airways represent an attractive 
route for the delivery of drugs designed for treating respiratory diseases. Herein, we compared the 
efficacy and fate of anti-P. aeruginosa pcrV monoclonal antibody (mAb166) according to its route of 
administration in a murine model of acute pneumonia.  We observed that airway-administered 
mAb166 exhibited favorable pharmacokinetics during the acute phase of the infection. This was 
associated with a better protection of mice against pneumonia as compared to other delivery routes. 
In addition, airway administration reduced lung inflammation and enhanced bacterial clearance. 
Airway delivery of mAb166 correlated with an increased recruitment of neutrophils in the airways. 
Finally, the humoral immune response was transiently enhanced in mice treated with airway-
administered mAb166.  In conclusion, we provide evidences that airway administration of tAb led to 
a more potent anti-bacterial response in mice as compared to parenteral administration and opens 
new perspectives for the treatment of respiratory tract infections.  
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Poupot Mary 

Development of an anti-tumor associated macrophages antibody for anticancer therapies  

Mary Poupot (CRCT U1037-ERL5294-UTIII), Julie Bordenave (CRCT U1037-ERL5294-UTIII), Philippe 
Rochaix (IUCT-Oncopole), Camille Laurent (IUCT-Oncopole), Jean-jacques Fournié (CRCT U1037-
ERL5294-UTIII), Loïc Ysebaert (IUCT-Oncopole)  

Purpose: Tumor microenvironment (TEM) is highly involved in the tumor development and 
chemoresistance. Among cellular components of the TEM, tumor associated macrophages (TAM) are 
modified macrophages educated by the tumor to favour its development. Numerous studies aim to 
target TAM which are present in most cancers. Being able to eliminate or deactivate these cells is a 
challenge today in anticancer therapies.   We recently produced a new antibody specifically directed 
against TAM. We chose the chronic lymphoblastic leukaemia (CLL) as model which is a malignant 
hemopathy with only 50% of complete remission and a deleterious effect of the treatment on the 
immune system of the patients. The resistance of the residual disease is due to the intrinsic properties 
of cancer cells but also to their close contact in lymph nodes with nurse like cells (NLC). We defined 
these cells as CLL’s TAM, infiltrating the lymph nodes and associated with the aggressiveness of the 
disease in a contact dependant manner. Target these cells would be a new therapeutic insight in 
cancer. Experimental Design and results: NLC are easily produced in vitro by the culture of PBMC 
from CLL patients by the differentiation of monocytes in contact with CLL cells. After a mouse 
immunization with these NLC, we selected one antibody specifically targeting NLC (patent Inserm). 
This antibody called 6-25 don’t bind leukemic cells or healthy B and T lymphocytes and monocytes. 
Moreover, this antibody can target different TAM from different tumors revealed by 
immunohistochemistry and immunofluorescence. We found by immunoprecipitation and mass 
spectrometry analysis its molecular target which was checked by western blot analysis with the 
corresponding recombinant protein. Conclusion: The anti-CD115 antibody is today the only one anti-
TAM antibody used in clinical trials. The advantage of our anti-TAM antibody is the specificity of 
targeting. Indeed, the CD115 receptor being expressed on TAM but also on monocytes, M2 
macrophages and on microglia, could have negative effects on inflammatory processes, bone 
turnover and on immune responses in central nervous system. Here, we developed an antibody 
specifically directed against TAM with a promising future in anticancer therapies.  
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Kizlik-Masson Claire  

Cleavage of anti-PF4/Heparin antibodies by IdeS:  Potential benefit in the treatment of heparin-
induced thrombocytopenia  

C. Kizlik-Masson1, Q. Deveuve1, Y. Zhou2, C. Vayne1-3, G. Thibault1-4, S. E. McKenzie2,  C. 
Pouplard1-3, S. Loyau5, Y. Gruel1-3, J. Rollin1-3.    
1EA 7501, GICC, Université François Rabelais, Tours, France.  2Department of Medicine, Cardeza 
Foundation for Hematologic Research, Thomas Jefferson University, Philadelphia, PA, USA.  
3Laboratoire d’Hématologie-Hémostase, CHU Tours, France.  4Laboratoire d’Immunologie, CHU 
Tours, France.  3UMRS-1148, INSERM-University Paris Diderot, Laboratory for Vascular 
Translational Science , Bichat Hospital, Paris, France.  

