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03/2010-07/2018  Senior Consultant Hematology (Academic Medical Center and referring non-academic
hospitals North Holland), Head Transfusion Laboratory and Special hematology
Laboratory, Academic Medical Center, Amsterdam, the Netherlands

03/2010-03/2014 Deputy Director of the Cellular Program (autologous and allogeneic stem cell
transplantation)
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03/2010 - 07/2018 Principle investigator, Department of Hematology, Academic Medical Centre, University
of Amsterdam, Amsterdam, The Netherlands

MAIN RESEARCH TOPICS

e Cell-free DNA and DNA-binding proteins in (immune) cytopenia’s, graft-vs-host disease and sepsis
e Hemoproteins and systemic inflammation in hemolytic diseases, graft-vs-host disease and sepsis
e Innate immunity and immune reconstitution after hematopoietic stem cell transplantation

MAJOR SCIENTIFIC ACHIEVEMENTS

Since more than 20 years my research is dedicated to the role of innate immunity in human disease, with a special
interest in damage-associated molecular patterns (DAMPs) and complement. In the recent years | focused on
innate immunity in hematological diseases, including hemolytic diseases (sickle cell disease, paroxysmal
nocturnal hemoglobinuria (PNH), thrombotic microangiopathy (TMA), autoimmune hemolytic anemia (AIHA)),
Graft-vs-host disease, hematopoietic and immune reconstitution after stem cell transplantation (allogeneic and
autologous) as well as conditions defined by systemic inflammation (e.g. sepsis). My approach to study the role
of innate immunity in hematological diseases is mainly TRANSLATIONAL including basic research, preclinical models
and clinical research.

| extensively studied the role of DAMPs in human disease. In 2003 together with Prof. Eric Hack (Sanquin
Research, Amsterdam) we were among the first to describe cell-free DNA in the form of nucleosomes - a classical
DAMP- to be released from dead cells in sepsis patients and that this cell-free DNA is an reliable marker for
severity of inflammation and outcome (1). In addition, we demonstrated that the release of DAMPs, such as cell-
free DNA, from dead cell is induced by plasma proteases, such as factor Vll-activating protease (FSAP) (2, 3). We
demonstrated that FSAP after activation upon contact with structures of dead cells, e.g. histones, induces DNA
release and that this process is tightly regulated by plasma serine proteases, such as C1-inhibitor and alpha2-
antiplasmin, and Kunitz-like inhibitors, such as tissue-factor pathway inhibitor (TFPI) (2-6). We identified the
specific structures of TFPI involved in FSAP inhibition (5). We also demonstrated the proinflammatory effects of
cell-free DNA and DNA-binding proteins and identified FSAP as an efficient neutralizer of cytotoxicity of DNA-
binding proteins, such as histones (6, 7). We found that cell-free DNA and DNA-binding protein seem to play a
crucial role in the pathogenesis of systemic inflammation (e.g. sepsis, GvHD) and that therapeutic neutralization
of DAMPs may attenuate inflammation and improve outcome in these clinical situations (8). To date we
investigate the efficacy of plasma-purified or recombinant FSAP for therapeutic application to neutralize the
harmful effects of DAMPs released during systemic inflammation.

The recent years the mechanism red blood cell (RBC) membrane disintegration with subsequent release of
DAMPs (e.g. cell-free hemoglobin and heme) caught my attention. We demonstrated that in more than 50% of
the AIHA patients complement activation contributes to RBC destruction, which enables us to test the efficacy
of complement inhibitors to halt and prevent RBC lysis in these AHIA patients. The first studies in these patients
are promising (9, 10). Interestingly we observed neutrophil activation AHIA patients with complement-mediated
RBC destruction (manuscript in preparation). In sickle cell disease, another hemolytic disease, we found
neutrophil activation in the form of neutrophil extracellular traps to significantly contribute to organ dysfunction
(11). In ongoing studies using patient samples and animal models we try to identify the inflammatory effects of
DAMPs released upon hemolysis, such as cell-free hemoglobin, cell free heme and iron. Interestingly, there
growing evidence that heme is a central DAMP in systemic inflammation also in the absence of hemolysis. Next,
we will investigate the efficacy of scavengers for heme and cell free hemoglobin (e.g. hemopexin, haptoglobin,
inducible heme oxygenase) in systemic inflammation due to hemolysis and in the absence of hemolysis (e.g.
sepsis)

The understanding of the precise mechanism how DAMPs are released, how this process is regulated and what
the peripheral effects of DAMPs are in these diseases is a SINE-QUA-NON to design therapeutic strategies to
neutralize DAMPs in order to improve morbidity and mortality in these patients. My research significantly
contributed and will contribute to understand these mechanisms and to explore the efficacy of therapies
neutralizing the harmful effects of DAMPs.
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TECHNIQUES ESTABLISHED IN THE ZEERLEDER LAB

e  Protein purification

e Expression of recombinant proteins (plasma proteins)
e Generation of monoclonal and polyclonal antibodies
e Different DNA techniques (digital droplet PCR, etc)

e  Cell culture systems (cell lines, iPS)

e  Activity and Cytotoxicity assays

e Animal Models (rat, mouse)
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