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The connectivity of the nervous system producing forward and backward locomotion of

the nematode C. elegans has been well described. The signs or polarities of the synapses,

excitatory or inhibitory, however, are not clear. The purpose of the present paper is to

estimating the configuration of the nerve-network. The ion current model employed by

Wicks et al. can investigate the dynamic response property of a nematode to stimuli.

We have estimated the configuration of the network using the model of Wicks et al. by

additionally considering the response of normal nematodes to touch stimuli and response

time, that is, time delay of the response to a tap stimulus, and besides the characteristic

is defined for every synaptic connection.
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Fig. 1 Modeled neural network producing forward and
backward locomotion of the nematode C. elegans. The cir-
cuit consists of seven sensory neurons (roundish squares),
nine interneurons (circles) and two motorneuron pools
(hexagons). All cells represent bilateral classes of cells except
AVM and DVA| which are single cells. Chemical connections
are indicated by arrows whose thickness is proportional to
the number of synaptic contacts. Gap junctions are shown
by dotted lines. FWD and REV are motorneuron pools pro-
ducing forward and backward locomotion, respectively. AVA
and AVB are connected with REV and FWD by gap junc-

tions, respectively.
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Cm Rm

ALM 1.0 1.0
PLM 1.0 1.0
AVM 1.5 0.5494
PVD 0.7 1.7582
PVC 0.7 1.7582
AVA 0.7 1.648
AVB 0.7 1.538
AVD 0.7 1.538
DVA 0.7 1.658

Table 1 Values of C~'Z and RZ of each neuron.

Value
‘.fleak —0.729
E(EPSP) 0.0
E(IPSP) —1.0
VRange 0.72 or 0.36
VSHIFT 0.0 or 0.1
I 2 ~ 20

R T 5t 1 4.0
Table 2 Values of parameters common to all neurons.
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Table 3 Values of ay;’s and f;;’s optimized by the touch,
the tap stimulus response, and the response time (sample 1),
namely (Wres = 1, Wabt = 0, Wrestim = 5). VrRange = 0.35,
Vsuarrr = 0.1, &maz = 150, Bmaz = 150, 7 = 0.1 ~ 4.0.
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Fig.2 Generation evolution of the fitness function F' for the

case of table 3.
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Table 4 Values of ay;’s and f;;’s optimized by the touch, Table 5 Values of ay;’s and f;;’s optimized by the touch,

the tap stimulus response, and the response time (sample 2),
namely (Wres = 1, Wabt = 0, Wrestim = 5). VrRance = 0.35,
Vsarrr = 0.1, maz = 150, Bmaez = 150, 7 = 0.1 ~ 4.0.
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the tap stimulus response, and the response time (Example
3)7 namely (wres =1, wapt = 0, Wrestim = 1) VrRANGE =
0.72, Vsurrr = 0.0, Gmaz = 150, Bmaez = 150, 7 = 0.1 ~
4.0.
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Fig.3 Time evolution of the potentials of AVA and AVB in
the network of Table 5. AVA(TAP) and AVB(TAP) are for
a tap stimulus, and AVA, AVB for a head touch stimulus.
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Fig. 4 Time evolution of the potentials of AVA and AVB
in the network optimized with wrestim = 0. AVA(TAP) and
AVB(TAP) are for a tap stimulus, and AVA, AVB for a head

touch stimulus.
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Table 6 Characteristics of synaptic connections predicted
by the optimization by the touch, the tap stimulus response

and the response time to a tap stimulus.
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