
 

The inside story: How the brain and skull
stay together

November 4 2014

Think about the way our bodies are assembled during early development
and ask: How do neighboring cells know that they are supposed to
become a nerve or a bone cell and how do these tissues find the correct
place and alignment? Researchers at the University of Miami (UM) are
answering these crucial questions.

In a new study, UM researchers describe the signaling systems that
tissues use to communicate with their surrounding neighbors, at the head-
trunk region. Their discovery may have important implications for the
treatment of congenital defects like Spina Bifida and Chiari
malformations.

"Our work describes a network of tissue communication events that
ensure that the brain stays in the skull and the spinal cord in the spinal
column," said Isaac Skromne, assistant professor of Biology in the UM
College of Arts and Sciences and principal investigator of the study.

The findings are published in the November issue of the journal 
Development in a study entitled "Retinoic acid regulates size, pattern and
alignment of tissues at the head-trunk transition."

The current study reports two major findings. First, it reveals that cells at
the head-trunk junction communicate with each other not only to convey
information on the type of tissue they will become, but also their
location. Second, the study finds that signaling the identity and location
of the tissues are separate events.
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Previous work focused on understanding how tissues acquire their
identity, without taking into consideration neighboring tissues.

"That is like knowing the size of each plot of land in a city block,
without knowing the addresses," Skromne said. "Now we know the
addresses as well, and we show that each plot can take different
addresses, potentially changing their relationship to the neighboring
plots."

For the study, the researchers analyzed zebrafish embryos, knowing that
the findings about the development of this organism would be applicable
to other vertebrates, said Keun Lee, first author of the paper and a
medical student at the UM Miller School of Medicine. Lee carried out
the study when he was an undergraduate student working in Dr.
Skromne's lab.

"We were hoping to understand the earliest mechanism of organizing
nerve and bone-forming tissues in zebrafish embryos, because
neuroskeletal malformation in newborn babies could severely
compromise function," Lee said. "Knowing the mechanism of the
malformation in the zebrafish model would help develop interventions to
prevent those defects in humans."

The findings show that the coordination of brain and nerve tissue at the
head-trunk transition in the zebrafish depends on two activities of a
signaling molecule called retinoic acid. One activity specifies the size
and the other the axial position of the hindbrain territory. In the future,
the researchers would like to gain understanding of the type of
information these signals carry.

"Now that we have the big picture of how the tissues are coordinated to
form the neuroskeletal system at the head-trunk transition, we would like
to know how tissue-specific genes are regulated," Lee said.
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The researchers hope that their findings will lead to the development of
therapies that target these signaling networks, to prevent abnormalities
on the head-trunk junction.
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