Heparin-induced thrombocytopenia (HIT) is due to anti-platelet factor 4 (PF4)/heparin (H) antibodies 
that directly activate platelets via Fc&#61543;RIIA receptors. A bacterial protease, IdeS (IgG-
degrading enzyme of Streptococcus pyogenes) cleaves the hinge region of heavy chain IgG, abolishing 
their ability to bind Fc&#61543;R including Fc&#61543;RIIA. We therefore evaluated whether 
cleavage of anti-PF4/H IgG by IdeS could supress the pathogenicity of HIT antibodies. IdeS quickly 
cleave purified 5B9, a monoclonal chimeric anti-PF4/H IgG, leading to the formation of single cleaved 
5B9 (sc5B9), without any reduction in its binding ability to PF4/H complex. However, the affinity of 
sc5B9 for platelet Fc&#61543;RIIA was dramatically reduced compared to those of uncleaved 5B9, 
and sc5B9 was also unable to induce platelet activation in the presence of heparin. In addition, 
incubation of IdeS in whole blood containing 5B9 or HIT plasma samples also lead to the cleavage of 
anti-PF4/H antibodies, fully abolishing their capacity to induce heparin-dependent platelet 
aggregation and tissue factor mRNA synthesis by monocytes. We also showed that platelet 
aggregation and fibrin formation induced by 5B9 with heparin when whole blood was perfused in 
vWF-coated microfluidic channels was strongly reduced after IdeS treatment. Finally, IdeS prevented 
thrombocytopenia and hypercoagulability induced by 5B9 with heparin in transgenic mice expressing 
human PF4 and Fc&#61543;RIIA receptors.  
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Posters  

Guillonneau Carole 

Transient antibody targeting of CD45RChigh T cells to prevent the development of graft-versus-
host disease in rats and NSG mice  

Laetitia Boucault1,2, 3, Séverine Bézie1,2, 3, Nadège Vimond1,2, 3, Ignacio Anegon1,2, 3 and Carole 
Guillonneau1,2,3;  
1 Centre de Recherche en Transplantation et Immunologie UMR 1064, INSERM, Université de 
Nantes, Nantes, France; 2 Institut de Transplantation Urologie Néphrologie (ITUN), CHU Nantes, 
Nantes, France; 3 LabEx IGO “Immunotherapy, Graft, Oncology”, Nantes, France 

Currently, hematopoietic stem cell transplantation (HSCT) is the main approach to treat some 
cancers, such as leukemia. But, the most important side effect of this therapy is the development of 
graft-versus-host disease (GvHD). Despite the development of different therapies, GvHD still occurs 
in 40 to 60% of the patients treated with HSCT. GVHD is characterized by an over production of 
inflammatory cytokines, tissue lesions and a decrease of regulatory T cells number. Thus, a treatment 
modifying the balance between effector and regulatory cells seems to be a promising approach to 
treat GvHD.  The expression levels of the CD45RC molecule defines two different T subpopulations in 
rats and humans. Naïve and terminal effector T cells are CD45RChigh while regulatory T cells are 
CD45RClow/-. We have already demonstrated that targeting CD45RChigh cells with a short term anti-
CD45RC mAb treatment decreased transiently effector cells and increased CD4+ and CD8+ Tregs cells 
as well as their suppressive function in a heart allograft rat model (Picarda E, Bézie S, Boucault L, JCI 
insight, 2017).  We set up two different models of GVHD to assess the potential of the anti-CD45RC 
short term therapy in the prevention of GvHD. In the first, GVHD is induced by injection of T cells 
from a Lewis rat to an irradiated Lewis/BN F1 rat (semi-allogenic model). For the other model, 
irradiated immunodeficient NSG mice received PBMCs from human healthy volunteers (xenogeneic 
model). In these two models, animals were treated with short term (30 days) with anti-CD45RC mAb 
antibodies. In the rat semi-allogeneic model, the treatment with an anti-rat CD45RC mAb antibody 
(1.5 mg/kg every 2.5 days during 30 days) associated with a sub optimal dose of rapamycin (0.4 or 
0.8 mg/kg each day during 10 days) delayed GvHD development for all animals and 65% of the treated 
rats survived at long-term (>100d), and are totally engrafted by donor cells. We observed an 
important decrease of CD45RChigh cells during the treatment. Moreover, the depletion of 
CD45RChigh T cells by cell sorting before the injection to Lewis/BN F1 rats prevented the 
development of GvHD in 75% of the recipients.  In the NSG mice xenogeneic model, we tested an 
anti-human CD45RC mAb administered every 2.5 days during 20 days. We observed that this 
treatment efficiently delayed the weight loss of the mice and prolonged their survival. Furthermore, 
we tested the injection of PBMCs depleted of CD45RChigh cells by cell sorting and demonstrated that 
the injection of those cells prevented GVHD in 87% of the mice.  Our results highlight the potential 
of a short term anti-CD45RC mAb as a new innovative therapy against GvHD. 
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The Blood B Booster®: an innovative technology for antibody repertoire analysis and for 
development of genuine human or animal monoclonal antibodies  

