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Abstract. This publication, in honour of Robert Kaptein’s 80th birthday, contains contributions from col-
leagues, many of whom have worked with him, and others who admire his work and have been stimulated by his
research. The contributions show current research in biomolecular NMR, spin hyperpolarisation and spin chem-
istry, including CIDNP (chemically induced dynamic nuclear polarisation), topics to which he has contributed
enormously. His proposal of the radical pair mechanism was the birth of the field of spin chemistry, and the laser
CIDNP NMR experiment on a protein was a major breakthrough in hyperpolarisation research. He set milestones
for biomolecular NMR by developing computational methods for protein structure determination, including re-
strained molecular dynamics and 3D NMR methodology. With a lac repressor headpiece, he determined one of
the first protein structures determined by NMR. His studies of the lac repressor provided the first examples of
detailed studies of protein nucleic acid complexes by NMR. This deepened our understanding of protein DNA
recognition and led to a molecular model for protein sliding along the DNA. Furthermore, he played a leading
role in establishing the cluster of NMR large-scale facilities in Europe. This editorial gives an introduction to the
publication and is followed by a biography describing his contributions to magnetic resonance.

1 Introduction

The special issue is dedicated to the 80th birthday, on 5 April
2021, of our esteemed colleague, Robert Kaptein, famous for
his contributions to spin hyperpolarisation, spin chemistry
and biomolecular NMR. In his doctoral research, Kaptein,
when trying to explain the perplexing CIDNP (chemically
induced dynamic nuclear polarisation) effect, proposed the
radical pair mechanism and formulated the famous Kaptein
rules, which describe the sign of the CIDNP signals. This
development formed the basis for CIDNP as an efficient hy-
perpolarisation method, providing unique information about
elusive short-lived radicals and radical pairs and leading to

significant insight in the mechanisms of radical reactions.
These results have become one of the cornerstones of an en-
tire new field of science called spin chemistry. Later, Kaptein
developed laser photo CIDNP as a selective and sensitive sur-
face probe for studies of proteins and protein interactions in
a solution. His interest in spin hyperpolarisation has not been
limited to CIDNP; recently, he has also made valuable contri-
butions in understanding the spin dynamics underlying para-
hydrogen-induced polarisation (PHIP) and signal amplifica-
tion by reversible exchange (SABRE)-derived polarisation.

Robert Kaptein has also made prominent contributions
to the computational and experimental methodology of
biomolecular NMR and to the structure and dynamics of
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Figure 1. Robert Kaptein today.

gene regulatory proteins and protein DNA complexes. His
laboratory developed, among others, non-selective homonu-
clear 3D NMR, restrained molecular dynamics and methods
for relaxation matrix calculations and protein structure val-
idation. The structure of the lac headpiece in 1985 was one
of the first protein structures solved by NMR. This was fol-
lowed by studies on the structure and dynamics of other gene
regulatory proteins and protein DNA complexes, such as the
glucocorticoid receptor, the Arc repressor and the POU do-
main of the transcription factor Oct-1. Central to his research
has been the studies on the DNA complexes of the lac repres-
sor that not only deepened our understanding of protein DNA
recognition but also gave us a molecular model for protein
sliding along the DNA. These studies have been of primary
importance in establishing NMR as key method for studies
on the structure and dynamics of proteins and protein com-
plexes and an important stimulus in developing high-field
NMR instrumentation and establishing national and interna-
tional research infrastructures.

This special issue contains contributions from colleagues,
many of whom have worked with Robert Kaptein over the
years. The contributions show current research in biomolec-
ular NMR, spin hyperpolarisation and spin chemistry, in-
cluding CIDNP, all topics to which he has contributed enor-
mously. This special issue nicely illustrates that these topics
are still the focus of intense research now. We start with a
biography in which we review the contributions of Robert
Kaptein to magnetic resonance.

2 Biography of Robert Kaptein

This biography focusses on the scientific contributions to
spin hyperpolarisation, spin chemistry and biomolecular
NMR by Robert Kaptein in the magnetic resonance commu-
nity. To write this biography, we made use of several histor-
ical overviews (Drenth, 2001; de Galan, 2004; Drenth and
Verhoeven, 2004; van der Waals and Hilbers, 2004; Kaptein,
2007).

