
Max-Planck-Zentrum für Physik und Medizin Staudtstraße 2 91058 Erlangen 
Contact: Edda Fischer E-mail: presse@mpzpm.de Tel: +49 9131 7133 805 

 mpzpm.mpg.de   @MPZ_PhysMed

Page 1

PRESS
RELEASE

Previously ignored DNA  
sequence plays important role  
in brain development

An international research team has uncovered that a pre-
viously overlooked repetitive DNA element known as Long 
Interspersed Nuclear Element (L1) helps maintain neural 
progenitor cells, and thus plays an important role in mam-
malian brain development. The study, published recently in 
the journal Cell Reports, was led by Tomohisa Toda, Profes-
sor of Neural Epigenomics at the Friedrich-Alexander-Uni-
versität Erlangen-Nürnberg (FAU), associated with the 
Max-Planck-Zentrum für Physik und Medizin, Erlangen, to-
gether with Professor Rusty Gage, PhD, at the Salk Institute, 
La Jolla, CA USA.

The human genome provides the basic blueprint and circuit 
diagram to guide complex brain development. Depending on 
which genes are turned “on” or “off,” cells proliferate and mature 
specifically into neurons or other brain cells. A complex inter-

play of genetic and molecular factors, which is still not comple-
tely understood, ensures that cells are generated, migrate, and 
mature at the correct times and locations. 

Repetitive elements, sequences of DNA consisting of repeating 
segments, compose more than half of the human genome. One 
of the most abundant of these elements is L1, which accounts 
for almost 20% of human and mouse genomes. L1s are retrot-
ransposons, meaning they can copy and paste themselves to 
other positions within chromosomes, thus contributing to the 
evolution of mammalian genomes. Repetitive elements such as 
L1 were previously considered to be genomic junk. Cells typical-
ly suppress L1 as uncontrolled expression can lead to genomic 
instability and negatively affect the expression of neighboring 
genes, eventually contributing to cancer or age-related neurode-
generative diseases. 
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Professor Tomohisa Toda,  
Erlangen (left), and  
Professor Rusty Gage,  
La Jolla (right)
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In contrast to the previous understanding, Toda, and Gage, and 
team have now demonstrated that the expression of this repetiti-
ve element is crucial for brain development. Using sophisticated 
genetic experiments that combined animal and human stem cell 
models, the scientists showed that silencing L1 triggered early 
neuronal differentiation. In contrast, enhancing L1 expression 
prevented early differentiation into neural progenitor cells. The 
findings also indicated that L1 may work as an epigenetic factor 
to regulate neural progenitor cells.

"Actively transcribing L1 mobile elements have long been con-
sidered dangerous and or damaging to the cells that express 
them,” Gage said. “Our study reveals that these evolutionarily an-
cient genetic elements have been exapted to play a positive role 
in neural development." Toda adds ”In the future, understanding 
how L1 regulates NPCs may uncover how human brain has evol-
ved, and how L1 contributes to pathophysiological development 
in brain diseases”.

The Max-Planck-Zentrum für Physik und Medizin is conceived as a joint effort between the Max Planck Institute for the Science of Light 

(MPL), the Friedrich Alexander University (FAU) and the FAU University Hospital in Erlangen. The new scientific center aims to apply advanced 

methods from experimental physics and mathematics to basic biomedical research with an emphasis on the intercellular microenvironment.  

Learn more at mpzpm.mpg.de.

Salk Institute for Biological Studies:

Unlocking the secrets of life itself is the driving force behind the Salk Institute. Our team of world-class, award-winning scientists pushes the 

boundaries of knowledge in areas such as neuroscience, cancer research, aging, immunobiology, plant biology, computational biology, and more. 

Founded by Jonas Salk, developer of the first safe and effective polio vaccine, the Institute is an independent, nonprofit research organization and 

architectural landmark: small by choice, intimate by nature, and fearless in the face of any challenge. Learn more at www.salk.edu.

Friedrich-Alexander-Universität Erlangen-Nürnberg (FAU), established in 1743, is one of the largest universities in Germany, with roughly 40,000 

students, over 600 professors and around 16,000 members of staff. At present, FAU is leading or contributing more than 100 projects funded by the

German Research Foundation (DFG). FAU offers around 270 degree programmes, including nine Bavarian Elite Master's degree programmes and 

around 50 programmes with a distinct international focus. No other German university offers such a broad and interdisciplinary range of subjects

on all qualification levels. FAU students enjoy global mobility thanks to partnerships with higher education institutions throughout the world.  

Learn more at www.fau.de.
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