Diane RAZANAJAONA-DOLL, Marlène BAILLY, Stéphanie LAURANT Olivier CLEAR, Jean-Jacques PIN.  
DENDRITICS (EUROBIO-SCIENTIFIC GROUP),60, avenue Rockefeller, 69008 Lyon, France.  

Dendritics (Eurobio-Scientific group) has developed a proprietary and innovative technology based 
on a combination of strong activation and immortalization of B lymphocytes, starting from standard 
biological samples (blood, biopsies, ascites). Supplied as a ready-to-use system, the Blood B Booster® 
kit allowed the analysis of the overall antibody repertoire within 2-3 weeks, using ELISA on culture 
supernatants.  Furthermore, cells cultured using the Blood B Booster reagents represent the starting 
biological material for the development of genuine monoclonal antibodies. The Blood B Booster 
system is suitable for human (Hu-BBB) as well as for several animal species (An-BBB). As proofs of 
concept, anti-IL17 autoantibodies, undetectable using standard serological analysis, were evidenced 
in a rheumatoid polyarthritis patient sample, cultured in the Hu-BBB system; several genuine human 
monoclonal antibodies (neutralizing anti-Chikungunya virus, anti-HPA5b platelet antigen, anti-
interleukin-1&#61537;, anti-BetV1 birch pollen, anti-Derp1 house-dust mite Dermatophagoïdes 
Pteronyssinus, anti-leptospira) were isolated from accurately selected donor samples. On the other 
side, a comparative study of human (natural infection) and canine (vaccination) responses to 
leptospira allowed the development of canine monoclonal antibodies against leptospira using An-
BBB and the evaluation of a candidate vaccine. In addition, the supportive role of BBB system on 
primary B cell proliferation makes it possible to evaluate drug candidates using a very affordable and 
easy to use system both in human and animal models. Very interestingly, the An-BBB was also 
demonstrated to improve the efficiency (fusion yield, number of antigen specific clones) of the 
classical hybridoma technology during the development of murine monoclonal antibodies. In 
summary, the Blood B Booster is an affordable and performant technology supplied as a simple kit 
intended for B cell immortalization without requiring irradiation, recombinant cytokines, cell sorting 
or specific equipment. The Blood B Booster has been validated in several applications: antibody 
repertoire analysis, genuine monoclonal antibody development, evaluation of drug candidate 
targeting B cells, hybridoma technology optimization. The successful usage of the Blood B Booster 
technology relies on standard cell culture methods and an accurate selection of the sample donor. 
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Antibodies exploration thanks to label-free Surface Plasmon Resonance imaging technology  

Karen Mercier1, Pierre-Emmanuel Baurand2, Philippe Dulieu2, Yannick Nizet3, Raimond Heukers 4, 
Edward Dolk4, Nathalie Vollmer1 and Chiraz Frydman1 
1: HORIBA Scientific, Palaiseau, France 
2: Diaclone, Besançon, France 
3: Synabs, Gosselies, Belgium 
4: QVQ, Utrecht, The Netherlands 