Kaptein studied chemistry at the University of Leiden and
started his doctoral research in 1965 in Leiden with Luitzen
J. Oosterhoff. The initial plan was to study stable free rad-
icals with NMR. However, in 1967, Bargon and Fischer in
Germany and Ward and Lawler in the USA discovered the
phenomenon that, in organic chemical radical reactions, in-
tense NMR emission and absorption signals can occur due
to the resulting products (Bargon et al., 1967; Ward and
Lawler, 1967). A good theoretical interpretation of this so-
called CIDNP (chemically induced dynamic nuclear polar-
isation) effect had not been achieved yet. Kaptein became
very interested and gave his thesis research a new direc-
tion, with full support by Oosterhoff. At that time, the effect
was thought to be related to a dynamic nuclear polarisation
(DNP) or Overhauser effect involving free radicals, but this
interpretation was not satisfactory. Robert Kaptein – and in-
dependently also Gerhard Closs (Closs and Closs, 1969) –
was the first to realise that CIDNP formation occurs upon the
recombination of radical pairs and provided a clear explana-
tion of the CIDNP effect in three seminal papers (Kaptein
and Oosterhoff, 1969a, b; Kaptein, 1972b). The theoretical
analysis and results were part of his doctoral thesis in 1971
in Leiden (Kaptein, 1971b). The effects of the CIDNP net
and multiplet emissions and absorptions in radical pair reac-
tions could be fully explained by the described radical pair
theory. Moreover, the full theory could also be summarised
by the appealing so-called Kaptein’s rules (Kaptein, 1971a).
Using these practical equations, important conclusions could
be drawn on the mechanism of radical reactions. His doc-
toral thesis is a mature and self-contained work that still can
be used to learn about radical pair mechanisms and CIDNP.
This work was followed by a series of articles with applica-
tions to different radical reactions (Kaptein et al., 1971a, b;
Kaptein, 1972a, b; Kaptein and den Hollander, 1972; Kaptein
et al., 1972, 1973, 1974, 1975; van Leeuwen et al., 1975; den
Hollander and Kaptein, 1976).

After his doctorate, driven by the intention to learn about
Fourier transform (FT) NMR (a new, fascinating subject in
those days), Kaptein went to Varian in Palo Alto, California,
for 1 year and worked with Ray Freeman as a postdoc. His
work then was dealing with the first 13C CIDNP detection
by FT NMR and developing methods for quantitative 13C
NMR spectroscopy (Freeman et al., 1972). After returning to
the Netherlands in 1972, Kaptein joined the KSLA (Royal
Shell Laboratory Amsterdam), keeping ties to his colleagues
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in Leiden. Subsequently, he went back to an academic posi-
tion.

In 1975, Robert Kaptein became the scientific supervisor
of the Netherlands National NMR facility at the University of
Groningen with one of the first 360 MHz NMR instruments.
He continued his research in the field of CIDNP, which re-
sulted in developing the time-resolved CIDNP method which
can be used for a detailed characterisation of the fast reac-
tions of radicals and radical pairs (Hore et al., 1981; Hore
and Kaptein, 1982; Hore et al., 1982). Kaptein also devel-
oped the photo CIDNP method in which laser-excited flavine
dyes form a radical pair with residues at the surface of
biomacromolecules (Kaptein et al., 1978). This leads to in-
tense CIDNP effects of the aromatic NMR signals of tyro-
sine, tryptophan and histidine at the surface of the proteins
when accessible for the dye. However, when these surface
residues are involved in other interactions due to ligand bind-
ing or oligomerisation, the CIDNP signal enhancements are
lost. This method enabled detailed functional NMR stud-
ies of proteins in a solution and initiated collaborations be-
tween Kaptein, in Groningen, with many biochemical groups
in the Netherlands and abroad, as summarised in Kaptein
(1982). A large number of studies of proteins and biomolec-
ular complexes, using photo CIDNP, followed that allowed
them to probe the role of the aromatic residues in these sys-
tems. These studies include the complex of the gene-5 pro-
tein with DNA with Cees Hilbers (Garssen et al., 1978);
phospholipase A2 with Arend-Jan Slotboom, Gerard de Haas
and Maarten Egmond (Jansen et al., 1978, 1979; Egmond
et al., 1983); ribonuclease with Jaap Beintema (Lenstra et
al., 1979); glyceraldehyde-3-phosphate dehydrogenase with
Ruud Scheek and Jan Verhoeven (Scheek et al., 1979); col-
ipase with Patrick Cozzone (Canioni et al., 1980); dihydro-
folate reductase with Jim Feeney, Gordon Roberts and An-
gela Gronenborn (Feeney et al., 1980); streptomyces subtil-
isin inhibitor with Kazuyuki Akasaka (Akasaka et al., 1981);
α-lactalbumin with Larry Berliner (Berliner and Kaptein,
1981); flavodoxin with Franz Müller (Moonen et al., 1982);
β-endorphin and oligophenols with Lucia Zetta (Zetta et
al., 1982, 1988); the interaction of lac repressor with DNA
with Heinz Rüterjans (Buck et al., 1983); γ -crystallin with
Tom Schleich (Garner et al., 1984); lysozyme with Christina
Redfield and Chris Dobson (Redfield et al., 1985); epidermal
growth factor and plasminogen kringle domains with Anto-
nio de Marco, Kevin Mayo and Miguel Llinas (de Marco
et al., 1986a, b); sea anemone peptides with Ray Norton
(Norton et al., 1986); and carbohydrate binding proteins with
Hans-Christian Siebert, Hans Gabius and Hans Vliegenthart
(Siebert et al., 1995, 1997). But, not only with proteins, the
photo CIDNP effect could also be used to probe the accessi-
bility of the aromatic bases in nucleotides and DNA (Kaptein
et al., 1979), research that was more recently followed up
by Alexandra Yurkovskaya (Morozova et al., 2007, 2008)
and in a collaboration with Robert Kaptein (Morozova et
al., 2012, 2013). Of course, as with any good rule, exceptions

