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NEWS AND VIEWS 

presence of an activator domain which pro
motes the step. This suggests that the addi
tion of a component that binds to promoter 
DNA in a nonspecific fashion (that is, chro
matin proteins) could under some conditions 
satisfy some of the assay properties sug
gested previously for coactivators. In a 
mechanistic sense, little is known about the 
kinetics of TFIIB binding to the TFIID
template complex. The specific footprint 
generated by the binding of TFIID over the 
initiation site is not pronounced and is con
fined to one strand of the template4

, so TFIIB 
may not be strongly bound to the template in 
the absence of an activator domain. 

Final answers to most of the questions ad
dressed by these experiments await the puri
fication and analysis of the specific proteins 
that constitute TFIIB and the other basal 
components. The most purified preparations 
of TFIIB contain a protein of relative mol
ecular mass 32,000, and specific antiserum 
has been prepared11 which reacts with pro-

tein in the template TFIID-TFIIB complex. 
It is highly likely that a complementary DNA 
encoding this factor will be available shortly, 
and more refined studies of the interaction of 
the protein with the acidic activator and 
TFIID will then be possible. D 
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NEUROBIOLOGY------------------

A new act to swallow 
Eve Marder 

ON page 60 of this issue1
, Meyrand and col

leagues demonstrate that the same neurons 
can be part of several different functional 
networks, some of which may only exist 
operationally for a short time if the 
behaviour they control is not continuous. 
This contrasts with the view that each neuron 
has a specific and unique role in sensory pro
cessing or motor function; for example, one 
might imagine that the networks that gener
ate walking are activated during walking, but 
when the animal is not walking these neurons 
are not used. The view of the organization of 
the nervous system that Meyrand et al. now 
provide shows surprising similarity to one 
seen in neural network theory, in which indi
vidual elements can be used to construct 
many different functional networks. 

Meyrand et al. studied the neural networks 
of the crustacean stomatogastric nervous 
system2, which consists of four ganglia: the 
stomatogastric ganglion with 30 neurons, the 
oesophageal ganglion of 18 neurons, and the 
two commissural ganglia, each with several 
hundred neurons. When removed from the 
animal, the stomatogastric system retains the 
ability to generate several different rhythmic 
motor patterns. These include the pyloric 
rhythm (0.5-2-second period), the gastric 
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and oesophageal rhythms (each of 5-10-
second period), the cardiac-sac rhythm 
(30-120-second period), and a swallowing 
pattern described for the first time in the new 
work1

• The cellular properties and circuit 
interactions responsible for generating the 
pyloric and gastric rhythms are relatively 
well understood because the neurons in
volved are relatively few in number, and 
are large and uniquely identifiable regard
less of their firing patterns, and because the 
motor neurons themselves are important 
components of the pattern-generating 
networks. 

For many years biologists have treated the 
stomatogastric nervous system as if it were 
divided into neat, almost independent, sub
systems, each responsible for the generation 
of a different motor pattern. In this view, 
neurons participate in only one motor pat
tern, and are classified as 'pyloric' or 'gastric' 
on the basis of their anatomical projections 
and firing patterns. But then Hooper and 
Moulins3 showed that the ventricular dilator 
neuron could switch its firing pattern be
tween the pyloric and the cardiac-sac 
rhythm. And Weimann et al.4 demonstrated 
that many neurons previously thought to 
participate exclusively in the generation of 

the pyloric or gastric rhythms 

2 I I I I I I I I I I Pyloric • • could fire in time with either 
rhythm. Furthermore, Dickin
son et af.S showed that a pep
tide (red pigment concentrat
ing hormone) could elicit a 
novel rhythm in which gastric 
and cardiac-sac neurons were 
coordinately active. Meyrand 
et al. now show that, when the 
animal swallows, a pair of py-

3 - __. --4 - • suppressor 

Block diagrams showing the activity of different neural 
elements. Traces 1 and 2, pyloric elements; traces 3 and 4, 
gastric elements. Under control conditions (left) the faster 
pyloric and slower gastric rhythms occur simultaneously. 
Pyloric suppressor activity evokes a novel pattern using 
elements of both the fast and slow rhythms. Other ele
ments become inactive (traces 1 and 4). 
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loric suppressor neurons are activated which 
override the synaptic and cellular events re
sponsible for the generation of the pyloric, 
gastric and oesophageal rhythms, and which 
recruit some of the elements of these net
works to make a new network to generate the 
swallowing motor patterns. 

The pyloric suppressor neurons can be ac
tivated by stimulating sensory pathways. The 
neurons then act at many sites in the stoma
togastric nervous system: they drive motor 
neurons that control the opening of the 
oesophageal valve for swallowing; strongly 
inhibit many of the neurons of the pyloric 
and gastric networks; and strongly excite 
other neurons of the pyloric, gastric and 
oesophageal networks. The net result is that 
bursts of action potentials in the pyloric sup
pressor neurons evoke a new motor pattern 
in which neurons of the pyloric, gastric and 
oesophageal networks fire coordinately with 
each other and with the neurons that operate 
the oesophageal valve (see figure). 

It is important to remember that the sto
matogastric nervous system is different from 
many in that the motor neurons themselves 
are intrinsic components of the central 
pattern-generating circuits. Therefore, 
when an identified stomatogastric ganglion 
motor neuron alters its activity pattern, the 
behaviourally relevant output and the effect 
of neurons that shape this output are seen 
simultaneously. So the new studies show 
that the same neuron can participate in sev
eral distinct neural networks. They also 
demonstrate that operational networks 
can be formed by synaptic and modulatory 
inputs when needed, but that their elements 
can be freed for other tasks at other times. 

Some may be tempted to argue that the 
kinds of circuit reconfigurations that can be 
seen in invertebrates are not necessary in the 
vertebrate nervous system, with its vastly 
larger number of neurons. I remember when 
a similar argument was made about the 
ability of invertebrate neurons to generate 
bursting pacemaker and plateau potentials. 
Now we know that vertebrate neurons can 
display as rich a range of membrane proper
ties as has been long known for invertebrate 
neurons. I await the time when workers on 
vertebrate preparations can reliably identify 
neurons independently of their firing pat
terns. We will then see the extent to which 
neurons in the vertebrate nervous system are 
used as elements in many different func
tional circuits. D 
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