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Ben Barres, who was at the heart of glial cell physiology for over 30 years, died aged 63 on December 27, 2017. Ben’s first paper provided a classical description of ion channels in cultured astrocytes and oligodendrocytes, published in the journal Glia in 1988 [1]. Ben went on to work at University College London on oligodendrocyte development with Martin Raff, and one of Ben’s enduring findings is that oligodendroglial precursors are regulated by axonal activity, thus setting the stage for axon-glia bilateral communication, which remains central to current thinking [2,3]. Next, Ben moved to Stanford and in 1997 made the seminal discovery of astroglia-dependent synaptogenesis. More recently, Ben has been a frontrunner in the “omic” revolution by creating a glial transcriptome database that has begun to decipher neuroglial heterogeneity on a molecular level [4]. In the last decade, Ben was increasingly interested in pathology and his final fundamental discovery was the identification of specific forms of reactive astrocytes that can be either neuroprotective or neurodestructive [5]. Ben will be remembered for his pioneering work in taking glial cells from the “dark ages” of passive structural elements to being at the very core of brain function.



Among Ben’s key attributes were his ability to develop and exploit new methodologies, his clarity of thought, and his capacity to design and execute elegantly simple critical experiments. Ben started his journey in the nascent days of glial physiology, when cell culture was in its infancy and the first patch-clamp experiments were beginning to show that glial cells express many ion channels and neurotransmitter receptors [6,7,8,9,10]. Ben tackled the problem of isolating glial cells using innovative panning techniques and performed the first detailed investigation of voltage-gated sodium and calcium channels in astrocytes and oligodendrocyte lineage cells [11,12,13]. These findings were truly revolutionary, since these expression of voltage-gated ion channels had hitherto been an exclusive property of neurones. Ben’s work helped overturn this misconception and laid down the tracks of his studies on glial cell physiology.



Ben’s journey continued in London in the early 1990s, when he went to work with Martin Raff, the frontrunner of glial cell biology at that time. In London, Ben’s studies focused on the development of the oligodendroglial lineage and he showed that axonal activity controls proliferation and survival of oligodendroglial precursors [2,3]. These early observations developed further when Ben discovered that oligodendroglial development is regulated not only by neuronal factors but also by astrocytes that instruct oligodendrocytes to lean towards axons [14].



After returning to Stanford, Ben’s focus switched to astrocytes and in 1997 (with Frank Pfrieger) he made what is perhaps his most important contribution to glial cell biology—the demonstration that neuronal synaptogenesis is regulated by astrocytes. As was so often the case with Ben, the critical experiment was elegantly simple—they monitored spontaneous synaptic activity in neurones cultured alone or with astrocytes and found that synaptic activity increased many-fold in neurone-astrocyte co-cultures [15,16]. Astroglia-dependent synaptogenesis became a recurrent theme in Ben’s research and he was the first to find a role for thrombospondins secreted by astroglia in promoting synaptic formation in the context of physiology [17] and pathology [18]. Several years later, Ben described further sets of astroglia-derived factors that control synaptogenesis. First, he identified the actions of hevin, which potentiates genesis of excitatory synapses, and SPARC (secreted protein acidic and rich in cysteine), which inhibits hevin-induced synaptogenesis. Subsequently, he showed that astroglia-derived glypicans 4 and 6 promote formation of excitatory synapses [19]. All these studies have been conceptualized in several important reviews [20,21], which portray astrocytes as the major regulators of synaptic formation, maturation and elimination.



In 2008, Ben published the transcriptome database for astrocytes and oligodendrocytes, compared with neurones, which begun to decipher neuroglial heterogeneity on a molecular level [4]. These databases were further updated in 2014 [22] and 2016 [23] and have rapidly become a worldwide tool for glial researchers—the 2008 paper has been cited more than 1300 times. Ben went on to examine the genomic “fingerprint” of astrocytes in different neuropathologies, which led him to the definition of “neuroprotective” and “neurodestructive” phenotypes of astrocyte in neuropathology [5]. He proposed that it was the balance between these two extreme forms that may define the progression and outcome of the pathology. These findings provide a foundation that will stimulate exciting new avenues of research over the coming years.



Ben was aware of his fatal disease for almost 2 years. Perhaps most impressive about him was how he tackled his disease. His monthly update on his treatment in “Caringbridge” was like reading a science report. Ben relentlessly supported young investigators and regarded his trainees as family. In his last 6 months, Ben spent a large amount of time transferring grants and otherwise making sure that his team could continue their work uninterrupted by his death. Ben will be remembered by the glial cell community in many ways. He was not shy about expounding his views and his ability to quickly grasp the key point and ask insightful questions was known to all in the field. His questions to a speaker have in many cases led to new directions of a study. Ben was the bedrock of glial cell research and neuroscience is the poorer for his passing.
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