to the Kaptein’s rules were also found (Hore et al., 1983),
but it is clear that the CIDNP method and the application
of photo CIDNP to proteins and protein complexes has been
very successful. It also initiated the biomolecular NMR re-
search by Robert Kaptein.

The collaboration with Heinz Rüterjans on the photo
CIDNP studies of the lac headpiece, the DNA binding do-
main of the lac repressor, in a complex with DNA, initiated
the multidimensional and structural NMR studies by Robert
Kaptein on the lac headpiece and its protein DNA complexes
for which he is well known. The preconditions at that time
for this research were very favourable; 2D NMR, as devel-
oped in Zurich by Richard Ernst, started to be applied to pro-
teins, the method for obtaining the full assignment of pro-
tein NMR resonances by 2D NMR had just been developed
by Kurt Wüthrich in Zurich, the synthesis of DNA oligonu-
cleotides had just been developed by Jacques van Boom in
Leiden, and the development of molecular dynamics sim-
ulation techniques of proteins were in full development in
Groningen, with Herman Berendsen and Wilfred van Gun-
steren. In a short time, Erik Zuiderweg of the group of Robert
Kaptein achieved the full assignment of the NMR signals
of the lac headpiece in a collaboration with Kurt Wüthrich
(Zuiderweg et al., 1983a, b). This was followed by the deter-
mination of the 3D structure of the lac headpiece as an early
NMR structure, using restrained molecular dynamics for the
first time (Kaptein et al., 1985; Zuiderweg et al., 1985). Next,
analogous to the sequential assignment procedure for pro-
teins, a sequential NMR assignment method was developed
for assigning the resonances in DNA using 2D NOE (nuclear
Overhauser effect) spectra (Scheek et al., 1983, 1984; Boe-
lens et al., 1985). Soon thereafter, a first model of a protein
DNA complex by NMR was presented of the lac headpiece
in a complex with the left half of the lac operator (Boelens et
al., 1987). This model showed that the recognition helix of
the lac headpiece would bind in the major groove of DNA, in
line with biochemical data, but surprisingly, the orientation
of the helix was 180◦ opposite to what had been predicted
on the basis of the X-ray structures of the dimeric Cro and
lambda repressors (Ohlendorf et al., 1982; Pabo and Lewis,
1982). Essentially, this model was mainly based on two firm
intermolecular NOEs, but the fact that this model was correct
became evident from subsequent biochemical analysis of lac
repressor DNA complexes by Benno Müller-Hill (Lehming
et al., 1987, 1988) and was also demonstrated in detailed
studies with highly optimised headpiece DNA complexes
that showed a large number of intermolecular NOEs (Chup-
rina et al., 1993) and by subsequent studies of dimers of the
lac headpiece bound to full 22 bp lac operators (Lamerichs et
al., 1989; Spronk et al., 1996, 1999; Kalodimos et al., 2002).
These studies allowed a detailed understanding of the pre-
cise recognition of the operator by the lac repressor (20 bp in
a 4.6 × 106 bp E. coli genome) through a multitude of inter-
molecular interactions. A further highlight was the study of
the complex of a lac headpiece dimer with non-specific DNA
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(Kalodimos et al., 2004a, b). It turned out that the topolo-
gies of the specific and non-specific DNA complexes are very
similar, with the recognition helices, in both cases, in the ma-
jor groove of DNA. Crucial differences, however, were that
the recognition helix in the non-specific complex was not as
deeply positioned in the major groove, many side chains that
formed hydrogen bonds in the major groove of the specific
complex were redirected to the DNA phosphate backbone,
and the hinge helices that stabilised the specific lac opera-
tor complexes were absent in the non-specific complex. The
non-specific DNA binding also provided a model for 1D slid-
ing of the lac repressor along the DNA, which explains the
fast approach of the lac repressor towards the lac operator
site (von Hippel and Berg, 1989; Kalodimos et al., 2004b). In
fact, this sliding along the DNA phosphate backbone could
even be directly studied by NMR (Loth et al., 2013).

