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Professor Heiko Luhmann visited the Department of Physiology, Anatomy and Genetics, University of Oxford on 1st and 2nd March 2012.  After attending the laboratory meeting of Professor Zoltan Molnár’s group, Prof Luhmann delivered his presentation in the Sherrington Library.  His seminar was entitled: ‘Immature cortical circuits: not so immature after all’ and was chaired by Professor Molnár.

The seminar gave an overview on the cellular properties and network functions of the developing cerebral cortex in newborn rodents. Both in vitro and in vivo data demonstrate that certain neuronal cell types (Cajal-Retzius cells, subplate neurons) show surprisingly mature properties in firing pattern and synaptic connectivity and are capable to influence spontaneous and sensory evoked oscillatory network activity. In vivo data indicate that the cerebral cortex shows a functional columnar organization already at early stages of development.

The understanding of these early neuronal circuits and their interplay with the more permanent elements of the cerebral cortex is a fundamental topic with very general implications.  Akil et al (Science, 327:1580, 2010) have identified the integration of genomics and neural circuits as the future of psychiatric research. "Integrating the tools of genomics and neural science is needed to reveal causes of psychiatric illness and to suggest new strategies for treatment and prevention." Psychiatric illnesses such a schizophrenia, autism and mood disorders appear to arise from abnormal development of neural circuits.  Gross anatomical malformations and their associated mental deficits usually become evident in the first few years of life, if not before.  But subtle changes, such as slight changes in neuronal positioning or the ratios of different cell types or the strength of their connections are less easy to identify and they are likely to contribute to, if not cause, diverse forms of mental illness.  Understanding the interactions between the susceptibility genes and the environmental influences in these diseases is the current challenge of developmental neurobiology.  Neurogenesis, neuronal migration and differentiation are conducted with an unfolding genetic program that can be altered or interrupted by environmental influences. With focus on the rodent cerebral cortex Professor Luhmann illustrated the progress made in the understanding of the formation of the early intracortical and extracortical circuitry during normal and altered cortical development.

Following a sandwich lunch with graduate and FHS students Professor Luhmann attended several individual appointments with graduate students and with postdoctoral fellows. The visit was highly inspirational.  Professor Luhmann is a leading authority in early cortical circuit formation and hope this visit will inspire further collaboration and scientific exchange.  The support of the Anatomical Society is gratefully acknowledged.
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