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Researchers have uncovered a new molecular interaction that governs the formation of specific
functional connections between two types of neurons. It gives an important clue as to how
unique interactions give shape to precisely organized neuronal networks in the brain.
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FULL STORY

Researchers at VIB and KU Leuven have uncovered a new molecular interaction that
governs the formation of specific functional connections between two types of
neurons. It gives an important clue as to how unique interactions give shape to
precisely organized neuronal networks in the brain.
Pyramidal neurons are named after their cell body, which is shaped like a pyramid with multiple long
protrusions. Like large trees, these protrusions extend through multiple brain tissue layers where they make
connections with both neighboring and more distant neurons.
A tree with many branches
"Pyramidal neurons are very complex cells," explains prof. Joris de Wit, who heads the lab of Synapse Biology
at VIB and KU Leuven. "They receive signals through many different neuronal connections, or synapses, and
this allows them to process various types of information."
This precise organization of connectivity is essential for normal brain function, but the mechanisms that
orchestrate it are not well understood. "Our research is all about figuring out how this synaptic architecture is
regulated in the brain," says de Wit.
In a new study published in Neuron, his team identifies a new protein interaction that mediates the formation of
one very specific type of synapse, namely that between so-called mossy fibers and pyramidal neurons located
in a specific region in the hippocampus, the brain area central to learning and memory.
A newly uncovered interaction
It all started with a hint in earlier findings of the research group. "We knew that proteins called glypicans are
very important for synaptic development," says Giuseppe Condomitti, member of de Wit's team and first author
on the study. "In our experiments we had observed that glypican 4 was present in large numbers on the mossy
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fibers, but we also knew that its previously identified binding partner wasn't present on pyramidal neurons. So
there had to be something else going on here at this synapse."
Their curiosity led the scientists to identify a new interaction between glypican 4, a protein that has been linked
to autism spectrum disorders and intellectual disability, and GPR158, a receptor that is located exclusively on
the part of the pyramidal neuron's tree that receives connections from the mossy fibers.
"The specificity of the GPR158 receptor for this particular synapse was very surprising to us. Even if we
overexpressed the receptor in pyramidal neurons, we still found it only at mossy fiber synapses," says de Wit.
When the researchers removed GPR158, the structure and function of mossy fiber synapses was dramatically
impaired. "But other connections on the pyramidal neurons were completely normal," adds Condomitti, "again
showing that GPR158 specifically controls mossy fiber synapses."
In a collaboration with researchers at the Scripps Research Institute in the US, published on the same day in
Cell Reports, de Wit and Condomitti helped demonstrate that a similar mechanism also controls connectivity in
the retina, suggesting that the interaction they uncovered shapes connectivity in different parts of the brain.
Tip of the iceberg
Technological advances have enabled neuroscientists to study the brain at an increasingly detailed level, and
the single-cell revolution is at full speed. These new research findings take it one step further, unravelling
unique biological features at the resolution of specific connections.
"It is fascinating to see how unique molecular interactions give shape to different connections in the brain,"
continues de Wit. "I think that what we have seen so far is just the tip of the iceberg in terms of molecular
diversity of brain connections. We have no idea yet what mechanisms may shape the other connections on
pyramidal neurons. Understanding the molecular blue print of all connections in a brain region like the
hippocampus will be a major challenge for years to come."
Story Source:
Materials provided by VIB (the Flanders Institute for Biotechnology). Note: Content may be edited for style
and length.

Journal References:
1. Giuseppe Condomitti, Keimpe D. Wierda, Anna Schroeder, Sara E. Rubio, Kristel M. Vennekens, Cesare
Orlandi, Kirill A. Martemyanov, Natalia V. Gounko, Jeffrey N. Savas, Joris de Wit. An Input-Specific
Orphan Receptor GPR158-HSPG Interaction Organizes Hippocampal Mossy Fiber-CA3 Synapses.
Neuron, 2018; DOI: 10.1016/j.neuron.2018.08.038
2. Cesare Orlandi, Yoshihiro Omori, Yuchen Wang, Yan Cao, Akiko Ueno, Michel J. Roux, Giuseppe
Condomitti, Joris de Wit, Motoi Kanagawa, Takahisa Furukawa, Kirill A. Martemyanov. Transsynaptic
Binding of Orphan Receptor GPR179 to Dystroglycan-Pikachurin Complex Is Essential for the
Synaptic Organization of Photoreceptors. Cell Reports, 2018; 25 (1): 130 DOI:
10.1016/j.celrep.2018.08.068

Cite This Page:

MLA

APA

Chicago

VIB (the Flanders Institute for Biotechnology). "Making the right connections." ScienceDaily. ScienceDaily, 2
October 2018. <www.sciencedaily.com/releases/2018/10/181002123938.htm>.

RELATED STORIES

https://www.sciencedaily.com/releases/2018/10/181002123938.htm

2/4

3.10.2018

Making the right connections -- ScienceDaily

Building a Brain, Cell by Cell: Researchers Make a Mini Neuron Network (of Two)

May 22, 2018 — Neurological research uses simplified models consisting of artificial collections of neurons.
These models are often imprecise, because it is difficult to control how neurons connect to one another. ...
read more 
Refining Optogenetic Methods to Map Synaptic Connections in the Brain

Aug. 19, 2016 — A fundamental question in neuroscience is how neuronal circuits give rise to brain function,
as disruptions in these connections can lead to brain disorders. Translating the rules governing the ...
read more 
New Insights Into Functional Organization of Somatosensory Cortex
Mar. 9, 2016 — The cellular and molecular mechanisms by which one neuron finds specific target neurons and
eventually forms functional sub networks are not fully understood. To better understand how and why these ...
read more 
Deciphering the Role of Brain Layers

Nov. 19, 2015 — New research sheds light into the role of layers in the brain. The study shows that the
formation of layers speeds the development of neuronal circuits although, surprisingly, it is not crucial for ...
read more 
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