In parallel to these biomolecular NMR studies, Kaptein’s
group also made visible contributions to NMR development.
In addition to the photo CIDNP method as discussed above,
the group developed, in collaboration with Wilfred van Gun-
steren, restrained molecular dynamics for structure determi-
nation of biomolecules (van Gunsteren et al., 1984), method-
ology that can still be found in programmes such as Xplor
and CNS (Brünger, 1992; Brünger et al., 1998). An iter-
ative relaxation matrix approach (IRMA) using restrained
molecular dynamics (MDs) was developed that allowed one
to obtain precise distances from the 2D NOE spectra of
biomolecules (Boelens et al., 1988, 1989a) for structure cal-
culations, including DNA oligomers (Koning et al., 1991).
Later, when combined with ensemble averaging, this ap-
proach allowed protein structure determination with accu-
rate side chain geometries (Bonvin et al., 1994). Kaptein
also made important contributions to the validation of struc-
tures determined by NMR. In collaboration with Kaptein, the
group of Janet Thornton (UK) developed the widely used
programme PROCHECK-NMR that enabled one to precisely
analyse the violations of NMR restraints used in the struc-
ture calculations (Laskowski et al., 1996). A highly visi-
ble structural analysis by Kaptein’s group was also the re-
calculation of more than 500 NMR structures in the Pro-
tein Data Bank (PDB), using restraints deposited in the Bi-
ological Magnetic Resonance Data Bank (BMRB), a study
that was a cornerstone for NMR structure validation (Ned-
erveen et al., 2005). For many years, Robert Kaptein chaired
the NMR task force that advised the worldwide PDB and
made the recommendations for nomenclature, representation
of NMR structures and deposition of experimental NMR data
in the databases for NMR of RCSB (PDB in the USA), Eu-
ropean Bioinformatics Institute (EBI) and BMRB (Markley
et al., 1998), which further indicates the crucial role that
Kaptein has played in this field. Other methodological de-
velopments by Kaptein’s group were contributions to the de-
velopment of 3D NMR. In a first paper of his group, 3D
J-resolved NMR was demonstrated (Vuister and Boelens,
1987), which led to the development of 3D COSY-COSY and

COSY-NOESY by Christian Griesinger and Richard Ernst
(Griesinger et al., 1987) and then to the first non-selective
3D NOESY-TOCSY and 3D NOESY-NOESY experiments
in the group of Kaptein (Vuister et al., 1988; Boelens et
al., 1989b). This paved the way for the highly successful het-
eronuclear 3D NMR developed later on in the USA (Marion
et al., 1989; Zuiderweg and Fesik, 1989).

