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Curriculum vitae

Since 2018  Speaker for DFG Collaborative Research Center 1315 on memory consolidation

Since 2011 Full Professor (W3), Neurobiology, Humboldt Universitat zu Berlin

2004 — 2011 SNSF Professor, Institute of Physiology, University of Bern

1997 — 2003 Postdoctoral fellow (Advisor: Bert Sakmann), Max Planck Institute for Medical
Research, Heidelberg

1992 — 1996 PhD (supervisor: Hans-Rudolf Luscher), Institute of Physiology, University of Bern

1991 First class honours in Physiology (supervisor: Max Bennett), University of Sydney

1987 — 1990 Bachelor of Science, University of Sydney

Research fields

Our group focuses on the processing of feedforward and feedback information in the cortex, and
particularly, on the contribution of active dendritic properties to the computational power of neocortical
pyramidal neurons. Recent topics include:

Dendritic spikes in the tuft and basal dendrites of neocortical pyramidal neurons
Memory consolidation with active dendritic mechanisms

Mechanisms underlying perceptual processes

Development of behavioural methodologies for rodents

Inhibitory control of cortical microcircuits

Cellularbasis forinterhemisphericinhibitionin the cerebral cortex

Effect of fetal alcohol syndrome on dendritic processing

Effects of common anesthetics on single-cell computation in the cortex

Development of state-of-the-art optical approaches for studying cortical dendritic activity

Teaching and supervision

Larkum is a full professor in the Biology Institute of the Humboldt University of Berlin and in the Bernstein
Center for Computational Neuroscience. This involves teaching many courses on neuroscience topics
including (introductory neuroscience, cerebral cortex, methods in neuroscience research, etc.). He has
a large laboratory (currently 28 people) including 5 PhD students and many Masters and Bachelor
students. Several post-doctoral fellows have gone on to lead outstanding laboratories at top institutions
around the world (e.g. RIKEN, Tokyo; Florey Institute, Melbourne; CNRS, Bordeaux; Ecole Normale
Supérieure, Paris; University of Surrey). Over the past 20 years he has supervised over 30 PhD students,
and even more Masters and Bachelor students. As speaker for a Collaborative Research Center on
memory consolidation (SFB1315), he is a co-coordinator of the PhD program within the center and is an
active part of the International PhD Program of the Einstein Center for Neurosciences Berlin. He also
participates regularly in student schools including as a regular speaker for the Australasian Course in
Advanced Neuroscience (ACAN) and the Cold Spring Harbor Imaging course.

Activities in the scientific community, honors, awards



2018 Speaker of SFB1315 — Mechanisms and disturbances in memory consolidation: from
synapses to systems

2016 ERC program grant

2010 Robert Bing Prize, Swiss Academy of Medical Sciences

2007 Pfizer Prize for the best neuroscience paper published by a Swiss group
2006 Theodor Kocher Prize

2004 Professorship, Swiss National Science Foundation (SNSF)

2003 Nikon Research Fellowship, Woods Hole Research Laboratories

2002 Woods Hole Research Fellowship

1999 — 2001 Max Planck Society Scholarship
1997 — 1998 Alexander von Humboldt Scholarship
1992 — 1995 Australian Postgraduate Research Award

H-index (Google scholar)

Overall 48, since 2017: 37
27 papers with >100 citations

Major scientific achievements and publications since 2016

Matthew Larkum has proposed a theory of cortex that hypothesizes that feedback and feed forward
information streams are integrated at the cellular level via a cellular mechanism located in the apical
dendrites of neocortical pyramidal neurons. Since 2015, this hypothesis has proven extremely successful
for investigating the nature of cognition and conscious processing in the brain. For instance, Larkum and
coworkers were able to show that activation of a dendritic spike is causally related to the “moment of
perception” (i.e. at perceptual threshold). This work was published in the journal Science in 2016
(Takahashi et al., 2016). Larkum also demonstrated that dendritic calcium fluctuations during slow-wave
sleep correlate with spindle activity suggesting an important link between the dendritic mechanism for
perception and the mechanism for memory consolidation (Seibt et al., 2017). In the same year, he also
showed that the dendritic spikes crucial for conscious perception are detectable at the cortical surface
with EEG recordings (Suzuki & Larkum, 2017) which may facilitate the recording of such events non-
invasively in humans. Both these studies were published in Nature Communications. 2020 was a
particular productive year for Larkum. In this year alone he and his laboratory discovered that human
cortical neurons have a new channel type that allows them to compute more sophisticated functions than
neurons in other species (Gidon et al., 2020 in Science). They also discovered what propose as the
mechanism for anesthesia (Suzuki & Larkum, 2020 in Cell). They showed for the first time that cortical
layer 1 plays a primary role in the formation of memories (Doron et al., 2020 in Science). They showed
that the “moment of perception” is intrinsically bound to the dendritic activation of a particular subclass
of layer 5 pyramidal neurons (pyramidal tract neurons; Takahashi et al., 2020 in Nature Neuroscience).
They also published a work showing the connectivity to a very under-researched deep layer of the cortex
(layer 6b) and described the ramifications for cortical processing (Zolnik et al., 2020 in Cell Reports).
These publications led to different opinion pieces including a new theory of consciousness (“Dendritic
Integration Theory”) based on this body of work (Aru et al., 2020 in Trends in Cognitive Sciences).

In summary, Larkum’s scientific output has been very successful in the last 5 years and has led to new
understandings about how the cortex operates and how the events related to conscious perception
involve and rely on memory. This work lays out a roadmap for the next decade for understanding some
of the deepest mysteries of the brain.
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