Key words: Monoclonal antibody (MAb), steroid hormone, immunoglobulin isotype, nanobody, 
single-domain antibody (VHH), Surface Plasmon Resonance imaging (SPRi). 
Surface Plasmon Resonance imaging allows molecules binding study in label-free and real-time 
conditions. The power of the technique comes from its singularities, which are multiplexing and 
imaging, leading to a considerable speed up of the processes analyses. This will be illustrated for 
antibodies molecules study by three applications. 
The first application aims to validate the sensitivity of the XelPleX™ system for the detection of small 
molecules. To do so, a monoclonal antibody highly specific to a steroid hormone (undisclosed) of 290 
Da was analysed by SPRi technology. This monoclonal antibody was developed at SynAbs using a new 
hybridoma technology for guinea pig MAb and was rescued and produced by Diaclone. 
In the antibody production processes, the final step is the characterization of antibodies. 
Determination of immunoglobulin isotype is one part of the characterization procedure. This second 
application demonstrates SPRi technique can be used to determine immunoglobulin isotype. 
Different rat monoclonal antibodies specific to different isotypes, produced by SynAbs, were 
immobilized on a functionalized SPRi-Biochip™. In this specific application, we highlight the screening 
capability of the SPRi technique, where different antibodies at different conditions can be analysed 
simultaneously and in a single biochip. 
Finally, the third application focuses on the experiment conditions optimization. It shows how single-
domain antibodies can be useful in studies with SPRi technology. QVQ produces single-domain 
antibodies from camelids (VHH), which can be directed towards specific epitopes and have similar 
high affinity and specificity as compared to conventional Abs. 
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Gadiri Sabiha 

IMMUNOLOGICAL STUDY AND CLINICAL PRESENTATION  OF ANCA VASCULITIS 

SABIHA GADIRI,Departement of immunology  , clinic st therese , UHC Annaba, Algeria 

Introduction :  Anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis comprises 
microscopic polyangiitis (MPA), granulomatosis with polyangiitis (GPA) and eosinophilic GPA (EGPA). 
Major target antigens of ANCA associated with vasculitis are myeloperoxidase (MPO) and proteinase 
3 (PR3). MPO-ANCA is related to MPA and EGPA, and PR3-ANCA is the marker antibody in GPA.  
Objective  :  Report the clinical-immunological characteristics of 92 patients with positive ANCA 
vasculitis  Material and methods : 92 patients (64 Female  et 28 male ),  with  ANCA  vasculitis    
according to the Chapel Hill classification. ANCA was performed by indirect immunofluorescence , 
supplemented by immunodot  to determine their specificity MPO/PR3. Résultats 
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Laroche Adrien 

Evaluation of the transferrin receptor 1 for intracellular drug delivery in cancer cells using an 
antagonistic antibody drug conjugate 

Laroche A., Melhem.R, Martin,C,  Poupon A, Pelegrin A,  Joubert, N , and, Poul, M.-A. 