The visible research on the lac repressor research triggered
a series of collaborative NMR studies of other DNA bind-
ing proteins with models for DNA binding. Examples are
the Arc and Mnt repressors, which use a β sheet for DNA
recognition (Breg et al., 1990; Burgering et al., 1994), a col-
laboration with Robert Sauer of MIT in Boston; the DNA
binding domain of the glucocorticoid hormone receptor with
Keith Yamamoto (San Francisco) and Jan-Ake Gustaffson
(Stockholm; Härd et al., 1990); the DNA binding domain of
the retinoic acid hormone receptor with Paul van der Saag
(Knegtel et al., 1993); the POU domain of the Oct-1 tran-
scription factor with Peter van der Vliet in Utrecht (Dekker
et al., 1993); the bacterial HU protein with Keith Wilson and
Costas Vorgias of the European Molecular Biology Labora-
tory (EMBL; Vis et al., 1995); a model for the binding of
ribosomal initiation factor IF1 to the 30S ribosomal subunit
with Claudio Gualerzi in Camerino, Italy (Sette et al., 1997);
the human DNA repair complex ERCC1/XPF with Jan Hoei-
jmakers in Rotterdam (Tripsianes et al., 2005); and the N-
and C-terminal domains of HIV integrase with Ronald Plas-
terk of the Netherlands Cancer Institute in Amsterdam (Ei-
jkelenboom et al., 1995, 2000). Other structures determined
were that of the complex of phospholipase A2 on a micellar
surface and an inhibitor, with Bert Verweij in Utrecht (van
den Berg et al., 1995a, b), and that of the complex of the
lantibiotic nisin with lipid II, with Ben de Kruijff in Utrecht
(Hsu et al., 2004).

The NMR studies of the photoactive yellow protein (PYP)
and the blue light using FAD (BLUF) domain of AppA, a
collaboration with the group of Klaas Hellingwerf in Ams-
terdam, combined the extensive expertise in Kaptein’s group
of laser light excitation in NMR with studies on protein struc-
ture and dynamics. After identifying the chromophore of
PYP (Hoff et al., 1994), the group studied the photocycle in-
termediates of PYP. It could be shown that the light-excited
state of PYP is highly dynamic and partially unfolds (Rubin-
stenn et al., 1998), a result that was in marked contrast to
that obtained by X-ray crystallography. Whereas the struc-
ture of the ground state of wild-type PYP could be fully char-
acterised by NMR (Düx et al., 1998; Craven et al., 2000),
detailed analysis for the light-excited state turned out to be
difficult since it was rapidly converted back to its ground
state (Rubinstenn et al., 1998). Shortly after, however, it was
found that the light-excited state of 125 PYP missing 25
N-terminal residues was much longer lived (van der Horst
et al., 2001). This enabled a full analysis of the structure,
folding and dynamics of 125 PYP in the ground and light-
excited state (Bernard et al., 2005). It was found that, after

Magn. Reson., 2, 465–474, 2021 https://doi.org/10.5194/mr-2-465-2021



R. Boelens et al.: In honour of Robert Kaptein on his 80th birthday 469

light excitation of 125 PYP, a large N-terminal part of the
protein largely unfolds, which settled NMR as a powerful
tool for studying the photocycle intermediates of these pho-
toreceptors.

After his official retirement in 2006, Robert Kaptein re-
mained active in the field of bio NMR and spin hyperpolar-
isation. An important part of these activities was his Rus-
sian adventure. In 2011, Robert Kaptein was appointed as a
leading scientist in the so-called Megagrant programme of
the Russian Ministry of Science and Education, aimed at
attracting leading researchers to Russia to initiate and lead
cutting-edge research activities. The application had been
prepared together with a team from Novosibirsk, led by Re-
nad Sagdeev. The key participants from the Russian side,
representing the Novosibirsk State University and Interna-
tional Tomography Center, were Alexandra Yurkovskaya,
Nikita Lukzen, Igor Koptyug, Yuri Tsentalovich and Kon-
stantin Ivanov. As usual, Kaptein’s efforts have helped to im-
prove research infrastructure (two modern NMR spectrom-
eters could be purchased through the Megagrant). There-
after, 2 years of research on spin hyperpolarisation and NMR
followed, with frequent and extended stays of Kaptein in
Novosibirsk (2012–2013). This highly stimulated progress
in understanding the peculiarities of polarisation formation
and polarisation transfer in experiments with parahydrogen.
Notably, ideas of using level anti-crossings to describe polar-
isation transfer were developed during that period (Ivanov et
al., 2013; Pravdivtsev et al., 2013a). These ideas were par-
ticularly rewarding in the case of SABRE (signal amplifi-
cation by reversible exchange), which was, in those days, a
new method for exploiting parahydrogen for NMR signal en-
hancement (Pravdivtsev et al., 2015). Robert Kaptein stimu-
lated interest for this method in the Novosibirsk team, which
later resulted in describing the magnetic field dependence of
polarisation and also – as in the case of CIDNP – in formu-
lating polarisation sign rules (Pravdivtsev et al., 2013b). The
description of the role of level anti-crossings can be found in
a review paper (Ivanov et al., 2014).

