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Professor Michael George Stewart was a driving force and inspiration behind one of the most important electron microscopy (EM) groups pursuing neuroscience research in the UK, for nearly 30 years. The body of work accomplished by Mike and his colleagues from the mid-eighties onwards, on the structural and ultrastructural changes occurring in central neurons and glia during learning and memory trace formation, attracted multiple collaborators inside and outside the UK. His contribution to our understanding of the subtle three-dimensional organisation of neuronal dendrites, dendritic spines, presynaptic axons, perisynaptic astroglia, and multiple ultrastructural specialisations and organelles involved in synaptic function, has left a lasting legacy.  His embracing attitude to new ideas and novel methods, the artful and illustrative message of his work, his excellent rapport with both his peers and his younger colleagues, were all part of his being a wonderful colleague and a great mentor. 
Dmitri Rusakov. Leaving behind Kiev, in the recently collapsed Soviet Union, and starting new life as a postdoc in the UK was a shock to the system. Mike entirely understood that, which was a tremendous help: his invaluable advice and assistance went much beyond science, and his family often provided a warm and welcoming harbour in unchartered waters. At the same time, his lab possessed the universal collegial spirit one would be well used to. Mike readily embraced ideas from stereology and integral geometry to strengthen a quantitative footing for his EM studies (Rusakov et al., 1995a; Rusakov and Stewart, 1995; Sojka et al., 1995), which helped reveal several previously unknown correlates of learning in the chick (Rusakov et al., 1994; Rusakov et al., 1993; Skibo et al., 1998; Stewart and Rusakov, 1995). Our collaboration with Tim Bliss drove Mike's interests towards the structural basis of synaptic plasticity in the mammalian brain (Rusakov et al., 1998; Rusakov et al., 1995b). His group discovered clustering of hippocampal synapses during spatial learning (Rusakov et al., 1997a), and later found that synaptic long-term potentiation (LTP) was associated with layer-specific synaptic morphogenesis in the dentate gyrus (Stewart et al., 2000), emergence of perforated synapses (Dhanrajan et al., 2004), and increased synaptic connectivity on thin dendritic spines (Popov et al., 2004) in the hippocampus. Several substantial grant awards followed, and Mike's continued interest in East European cooperation was boosted by the INTAS grant consortium (1994-1995), with a string of bright fellows arriving to visit or work with him. Leaving his lab for London in 1998 halted neither our collaboration nor our friendship. Mike was extremely generous in letting us use his archived experimental material for our own work, with no strings attached (Rusakov, 2001; Rusakov and Kullmann, 1998). We became part of the EU FP6 PROMEMORIA consortium (2005-2009) looking at the role of adhesion molecules in memory formation (Kraev et al., 2011; Popov et al., 2008), and later established some key features of astrocyte-regulated extrasynaptic glutamate actions in the brain (Medvedev et al., 2014; Rusakov et al., 2014; Rusakov et al., 1999). More recently, our collaborative work on hippocampal synapses revealed mossy-fibre circuit dysfunction in a Down syndrome mouse model (Witton et al., 2015), determined fundamental morphophysiological properties of astroglia (Savtchenko et al., 2018), and found that LTP induction could change synaptic microenvironment and thus local signal integration rules (Henneberger et al., 2020). Our review article in this issue of Neuropharmacology (Rusakov and Stewart, 2021) is a poignant reminder of the untimely loss of a great colleague and a remarkable friend.     
Karl Peter Giese.  It was a great privilege to have collaborated with Mike. Our collaboration began more than 10 years ago, after we met at a conference where I presented preliminary data that synaptogenesis may enable memory formation in a mouse model that lacks NMDA receptor-dependent LTP. Mike was interested in our finding and alerted me that our immunohistochemical evidences are not sufficient, that we must consider synapses at the electron microscopy (EM) level. Accordingly, we started some pilot experiments with our EM facility, which suggested that generation of multi-innervated spines (MIS) may be the memory forming mechanism in our system. Mike and Nick Medvedev in his group could establish that this was indeed the case, using sophisticated 3D EM analysis. After publishing this work (Giese et al., 2015; Radwanska et al., 2011), Mike encouraged me to apply for a grant to the BBSRC, in order to test whether MIS generation enables memory formation in old age. We were awarded this grant with very high scores. For this project we chose to compare synaptic changes when both young-adult and aged mice form memory equally at the behavioural level. Sophisticated 3D EM analysis by Mike and Igor Kraev in his group showed that memory formation was associated with MIS generation in aged mice. Importantly, we could show that an inhibitor of nNOS/PSD-95 interaction, ZL006, blocked memory formation in aged, but not young-adult mice, and it impaired MIS generation (Aziz et al., 2019). Taken together, our collaboration made the fundamental contribution that MIS generation is a memory mechanism when LTP is impaired. Mike’s openness for scientific debate and his collaborative spirit will be greatly missed.