Evaluation of the transferrin receptor 1 for intracellular drug delivery in cancer cells using an 
antagonistic antibody drug conjugate Laroche A., Melhem.R, Martin,C,  Poupon A, Pelegrin A,  
Joubert, N , and, Poul, M.-A.   Transferrin receptor 1 (TfR1) is a cell surface receptor overexpressed in 
various cancers that is involved in iron cell supply for their metabolic activity. TfR1 mediates the 
internalization of iron charged transferin (holo-Tf) and the recycling of iron free transferrin (apo-Tf). 
Our lab has generated an internalizing anti-TfR1 antibody (H7). H7 treatment lead to cell death in 
lymphoma and leukemia cell models and to S-phase blockade in pancreatic adenocarcinoma (PDAC) 
cells models in vitro (unpublished results). To enhance H7 activity, H7 antibody was conjugated either 
to the microtubule inhibitor monomethyl auristatin F (MMAF) or monomethyl auristatin E (MMAE).   
Methods: The antibody drug conjugate (ADC) was generated by conjugating anti-TfR1 H7 either to 
auristatin F with a non-cleavable linker or to auristatin E with a-cleavable valine citrulline linker. 
Control anti-CD20 ADC were obtained the same way from rituximab. The anti-CD30 ADC brentuximab 
vedotin was used as a positive control for its activity on Karpas lymphoma cell line. The anti-HER2 
ADC T-DM1 was used for toxicity test on normal epithelial cells MCF10A.  Naked antibody or ADC 
activity was measured by MTS assay.   Results:  (1) The naked antibody H7 blocks holo-Tf 
internalization and deprives efficiently cancer cells of iron without inducing TfR1 degradation, 
therefore without impairing its recycling. (2) Both H7 ADC are equally potent at reducing CD20+ 
lymphoma RAJI and CD30+ lymphoma Karpas cell line viability in vitro and are 100 times more potent 
than the naked antibody H7. (3) Both H7 ADC are 10 times more toxic to the RAJI cell line than the 
anti-CD20 ADC but are 5 times less toxic to the Karpas cell line than the anti-CD30 ADC brentuximab 
vedotin. (4) On the normal breast epithelial cell line MCF10A, both H7 ADC show a low level of 
toxicity, in the same range than the clinically used anti-HER2 T-DM1 ADC.  These data suggest that 
despite its high recycling activity TfR1 is a suitable receptor for microtubule inhibitor intracellular 
delivery in cancer. H7-ADC iron deprivation intrinsic activity likely combines to microtubule inhibitor 
to kill cancer cells. Toxicity assessment of H7-ADC in vivo will be crucial for further development. 
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L’utilisation du tocilizumab dans la pseudo-polyarthrite rhizomélique récente rétabli le turn-over 
osseux 

G. Carvajal Alegria (1) ; J. Lemerle (2) ; A. Saraux (1) ; D. Cornec (1) ; V. Devauchelle-Pensec (1) ; Y. 
Renaudineau (2)  
(1) Rhumatologie, CHRU de la Cavale Blanche, Brest; (2) Laboratoire d'immunologie et 
immunothérapie, CHRU de Brest - Hôpital Morvan, Brest cedex  

