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Embryo formation is

shaped by electric fields

Researchers found that electric
fields inside embryos guide
migrating cells. The enzyme Vsp1
helps cells sense and respond to
these signals.

As an embryo grows, its cells engage in a

complex conversation, ensuring the

proper formation of tissues and organs.

These signals come in chemical and

mechanical forms, guiding cells like

navigational beacons. However, recent

research reveals an additional player in

this intricate dance: bio-electric fields.

These invisible currents help direct the

movement of cells, particularly the neural

crest, a crucial population responsible for

forming parts of the face, neck, and

nervous system.
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Electric signals and embryo
development

For years, scientists speculated that

electrical signals played a role in

embryonic development. Now, a study led

by Dr. Elias H. Barriga provides definitive

evidence.

“We have characterized an endogenous

bioelectric current pattern, which

resembles an electric field during

development, and demonstrated that this

current can guide migration of a cell

population known as the neural crest,”

noted Dr. Barriga.

His team first began this research at the

Gulbenkian Institute of Science (IGC) in

Portugal before continuing their work in

Dresden at the Cluster of Excellence

Physics of Life. The findings challenge

previous assumptions about how cells

coordinate movement within a

developing embryo.

Electrotaxis: The traffic signals of
development

The concept of electrotaxis, where cells

move in response to electric fields, has

been studied primarily in artificial lab

settings. But Dr. Barriga’s work brings
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this phenomenon of electric field

response into the realm of live embryos.

His team observed that neural crest cells

naturally migrate by following internal

electrical cues, much like drivers obeying

traffic lights.

To understand how cells interpret these

bioelectric signals, the researchers

identified a key enzyme, voltage-

sensitive phosphatase 1 (Vsp1), present

in neural crest cells. This enzyme

appears to act as both a sensor and a

translator of electric fields, enabling cells

to move in an organized, directional

manner.

Dr. Sofia Moreira, a postdoctoral

scientist on the study, found great

satisfaction in applying genetic tools to

explore bioelectricity. “For me, applying

tools I developed to target gene

expression in the context of bioelectricity

was highly rewarding, and I look forward

to its potential being fully exploited.”

Interestingly, Vsp1 does not influence

cell movement directly. Instead, it

ensures cells respond correctly to

electrical gradients, making it distinct
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from other enzymes typically linked to

cell migration. This insight paves the way

for further exploration into bioelectric

guidance systems in development.

How electric fields form in the
embryo

The study also sheds light on how these

electric fields emerge in the embryo.

The team proposed that mechanical

stretching in a region known as the

neural fold activates specific ion

channels, generating a voltage gradient.

Neural crest cells then detect this

gradient, using Vsp1 to decode the signal

and move accordingly.

This discovery marks the first

experimental proof that electric fields

not only guide migrating cells but also

arise along their path. These findings

add a new dimension to our

understanding of embryonic

development, offering a deeper

appreciation of bioelectricity’s role in

shaping life.

A new era in bio-electricity
research
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The implications of this study extend

beyond embryology.

“This paper bridges an important,

decades-old gap in bio-electricity

research, and it is deeply rewarding to be

part of the ongoing renaissance in

developmental bio-electricity,” noted

postdoctoral scientist Dr. Fernando

Ferreira.

According to Dr. Barriga, the next

question is, how does this fit into already

established frameworks of mechanical

and chemical cues during

embryogenesis?

Broader implications of the
research

Beyond embryo development, bioelectric

fields may influence wound healing and

cancer progression.

In wound healing, cells migrate to repair

tissues, and electric fields may help

direct them, just as they do in embryos.

Understanding this process could lead to

treatments that speed up recovery and

improve healing.
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Cancer cells also move in ways similar to

embryonic cells. If electric fields

influence this migration, researchers

could find ways to control cancer spread,

leading to potential new therapies.

In regenerative medicine and tissue

engineering, scientists aim to rebuild

tissues and organs. If electric fields

naturally guide cell movement, they could

be used to improve lab-grown tissues

and nerve regeneration.

This discovery reveals a new layer of

biological complexity. Cells respond to

bioelectricity, not just chemical and

mechanical cues. Further research

could unlock new medical breakthroughs,

shaping the future of healing, disease

treatment, and tissue engineering.

The study is published in the journal

Nature Materials.
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Check us out on EarthSnap, a free app

brought to you by Eric Ralls and

Earth.com.
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