Carmen Sandi. My long-term interest was hippocampal-dependent learning in the context of stress, and I was exposed to Mike’s outstanding work, unique expertise and generous collaborative spirit during my postdoc spell at the Open University in the early 90s. I did not hesitate to contact him to establish a full-blown collaboration when a few years later started my own lab in Madrid. Following Mike’s previous work on the ultrastructural synaptic correlates of spatial learning in rat hippocampus (Rusakov et al., 1997b), and given that emerging evidence at the time pointed at deleterious effects of chronic stress on hippocampal-dependent learning (Sandi, 2004), we teamed up to investigate how these two life experiences -i.e., stress and learning- would both, respectively affect and mutually interact on the modulation of hippocampal synaptic structures. These results provided a neuroanatomical basis for the divergent effects of these experiences on hippocampal synaptic activity; i.e., whereas stress suppressed synaptic plasticity -as indexed by a reduction in perforated synapses (those with a segmented post-synaptic density) in the hippocampal CA3 region, learning had the opposite, facilitating effects (Sandi et al., 2003). Subsequently, using three-dimensional (3-D) reconstructions of electron microscope images taken from thorny excrescences of hippocampal CA3 pyramidal cells, Stewart et al. (Stewart et al., 2005)elegantly illustrated the remarkable plasticity of CA3 dendrites and the opposite effects of these life experiences in the circuits involving contacts between mossy fiber terminals and CA3 pyramidal cells. These contrasting changes resonated with ongoing work in the field similarly reporting opposite effects of these experiences on the hippocampal expression of a molecule implicated crucially in alterations in structural plasticity, the polysialylated neural cell adhesion molecule (Sandi, 2004; Sandi et al., 2001). In line with further developments in the field of stress (McEwen, 2005), our collaborative work showed that other regions beyond the CA3 hippocampal region showed structural modifications following chronic stress exposure. In particular, we documented structural remodeling of excitatory axo-spinous synaptic connectivity in the hippocampal CA1 (Donohue et al., 2006) and reductions in the expression of the polysialylated neural cell adhesion molecule in the central medial amygdaloid and medial amygdaloid nuclei (Cordero et al., 2005). These first set of collaborative studies set the basis for our participation in two successive European Union integrated projects focusing on the role of cell adhesion molecules in synaptic plasticity and cognition. The first project, PROMEMORIA (2005-2009) was coordinated by Elisabeth Bock from the University of Copenhagen. The second one, MEMSTICK (2008-2011), coordinated by me from the EPFL in Lausanne. These projects aimed at gathering knowledge about the role of synaptic cell adhesion molecules in neural alterations underlying behavioural and cognitive impairments, in the context of various perturbations, including chronic stress. Their final goal was to identify new molecular targets and to test their efficiency at both the behavioural and neurobiological levels. In collaboration with Mike Stewart’s lab and other teams in the consortium, we could establish hippocampal neuroligin-2 as a key molecular substrate regulating social behaviours and aggression, and critically reduced by chronic stress (van der Kooij et al., 2014). We also showed that synthetic NCAM mimetic peptides that mimic NCAM sequences are promising tools to modulate hippocampal synaptic transmission and, eventually, serve as potential cognitive enhancers (Kraev et al., 2011). Mike's contributions were essential for the advancement of this line of research, as they provided a critical evidence of neuronal structural changes bridging the gap from molecules to behaviour that, otherwise, was prevalent in the field and missing in our own lab approaches.   
Ellie Dommett. It is sometimes easy in academia to forget what it is like to be an early career researcher when you reach the status of Professor, but those that do not forget make excellent mentors and Mike was one of these. When I first joined the Open University, as a lecturer, Mike was already a professor and extremely highly regarded within the university and beyond. As a new member of staff, finding my feet and trying to become an independent researcher, Mike was always willing to chat and answer questions. He championed junior members of staff to ensure they could access opportunities to network and supported them in obtaining valuable research experience and gaining funding. He took time to co-supervise PhD students with junior staff, who needed an experienced co-supervisor. He was a friendly face to students and a sounding board for the junior supervisors. He was never afraid to tell it like is and give realistic advice about career progression and prioritising, but he always did so with good humour and kindness. Whilst Mike is likely to be remember widely as a researcher, he was also a teacher. He obviously taught his PhD students and researchers the skills they needed but beyond that he contributed to the education of thousands at the OU and with that, supported colleagues as teachers as well. 
Paul Overton: Mike always struck me as someone who was going to carry on forever, doing excellent science and mentoring the next generation of researchers. Ellie Dommett and I worked jointly with Mike in the supervision of some PhD students at the OU and he not only provided thoughtful guidance as befits someone of his seniority, but he also opened up the work to a range of cutting edge techniques that transformed the work and gave the students a truly first class lab experience. He was worldly wise, not only in his scientific knowledge, but also culturally and I shall miss many things about him including his stories from home and abroad.
The academic endeavours Mike willingly undertook extended far beyond science and university mentoring. His active contribution to the leadership activities of British Neuroscience Association (BNA) and the Federation of European Neuroscience Societies (FENS) are duly acknowledged in their in-memoriam page (https://www.fens.org/news-activities/news/fens-in-memoriam-professor-michael-g-stewart), and The Open University pays tribute to his proactive involvement in the setting up a wide-ranging medical school program in the developing world (https://stem.open.ac.uk/news/professor-michael-g-stewart-1949-2021). This issue of Neuropharmacology is dedicated to Professor Mike Stewart. 
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