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H I G H L I G H T S

Mus silicium
You might have visited
this web site already, as
Mus silicium was even
featured in The New York
Times last October. John
Hopfield and Carlos Brody
captured the imagination
of many researchers back
then by presenting us with
an intellectual challenge
in the form of a scientific
paper. Consider this
artificial organism (a
neural network) that can
recognize the word ‘one’.
Here’s all the information
we have on the anatomy
and physiology of its
artificial brain, or at least
the information you need
to know. Now figure how
its brain actually works. 

Although Hopfield and
Brody’s initial publication
described all the
characteristics of their
network and its success
in recognizing patterns, it
did not reveal how the
model worked and
challenged you to figure it
out in their web site. Here
they made the organism
available for you to
experiment, to test your
predictions and, hopefully,
to come out with the
correct answer. The
authors even offered a
prize for those who
successfully took on the
challenge!

The results are out and,
yes, there are some
winners. More importantly,
however, the workings of
the model are a welcome
contribution to our search
for the mechanisms that
could underlie pattern
detection in an actual
brain. But despite its
success, this rather
atypical way of publishing
scientific data has got
mixed reactions. Although
some people found it
stimulating to think about
the model, some critics
dubbed it a publicity stunt
— a mere gimmick to
attract more readers to the
paper. Clearly, the only way
to decide is by visiting the
web site and judging for
yourself. Are you game?

Juan Carlos López

We have known for more than a century
that the left hemisphere is the primary site
for language processing in the brain because
lesions of the left hemisphere have often
resulted in disorders of speech and
language. But it is less clear why the left
hemisphere is dominant for language. Is it
because the left side of the brain is dedicated
to processing the motor aspects of speaking
and the sensory aspects of hearing or is it
because the left side of the brain is
specifically involved in processing the
linguistic patterns of language? Clearly, it
will be extremely difficult to answer this
question by studying speech-based
languages alone. One alternative is to study
languages that are not speech-based but still
possess linguistic structure — so
dissociating the processing of speech from
the processing of the structure of language.
Languages that are not speech-based
include the naturally evolved sign languages
of deaf people such as American Sign
Language. These languages possess
phonological, morphological and syntactic
levels of language organization homologous
to those in spoken languages, convey the full
semantic and grammatical expressive range,
and use similar conversational rules to
spoken languages.

A recent study by Laura Petitto, Robert
Zatorre and colleagues at McGill University built on
previous work with naturally evolved sign languages
and their use by profoundly deaf subjects to probe the
neural basis of language organization using positron
emission tomography. Cerebral blood flow activity
was observed in profoundly deaf subjects processing
specific aspects of sign language in areas of the brain
that are widely assumed to be unimodal for speech or
sound. Specifically, activity was observed in the left
inferior frontal cortex when deaf signers produced
meaningful signed verbs in response to a signed
noun. These results suggest that specific sites of the
left frontal cortex are recruited for higher-order
linguistic processes related to lexical operations that
do not depend on the presence of sound. In addition,
activity was observed bilaterally in an area of the
superior temporal gyrus (STG) — the planum
temporale (PT) — when deaf subjects viewed signs or
meaningless parts of signs (equivalent to phonetic or
syllabic units). The latter result indicates that,
contrary to the prevailing view, the PT might not be
exclusively dedicated to processing speech sounds. It
might instead have a more general role in processing

the abstract properties of language in multiple
modalities. It could also be that auditory cortex
within the STG undergoes functional reorganization
in the absence of auditory input to respond to
complex visual inputs more generally. These findings
therefore raise many interesting questions concerning
the functional role of STG regions in the deaf.

These new data indicate that the specialization for
language is not pre-specified exclusively by the
mechanisms for producing and perceiving sound but
might also involve multi-modal areas that are
specialized for processing the patterning of natural
languages. It seems very clear that sign languages
might, somewhat counter-intuitively, hold some of
the keys to understanding the neural basis of human
language.

Peter Collins
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