Introduction 
La pseudo-polyarthrite rhizomélique (PPR) est le premier rhumatisme inflammatoire de l'adulte de 
plus de 50 ans. Les corticoïdes constituent le traitement de référence dans cette pathologie mais tout 
comme l'inflammation causée par le maladie ils présentent un retentissement sur l'os avec un risque 
accru d'ostéoporose et de fracture. Le tocilizumab (anti-IL6R) représente une alternative intéressante 
puis qu’il a démontré son efficacité dans la PPR récente et permet de plus une épargne en corticoïdes. 
L'objectif de ce travail était donc dévaluer l'effet du tocilizumab sur les marqueurs de résorption et 
de formation osseuse dans la PPR récente. 
Patients et méthodes 
Vingt patients inclus dans le protocole TENOR (NCT01713842), atteints de PPR nouvellement 
diagnostiquée selon les critères de Chuang et naïfs de tout traitement par corticoïdes ont été traités 
par tocilizumab pendant 12 semaines puis par corticoïdes pendant 12 semaines. Le sérum des 
patients a été prélevé à l'inclusion, à la semaine (S)12 et S24, le matin, à jeun, puis congelé à -80°C. 
Le procollagen type I N propeptide (PINP), le carboxy-terminal region of collagen type I (CTX-I) et la 
25-OH vitamine D3 ont été dosés dans le sérum des patients par l'automate IDS-iSYS. Le taux 
d'interleukine (IL)-6 a été dosé par ELISA (BD biosciences). Les dosages de CRP et l'évaluation de 
l'activité de la maladie étaient prévus dans le protocole TENOR. 
Résultats 
L'age médian des 20 patients était de 67 ans (61,5-73), 7 patients étaient des femmes (35%), la 
médiane du score d’activité (DAS-PPR) était de 35,9 (30,4-44,7). Le taux de PINP était augmenté sous 
tocilizumab entre l'inclusion et S12 (p=0,0006) puis diminuait sous corticoïdes entre S12 et S24 
(p<10^-4). Les taux de CTX-I et de 25OH-vitamine D3 n'étaient pas modifiés au cours du suivi. Le taux 
de PINP à l'inclusion n'était pas corrélé au taux de CTX-I alors qu'une corrélation forte était observée 
à S12 (0.0001<p<0.024) puis à S24 (2x10^-8<p<0,01). La correction de cette corrélation suggère qu’il 
existe un découplement du remodelage osseux dans la PPR non traitée, anomalie qui se corrige 
ensuite après traitement par tocilizumab. Les patients présentant une augmentation de PINP 
supérieur à 1,5 fois le taux de base avaient un taux de CRP plus haut à l'inclusion (p=0,02) et 
présentaient une diminution significative du taux d'IL-6 (p=0,04), contrairement aux patients avec 
une augmentation de PINP inférieure à 1,5 fois le taux de base. 
Discussion 
L'augmentation du taux de PINP est évocatrice d'une augmentation de la formation osseuse qui peut 
être attribuable soit à un effet du tocilizumab, en particulier par son effet freinateur de l'axe IL-6. Les 
effets de l'IL-6 sur le métabolisme osseux ont en effet déjà été décrits et l'association entre 
l'augmentation forte du taux de PINP et la diminution du taux d'IL-6 vient conforter ces résultats. Il 
est intéressant de noter la diminution du PINP après la prise de corticoïdes. En effet, la diminution 
de la formation osseuse correspond à une diminution du remodelage osseux sous corticoïdes alors 
que celui-ci était amélioré sous tocilizumab. Ces données biologiques devront être confirmées par, 
entre autre, des mesures de la densité minérale osseuse (non disponibles dans notre étude). 
Conclusion 
Le tocilizumab est responsable d'une augmentation du PINP dans la PPR récente, naïve de corticoïdes. 
Cette augmentation suggère un rétablissement du turn-over osseux. D'autres travaux seront 
nécessaires pour évaluer le bénéfice du traitement par tocilizumab sur la densité minérale osseuse 
et le risque fracturaire. 
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The monoclonal antibody rendomab A63 targets the endothelin A receptor, a driver of tumoral 
progression, overexpressed in glioblastoma stem cells and constitutes a relevant therapeutic 
mAb 

Herbet A1, Costa N1, Leventoux N2, Mabondzo A1, Hugnot JP2 and Boquet D.1  
Author’s affiliation:  1 Laboratoire d’Etude du Métabolisme des Médicaments (LEMM), CEA, 
Université Paris Saclay, F-91191 Gif-sur-Yvette cedex, France.Laboratory, Institution, City (Arial 12, 
centered), 2 INSERM U1051, Institut des Neurosciences de Montpellier, Hôpital St Eloi, 80 Avenue 
Augustin Fliche, 34091 Montpellier Cedex 05, France; Université Montpellier 2, Place Eugène 
Bataillon, 34095 Montpellier Cedex 5, France. 

The endothelin axis, constitued of its three ligands endothelin 1, 2 and 3 (ET1, ET2 and ET3) and its 
two receptors, endothelin receptor A and B (ETA and ETB), is strongly involved in physiological and 
pathological processes. ET-1 plays a crucial role in particular in tumor diseases. Transcriptomic 
approaches have already shown that Endothelin 1 receptors (ETA and ETB) are deregulated and 
overexpressed in several tumors such as melanoma, glioma, ovarian tumor (Rosanò et al., 2013). 
Transcriptomic datas analyzed thank Gliovis web application (Bowman et al., 2017), show that 100% 
of GBM overexpress EDNRA, the gene encoding ETA. We have developped new specific monoclonal 
antibodies directed against the human  GPCR ET1 receptors. The  patented, rendomab A63 directed 
against ETA, confirms by immunofluorescence labelling the high level of ETA receptors at the surface 
of  glioblastoma stem cells (GSC) observed at the transcriptomic scale. We report the specificity and 
binding properties of this new mAb and consider its potential use in diagnosis and therapeutic 
applications. 
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Nectin-4: a new prognostic biomarker for efficient therapeutic targeting of triple-negative and 
HER2+ breast cancer 