For his excellent research, Robert Kaptein was awarded
the Gold Medal of the Royal Dutch Chemical Society and
the Jean-Servais Stas Medal of the Société Chimique de Bel-
gique in 1971 and the Holleman award of the Royal Nether-
lands Academy of Arts and Sciences in 1985. He was elected
a member of the Royal Netherlands Academy of Arts and
Sciences in 1989, a member of EMBO in 1991 and, in 1997,
an honorary member of the National Magnetic Resonance
Society of India. In 1980, he was appointed professor in
Chemistry at the University of Groningen and in 1987 at
the University of Utrecht. He has been research director of
the Bijvoet Center for Biomolecular Research from 2000 to
2006, Secretary General of the Royal Dutch Academy of Sci-
ences from 2002 to 2008, a member of various Scientific ad-
visory boards such as EMBL, EBI, and ENS in Paris. He
was a member and is a fellow of the International Society of
Magnetic Resonance (ISMAR) council, chaired the Interna-

tional Council on Magnetic Resonance in Biological Systems
(ICMRBS) and was a member of the advisory board of the
PDB.

As son of a teacher, Robert Kaptein had teaching in his
genes. In addition to being an outstanding researcher, he
was an excellent teacher. Still in Groningen, Kaptein was
elected by students as one of their best teachers. These teach-
ing skills came also into practice in teaching NMR to stu-
dents at Utrecht. Together with Cees Hilbers in Nijmegen,
Kaptein initiated advanced courses in biomolecular NMR,
which trained many students and postdocs at that time in
the Netherlands and which highly contributed to the devel-
opment of NMR in the Netherlands. In total, Robert Kaptein
trained 43 doctoral students, some already in Groningen
but most of them in the NMR laboratory in Utrecht, and
also hosted many postdocs and guest researchers. Many of
them became professors thereafter. Together with Christian
Griesinger and Hartmut Oschkinat, he initiated, in 1995, the
EMBO course of multidimensional NMR in structural biol-
ogy that was held for many years in Il Ciocco in Italy and
trained many young scientists in NMR, who are currently ac-
tive researchers in Europe and abroad. Robert Kaptein is an
active member of the European NMR family. Next to being
an outstanding scientist, he was an excellent organiser. Not
only has he established a world-class biomolecular NMR lab
in Utrecht but for several years he has been the director of
the Bijvoet Center for Biomolecular Research and Secretary
General of the Royal Netherlands Academy of Arts and Sci-
ences (KNAW). From its start in 1991, Kaptein has been and
still is associate editor of the Journal of Biomolecular NMR.
He has also been editor or associate editor of other journals,
including the Journal of Magnetic Resonance and Magnetic
Resonance, Biopolymers, Structure and also the editor of se-
ries such as Focus on Structural Biology and Comprehensive
Biomolecular Nuclear Magnetic Resonance.

An important, often underrated, aspect of NMR is organ-
ising and maintaining its infrastructure. Of course, many el-
ements come into play, namely the skills and success of the
researcher and willingness of the environment to breed, em-
bed and support such infrastructure, and all at the same time.
What turned out not to be possible in Groningen became
a big success in Utrecht. When Kaptein was attracted to
Utrecht in 1987, a 500 MHz NMR was funded by the univer-
sity, the 360 MHz could be moved from Groningen, and a fo-
cussed research group could be built up. A few years later, the
group could install a state-of-the-art 600 MHz NMR. As one
of the first, the group could install a 750 MHz NMR in 1994,
and Utrecht became a national and European high-field NMR
facility and expanded with an additional 500 and 600 MHz
instrument. In 2001, a state-of-the-art 900 MHz NMR could
be acquired, which was installed in a new building in 2003,
the Nicolaas Bloembergen building, which houses all instru-
ments of the Utrecht NMR group and which will also be the
base for a 1.2 GHz NMR, planned to be installed in Utrecht
in 2021. Together with Ivano Bertini (later Claudio Luchinat
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and Lucia Banci) in Florence, Italy, and Heinz Rüterjans (and
later Harald Schwalbe) in Frankfurt, Germany, these three
NMR facilities have, since 1994, formed the core of a cluster
of European NMR facilities open to researchers in Europe
and worldwide. Robert Kaptein has played a pivotal role in
initiating, organising and maintaining these infrastructures.
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