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Scientists find part of brain responds selectively to
sound of singing

US results also confirm previous findings that some neurons
respond to speech or music

Nicola Davis Science correspondent
¥ @NicolaKSDavis

Tue 22 Feb 2022 11.00 EST
It may not yet feature in a West End musical but scientists say they have found an
unexpected response to singin’ in the brain.

Researchers say they have found particular groups of neurons that appear to respond
selectively to the sound of singing.

Writing in the journal Current Biology, a team of scientists in the US report how they
made their discovery by recording electrical activity in the brains of 15 participants,
each of whom had electrodes inserted inside their skulls to monitor epileptic seizures
before undergoing surgery.
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The team recorded electrical activity in response to 165 different sounds, from pieces
of instrumental music to speech and sounds such as dogs barking, and then processed
them using an algorithm. They combined the results with data from fMRI brain scans
previously collected from 30 different individuals to map the location of the patterns
in the brain.

Dr Samuel Norman-Haignere, a co-author of the study based at the University of
Rochester, said the team decided to combine the data from the different approaches to
overcome their respective weaknesses and combine their strengths.

“fMRI is one of the workhorses of human cognitive neuroscience, but it is very coarse.
Intracranial data is much more precise but has very poor spatial coverage,” he said.

The results confirmed previous findings from fMRI scans that some neurons respond
only to speech or respond more strongly to music. However, they also revealed
populations of neurons that appear to respond selectively to the sound of singing,
showing only very weak responses to other types of music or speech alone.

“These results suggest that representations of music are
fractionated into subpopulations selective for different types of music, one of which is
specialised for the analysis of song,” the team write.

The work reveals these song-specific neurons appear to sit in the superior temporal
gyrus, close to areas previously identified as responding particularly to music or to
speech.

The authors write that it is likely the song-selective neurons were not spotted in
previous work using fMRI scans alone, since the use of electrodes allows for a finer-
grained measures of the activity of neurons.

The researchers add work is now under way to understand what it is about singing that
these areas of the brain are responding to - for example whether it is pitch and timbre,
or melodies and rhythms - while they also hope to explore how such selectivity arose
during development or evolution.

“Our study presents a first step toward answering these longstanding questions,” the
authors write.

They also raise the possibility of studying the impact of activating areas of the brain
related to songs and exploring interactions with other parts of the brain, noting that
songs can elicit particular emotions or memories.
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Sophie Scott, a professor of cognitive neuroscience at University College London who
was not involved in the research, welcomed the study.

“The singing voice is the only musical instrument that almost everyone is born with, so
one might expect us to have a rather different relationship with human song, relative
to other kinds of music,” she said.

“We know that there are some significant differences between the brain systems that
control how we speak and those that control how we sing, so it’s very interesting that
some of these distinctions are also seen when we listen to human song.”

Dr Ediz Sohoglu, a cognitive neuroscientist at University of Sussex, said the findings
were striking.

“One of the interesting questions that arises is why the brain has evolved or been
shaped by experience to develop such specialised neurons. Why not just use the same
neurons in a multi-purpose fashion to process more than one type of sound?” he said.

“One possibility is that having specialised neurons helps a listener to focus on certain
sounds in noisy environments. For example, if I am listening to my favourite singer in a
concert, I might find it easier to ignore the loud conversation behind me - which would
be represented in a different part of my brain.”

As 2022 begins, there’s a new year resolution we’d like you to consider. Tens of
millions have placed their trust in the Guardian’s fearless journalism since we started
publishing 200 years ago, turning to us in moments of crisis, uncertainty, solidarity
and hope. We’d like to invite you to join more than 1.5 million supporters, from 180
countries, who now power us financially - keeping us open to all, and fiercely
independent.

Unlike many others, the Guardian has no shareholders and no billionaire owner. Just
the determination and passion to deliver high-impact global reporting, always free
from commercial or political influence. Reporting like this is vital for democracy, for
fairness and to demand better from the powerful.

And we provide all this for free, for everyone to read. We do this because we believe
in information equality. Greater numbers of people can keep track of the global
events shaping our world, understand their impact on people and communities, and
become inspired to take meaningful action. Millions can benefit from open access to
quality, truthful news, regardless of their ability to pay for it.
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If there were ever a time to join us, it is now. Every contribution, however big or
small, powers our journalism and sustains our future. Support the Guardian from as
little as $1 - it only takes a minute. Thank you.
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