M. LOPEZ, E. COMPROT, M. M-RABET, O. CABAUD, E. JOSSELIN, P. FINETTI, R. CASTELLANO,  A. 
FARINA, E. AGAVNIAN-COUQUIAUD, P. VIENS, A. GONÇALVES, D. OLIVE, F. BERTUCCI,  D. 
BIRNBAUM    
CRCM Marseille France 

Breast cancer (BC) is the most common cancer in women, with roughly half a million deaths per year 
worldwide. Triple-negative breast cancers (TNBCs) and overexpression of the HER2/ERBB2 tyrosine 
kinase receptor (HER2+) define two aggressive subtypes. TNBC and HER2+ BCs each represent 15%-
20% of BCs. Today, there is no targeted therapy for TNBCs and there is a crucial need to develop new 
therapies different from those directly targeting HER2. Antibody-drug conjugates (ADCs) are 
monoclonal antibodies conjugated to cytotoxic agents. Antibodies are specific to tumor cell-surface 
proteins, and thus, have tumor specificity and potency not achievable with traditional drugs. Two 
ADCs recently received approval from the US Food and Drug Administration for treatment of CD30-
positive lymphoma (brentuximab-vedotin, CD30-MMAE, Adcetris) and HER2-positive breast cancer 
(trastuzumab-emtansine, T-DM1, Kadcyla), and several new promising ADCs are now in late-phase 
clinical testing. The adhesion molecule nectin-4 represents a new potential therapeutic target in 
different cancer models. Nectin-4 is a type I transmembrane cell adhesion molecule composed of 
three Ig-like domains. Nectin-4 is expressed during fetal development, with expression declining in 
adult life. We developed an ADC (N4-vcMMAE) comprising an anti-nectin-4 monoclonal antibody 
conjugated to the toxin monomethyl auristatin-E (MMAE). We have tested the prognostic value of 
nectin-4 expression and assessed the therapeutic efficiency of N4-vcMMAE on localized and 
metastatic TNBCs in vitro and in vivo. Nectin-4 expression was further analyzed in HER2+ BC and N4-
vcMMAE efficiency was compared to T-DM1. We show that nectin-4 is both a new promising 
prognostic biomarker and specific therapeutic target for ADC in the very limited armamentarium 
against TNBC and HER2+ BCs.   
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Quantification of cetuximab in plasma by LC-HRMS-orbitrap  
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Monoclonal antibodies (mAbs) are among the most effective therapeutic strategies to treat cancers 
(hematologic malignancies and solid tumors). Due, in particular, to inter-individual pharmacokinetic 
variations, especially during elimination phase, the ability to quantify biotherapies in oncology 
presents potential interests. Recent studies demonstrated a concentration-response relationship for 
several mAbs such rituximab and cetuximab.  
Cetuximab, a chimeric IgG1 κ (marketed under the name of Erbitux®) directed against epidermal 
growth factor (EGFR), is used to treat head and neck squamous cell carcinoma (HNSCC, alone or with 
radiotherapy or chemotherapy) and metastatic colorectal cancer (mCRC), expressing EGFR with wild-
type KRAS (alone or associated with chemotherapy). Cetuximab is administrated for both indications 
intravenously, usually as an infusion loading dose of 400 mg/m², then 250 mg/m² weekly.  
From results of previous published works briefly presented below, Therapeutic Drug Monitoring 
(TDM) of cetuximab presents benefits, such as improved chances of progression free survival for 
patients or the reduction of dose-related adverse effects. 
Enzyme-linked immunosorbent assays (ELISA) are often used to quantify mAbs in biofluids, in 
particular anti-TNFα. However, ELISA suffers from a variety of downsides, like potential interferences 
(antidrug antibodies, endogenous IgG binding, products of metabolism). For those reasons, we 
decided to develop a quantification of sera cetuximab by liquid chromatography-high resolution mass 
spectrometry (LC-HRMS). 
The quantification method of cetuximab in plasma was developed and validated in our laboratory, 
with an innovative approach involving labeled mAbs, which is used as internal standard to allow 
accurate, sensitive and specific quantification, as required for TDM.   
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